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SECTION 15010

GENERAL PROVISIONS

PART | - GENERAL

1.01 GENERAL

A

The Bidding and Contract Requirements and Division 1 -General Requirements
for the Construction of this project shall apply to this division and all sections
herein.

Where items under the Bidding and Contract Requirements, and Division 1 -
General Requirements are repeated in this section, it is intended to call particular
attention to or qualify the items. It is not intended that any other parts under the
Bidding and Contract Requirements of Division 1 - General Requirements shall
be assumed to be omitted if not repeated herein.

1.02 SCOPE

A.

The work included under this Division shall include a complete mechanical
system as shown on the drawings and as specified herein. Any apparatus,
appliance, material or work not shown on the drawings but mentioned in the
specifications, or vice versa, or any incidental accessories necessary to make
the work complete in all respects and ready for operation, even if not particularly
specified, shall be furnished, delivered and installed by the contractor without
additional expense to the Owner.

The contractor shall note that all items of equipment are specified in the singular;
however, the contractor shall provide and install the number of items of
equipment as indicated on the drawings and as required for a complete system.

It is the intention of the specifications and drawings to call for finished work,
tested, and ready for operation. Wherever the word "provide" is used, it shall
mean, "provide and install complete and ready for use."

Minor details not usually shown or specified but necessary for proper installation
and operations shall be included in the contractor's estimate, the same as if
herein specified or shown.

This contractor shall be responsible for participation and coordination with the
Commissioning process as specified in section 01660.

1.03 APPLICABLE SPECIFICATIONS, CODES, STANDARDS AND PERMITS

A

All equipment, materials and installation shall conform to the requirements of
national, state and local codes, laws, ordinances, rules and regulations. All utility
connections shall conform to the requirements of the local utilities.

15010-1 11/21



GENERAL PROVISIONS

SECTION 15010

B. Unless otherwise specified herein or shown on the contract drawings, the work
and materials shall conform to the applicable requirements of the following
codes, standards and regulations:

1. VUSBC Virginia Uniform Statewide Building Code
2. BOCA Building Officials & Code Administrators International, Inc.
3. ICC International Code Council
4. AMCA Air Movement and Control Association International, Inc
5. ARI Air Conditioning & Refrigeration Institute
6. ASHRAE American Society of Heating, Refrigerating and Air
Conditioning Engineers
7. ASME American Society of Mechanical Engineers
8. ASTM American Society of Testing Materials
9. NEC National Electrical Code
10. NFPA National Fire Protection Association
11. OSHA Occupational Safety and Health Association
12. SMACNA Sheet Metal and Air Conditioning Contractors National
Association
13. UL Underwriters Laboratories, Inc.
14. ANSI American National Standards Institute
15. AWS American Welding Society
16. NEMA National Electrical Manufacturer's Association
17. CISPI Cast Iron Soil Pipe Institute
18. IRI Industrial Risk Insurers
19. CAA Clean Air Act Amendment of 1990 (Title VI, Section 608)
20. CTI Cooling Tower Institute
C. Contractor shall give all necessary notices, obtain all permits and pay all
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GENERAL PROVISIONS SECTION 15010

Government taxes, fees and other costs, including costs for water, sewer, and
gas connections or extensions including meters, in connection with his work, file
all necessary plans, prepare all documents and obtain required certificates of
inspection for work and deliver same to Owner before request for acceptance
and final payment for work.

The contractor shall be responsible for purchasing equipment and appliances
that bear the label of an agency, as approved by the Department of Public
Works and Environmental Services (DPWES), Fairfax County. It shall be the
responsibility of the contractor to pay for any label testing of equipment or
appliances that are installed without the label of a DPWES approved agency.

1.04 SHOP DRAWINGS

A

The contractor shall submit eight (8) copies of the shop drawings to the Architect
for review with ample time for checking prior to delivery of any of this equipment
or material to the job site. The project's and the contractor's names shall be on
each submittal.

Shop drawings shall be submitted on all major pieces of equipment and material.
Each item of equipment proposed shall be a standard catalog product of an
established manufacturer. The shop drawing shall give complete information on
the proposed equipment such as: capacity, size, construction, material,
dimensions, arrangement, operating clearances, performance characteristics,
weight and rating authority. Each item of the shop drawing shall be properly
labeled, indicating the intended service of the material.

The contractor shall, before submitting the shop drawings of the equipment to
the Architect, check each item of the shop drawings to verify the proper
equipment. Items to check shall include but not be limited to:

1) Will equipment physically fit into space;

2) proper equipment for the job; electrical characteristics;

3) voltage matches that of electric service; proper arrangements for
connections;

4) meets code requirements.

The shop drawings shall be neatly bound and submitted to the Architect with a
letter of transmittal, which shall list each item, submitted with the manufacturer's
name.

Review of the shop drawings shall not be considered as a guarantee of
measurements or building conditions. Where drawings have been reviewed,
said review does not mean that drawings have been checked in detail; said
review does not in any way relieve the contractor from his responsibility or the
necessity of furnishing material or performing work as required by the contract
drawings.
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GENERAL PROVISIONS SECTION 15010

1.05

1.06

1.07

1.08

EQUIPMENT DEVIATIONS

A. Where the contractor proposes to use an item of equipment other than the
prototype equipment (a specified manufacturer's equipment used as the basis of
design) or that detailed on the drawings which requires any redesign of the
structure, partitions, foundations, piping, wiring or any other part of the
mechanical, electrical or architectural layout, all such redesign and all new
drawings and detailing required therefore shall be prepared by the contractor at
his own expense and be approved by the Owner and Engineer.

B. Where such deviation from the prototype equipment requires a different quantity
and arrangement of materials and equipment, the contractor shall furnish and
install any such ductwork, piping, structural supports, insulation, controllers,
motors, starters, electrical wiring and conduit and any other additional equipment
required by the system at no additional cost to the Owner.

QUALIFICATIONS FOR BIDDERS

A. The contractor shall examine drawings and specifications relating to work of all
trades and become fully informed as to the extent and character of work required
and its relation to all other work in the project prior to submission of bid or prior to
start of any construction covered by these specifications and drawings.

B. Before submitting bid the contractor shall visit the site and examine all adjoining
existing building, equipment and space conditions on which his work is in any
way dependent, for the best workmanship and operation according to the intent
of the specifications and drawings. Contractor shall verify dimensions and fully
inform himself as to the nature and scope of the proposed work and also the
conditions under which it is to be conducted. He shall report to the Owner any
conditions that in his estimation might preclude him from installing his equipment
and work in the manner intended and noted on the drawings and in this
specification. Failure to take the above precaution will in no way relieve the
contractor from his obligations to provide the material and work as indicated and
as specified without additional cost to the Owner or extension of completion time.

TEMPORARY FACILITIES

A. Are specified under Temporary Facilities, the General Conditions,
Supplementary General Conditions, and Division |. General requirements are
hereby made a part of this section as fully as if repeated herein.

DRAWINGS
A. The drawings are diagrammatic, indicating general arrangement of work, and

should not be scaled to establish location of work. The drawings show the size
of piping and ductwork branches, risers and equipment, and must be followed.
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GENERAL PROVISIONS SECTION 15010

Where a change of location or method of running becomes necessary due to
obstructions or other construction difficulties, such changes shall be made after
securing approval of the Owner in writing and at no increase in amount of
contract.

Decisions regarding any and all substitutions and options permitted by the
specifications shall be submitted for approval to the Owner. Approval will only be
recognized when in writing.

In finished spaces all piping and ductwork shall be concealed or run behind
furring unless shown otherwise. Where concealing is not possible piping and
ductwork may be exposed after obtaining the Owner's approval.

All horizontal piping and ductwork not run below slab on grade shall be run as
close as possible to underside of floor and parallel to building lines. Maintain
maximum headroom in all areas.

All vertical piping and ductwork shall be run as close to walls and partitions as
practicable.

Coordination of all other trades prior to erecting any piping or ductwork is
required to avoid conflict between various components of the building.

1.09 COOPERATION WITH OTHER TRADES

A

The contractor shall give full cooperation to other trades and shall furnish in
writing, with copies to the Owner, any information necessary to permit the work
of all trades to be installed satisfactorily with the least possible interference or
delay.

Where the work of the contractor will be installed in close proximity to work of
other trades, or where there is evidence that work will interfere with work of other
trades, he shall assist in working out space conditions to make a satisfactory
adjustment. This contractor shall prepare composite working drawings at a scale
not less than 1/4" = 1'-0" clearly showing how his work is to be installed in
relation to the work of the other trades. If the contractor installs his work before
coordinating with other trades or as to cause any interference with work of other
trades he shall make necessary changes to his work to correct the condition
without additional cost to the Owner.

The contractor shall furnish to other trades as required all necessary templates,
patterns, setting plans and shop details for the proper installation of the work and
for the purpose of coordinating adjacent work.

Structural support elements as shown on the drawings must be in place prior to

the installation of piping or the setting of rooftop equipment. The contractor shall
not install any piping or rooftop equipment until such elements are in place.
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GENERAL PROVISIONS SECTION 15010

ELECTRICAL WIRING

A

The contractor shall, regardless of voltage, furnish and install all temperature
control wiring, all interlock wiring, and equipment control wiring for the equipment
that the contractor furnishes unless otherwise noted. Division 16 will furnish and
install power wiring to the mechanical equipment and make electrical
connections unless otherwise noted on the drawings.

All electrical wiring furnished under the mechanical contract shall conform with
Division 16.

FOUNDATIONS AND SUPPORTS

A

Contractor shall provide all necessary foundations, supports, pads and bases
required for mechanical equipment and any other equipment furnished under this
contract, unless covered under the architectural or structural work.

For buried concrete or cast iron sewer piping installed in filled cuts over four (4)
feet in depth the contractor shall provide brick or approved equal supports or
piers under piping and fittings with piers or supports extending to a depth to
provide sufficient firm and adequate support to overcome the possibility of any
deflection in the piping system.

For pumps, compressors and other rotating machinery and all equipment where
foundations are indicated, furnish and install concrete pads 4" in height (unless
otherwise noted) extending not less than 4" beyond equipment base in all
directions. Equipment installed in areas other than slab on grade shall be
installed with the appropriate vibration assembly.

Construction of foundations, supports, pads, bases and piers where mounted on
the floor, shall be of the same materials and same quality of finish as the
adjacent and surrounding flooring material.

SCAFFOLDING, RIGGING AND HOISTING

A

Unless otherwise specified, contractor shall furnish all scaffolding, rigging,
hoisting, shoring and services necessary for erection and delivery into the
premises for any equipment and apparatus furnished and shall remove same
from premises when no longer required.

EXCAVATION AND BACKFILL

A

The contractor shall be responsible for excavation, backfill, tamping, shoring,
bracing, pumping, street cuts, repairing of finished surface and all protection for
safety of persons and property as required for instaling a complete
mechanical/plumbing system. All excavation and backfill shall conform to the
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GENERAL PROVISIONS SECTION 15010

architectural section of the specifications.

It shall be the responsibility of the contractor to check the indicated elevations of
utilities entering and leaving the building. If such elevations require excavations
lower than the footing levels, the Owner shall be notified of such conditions and
redesign shall be made before excavations are commenced. It is also the
responsibility of the contractor to make the excavations at the minimum required
depths in order not to undercut the footings.

The trench shall be excavated below the installation level of the bottom of the
pipe. The trench shall be filled with sand or fine gravel so entire length of barrel
of piping rests on solid bed of sand or fine gravel. The backfill shall be filled in
layers of 6” max depth and such layers shall be compacted after each
placement.

Excavation shall be made in a manner to provide a uniform bearing for pipes.
The pipe elevation shall be determined by the contractor to meet the plumbing
codes. Where rock is encountered, excavate 3" below pipe grade and back fill
with sand to the installation level of the pipe. The pipe, including the joints, shall
not rest on rock at any point.

After required test and inspections, backfill the ditch and tamp. The first foot
above the pipe shall be hand backfilled with rock free clean earth. The backfill in
the ditches on the exterior and interior of the building shall be tamped to 95% of
the standard Proctor maximum dry density (ASTM D-698). The contractor shall
be responsible for any of his ditch walls that cave in.

1.14 CUTTING AND PATCHING

A.

On new work the contractor shall furnish sketches showing the locations and
sizes of all openings and chases, and furnish and locate all sleeves and inserts
required for the installation of the mechanical work before the walls, floors and
roof are built. The contractor shall be responsible for the cost of cutting and
patching where any mechanical items were not installed or where incorrectly
sized or located. The contractor shall do all drilling required for the installation of
his hangers.

On alterations and additions to existing projects, the contractor shall be
responsible for the cost of all cutting and patching unless otherwise noted.

No structural members shall be cut without the approval of the Owner, and all
such cutting shall be done in a manner directed by him. All patching shall be
performed to match the existing surface in shape, texture and color.

1.15 ACCESSIBILITY

A

The contractor shall locate equipment, which must be serviced, operated or
maintained in fully accessible position. Equipment shall include but not be
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GENERAL PROVISIONS SECTION 15010

limited to: valves, traps, or low limit devices, damper operators, motors,
controllers, drain points, fusible links of fire dampers, fire dampers, filters, etc. If
required for better accessibility, furnish access doors for this purpose. Minor
deviations from drawings may be made to allow for better accessibility, and any
change shall be approved. Motor starters shall be installed not more than 6'-0"
above finished floor unless otherwise approved by the Owner.

All filters furnished with air handling equipment shall be readily removable from
sides or bottom of cabinet as required by equipment location. Contractor shall
verify location of all equipment and proper location of access to filters for
removal before submitting shop drawings, placing order for equipment and
setting and connecting of equipment. Any filters deemed by the owner to be
inaccessible after installation will be made accessible by the contractor at no
additional cost to the owner.

1.16 RECORD DRAWINGS

A

The contractor shall keep daily updated accurate records of all deviations in work
as actually installed from work indicated on the contract drawings. The record
drawings shall be kept at the job site, available to the Owner at all times and
labeled as "Project Record Information - Job Set". When work is completed one
complete set of marked-up prints shall be delivered to the Owner.

1.17 PERSONNEL INSTRUCTION AND OPERATING INSTRUCTIONS

A

Operation and Maintenance Manuals

1. The contractor shall submit for approval three (3) copies of all of the
manufacturer's installation, operating and maintenance manuals for all
new mechanical equipment listed in the equipment schedule, all
necessary components of mechanical equipment, testing and balancing
reports, equipment start-up records, equipment capacity (input and
output) and a list of filter sizes and belt sizes for all mechanical
equipment that requires filters and belts (this includes, but is not limited
to, fan coils, unit ventilators, rooftop units, cabinet heaters, exhaust fans
and air handlers).

2. Submit four (4) copies of the operating and maintenance manuals for the
automatic temperature control system components and diagrams for
approval. A complete written narrative of how each system is intended to
operate shall be included.

3. Provide laminated as-built drawings and manufacturer’s refrigeration
piping layout showing the layout and refrigerant volume of each variable
refrigerant system. This shall show actual room numbers, not from
construction documents, and addressing scheme. Laminate shall have
minimum thickness of 10 mil. Drawing size shall be 11" x 17”. Provide
multiple drawings should zones not fit onto one page. These will be
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GENERAL PROVISIONS SECTION 15010

1.18 TESTS

A

mounted in the water heater room unless otherwise shown.

4. Manuals shall be assembled in black vinyl hardback loose-leaf binders,
labeled with job name, address and date. Information on each piece of
equipment of system shall be in a separate tab labeled section. Provide
a complete index of the contents. After approval by the Engineer the
binders shall be forwarded to the Owner.

After all tests are conducted and approved as specified below, furnish a
competent operating engineer for a period of two days to instruct and
demonstrate to the Owner or his authorized representative the operation of the
system. The mechanical systems demonstration shall not coincide with the
electrical demonstration. Notify the owner in writing of the person to whom this
instruction was given and the date it was given.

On phased construction projects the aforementioned equipment start-up records
shall be completed and made available to the owner for review prior to the
occupancy of the completed phase.

The contractor shall, at his expense, conduct capacity and general operating
tests on each system. The test shall demonstrate the specified capacities of the
various pieces of equipment and shall be conducted in the presence of the
Owner or his authorized representative. The general operating tests shall
demonstrate that the entire equipment is functioning in accordance with the
contract documents. Furnish all instructions and test equipment.

After all systems are completely tested, submit three copies of the test results to
the Owner for approval before final acceptance of project.

1.19 EQUIPMENT AND SYSTEMS CHECKOUT AND START-UP

A

This contractor is responsible for the checkout and start-up of all equipment and
systems. Equipment start-up shall be in accordance with the manufactures
requirements and recommendations and shall be performed by personnel who
are knowledgeable with the equipment and its requirements. When required by
the equipment manufacturer or as noted in the specifications, equipment
checkout and start-up shall be performed by personnel certified by the
manufacturer. Evidence of proper certification of startup personnel shall be
provided to the owner.

All checkout and start-up activities are the responsibility of this contractor.

This contractor shall notify FCPS two weeks prior to equipment checkout and
start-up.
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D.

Systems and equipment shall be operated at both full and part load conditions to
ensure specified requirements can be achieved.

The equipment manufacturer’s checkout and start-up logs shall be completed in
their entirety; should a reference be non-applicable it shall be marked as such.
Copies of completed logs shall be submitted to FCPS personnel the day of
checkout and start-up activities, as well as included in the Operation and
Maintenance manual.

1.20 WARRANTY

A

The contractor shall deliver the work described herein in a first-class operating
condition in every respect. The contractor shall also warrant that the material,
equipment and workmanship furnished shall be entirely free from defects for a
period of one year. All apparatus will develop capacities and characteristics
specified, and that if during the period of one year - from date of substantial
completion (See Section 01740) any such defects in workmanship, materials or
performance appear, he will, without cost to the Owner, remedy such defects
within a reasonable time. In default thereof, Owner may have such work done
and charge the cost to the contractor. In cases where equipment warranties
through the manufacturer exceed the periods listed in these specifications, the
manufacturer's warranty shall take precedence. The contractor is responsible
for all periodic service and maintenance required to maintain such warranties on
completed work for the duration of the project (See Section 01740.1.05). Once
the entire project is substantially complete, periodic maintenance shall be the
responsibility of the owner.

1.21  CONNECTING INTO EXISTING UTILITIES

A

Procedures: The procedures used for the accomplishment of connecting into
existing work shall provide for safe conduct of the work, careful removal and
disposition of materials specified to be salvaged, protection of property which is
to remain undisturbed, coordination with other work in progress, and timely
disconnection of utility services.

Scheduling of Work: Work shall be performed in the sequence, locations and
time periods agreed to by the Owner prior to commencement of work.

Dust Control: The amount of dust resulting from connecting existing utilities shall
be controlled to avoid creation of a nuisance in the surrounding area. Masks
shall be worn for protection against dust inhalation by all persons in the vicinity of
work involving removal of masonry.

Protection of Existing Work:
1. Existing work and furnishings to remain shall be protected from damage.
Work damaged by the Contractor shall be repaired to match existing

work without any additional cost to the Owner.
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2. Cover equipment as necessary, to protect it from dust.
3. Floors shall be protected from damage.
4. At the end of each workday and during inclement weather, close exterior

openings with weatherproof cover.

5. Provide temporary filter media on any portions of existing ductwork which
communicate with corridors and construction areas. This media shall be
checked frequently and changed as necessary.

Environmental Protection: Contractor shall comply with all Federal and local
regulations pertaining to Environmental Protection.

Removal of Existing Equipment and Materials: Existing equipment and materials
shall be dismantled and/or cut-up so as to be removable through existing
building's access passages. No alterations to the building shall be made for the
purpose of removing existing equipment and material.

Clean-up:

1. Debris and Rubbish: Remove debris and rubbish from the site daily. Do
not allow to accumulate in building or on site.

2. Debris Control: Remove and transport debris in a manner so as to
prevent spillage on site or adjacent areas.

3. Regulations: Local regulations regarding hauling and disposal shall
apply.

1.22 DOWNTIME

A

The contractor shall so arrange his work that domestic water, gas, storm sewer,
sanitary sewer, air conditioning, and heating systems shall be maintained at all
times while the school classes are in session.

Construct work in accordance with project schedule established under Section
01310. Coordinate the schedule and operations with the Owner’s
Representative. There shall be no shutdown of electricity, water, sanitary/storm
sewers, air conditioning, or heat during the life of the project unless approved in
writing by Owner. The Contractor is responsible for providing temporary air
conditioning or heating for those areas which are scheduled to be occupied for
school use and the Contractor has demolished the existing air conditioning or
heating system. Maintain minimum corridor temperature at 68°F during heating
season.

In occupied areas or spaces, where existing HVAC systems are rendered
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nonfunctional, due to construction the contractor shall provide temporary HVAC
and maintain space conditions per ASHRAE 55 section 5 and ASHRAE 62.1
section 6.

The contractor shall submit written requests to disconnect any existing utility
services and to obtain equipment downtime. Only after receiving Owner
approval of these requests shall work be allowed to proceed. This contractor
shall be responsible for restoring the existing utilities.

If contractor fails to provide domestic hot/cold water, gas, sewers, air
conditioning and/or heating systems as specified herein it is understood and
agreed that there will be liquidated damages deducted in the amount as stated in
Division 01010, per school per consecutive calendar day.

1.23 CONSTRUCTION LIMITATIONS

A

In renewal projects which require work to be continually done, above the corridor
ceilings, while school is in progress. The following requirements shall be met:

1. No construction material may be stored in a corridor at any time.

2. Any work done in the corridors after school hours must allow a minimum
corridor of 72" to remain for safe egress. No work such as welding,
soldering, etc., which is considered hazardous to the occupants of the
building, may take place during school hours.

3. The contractor shall immediately clean any area of debris, if work is done
in any occupied space.

4, No gas powered construction equipment will be allowed in the building
during school hours.

END OF SECTION
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PART | - GENERAL

1.01 GENERAL

SECTION 15050

BASIC MATERIALS AND METHODS

A. The Bidding and Contract Requirements, Division 1 - General requirements and
section 15010 - General Provisions, shall apply to this section.

1.02 SCOPE

A. The work covered under this section covers the basic materials and methods for
a complete mechanical system.

PART 2 - PRODUCTS

2.01 PIPE AND PIPE FITTINGS

A. All materials shall be of an approved type and shall be designed for the
pressures and temperatures at which they are to be operated, for the materials
they are to handle and for their intended use.

B. Materials shall conform to the standard reference numbers listed below. See
individual sections of the specifications for use.

1.

2.

Ductile Iron Water Pipe - (Water Service) - AWWA C151.
Copper Tubing (Water Distribution - Type L or K) - ASTM B75, B88, B251
Cast Iron Fittings — ASME B16.4, B16.12; ASTM A74, A888; CISPI 301

Copper Fittings - ASME B16.15, B16.18, B16.22, B16.23, B16.26,
B16.29, B16.32

Cast Iron Soil Pipe - ASTM A74, A888; CISPI 301

Copper Pipe (Waste, Vent, & Hydronic) - ASTM B42, B302
Galvanized Steel Pipe (Waste & Vent) - ASTM A53
Polyvinyl Chloride (PVC) Plastic Pipe - ASTM D2665, D2949

Plastic Fittings - ASTM D2466, D2467, D2468, D3311, F409, F438, F439
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BASIC MATERIALS AND METHODS SECTION 15050

10. Concrete Pipe - ASTM C14, C76
11. Steel Pipe - ASTM A53, A106

12. Malleable Iron Fittings - ASME B16.3

13. Steel Butt Welding Fittings - ASME B16.9
14. Steel Fittings - ASTM A420

15. Gray Cast Iron Fittings - ASTM A126

16. Steel Pipe Flanges - ASME B16.5

2.02 PIPING SPECIALTIES

Piping Specialties shall be designed and installed to meet the intended use including
pressures and temperature.

A

Gaskets - Shall be full face with a working pressure of 300 Ibs. and temperature
up to 212 * F. Gaskets shall be manufactured by JM CLIPPER, US PIPE, FNW,
or AMERICAN.

Strainers - HONEYWELL-BRAUKMAN, ARMSTRONG or SARCO.
Unions
1. Unions shall be of an approved type, shall meet the requirements for the

pressure and temperature at which they are to operate and shall be
compatible with the pipe materials.

2. Brass Couplings - Shall be used for connecting steel pipe to copper
tubing.
3. Die-electric unions or waterways shall not be permitted.

Escutcheons - Escutcheon plates shall be stamped brass chromium plated, shall
be of sufficient size to cover sleeved openings for the pipes, shall be of sufficient
depth to cover sleeves projecting above floors, and shall be manufactured by
BLATON AND CALDWELL, DEARBORN BRASS, MASON or GRINNELL.

Gauges and Thermometers - Shall be as listed below unless otherwise specified
under other sections of the specifications.

1. Temperature Gauges or Thermometers - Shall be the separable socket,
adjustable angle type, not less than 9" scale V-shaped, organic filled,
blue reading column. Range shall be applicable for the service.
Thermometers shall be adjustable type to permit easy reading from floor
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and outside of insulation, as manufactured by ASHCROFT, WEKSLER,
TAYLOR or TRERICE.

2. Pressure Gauges - Shall be of the liquid filled, bourdon-tube type with dial

diameter not less than 4" and operating range 0 - 160 psig. Install a
shut-off cock in line to each gauge. Gauges as manufactured by
ASHCROFT, WEKSLER, TAYLOR or TRERICE.

3. Compound Gauges - Shall be of the liquid filled, bourdon-tube type with
dial diameter not less than 4" and operating range 30" - 0 - 30 psig.
Install a shut-off cock in line to each gauge. Gauges as manufactured by
ASHCROFT, WEKSLER, TAYLOR or TRERICE.

2.03 PIPE HANGERS AND SUPPORTS

A

B.

Pipe Hangers and Supports Material - Provide a combination of pipe hangers
and supports such as steel and copper clad clevis hangers, round steel rods,
concrete inserts, clamps, brackets and other items as applicable. Hangers and
supports shall meet the recommendations of the manufacturer. Parallel runs of
horizontal piping shall be grouped together on adjustable trapeze hangers. All
hangers in contact with copper pipe shall be copper-plated. Pipe hangers and
support shall be of the size to accommodate the pipe and insulation where
applicable. Pipe hangers and supports manufacturer: MASON, GRINNELL,
CARPENTER AND PATERSON, ANVIL or NIBCO.

1. VRF Pipe hangers and supports.

a. Multiple runs of VRF piping shall be grouped together on
preformed U channel, (trapeze) hanger spacing and hanger rods
as described below.

b. VRF piping shall be mounted to be preformed U channel with two
piece pipe straps (clamps) with cushioned insert. Klo-Shure 7
series Strut Mount Insulation Couplings or approved equal.

C. The two piece pipe straps (clamps) shall be sized to snugly fit the
outside diameter of the pipe insulation.

d. Hangers shall be installed on each side of pipe direction changes
and within 2 feet of each direction change.

e. Hangers for GelCopper pre-insulated copper tubing shall be
Hydro-Zorb model TRH with 3/8 diameter rod, or approved equal.

Hanger Spacing for Horizontal Pipe shall not exceed:
1. Cast Iron Soil Pipe (all diameters) 5'-0"
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2. Plastic Pipe (all diameters) 4'-0"

3. Schedule 40 Steel Pipe

2" to 1” Pipe 6’-0”
1-1/4"to 2” Pipe 8’-0”
2-1/2” to 4” Pipe 10’-0”
5” and Larger Pipe 12’-0”

4, Type ‘L’ Copper Tubing
2" to ¥4” Pipe 5-0”
1” Pipe 6’-0”
1-1/4"Pipe 7-0”
1-1/27to 2"Pipe 8’-0”
2-1/2” Pipe 9’-0”
3” Pipe 10’-0”
3-1/2” Pipe 11°-0”
4” Pipe 12’-0”
5” Pipe 13-0”
6” Pipe 14’-0”

C. Hanger Spacing for Vertical Pipe shall not exceed:

Cast Iron Soil Pipe At the base and at each story

Threaded Pipe At each story

Plastic Pipe At each story and at the midpoint between floors

Copper Tube At each story

D. Hanger Rods shall be at least:

Pipe to 2" 3/8" diameter

21/2"to 3" 1/2" diameter

4" to 5" 5/8" diameter

6" to 8" 3/4" diameter

10" to 12" 7/8" diameter

E. Sheet Metal Saddles - Supports for insulated pipes shall not contact the pipe but
shall surround the unbroken covering. Provide galvanized steel sheet metal
saddles properly formed to the jacket between hanger and the lower 1/3 of the
circumference. The size of the saddles shall be as follows:

Pipe to 3” 24 gauge x12” long
4” to 67 18 gauge x 12” long
8” and larger 16 gauge x 12” long
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2.04 VALVES

A

Valves shall be of an approved type and shall meet the requirements for the
pressure and temperature at which they are to be operated, for the material they
are to handle and for their intended use. Valve manufacturers are listed in the
individual sections of the specifications.

Valve and Tag Chart - Furnish and install on each valve a brass tag with a
number and the abbreviation PLMB (for plumbing) HVAC (for mechanical
systems) embossed in the brass tag for each valve and securely fastened to
each valve wheel with beaded chain or brass wire. Provide a laminated chart in
the water heater room, showing the locations and use of each valve. Laminating
film shall be at least 10mil thick. Two charts shall be provided - one for the
plumbing valves and one for the heating and cooling valves. The plumbing
valves shall start with number 1 and continue consecutively until all plumbing
valves are numbered. The heating and cooling valves shall start with number 1
and continue consecutively until all heating and cooling valves are numbered. A
copy of the valve tag charts shall also be contained in the operation and
maintenance manual.

2.05 ACCESS DOORS

A

The contractor shall furnish access panels not smaller than 16 X 16" for access
to concealed valves, traps, dampers, etc. where no other means of access is
provided. Access panels shall be all steel construction with nom. 16 gauge wall
or ceiling and nom. 14 gauge panel door with not less than 1/8" insulation
secured to inside of the door. Doors shall be supported with concealed hinges
and secured with suitable clips and countersunk flush screws. Outside of access
panels shall be flush with finished wall or ceilings, except that where panels are
located in acoustic tile or paneling, the door shall be recessed to receive
adjacent finish material. The contractor shall determine the final position of each
access door and the size to be used. Access panels shall be as manufactured
by MILCOR. Fire ratings of access door shall not be less than the surface on
which the door is installed. Where required by specifications locking access
doors shall be fitted with a HL302 lock cylinder and key.

2.06 ELECTRIC MOTORS

A

The contractor shall provide and install all electric motors for equipment
furnished under Division 15. All motors shall be NEMA standard design for quiet
operation. The motors shall be of ample size to operate at their proper load and
full speed continuously without causing noise, vibration or temperature rise in
excess of the rating. Provide high efficiency motors when called for on the
drawings or hereinafter specified.

Motors with belted drives shall be mounted in a manner to allow for belt
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2.07

2.08

adjustment. All belts shall be adjusted before turning project over to owner. All
motors with belt drives shall have belt guards.

ELECTRIC MOTOR STARTERS

The contractor shall furnish all motor starters complete with lugs sized to receive
conductors specified and with accessories as required such as stop-start push button
switches, hand-off-auto selector switches, pilot lights, remote switches, auxiliary
contacts, transformers, relays, fuses and overload thermal units or heaters. Contractor
coil voltage shall be 24 volts. All components are to be housed within enclosure.

A

The motor starters shall be the type to meet the requirements of the motor and
shall be in accordance with NEMA Standards, sizes and horsepower ratings.
The starters shall be manufactured by SQUARE 'D', GENERAL ELECTRIC,
CUTLER-HAMMER or SIEMENS.

Three phase motors shall have across-the-line magnetic starter and single-
phase motors shall have manual starters. The starters shall have NEMA 1
enclosures unless otherwise noted or required. Outdoor starters shall have
weatherproof enclosures.

The starter shall have an overload thermal unit in each phase conductor. The
thermal units shall be sized as recommended by the manufacturer for full
protection of the motor.

All three phase motors and equipment with compressors shall be provided with
three phase motor protectors as manufactured by DIVERSIFED, SLM-ASE
series (match voltage to corresponding model number). Unit shall include range
plug, output fuse, output switch, line adjustment, status/trouble lights and
adjustable/selectable operation with built-in time delays. Unit shall be U/L
labeled. Protectors as manufactured by TIMEMARK #265 or MOTECTOR
Power Guardian PLUS shall also be acceptable.

EQUIPMENT

A

Equipment shall be furnished and installed as listed in the specifications or as
required for a complete project.

All equipment shall be new and shall bear the manufacturer's name and trade
name. The equipment furnished under each section of the specifications shall
be essentially the standard product of a manufacturer regularly engaged in the
production of the required type of equipment.

All three phase equipment and equipment with compressors shall be provided
with three phase motor protectors as manufactured by DIVERSIFIED, SLM-ASE
series (match voltage to corresponding model number). Unit shall include range
plug, output switch, line adjustment, status/trouble lights and
adjustable/selectable operation with built-in time delays. Unit shall be U/L

15050-6 11/21



BASIC MATERIALS AND METHODS SECTION 15050

labeled. Protectors as manufactured by TIMEMARK #265 or MOTECTOR
Power Guardian PLUS shall also be acceptable.

D. Nameplates/Labels — Provide engraved pin-attached Ilaminated plastic
nameplates for all pumps, air handling units, exhaust fans, boilers, chillers, fan
powered heaters unit ventilators, fan coil units, blower coil units, terminal
devices, VAV boxes, VRF units, fire dampers, smoke detectors and roof
mounted equipment. Where equipment is located above the ceiling, nameplates
shall be mounted on the ceiling below the device. Exhaust fans located on the
roof will require two separate nameplates; one is to be attached to the fan, the
other on the ceiling grid directly below the fan. Each nameplate shall identify the
item served, such as “PRV-2."or “SMOKE DETECTOR AHU-1" Laminated
plastic shall be one eight (1/8) thick, black with white center core, exception: fire
damper nameplates shall be red with white center core. Nameplates shall be a
minimum of one inch by three inches, with minimum one-quarter inch high block
lettering. Adhesive backed, embossed lettering tape is not acceptable. Exhaust
grilles or registers in each space shall be labeled. Each label shall identify the
exhaust fan serving this grille or register, such as “PRV-2”. Identification labels
shall be BROTHER type “P-TOUCH”, clear tape with upper case letters,
minimum %z inch high block lettering, and black printing and shall be located on
the ceiling grid next to the grille or register.

E. Filters- Filters shall have a minimum MERYV rating of 13.

PART 3 - EXECUTION
3.01 PIPE, FITTINGS AND JOINTS
A. Pipe and Fittings

1. Pipe, fittings and specialties stored at the job shall be stored in such a
manner as to prevent dirt and moisture from collecting in the material.
Openings in the piping system during construction shall be protected at
all times from foreign matter entering the piping system. PVC piping shall
not be stored in direct sunlight.

2. Installation - The piping shall be installed complete and shall be of the
size required by code. When a size is not indicated or is in conflict with
other drawings, the contractor shall request the pipe size from the
engineer. All piping shall be cut accurately from dimensions established
at the project site and allowances shall be made for the clearance of
windows, doors and other openings. No part of the building structure
may be cut to allow for the installation of piping unless specifically
approved in writing.
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B.

3.

All piping shall be installed parallel or perpendicular to the building
construction and shall be installed so as to allow for expansion and
drainage. Due to the small scale of the drawings, it is not possible to
show all elbows and swing joints required to allow for expansion;
however, the contractor shall install three elbow swing joints at all runouts
and other connection to mains.

Install continuous galvanized sheet metal drip pan under all water piping
passing through all rooms with electrical equipment such as electrical,
elevator equipment and transformer rooms and all other spaces provided
primarily for the installation of electrical equipment. Drip pan shall be
channeled out of the space and be extended to the closest drain.

Eccentric reducing fittings or eccentric reducing couplings shall be
installed to bring top of mains in line and prevent pockets. Eccentric
fittings will not be required on water mains. Ends of pipes shall be
reamed out before being installed.

Pipe Sleeves

a. Pipe sleeves shall be installed on all pipes passing through walls,
ceilings and floors except floor slabs on grade. On insulated
pipes the sleeves shall be large enough to pass the insulation
without damaging the vapor barrier. The ends of the sleeves shall
extend 1/2" above the finished floor and made watertight around
sleeve. Where pipes pass through fire rated floors and wall the
space between the pipe and the sleeve shall be fire stopped and
smoke stopped with the appropriate U.L. rated assembly.
Sleeves not in contact with the earth shall be schedule 40 black
steel pipes, except sleeves in poured concrete slabs above grade
may be a manufactured pipe sleeve. PVC sleeves shall not be
used in plenum spaces.

b. Pipe Sleeves in contact with the earth shall be cast iron. The
space between the pipe and the cast iron pipe sleeve shall be
packed with oakum with a lead joint and made watertight. The
pipe passing through and under footings and wall below grade
shall have cast iron sleeves. The sleeves not entering the
building need not be watertight.

Piping Joints

1.

Screwed Joints - Screwed joints shall be made with full cut American
Standard Pipe Thread. All pipes shall be reamed to full diameter of the
pipe. Pipe thread compound shall be applied to the male thread only.
Welded Joints
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a. Welded joints for steel pipe 2 1/2" and larger shall be made in
accordance with the procedure standard in the American
Standards Association piping code, and before assigning any
welder to work covered, the contractor shall provide for the
approval of the name(s) of pipe welders to be employed in the
work, together with certification that each of these welders has
passed qualification tests as prescribed by the National Certified
Pipe Welding Bureau or by other reputable testing laboratory or
agency using procedures approved by the ASME or American
Welding Society. The contractor shall use only approved factory
manufactured welding type fitting for the intersection welding or
branching to mains. Valves and specialties shall have screwed or
flanged joints.

b. Welding tees, ells, reducers and caps shall be of wrought or
forged construction similar to those manufactured by TUBE
TURNS, INC. In lieu of wrought or forged welding tees for branch
outlets, weldolets or welding nipples may be used; provided, first
that the nipples are accurately coped in the shop to fit the pipes
and leveled for field welding; and provided, second that openings
in the walls of pipes are cut to full inside diameter of the nipples;
and third, that the outlet diameter shall be less than 3/4 the
diameter of the main.

C. For connections on welded piping to valves 2 1/2" and over and
that of other accessories required to be flanged, weld neck or slip-
on companion flanges shall be used. The flange face shall be in
every case perpendicular to the axis of the pipe valve.

3. Solder Joints - the solder joint above grade shall be made, unless
otherwise noted, with 95/5, lead free solder using approved flux. All
underground joints and refrigeration joints shall be made with an
approved silver bearing solder. Cut pipe shall be reamed to full diameter.
Copper to steel pipe shall be made with proper fittings.

4. Cast Iron Pipe Joints - for bell-and-spigot soil pipe the joint shall be firmly
packed with oakum and filled with molten lead not less than 1" deep and
not to extend more than one-eighth inch below the rim. The use of a
neoprene gasket when installed in accordance with the manufacturer's
recommendations is also acceptable.

5. Concrete Pipe Joint - Shall be bituminous joint compound or a cement
plaster installed in accordance with the manufacturer's recommendations.
Joints firmly packed with oakum and filled with a concrete mortar, which
shall extend mortar to 3” beyond the hub, shall also be acceptable. All
joints shall be made with precast concrete fittings.
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3.02

3.03

3.04

6. Flanged joint - The flanged joint shall be made with the proper number
and size of bolts and with the proper gasket between the flanges.

7. Plastic Pipe Joints - Shall be made with solvent as recommended by the
pipe manufacturer.

PIPE SPECIALTIES

A

Pipe specialties shall be installed as indicated in the specifications and as
required to make a complete system.

Escutcheon Plates shall be mounted on all exposed pipes extending through
wall, floor, ceiling or cabinet bases. On insulated pipes the escutcheon shall be
on the outside of the insulation.

Pressure and Compound Gauges shall be installed with shut-off cock in the line
to each gauge.

PIPE HANGERS AND SUPPORTS

A

All pipes shall be supported from the building structure, and wherever possible,
parallel runs of horizontal piping shall be grouped together on adjustable trapeze
hangers. Single runs of horizontal piping shall be supported with clevis type
hangers. The hangers shall be on the outside of the insulation. Vertical risers
shall be supported at each floor line with steel pipe clamps. All hangers in
contact with copper pipe shall be copper plated. The use of wire or perforated
metal to support pipe will not be permitted. In no case shall copper pipe be in
contact with a ferrous metal.

The pipe hanger spacing and support shall be as listed under 2.03 in this
section.

Where piping is supported from the steel, the support shall be attached at the
top of the steel. Attachments shall be made either by welding or using top beam
clamps.

Any supplemental steel required between building structural members shall be
provided by this contractor.

VALVES

A

The contractor shall install valves where indicated on the drawings and where
required for adequate control of the system. Provide shut-off valves at the base
of the risers and main branches at points of take-offs from the supply or return
mains. Branches shall be considered main branches when they serve three or
more units or fixtures. Provide valves necessary to isolate each piece of
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3.05

3.06

3.07

3.08

equipment separately from the remainder of the system. Valves shall be
installed in accessible locations. Allow isolation for inspection, maintenance and
repair of each piece of equipment and each service loop. Provide valves to allow
for the phasing of work where required. Valve size shall be the same as the pipe
size except for control valves.

B. Valves shall be installed with their stems in an upright or horizontal position.
Stems shall not be inverted.

C. After approval of a particular valve, this type valve shall be used throughout the
project. Do not mix styles or manufacturers.

D. Ball valves shall be provided with a 2” extended handle of a non-thermal
conductive material and shall include a protective sleeve that allows operation of
the valve without breaking the vapor seal or disturbing the insulation. Extended
handle shall be internally insulated.

ACCESS DOORS

A. Install hinged and lock type access doors as required for operation and
maintenance of equipment. The access doors shall be installed so that they
maintain the rating integrity of the material in which they are mounted. Those
with an exposed surface in a finished area shall be flush with the finished
material with a recessed space for installation of flush matching materials when
in panel or acoustical tile.

ELECTRIC MOTORS

A. Electric motors shall be supplied with equipment furnished under Division 15. All
moving parts shall be protected as required by OSHA.

ELECTRIC MOTOR STARTERS

A. Electric motor starters and accessories shall be installed under Division 16.

B. Three phase motor protectors shall be installed in accordance with
manufacturers’ recommendations and installation instructions. Unit shall be
selected for voltage specified.

EQUIPMENT

A. The contractor shall receive and properly store the equipment pertaining to the

mechanical work. The equipment shall be tightly covered and protected against
dirt, water, chemical or mechanical injury and theft. The manufacturer's
directions shall be followed completely in the delivery, storage, protection and
installation of all equipment and materials.
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B.

The contractor shall provide and install all items necessary for the complete
installation of the equipment as required by code without additional cost to the
owner, regardless of whether the items are covered in the specifications. Such
items could be - but are not limited to: concrete pad, supports, vibration
eliminators, additional piping and valves, motor controllers, relief valves and
piping, insulation, electrical wiring, lubrication, refrigerants and start-up and
service.

It shall be the responsibility of the contractor to clean the equipment, make
necessary adjustments and place the equipment into operation before turning
equipment over to the Owner. Any paint that was scratched during construction
shall be touched-up with factory color paint. Any items that were damaged
during construction shall be replaced.

Where equipment is supported from the steel, the support shall be attached at
the top of the steel. Attachments shall be made either by welding or using top
beam clamps.

Three phase motor protectors shall be installed in accordance with
manufacturer’'s recommendations and installation instructions. Unit shall be
selected for voltage specified. Motor protectors shall be installed prior to start-up.

Permission for the use of new HVAC equipment to be used as a method for
providing temporary heating or cooling shall be at the discretion of the owner.
The use of new HVAC equipment for temporary heating or cooling shall not
modify the terms of the warranty nor shall it constitute substantial completion or
beneficial use. The mechanical contractor is responsible for providing a dust free
HVAC system and shall correct all equipment or system damage caused by
construction operations. New HVAC equipment used for temporary heating or
cooling shall have the filters changed on a regular basis or as directed by the
owner and prior to turning over equipment for permanent operation. The spare
filters provided by the specifications shall not be used for this purpose. The
equipment fan belts shall be inspected for excessive wear and replaced as
directed by the owner. The equipment cooling coils, condensing coils, heat
exchangers, energy recovery devices and associated ductwork shall be
inspected for cleanliness and cleaned as directed by the owner, to a level
satisfactory to the owner which may include this work to be done by an
independent third party contractor at this contractors expense.

The mechanical contractor shall set all outside air dampers to the approximate
minimum position during equipment installation and prior to the start- up of
equipment.

The installer shall be responsible for providing and installing new fan or motor
sheaves and belts when required to obtain the designed airflow.
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END OF SECTION
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SECTION 15250

INSULATION

PART | - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division | - General Requirements, Section
15010 - General Provisions and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

The work covered under this section shall include providing and installing the insulation
on the items listed in this section or as shown on the drawings.

QUALITY ASSURANCE

A. All insulation shall have a composite fire hazard rating as tested by ASTM E-84,
NFPA 25 or UL 723 not to exceed 25 flame spread, 50 smoke developed, and 50
fuel contributed.

SUBMITTALS

Provide shop drawings on proposed insulation as described in section 15010 - 1.04.
Shop drawings shall include proposed uses of all insulation components.

PART 2 - PRODUCTS

2.01

2.02

GENERAL

A. The manufacturer of the products specified in this section shall be OWENS-
CORNING, CERTAIN-TEED, JOHNS-MANVILLE, ARMSTRONG, MANSON or
KNAUF.

PIPING INSULATION

A. The piping shall be insulated with heavy density rigid molded fiberglass pipe
insulation with factory applied all service jacket (ASJ) with a 'K' factor not to
exceed .25 @ 75°F mean temperature. The minimum insulation thickness for
the various items shall be as follows:

1. Domestic Cold Water Piping and Cold Water Makeup Piping - 1/2".
Exceptions: Exterior walls and plumbing chases shall be 1".
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10.

11.

Trap Primer Supply Piping - 1/2" elastomeric, expanded closed cell,
seamless pipe insulation from the drain tap to the trap primer valve or
distribution unit.

Domestic Hot Water, Tempered Water and Hot Water Recirculating
Piping -1". Piping greater than 1 1/2” shall have 1 1/2” thick insulation.
Exceptions: Fixture runouts in interior plumbing chases and walls may be
1/2".

Storm Water (includes main and overflow piping) - The horizontal section
of the rain leaders, riser to and including the interior part of the roof
drains shall have 1" of insulation. The drain body and sump receiver of
the roof drain shall have 1” of rigid fiberglass board insulation. Above
slab piping serving open site drains shall have 1” pipe insulation from the
open site drain to the rain leader.

Hot Water Heating Supply and Return

a. Pipe Size 1-1/2” and Under - 1".

b. Pipe Size 2” and larger - 2".

Chilled Water Supply and Return

a. Pipe Size 3” and under — 1 7%

b. Pipe Size 4" and larger — 2”

Condenser Water Supply & Return — 1-1/2".

Condensate Piping - 1".

Refrigerant Piping - 1" closed cell, semi-slit pipe insulation with a
composite fire hazard rating as tested by ASTM E-84 not to exceed 25
flame spread and 50 smoke developed. Prototype: ARMSTRONG
Armaflex AP.

Domestic water piping in the cells of masonry walls shall have be
polyolefin pipe insulation such as “IMCOLOCK” with a % inch wall
thickness

Where chilled/hot water piping is installed within the airstream of

mechanical equipment, piping shall be insulated with flexible closed cell
elastomeric pipe insulation. Insulation thickness shall be 3/4 inch.

Sheet Metal Saddles - See section 15050 - 2.03.

Finish - Exposed Piping - Cover with 8 oz. canvas jacket.
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1. Exposed piping in the kitchen shall be insulated per the specification and
covered with a PVC jacket 20 mil thick, white in color, washable and
approved by the USDA and the FDA.

2.03 PIPING, FITTINGS, VALVES AND SPECIALTIES INSULATION

A. Fittings, valves and specialties for the piping systems shall be insulated by two-
piece molded fiberglass fittings with an insulating value equivalent to the pipe
insulation. Acceptable alternative insulation methods shall be as described in
paragraph 3.02 D.

B. The following piping, fittings, valves, and specialties shall be insulated.

Domestic cold water piping

Domestic hot water, tempered water and hot water recirculating piping
Hot water heating supply and return

Chilled water supply and return

Condensate piping

Condenser Water Supply & Return

SahwN -~

C. Finish - Insulation on exposed piping fittings, valves and specialties shall be
covered with an 8-0z. canvas jacket.

2.04 EQUIPMENT INSULATION

A. Chilled Water Pump, Chilled Water Standby Pump, Cooling Tower Pump and
Cooling Tower Standby Pump- Pumps shall be encased with a sectional
fabricated, flanged insulated split metal housing to provide ease of maintenance
without damage to the insulation. Housing shall incorporate integral latching
devices. Housing shall be tight sealing to prevent air infiltration. See drawing
detail. All internal surfaces shall be insulated with 6 pounds per cubic foot
density fiberglass board having a “K” value of 0.22@ 75 Deg F mean
temperature with a factory applied all service jacket (ASJ). Minimum insulation
thickness shall be one inch.

B. Chiller Cooler and Chilled Water Air Separators - All cold surfaces shall be
insulated with one inch thick fiberglass insulation. 'K' factor shall not exceed
0.27 @ 75°F mean temperature with a density of 6.5 pounds per cubic foot.
Chilled and hot water expansion tanks are not required to be insulated.

C. Finish - All insulation on chiller cooler and chilled water air separator shall be
covered with an 8-0z. canvas jacket.

2.05 DUCTWORK INSULATION

A. Concealed Supply/Return, including flexible connections (horizontal FCU’s) And
Outside Air Ductwork - Unless noted otherwise on the drawings shall be
insulated with fiberglass duct wrap insulation at 1 pound per cubic foot density,
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having a facing of laminated composite aluminum foil and kraft paper reinforced
with a glass reinforcing, with a perm rating not exceeding .05. The 'K' value shall
not exceed .29 @ 75 degrees F mean temperature. The duct wrap insulation
shall have a minimum thickness of 2 inches. Insulate flexible connections on
horizontal fan coil units.

Exposed Supply/Return and Outside Air Ductwork - Unless noted otherwise on
the drawings shall be insulated with 6 pounds per cubic foot density fiberglass
insulating board having a facing of laminated composite aluminum foil and kraft
paper reinforced with a glass reinforcing with a perm rating not exceeding .05.
The 'K' value shall not exceed .23 @ 75°F mean temperature. The duct board
shall have a minimum thickness of 1-1/2 inches. Exposed ductwork shall include
but is not limited to, ductwork in accessible attics, equipment mezzanines, boiler
rooms and equipment rooms The exposed supply/return and outside air
ductwork shall also be covered with an 8-ounce canvas jacket and be prepared
for painting.

See Section 15840 for description of any additional ductwork that shall be lined.

PART 3 - EXECUTION

3.01  GENERAL

A

All insulating material shall be installed in accordance with the manufacturer's
recommendations by personnel regularly employed in the pipe, duct and
equipment insulating trade.

The insulation shall not be applied until all surfaces are clean and dry and until
inspected and released for insulation application.

A complete moisture and vapor seal shall be provided on cold surfaces where
vapor barrier jackets or coatings are required. Anchors, hangers, and other
projections shall be insulated and vapor sealed to prevent condensation.

Pipe or duct insulation shall be continuous through walls and floor openings
except where walls or floors are required to be fire stopped or required to have a
fire resistance rating.

3.02 PIPE INSULATION APPLICATION

A

Pipe insulation shall be installed in accordance with the manufacturer's
instructions.

Piping (except refrigeration piping) - Butt all joints firmly together. Ends of pipe
insulation shall be sealed off with a vapor barrier coating at all fittings and valves.
The insulation laps and butt strips shall be sealed by one of the following
methods:
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C.

1. Insulation without self-seal laps shall have lap adhesive manually applied
to all laps and butt strips. Stapling is not acceptable.

2. Insulation with self-seal laps shall have lap adhesive manually applied to
the outside of all laps and butt strips after installation. Stapling is not
acceptable.

Refrigeration Piping and domestic water piping using closed cell insulation — Butt
joints and seams shall be joined together with contact adhesive Prototype-
Armstrong 520 or manufacturer's recommended adhesive. Both surfaces to be
joined shall be coated with the adhesive.

Fittings and Valves - Shall be insulated with molded fiberglass fittings, segments
of pipe covering, or with firmly compressed foil faced fiberglass blanket. Mitered
joints are not acceptable. Secure in place with 20 gauge corrosion resistant wire
and apply a smoothing coat of insulating cement. Vapor seal by applying a layer
of open weave glass cloth fabric embedded between flood coats of vapor barrier
mastic. Lap glass fabric 2 inches onto adjacent pipe. PVC covers are
acceptable only if the item covered is fully insulated first. Insulation shall be
installed so the cover cannot be deformed. Contractor shall request an
inspection by the Owner of the insulated items prior to cover installation.

Finish - All exposed piping, and piping fittings, valves and specialties insulation
shall receive an 8 oz. canvas jacket smoothly pasted in place with lagging
adhesive and sized with one brush coat of lagging adhesive. The finished
surface shall be suitable for painting. Exposed piping includes piping in
accessible attics, equipment mezzanines, boiler rooms and equipment rooms.

Outdoor Piping - Weatherproofing Finishes for All Outdoor Insulation.

1. Piping - Apply aluminum metal jacket 0.016" with moisture barrier around
pipe and slip edge into preformed Z lock positioned to shed water. Butt
next jacket section leaving approximately 3/8" gap. Place preformed 2"
butt aluminum band and wing seal.

2. Fittings - Apply prefabricated metal fittings in composition to pipe
jacketing.

Sheet Metal Saddles shall be provided and installed on all pipe hangers as
stated under section 15050, 2.03.

Pipe Insulation Support - All insulated piping shall be supported at hanger and
sleeve locations by either using a high density pipe insulation or wooden
blocking, installed inside the vapor barrier for all pipe sizes one inch and larger.
High-density pipe insulation shall be of the type as recommended by the
manufacturer and shall be substituted for no less than the bottom half section of
the fiberglass pipe insulation. The lengths of the high-density insulation shall be
at least two inches longer (each end) than the length of the saddle. The lengths

15250-5 11/21



INSULATION

SECTION 15250

of wooden blocking shall be eight inches. Wooden blocking shall be the same
thickness as the pipe insulation, the same width as the pipe, shall be tapered
within the insulation and shall be centered at the hanger. Remove portions of
the fiberglass pipe insulation by peeling back the factory applied all service
jackets from the insulation and cut out and replace the required sections for
either method of insulation support. Re-wrap the vapor barrier to completely
enclose the installation. Manually apply lap adhesive to the outside lap and
apply butt strips. The installations shall also meet any additional requirements
recommended by the insulation manufacturer.

Underground Pipe Insulation

1. Insulation- insulation shall be cellular glass insulation manufactured in
accordance with ASTM C 552. The insulation shall be fabricated in half
sections wherever possible. For large diameter piping where half sections
are not practical, curved sidewall segments are permitted.

2. Jacketing- a 50 mil (1.3mm) thick self-sealing, modified bituminous
membrane reinforced with a glass fabric, and a 1mil (0.3mm) aluminum
top film on the outer surface.

3. Mastic- shall be asphalt cutback mastic.

4. Reinforcing Fabric- shall be open mesh polyester fabric with 6x5.5
mesh/inch configuration.

5. Sealant- shall be a non-setting butyl sealant.

6. Banding- shall be % inch aluminum or fiberglass reinforced nylon for
insulated lines with OD’s of 48 inches or less.

3.03 EQUIPMENT INSULATION APPLICATION

A

Chiller Cooler and Chilled Water Air Separators - Shall be insulated with
fiberglass insulation cut to a smooth uniform fit with butting edges. Complete
installation shall not have wrinkles, bulges or overlapping edges. Secure
insulation to all surfaces with adhesive designed for that purpose.

Finish - All insulation on chilled water chiller cooler and chilled water air
separator shall be covered with an 8-0z. canvas jacket installed as described in
paragraph 3.02 D.

3.04 DUCTWORK INSULATION APPLICATION

A

Fiberglass Duct Wrap Insulation - The duct wrap insulation shall be secured to
the ductwork with fire retardant adhesive in sufficient quantities to prevent
sagging. Ducts with a width of over 30" shall be further secured on the
underside with mechanical fasteners on 18" maximum centers. Insulation shall
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be butted with facing overlapping all joints at least 2" and sealed with fire
retardant vapor barrier adhesive. Seal all breaks and punctures with vapor
barrier tape and same type of fire retardant adhesive. Stapling is not acceptable.

Fiberglass Insulating Board Application

1.

The insulating board shall be secured to the ductwork with mechanical
fasteners. The fasteners shall be spaced 12" to 18" on center with a
minimum of two rows per side of duct. Secure insulation in place with
washers firmly embedded in insulation. Seal all joints, breaks and
punctures with fire retardant vapor adhesive reinforced with a 3" wide
strip similar to that of facing.

Finish - A glass cloth shall be applied over the facing into a wet coat of
fire retardant adhesive, overlapping seams at least 2". Apply finish coat
of same fire retardant adhesive.

END OF SECTION
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SECTION 15350

NATURAL GAS PIPING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

A

The Bidding and Contract requirements, Division 1 - General Requirements,
Section 15010 - General Provisions, and Section 15050 - Basic Materials and
Methods, shall apply to this section.

SCOPE

A. The work under this section shall include a complete natural gas piping system.
QUALITY ASSURANCE

A. All work shall conform with the International Fuel Gas Code, NFPA 54 - National

Fuel Gas Code, local gas code, and local gas supplier's requirements.

B. The entire piping system shall be tested and approved before being placed in
operation.
SUBMITTALS

Provide shop drawings on all piping and valves as described in Section 15010 — 1.04.
Shop drawings shall include proposed uses of all items.

PART 2 - PRODUCTS

2.01

PIPE AND FITTINGS

A.

Gas Piping Above Ground - Shall be schedule 40 black steel pipe with malleable
screwed 125 psi fittings or schedule 40 black steel pipe with 150 psi weld fittings.

Gas Piping Underground - Shall be plastic pipe and compatible fittings
conforming with ASTM D2513, and shall be installed as recommended by the
pipe manufacturer and local requirements.

Gas Piping Below Floor Slab on Grade - Shall be schedule 40 black steel pipe
with malleable screwed 125 psi fittings run inside a pipe sleeve that is vented to
the outside atmosphere. Pipe sleeves that are located below floor slabs, in walls
or non-plenum spaces shall be schedule 40 PVC pipe and fittings. Pipe sleeves
located in plenum spaces shall be welded schedule 40 black steel pipe with 150
psi welded fittings. Pipe sleeves shall terminate to the outside atmosphere
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through the roof or exterior wall, shall be turned down to prevent water from
entering system and shall have a bug screen over the end of pipe.

2.02 VALVES

A

Gas valves shall be of the approved type with an AGA/UL label and shall be
installed as required. Gas valves shall not be located in plenum spaces.
Provide operating nut in lieu of lever handle for all valves located outside of the
building. Pressure regulating valves shall be as manufactured by SENSUS or
MAXITROL.

PART 3 - EXECUTION

3.01 INSTALLATION

A

B.

The Contractor shall coordinate the service with the local gas supplier.

The Contractor shall make the gas connection to all gas equipment.

The Contractor shall coordinate the gas pressures required with the local gas
supplier. Gas piping to the emergency generator shall be supplied at 2 psi from
the meter and throttled down to a minimum of 11" W.C. at the generator, and
shall have a dedicated line from the meter to the generator.

Unions shall not be located in plenum spaces.

Provide locking access doors at classroom gas shut off valves in science areas.
All pressure regulating valves inside the building shall be vented, with Sch. 40
black steel pipe, through the roof and terminated with a gooseneck and stainless

steel insect screen. All exterior pressure regulating valves shall be installed so
that the vent opening is clear and protected from debris and freezing.

END OF SECTION
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SECTION 15351

COMPRESSED AIR PIPING SYSTEM

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

A

The Bidding and Contract requirements, Division 1 - General Requirements,
Section 15010 - General Provisions, and Section 15050 - Basic Materials and
Methods, shall apply to this section.

SCOPE

A

The extent of compressed air piping work and auxiliary equipment is indicated by
drawings and schedules and by requirements of this section, and is hereby
defined to include (but not necessarily be limited to) air compressor, receiver, air
dryer, belt guard, all required air piping, needle valves, automatic tank drain and
outlets as indicated and as specified. Provide blow-off valves at low points and
intake filter silencer on exterior of building, piped to compressor.

QUALITY ASSURANCE

A.

ANSI Code Compliance - Comply with applicable provisions of ANSI B 31.1,
“‘Power Piping.”

B. ASME Code Symbol Stamps - Provide compressed air receivers and safety
(pressure relief) valves complying with applicable ASME codes, and stamped
with appropriate code symbols.

C. CGA Standards - Materials shall comply with Compressed Gas Association
standards.

D. UL Labels - Provide electrical components which have been listed and labeled by
Underwriters Laboratories.

SUBMITTALS

Provide shop drawings on all equipment as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

COMPRESSED AIR PIPING

A

Piping shall be galvanized schedule 40 steel pipe with galvanized screwed, 150
pound type fittings.
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Air Pressure Reducing Valve - Bronze body, sized for capacity of system and set
for 125 psi outlet pressure.

Pressure Gauges — 2” minimum dial with safety blowout brass gauge cock.

Couplings - Provide Hansen quick connect-disconnect couplings. Type shall be
suitable for use with Owner’s equipment.

Valves - Safety relief valve shall be 2 piece, full-port, chrome plated ball valve
rated for 125 psi operating pressure.

2.02 AIR COMPRESSOR

A

General - Furnish and install a self-contained compressor unit, consisting of a
compressor, motor, V-belt drive, and pressure regulator, all mounted on a
vertical ASME receiver. Suitable interconnecting piping between the
compressor, receiver and pressure regulator shall be included.

Performance - The compressor shall deliver not less than the scheduled cubic
feet of free air per minute at inlet conditions compressed to the indicated
pressure. Inlet conditions of 14.7 psia and ambient temperature of 90°F.
Provide the Owner with a copy of the test/start-up record.

The Tech Lab air compressor shall deliver 10.9 ACFM free air delivered at 125
PSIG, 80 gallon ASME receiver, 3 HP  V(select) PH(select) 60HZ. Options
shall include; ASME pressure relief valve, automatic tank drain, stop-start
control, belt guard, low oil control, starting unloader, and intake filter silencer.
Provide phase protector as required in section 15050.

Receiver shall be built in accordance with ASME “Unfired Pressure Vessel Code”
for a working pressure of 150 PSI, and shall be stamped with official ASME
symbol, name of manufacturer, maximum allowable working pressure, year built,
and National Board Number. Provide an ASME approved safety valve set to
relieve at a pressure not in excess of working pressure of receiver. Valve shall
be installed directly in receiver. Receiver shall be provided with a pressure
gauge having not less than 2” dial graduated to not less than 1% times maximum
operating pressure. Gauge shall be installed on, or connected directly to
receiver.

Compressor and receiver shall be installed on a concrete foundation not less
than 4” high, having vibration isolation pads.

Automatic Condensate Trap - Automatic condensate trap shall be provided to
remove accumulated moisture from the discharge receiver and aftercooler.
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PART 3 - EXECUTION

3.01

3.02

INSTALLATION

A

General - Comply with requirements of section 15010 for installation of basic
piping materials. Install compressed air piping products and equipment in
accordance with manufacturer’s written instructions, applicable requirements of
ANSI B 31.1, and in accordance with recognized industry practices.

B. The manufacturer shall provide the services of a qualified representative to
review the installation of the compressors and all components, test and start the
compressors, and instruct the Owner’s operating personnel in the operation and
maintenance of the systems.

C. Extend compressed air lines from receiver to rooms and outlets indicated on the
drawing and connect to all equipment requiring compressed air.

D. Pitch piping in direction of flow and provide drip pockets and nipples at low
points. Provide stopcocks and unions to permit disconnection at equipment.

PIPE TEST

Compressed Air Piping Leak Test - Prior to initial operation of piping system, purge lines
with oil-free air, and perform a 24-hour standing pressure time-test. Charge line with
compressed air to 150 psi; maintain test pressure for 24 hours with a pressure loss no
greater than 5 psi. During pressure test, test joints and fittings for leaks with soap
bubble solution.

END OF SECTION
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SECTION 15401

DOMESTIC WATER PIPING SYSTEM

PART | - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

The work covered under this section shall include a complete domestic water piping
system.

QUALITY ASSURANCE

All water piping shall be tested for leaks before the insulation is applied and before the
piping is covered up. The test shall be at least 100 psi of water pressure for duration of
12 hours.

All grooved couplings, and fittings, valves and specialties shall be the products of a
single manufacturer. Grooving tools shall be of the same manufacturer as the grooved

components.

All casting used for coupling housings, fittings, valve bodies, etc., shall be date stamped
for quality assurance and traceablility.

SUBMITTALS

Provide shop drawings on all piping and valves as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

PIPE AND FITTINGS

A. Water service piping- Shall be class 150 ductile iron lined tar coated piping with
mechanical or slip joints.

B. Water piping below grade- Shall be type’K’ soft drawn copper tubing with 125 psi
wrought copper sweat fittings soldered with silver solder.

C. Water piping below grade (trap primer supply) - Shall be type ‘K soft drawn
copper continuous tubing.
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D. Water piping above grade- Shall be one of the following:

1.

Type 'L' hard drawn copper tubing with 125 psi wrought copper sweat
fittings and all joints soldered with 95/5 or silver solder.

The use of mechanically formed tee connections is acceptable. Branches
shall be formed up to the run tube size as shown in ASTM 2014. Forming
procedures shall be in accordance with tool manufacturer’s
recommendations.

Grooved mechanical pipe couplings, fittings, valves and other grooved
components may be used as an option to brazing, soldering or flanged
methods. All grooved components shall be of one manufacturer and
conform to local code approval. Grooved end product manufacturer to be
ISO-9001 certified. Grooved couplings shall meet the requirements of
ASTM F-1476. Grooved components shall be manufactured by
VICTALUIC. Grooved components manufactured by GRINNELL or
ANVIL INT. are acceptable providing all aspects of the specification are
met. No substitutions.

a. All products shall be UL classified in accordance with ANSI /NSF-
61 for potable water service and shall meet the low-lead
requirements of NSF-372.

b. Copper pipe shall be roll grooved in accordance with
manufacturer’s current listed standards.

C. Mechanical couplings for joining copper pipe shall be cast of
ductile iron conforming to ASTM A-395, grade 65-45-15 and
ASTM A-536, grade 65-45-12. Housings shall be cast with an
angle pattern bolt pad for direct connection of copper without
flaring to IPS dimensions. Coupling bolts shall be zinc plated
(ASTM B-633) heat treated carbon steel track head conforming to
physical properties of ASTM A-449 and ASTM A-183. Couplings
shall be coated with copper colored alkyd enamel paint. Zinc
electroplated bolts and nuts conforming to ASTM B633 shall be
provided for couplings.

d. Gaskets for grooved piping shall be molded of synthetic rubber in
a configuration conforming to the copper tube size outside
diameter and coupling housing. Gaskets shall be” E “EPDM
compound designated for domestic water use and complying with
ASTM, UL/ULC and ANSI/NSF standards.

e. Couplings shall be installation-ready, for direct slab installation
without field assembly.
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f. Fittings for grooved piping shall be full flow smooth turn copper
fittings with copper tube size grooves designed to accept grooved
end couplings. Fittings shall be wrought copper per ASTM B-75
alloy C12200 and ANSI B16-22; bronze sand castings per ASTM
B-584 copper alloy CDA 836 (85-5-5-5) per ANSI B16.18.
Victaulic copper connection.
4. Exposed water piping to plumbing fixtures - Shall be chrome plated brass
piping and fittings and chrome plated standoff hangers.
2.02 VALVES

Valves shall be manufactured by VICTAULIC, STOCKHAM, JENKINS, HAMMOND,

MILWAUKEE, CONBRACO INDUSTRIES, INC., APOLLO VALVES, FAIRBANKS,

CRANE, WATTS, NIBCO or JOMAR. All valves shall be certified to be lead free in

accordance with NSF/ANSI 61 section 8, which states that the wetted surfaces of all

plumbing valves shall have a weighted-average lead content of no more than 0.25%.

A. Ball valves 2 1/2” and smaller- These valves shall be sweated bronze full port,
with chrome plated ball, have extended insulated handles (such as NIBCO’S Nib-
seal or Apollo Valves Therma-seal) and rated at not less than 200-pound wog.

B. Gate valves larger than 2 1/2" - Shall be flanged iron body OS & Y gate valve
with stainless steel or bronze trim, ductile iron wedge and a minimum rating of
125 psi and 200-pound wog.

C. Check valves 2 1/2" and smaller - Shall be sweated bronze, horizontal swing
check valves with solid bronze discs and a minimum rating of 200-poundwog.

D. Check valves larger than 2 1/2" - Shall be flanged ductile iron, horizontal swing
check valves with stainless steel or cast iron disc and a minimum rating of 200-
pound wog.

E. Balancing valves — Valves shall be manufactured by CIRCUITSOLVER with
integrated union assembly model CSUA. Thermostatic balancing valve assembly
shall include union body and ball valves. CIRCUITSOLVER vales size 1/2" to 17,
based on pipe size, shall be rated for the return system temperature (110°F,
120° F, 140°F). Acceptable manufacturers shall include HAYS FLUID
CONTROLS.

2.03 PRESSURE REDUCING VALVES

Pressure reducing valves shall be as shown on drawings and shall be manufactured by
MUELLER, WATTS or A.W. CASH.
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2.04

2.05

STOP VALVES

A. Stop valves shall be bronze and shall be manufactured by NIBCO, BRASS
CRAFT, McGuire, APOLLO, T & S BRASS or as identified in Section 15450 or
15451. Stop valves shall be loose-key type under all wall hung fixtures and shall
be 1/4 turn ball valves with chrome plated ball, under all countertop fixtures.
Compression fittings are not acceptable.

TRAP PRIMER VALVES

A. Trap primer valves shall be as shown on drawings and shall be manufactured by
MIFAB, SMITH, JAY R JOSAM or ZURN. The prototype for trap primer valves is
MIFAB model MR-500 (discharging %2 ounce of water each time a line pressure
drop of 3 PSI is registered), with MIFAB model MI-DU distribution unit when
multiple traps are supplied with a single primer valve.

PART 3 - EXECUTION

3.01

3.02

3.03

PIPING SUPPORTS

Piping supports in general shall be as called for in section 15050. The water piping in
the plumbing chases shall be supported from the waste and vent pipes. The
manufactured support system shall hold pipes secure to prevent vibration, to assure
outlets are in proper position for fixture setting, and provide electrolytic isolation. Support
of pipe, tubing and equipment shall be accomplished by means of engineered products,
specific to each application. Makeshift, field devised methods shall not be allowed. The
Supports shall be as manufactured by HOLDRITE, M-CO., ADJUSTO-SYSTEM,
SUMMER SYSTEM, CARPENTER&PATTERSON, or BRACKET SYSTEM.

SHOCK ABSORBERS

Shock absorbers shall be installed on the branch pipe supply to all quick opening and
closing fixtures (including flush valves). Shock absorbers shall be sized in accordance
with Plumbing and Drainage Institute Standard PDI-WH201 and shall be located as
recommended by that Standard so as to protect all flush valves on a branch pipe.
Provide access panels for all shock absorbers located in concealed locations. Shock
absorbers shall be constructed of a stainless steel shell with an elastomer bellows,
stainless steel adaptor and male threaded plug. Shock absorbers shall be manufactured
by JOSAM, JAY R. SMITH, or ZURN.

CLEANING/DISINFECTION OF PIPING SYSTEM
The entire piping system shall be flushed, disinfected and restored to operation in

accordance with the provisions of the international plumbing code and the Health
Department requirements. All new, repaired or extensions of existing piping systems
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3.04

3.05

3.06

3.07

3.08

shall be flushed and disinfected prior to utilization. Provide owner with a copy of the

disinfection report. The report shall include as a minimum, chlorine solution

concentration/duration method used, system pH level data including levels prior to
commencement of work, levels during pre-flushing and levels during post flushing.

System cleaning shall be witnessed by the owner.

VALVES

A. Gate Valves/Ball Valves - Shall be installed at the service entrances, at the base
of all risers and in the distribution system to isolate a group of three or more
fixtures as well as at each shock absorber location.

B. Stop Valves - Shall be installed at each fixture.

C. Pressure Reducing Valves - Shall be installed at the service entrance when the
water pressure exceeds 60 psi. Renewal projects shall have existing pressure
reducing valves replaced. All valves shall have pressure gauges.

D. Check Valves- Shall be installed in water supply lines to all Mop Basins, Laundry
Trays and kitchen 3 compartment sink.

PIPE INSULATION

Pipe insulation shall be as called for in section 15250.

WATER SERVICE PIPING

Water service piping shall be installed below the recorded frost line but not less than

three feet below the finished grade.

MECHANICALLY FORMED OUTLETS

A. Mechanically formed outlets shall have a collar height not less than three times
the thickness of the branch tube wall. The branch shall be notched to conform to
the inner curve of the run and shall be dimpled or otherwise impeded from
penetrating the run pipe/tube. The branch tube shall also be dimpled to indicate
the location of the notches with respect to the run. Such marking shall be at a
sufficient distance from the face of the joint to allow for a visual point of
inspection after the joint is brazed. All joints constructed using this method shall
be brazed. Note: soft soldered joints will not be permitted.

GROOVED PIPING

A. Pipe ends shall be clean and free from indentations, projections and roll marks in

the area from pipe end to groove for the proper gasket sealing.
B. Gasket style and material shall be verified as suitable for the intended service.
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C. Grooved end fittings, couplings, flange adapters, and valves shall be sized to
copper tube dimensions. Flaring of pipe ends to IPS dimensions is not allowed.

D. All grooved components shall be of one manufacturer.

E. Grooved connections shall not be installed in inaccessible concealed locations.

F. Grooved joints shall be installed in accordance with the manufacturer’'s latest

published installation instructions.
G. Gaskets shall be molded and produced by the coupling manufacturer, and shall

be verified as suitable for the intended service.
END OF SECTION
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SECTION 15405

SOIL, WASTE, AND VENT SYSTEM

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

The work covered under this section shall include a complete soil, waste and vent
system.

QUALITY ASSURANCE

The entire system shall be tested and approved as required by the plumbing code and
local requirements before the system is covered up.

SUBMITTALS

Provide shop drawings on all piping and fittings as described in Section 15010 - 1.04.

PART 2 - PIPE AND FITTINGS

2.01

PIPE AND FITTINGS
A. Materials

1. Cast Iron Soil Pipe and Fittings- Hubless Cast Iron pipe and fittings shall
be marked with the collective trademark of the Cast Iron Soil Pipe
Institute and listed by NSF International. Hubless Couplings shall conform
to CISPI Standard 310 and be certified by NSF International. Heavy Duty
couplings shall conform to ASTM C 1540 and shall be used if indicated.
Gaskets shall conform to ASTM C 564. All pipe and fittings to be
produced by a single manufacturer and are to be installed in accordance
with manufacturer’'s recommendations and applicable code requirements.
Couplings shall be installed in accordance with the manufacturer’s band
tightening sequence and torque recommendations. Hub and Spigot Cast
Iron pipe and fittings shall be manufactured from grey cast iron and shall
conform to ASTM A 74. All pipe and fittings shall be marked with the
collective trademark of the Cast Iron Soil Pipe Institute and listed
by NSF International. Manufacturers shall be one of the following:
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2.02

2.

a. AB & | Foundry
b. Charlotte Pipe and Foundry
c. Tyler Pipe

PVC Schedule 40 Pipe and Fittings- shall be manufactured from PVC

compound with a cell class of 11432 per ASTM D 4396 for pipe and 12454
per ASTM D 1784 for fittings and conform with National Sanitation
Foundation (NSF) Standard 14. Pipe shall be iron pipe size (IPS) conforming
to ASTM D 2665. Injection molded fittings shall conform to ASTM D 2665.
Fabricated fittings shall conform to ASTM F 1866. All pipe and fittings to be
produced by a single manufacturer and be installed in accordance with
manufacturer’'s recommendations and local code requirements.

B. Pipe Schedule

1.

Soil and Waste Pipe and Fittings Below Grade: Shall be service weight
cast iron bell-and-spigot pipe and fittings or schedule 40 PVC plastic pipe
and PVC-DWV fittings.

Soil, Waste and Vent Pipe and Fittings Above Grade: Shall be service
weight cast iron bell-and-spigot pipe and fittings, schedule 40 galvanized
steel pipe with screwed cast iron drainage pattern fittings, cast iron no-
hub piping and fitting or schedule 40 PVC plastic pipe and PVC-DWV
fittings except as noted in paragraph '3’. PVC plastic piping shall not be
used in plenum spaces. DWV copper tubing and copper drainage pattern
fittings shall be used for piping at the 3-compartment sink. All piping
between the science prep room sinks and the acid neutralization basin
shall be acid resistant polypropylene pipe and fittings.

Soil, Waste and Vent Stacks - shall be cast iron bell and spigot pipe and
fittings or cast iron no-hub.

VENT FLASHINGS

Vent flashings shall be 3 Ib. per square foot lead flashings or 2 1/2 Ib. per square foot
for prefabricated flashings, except on roofs where the manufacturer of the roof requires

a special flashing to tie in his roofing system.

PART 3 - EXECUTION

3.01

A

PIPE AND FITTINGS

All soil and waste piping shall be run at a minimum grade of 1/4" per foot unless

otherwise noted on the drawings. The contractor shall field check all proposed
soil and waste piping to verify that the piping system can be installed at the
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J.

required grade before any soil and waste piping is installed.

When the Building Sewer piping is installed using non-metallic piping, an
insulated tracer wire, 18 AWG minimum in size and suitable for direct burial shall
be installed in the same trench as the sewer within 12 inches of the pipe, this
tracer wire shall terminate at the cleanout access cover.

Buried PVC schedule 40 pipe shall be installed in accordance with ASTM D
2321. Solvent cement joints shall be made in a two-step process with primer
manufactured for thermoplastic piping systems and solvent cement conforming
to ASTM F 656 and ASTM D 2564.

Solvent cement PVC joints shall be protected from chemical agents, fire-
stopping materials, thread sealant, plasticized-vinyl products or other aggressive
chemical agents not compatible with PVC compounds. The system shall be
hydrostatically tested after installation.

All openings in the piping system during construction shall be securely capped to
prevent foreign matter from entering the piping system.

Piping to cleanouts shall be as shown on the drawings and as required by the
local plumbing code.

The minimum depth of the building sewer shall be no less than two feet below
finished grade.

Double sanitary tee fittings shall not be allowed for piping receiving the discharge
from fixtures or appliances.

PVC flanges shall not be allowed for water closets or urinals.

Copper pipe and fittings shall not be used on waste piping for urinals.

3.02 VENTS AND VENT FLASHINGS

A

Vent pipes shall extend 12" above the roof unless otherwise required. The
minimum size vent through roof shall be 2".

The lead vent flashings shall be turned down on the inside of the vent. On
roofing systems where the roofing manufacturer requires a special flashing, the
contractor shall install flashing as required.

Vent piping shall not terminate within ten feet of outside air intake.

END OF SECTION
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PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

SECTION 15406

ROOF DRAINAGE SYSTEM

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

The work covered under this section shall include a complete roof drainage system.

QUALITY ASSURANCE

The roof drainage system shall be tested for leaks before the insulation is applied and
before the piping is covered up. The test shall be filling the system with water.

SUBMITTALS

Provide shop drawings on all piping and fittings as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

PIPE AND FITTINGS

A

Materials

1.

Cast Soil Pipe and Fittings- Hubless Cast Iron pipe and fittings shall be
marked with the collective trademark of the Cast Iron Soil Pipe Institute
and listed by NSF International. Hubless Couplings shall conform to
CISPIStandard 310 and be certified by NSF International. Heavy Duty
couplings shall conform to ASTM C 1540 and shall be used if indicated.
Gaskets shall conform to ASTM C 564. All pipe and fittings to be
produced by a single manufacturer and are to be installed in accordance
with the manufacturer's recommendations and applicable code
requirements. Couplings shall be installed in accordance with the
manufacturer’'s band tightening sequence and torque recommendations.
Tighten bands with a properly calibrated torque limiting device. Hub and
Spigot Cast Iron pipe and fittings shall be manufactured from grey cast
iron and shall conform to ASTM A 74. All pipe and fittings shall be
marked with the collective trademark of the Cast Iron Soil Pipe Institute
and listed by NSF International. Manufacturers shall be one of the
following.
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15406

B.

a. AB&l Foundry
b. Charlotte Pipe and Foundry
C. Tyler Piper

PVC Schedule 40 Pipe and Fittings- shall be manufactured from PVC
compound with a cell class of 11432 per ASTM D 4396 for pipe and
12454 per ASTM D1784 for fittings and conform with National Sanitation
Foundation (NSF) Standard 14. Pipe shall be iron pipe size (IPS)
conforming to ASTM D2665. Injection molded fittings shall conform to
ASTM D 2265. Fabricated fittings shall conform to ASTM F 1866. All pipe
and fittings to be produced by a single manufacturer and to be installed in
accordance with manufacturer's recommendations and local code
requirements.

Pipe Schedule

1.

Storm Water Piping Below Grade: Shall be service weight cast iron bell-
and-spigot pipe and fittings or schedule 40 PVC plastic pipe and PVC-
DWV fittings.

Storm Water Piping Above Grade: Shall be service weight cast iron bell-
and-spigot pipe and fittings, cast iron no-hub piping and fittings, schedule
40 galvanized steel pipe with screwed cast iron drainage pattern fittings,
or schedule 40 PVC plastic pipe and PVC fittings. PVC plastic piping
shall not be used in plenum spaces.

Storm water piping below grade from 5 feet outside of the building to the
storm water structure may be reinforced concrete bell-and-spigot pipe
with precast matching fittings.

2.02 ROOF DRAINS AND CLEANOUTS

Roof drains and cleanouts shall be as listed under section 15420.

PART 3 - EXECUTION

3.01 PIPE AND FITTINGS

A.

All piping shall be run at a minimum grade of 1/4" per foot unless otherwise

noted on the drawings. The contractor shall field check all proposed storm water
piping to verify that the piping system can be installed at the required grade
before any piping is installed.

When the Building Sewer piping is installed using non-metallic piping, an
insulated tracer wire, 18 AWG minimum in size and suitable for direct burial shall
be installed in the same trench as the sewer within 12 inches of the pipe, this
tracer wire shall terminate at the cleanout access cover.
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15406

3.02

3.03

Buried PVC schedule 40 pipe shall be installed in accordance with ASTM D
2321. Solvent cement joints shall be made in a two-step process with primer
manufactured for thermoplastic piping systems and solvent cement conforming
to ASTM F 656 and ASTM D 2564.

Solvent cement PVC joints shall be protected from chemical agents, fire stopping
materials, thread sealant, plasticized-vinyl products or other aggressive chemical
agents not compatible with PVC compounds. The system shall be hydrostatically
tested after installation.

All openings in the piping system during construction shall be securely capped to
prevent foreign matter from entering the piping system.

Piping to cleanouts shall be as shown on the drawings and as required by the
local plumbing code.

The piping to the roof drains shall have a minimum of 5 feet offset between the
vertical rain leader and the riser to the drain for expansion unless otherwise
noted.

The minimum depth of the building storm sewer shall be no less than two feet
below finished grade.

PIPE INSULATION

The horizontal section of the rain leaders, riser to and including the interior part of the
roof drain, shall be insulated to prevent condensation. Pipe insulation shall be as listed
under section 15250.

ROOF DRAINS

The roof drains and accessories shall be installed to meet the requirements of the
roofing system. The roof drains shall be flashed with a 4-foot square sheet of 4-Ib. lead.
On roofing systems where the roofing manufacturing requires a special flashing, the
contractor shall install the flashing as required.

END OF SECTION
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SECTION 15420

PLUMBING EQUIPMENT

PART 1 - GENERAL

1.01

1.02

1.03

GENERAL

The Bidding and Contract requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

The work covered under this section shall include furnishing and installing the plumbing
equipment and making the final connections of equipment furnished by others.

SUBMITTALS

Provide shop drawings on all equipment as described in Section 15010 - 1.04. Shop
drawings shall include uses of all items.

PART 2 - PRODUCTS

2.01

The following equipment shall be as manufactured by J. R. SMITH. Equipment fully
equal to the item specified manufactured by CONBRACO INDUSTRIES, INC., APOLLO
VALVE, JOSAM MANUFACTURING, WADE, WATTS, MIFAB or ZURN shall be
acceptable.

A. Cleanouts (CO) - J.R. SMITH 4031L inside, provide carpet marker(-Y) when
necessary, 4293L outside, stack cleanout 4510 tapped bronze plug to accept
screw for 4710 round stainless steel access cover and 4111L-U for cleanouts
located in sidewalks with 4915-CO frame and access cover. Cleanouts at the
Building Drain/Building Sewer junction shall have a 18"x18"x6” concrete pad with
4915-CO frame and access cover.

B. Roof Drains (RD) - J.R. SMITH 1010 Y-C-R-AD-U, non-adjustable, aluminum
dome, vandal proof, with deck clamp and drain receiver.

C. Wall Hydrants (WH) - Shall be J.R. SMITH 5519-WC Series automatic draining,
non-freeze wall hydrant with vacuum breaker and wall box with chrome finish;
provide wall clamp.

D. Mixing Type Wall Hydrants (WH-1) - Shall be J.R. SMITH 5560QTseries,
automatic draining, non-freeze, hot and cold water mixing type wall hydrant with
vacuum breaker; provide wall clamp; provide shutoff valve and check valve in
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Q.

both of the supplies to the hydrant.

Floor Drains (FD) toilet rooms & kitchen - J.R. SMITH 2005-A5NB-U-B vandal
proof, sediment bucket, round bronze top and adjustable strainer. Provide
SureSeal model SS3009V inline floor drain trap seal barrier.

Floor Drains (FD-1) mechanical rooms and sprinkler rooms - J.R. SMITH 2220L
—PB-P050 with sediment bucket and round bronze top. Provide SureSeal model
SS3009V inline floor drain trap seal barrier.

Floor sink (FS) - J.R. SMITH 3200-12.
Shock Absorbers - J.R. SMITH 5000 SERIES.

Traps for art room sinks in middle and high schools - J.R. SMITH 8730; provide
slip fittings.

Grease Interceptors - * J.R. SMITH 8200 with extended top for in-floor
installations and 8000/81000 for on-floor installations, see drawings for type
used; provide flow control fitting and hub adapters.

Check valve (condensate drains) — WATTS CV series, bronze, straight pattern
swing check.

Open site drain with backwater valve - J.R. SMITH 2005L-F37NB-V with ball float
valve. Provide SureSeal model SS3009V inline floor drain trap seal barrier on all
drains connected to the sanitary sewer.

Hose Bibb (HB)- Woodford model 21 wall faucet with vacuum breaker. Hose bibs
in occupied rooms shall be chrome plated with a loose tee key. Hose bibs in
mechanical rooms and unoccupied spaces shall be brass finish with wheel
handle.

Downspout Boot (DS Boot)-JAY R. SMITH1786 series.

Downspout Scupper Nozzle (DSN)-JAY R. SMITH 1770-BS cast bronze nozzle
and flange with bird screen.

Floor Drains (Existing to Remain) — Raise or lower floor drain to the new floor
elevation. Provide new floor drain strainer and sediment bucket to fit existing
drain. Provide SureSeal model SS3009V inline floor drain trap seal barrier. It is
the intent of this requirement that the existing floor drains is to finish flush with
new floor surfaces.

Area Drain (AD)- JAY R. SMITH 2253C-U-G large capacity drain with vandal
proof grate and galvanized parts. Set drain in 24"x24”x 6” concrete pad.

2.02 BACKFLOW PREVENTERS
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2.03

2.04

2.05

Refrigerators with ice makers or ice machines — CONBRACO INDUSTRIES,
INC., APOLLO VALVE Model DUCLF4N series. Backflow preventers fully equal
to the items specified as manufactured by WATTS shall be acceptable.

Backflow preventers for cold water make-up —CONBRACO INDUSTRIES INC.
APOLLO VALVES 4ALF-200 series, reduced pressure, with captured spring
cartridges and domestic ball valve shutoffs with stainless steel handles and trim,
with air gap and drain line extended to floor drain. Products fully equal to the
item specified as manufactured by WATTS or WILKINS shall be acceptable.

Backflow preventers for irrigation systems — CONBRACO INDUSTRIES INC.
APOLLO VALVES 4ALF-200 series. Product fully equal to the item specified as
manufactured by WATTS or WILKINS shall be acceptable.

TEMPERING VALVES

A

Tempering Valves — LEONARD LF-370 manifold, ASSE 1070 approved, with
unions, balls valves, and thermometers, and TM-356-W/HA for whirlpools.
Tempering valves fully equal to the item specified as manufactured by
CONBRACO INDUSTRIES INC. APOLLO VALVES, POWERS, HONEYWELL,
LAWLER or SYMMONS shall be acceptable.

Tempering valves for locker room showers shall be CONBRACO model MVHL
series, ASSE 1069 compliant with locking enclosure cabinet (no substitutions).

Tempering valves for emergency showers LEONARD TM-800-STSTL-REC
emergency water mixing valve mounted in a recessed stainless steel cabinet.
Valve shall have an internal cold water bypass capable of 20GPM upon failure of
hot water supply. Tempering valves fully equal to the items specified as
manufactured by CONBRACO INDUSTRIES INC. APOLLO VALVES, POWERS,
LAWLER or SYMMONS shall be acceptable.

ELEVATOR SUMP PUMP

STANCOR model SE-50 submersible effluent pump,1/2 HP, 115 volts, 3600 RPM,2”
discharge connection. Pump control panel shall be STANCOR Oil Minder System, 115
volts, with built-in audible and visual alarms when pump does not run due to oil in pti or
high liquid alarm. Provide silencing button for internal audible alarm. Panel shall have
additional contact for remote alarm location. Junction box shall be provided with multi-
pin connector and cord in lengths as required. Provide additional control panel for
remote alarm in Building Engineer’s Office or as shown on drawings.

KITCHEN EQUIPMENT FILTER (ENGINEER TO SELECT)

*(normal use, engineer to edit)*
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2.06

2.07

Kitchen equipment filter- Alkalinity and pH control system filter for combi-steamer shall
be manufactured by EVERPURE, Kleensteam model# EV9797-21 with model#7CB5
replacement cartridge and SS-10 cartridge model#EV9797-02 SR-X scale reducing
feeder and deliming system. Provide with shutoff valve, pressure gauge and
accessories recommended by the manufacturer. Connect system filter to boiler side of
combi steamer.

KITCHEN EQUIPMENT REVERSE OSMOSIS SYSTEM (single combi)
*(to be used in hard water areas, engineer to edit)*

Kitchen equipment - reverse osmosis system- Reverse osmosis/blended water system
for combi-steamer shall be manufactured by EVERPURE,MRS-225CC System model#
EV9970-09 with model #EV9607-41 carbon filter, model# EV9627-03 RO cartridge,
model# EV9627-05 calcium cartridge, Pre-filter kit model# EV9795-81, model# EV9534-
40 pre-filter cartridge and model# DEV3115-69 storage tank. Provide with shutoff
valves, pressure gauges, interconnecting piping and accessories as recommended by
the manufacturer. Connect system to boiler side of combi steamer.

KITCHEN EQUIPMENT REVERSE OSMOSIS SYSTEM (double combi)
(to be used in hard water areas, engineer to edit)

Kitchen equipment -reverse osmosis system- Reverse osmosis/blended water system
for combi-steamer shall be manufactured by EVERPURE,MRS-350CC System model#
EV9970-18 with model #EV9607-41 carbon filter, model# EV9627-07 RO -cartridge,
model#EV9627-05 calcium cartridge, Pre-filter kit model# EV9795-81, model# EV9534-
40 pre-filter cartridge and model# DEV3115-70 storage tank. Provide with shutoff
valves, pressure gauges, interconnecting piping and accessories as recommended by
the manufacturer. Connect system to boiler side of combi steamer.

PART 3 - EXECUTION

3.01

EQUIPMENT INSTALLATION

A. Floor drains shall be installed complete including trap primer if required by local
authorities. Floor drains shall be flashed with a 3-foot diameter sheet of 4 pound
lead when installed above ground. The size of the floor drains shall be as shown
on the drawings.

B. Cleanouts shall be installed in an accessible location. Install carpet markers,
cleanout access covers or access panels where required for accessibility. The
size of the cleanouts shall be as shown on the drawings. Cleanout plugs shall
be installed with a non-hardening type pipe dope on threads to allow for easy
removal of plugs.
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C.

Roof drains shall be installed as listed in section 15406. The size of the roof
drains shall be as shown on the drawings.

Wall hydrants shall be installed with backflow preventer and a stop and waste
valve in an accessible location. The hydrants shall be selected to match the wall
thickness at the location to be installed. Provide Owner with separate 'T' handle
key for each wall hydrant.

Shock absorbers shall be installed as listed in section 15401 and as required by
local authority, in an accessible location.

Interceptors shall be installed complete. The interceptor shall be installed as
recommended by the manufacturer and local codes. Flow control devices shall
be installed in the drain line from the 3-compartment sink.

Air Gaps shall be installed as required by the local codes. Provide air gap fitting
for all dishwashers in Home EC areas unless unit is provided with integral air

gap.

Neutralizing tanks shall be installed complete and as recommended by the
manufacturer and local codes.

Silver Recovery systems shall be owner provided and contractor installed
complete as recommended by the manufacturer and local codes.

Tempering valves shall be installed as recommended by the manufacturer and
shall be mounted no higher than 66 inches above floor. After installation is
complete, the contractor shall have the manufacturers authorized representative
verify that the installation complies with the manufacturer’'s requirements. The
representative shall take apart and clean valve, set-up and adjust the valve for
proper operation at the end of project, but before final inspection. Provide the
owner with a copy of the inspection and set-up report.

Elevator sump pump shall be installed in elevator pit sump as recommended by
the manufacturer and as detailed. The Division 15 contractor shall install all
wiring between the sump pump and the pump control panel. The Division 16
contractor shall install all power wiring.

Elevator sump pump remote alarm shall be installed as recommended by the
manufacturer and by the local authority. The remote alarm panel shall be
furnished under Division 15. The Division 15 contractor shall install the remote
alarm panel, and all wiring between the pump control panel and the remote
alarm panel.

The kitchen equipment reverse osmosis system shall be rack or wall mounted in
an accessible location or as shown on drawings. Interconnecting piping between
the reverse osmosis system, storage tank and combi steamer shall be Type L
copper.
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3.02 BACKFLOW PREVENTERS
Backflow preventers shall be installed as shown on the drawings or as required by the
local codes and shall be mounted no higher than 66 inches above finished floor. Air gap
and drain line shall be piped to the nearest floor drain.

END OF SECTION
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SECTION 15422

DOMESTIC RECIRCULATING PUMP

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, section
15010 - General Provisions, and section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

Provide and install the domestic recirculating pump as shown on the drawings and
specified herein.

QUALITY ASSURANCE

A. Pump shall be rated to a maximum of 145 PSI and 230 degrees Fahrenheit and
bear the approval symbol of the required regulatory body (NSF/ANSI 61).

B. Electrical assemblies (circuitry, wiring terminals and internal connections) of the
circulating pumps shall be certified and registered to bear the emblem of UL,
CSA or ETL as required. Electrical assembly shall meet codes and standards
established by national bodies.

C. All pumps shall be factory tested prior to shipment to the job site.

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

DOMESTIC RECIRCULATING PUMP

The domestic recirculating pump shall be of the centrifugal inline mounted type and of
the size, capacity and voltage shown on the drawings. The pump shall be manufactured
by BELL & GOSSETT. Pumps fully equal to the specified pump and manufactured by
WILO or GRUNDFOS are acceptable.

A. Circulating pumps shall be constructed with lead free, stainless steel, NSF-61
Annex G certified materials.

B. Pump flanges shall be combination 1.25" - 2 bolt commercial oval type (rotated
90 degrees).
C. Shafts shall be constructed of high quality stainless steel.
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2.02

Motor bearings shall be metal-impregnated carbon.

Impellers with three-dimensional curved blades are constructed of Polyphenylene
Sulfide (PPS) plastic, 40% glass filled.

The circulating pumps shall have a high quality composite terminal box with NPT
electrical connections and a secure, gasketed cover, Class 2 protection level.
The face of the terminal box shall have an adjustment button and the display
shall indicate; Operation status, Control mode, differential pressure or
speed/setpoint, and fault and warning signals.

Wet rotor, glandless inline circulating pumps shall include electronic variable
speed control to operate at constant/variable differential pressure control without
external sensors. Automatic night setback control shall be available as standard
using “self taught, FUZZI” technology.

Pumps shall include integrated synchronous motors using ECM technology with
permanent rotors, special sensorless electronics and single phase electronic
converters.

Integrated overload motor protection shall protect the pump against over/under
voltage, over temperature of motor and/or electronics, locked rotor and dry run
(no load condition).

Fault contact “FC” terminals shall be included in the terminal box and shall be
potentially free, normally closed contacts that open on the event of a failure.

SPECIALTIES

Specialties shall be provided for all pumps, which shall include, but not be limited to,
isolation valves, unions, thermometers, and check valves.

PART 3 - EXECUTION

3.01

INSTALLATION

A. The pump shall be installed and serviced in accordance with the manufacturer's
recommendations and as shown on the drawings.

B. The pump shall be installed with the motor shaft in a horizontal plane with no
exceptions. The electrical terminal box shall be installed either horizontally with
the IR window to the left of the “red Button” (wiring connections to the right of the
terminal box) or vertically with the IR window above the “Red Button” (wiring
connections below the terminal Box).

C. Coupling guards shall be installed per ANSI and OSHA standards.

END OF SECTION
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SECTION 15423

DOMESTIC RECIRCULATING PUMP

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, section
15010 - General Provisions, and section 15050 - Basic Materials and Methods shall apply
to this section.

SCOPE

Provide and install the domestic recirculating pump as shown on the drawings and
specified herein.

QUALITY ASSURANCE

A. Pump must be selected from published test curves showing actual brake
horsepower. The selection point shall be confined to the left of center of the
efficiency curve for the impeller being furnished.

B. All pump motors shall meet NEMA Standards and shall be U/L listed.

C. All pumps shall be factory tested prior to shipment to the job site.

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

DOMESTIC RECIRCULATING PUMP

The domestic recirculating pump shall be of the centrifugal inline mounted type and of the
size, capacity and voltage shown on the drawings. The pump shall be manufactured by
BELL & GOSSETT. Pumps fully equal to the specified pump and manufactured by
ARMSTRONG, WEINMANN, or PATTERSON are acceptable.

A. Pump - Shall be quiet operating, horizontal, oil lubricated, inline, single stage,
vertical split case design, and shall be all-bronze construction for domestic water
applications. The pump internals shall be capable of being serviced without
disturbing piping connections. The pump shall have a dynamically balanced
impeller keyed and locknutted to a ground and polished steel shaft with hardened
integral thrust collar. Shaft shall be supported by oil lubricated bronze sleeve
bearings. Water tight mechanical seal faces shall be carbon on cast iron or
ceramic.
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B.

C.

Coupling - Shall be self aligning, flexible type connecting the pump and motor.

Motor - Shall be open drip proof, journal bearing, resilient mounted, 1750 rpm,
and shall be especially selected for quiet operation. The electrical
characteristics of the motor shall be as shown on the drawings. The horsepower
of the motor shall be of such a size as to insure non-overloading of the motor
throughout the capacity range of the pump. The motor shall have sealed
bearings.

Testing - The pump shall be factory tested, thoroughly cleaned, and painted with
one (1) coat of machinery enamel prior to shipment. A set of installation
instructions shall be included with the pump at the time of shipment.

Starter - Provide a manual starter for single phase units and magnetic across-the-
line starter for three phase units. The starter shall have HAND-OFF-
AUTOMATIC switch and red running light. See Section 15050 paragraph 2.07.

2.02 SPECIALTIES

Specialties shall be provided for all pumps, which shall include, but not be limited to,
isolation valves, unions, thermometers, and check valves.

PART 3 - EXECUTION

3.01

INSTALLATION

A

The pump shall be installed and serviced in accordance with the manufacturer's
recommendations and as shown on the drawings.

Coupling guards shall be installed per ANSI and OSHA standards.

END OF SECTION
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SECTION 15424

DOMESTIC ELECTRIC WATER HEATERS

PART 1 - GENERAL

1.01  GENERAL
The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

1.02 SCOPE

The work covered under this section shall include providing and installing complete
electric water heaters.

1.03 QUALITY ASSURANCE

A. The water heater shall meet the requirements of the current ASHRAE Standard
90.1, for energy conservation.

B. The electric water heater shall be factory wired in accordance with the National
Electrical Code, and the heater shall bear the UL label.

C. The water heater shall be tested at a pressure of 300 psi and shall have a water
working pressure of 150 psi.

D. The water heater shall be installed as recommended by the manufacturer and
local codes.
E. The water heater installation shall include the start-up and check out procedures

as recommended by the manufacturer. Provide the owner with a copy of the
start-up record.

1.04 SUBMITTALS
Provide shop drawings on this equipment, including an installation diagram, as
described in Section 15010, 1.04.

PART 2 - PRODUCTS

2.01 ELECTRIC WATER HEATERS

A. The size, type and capacity of the water heaters are shown on the drawings
along with the specified manufacturer. Water heaters fully equal to the water
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heater specified on the drawings and manufactured by RUUD (UNIVERSAL), A.
O. SMITH, STATE, HUBBELL, BOCK or LOCHINVAR are acceptable.

Tank - The steel tank shall be glass lined with magnesium anode to resist
corrosion, unless otherwise noted on the drawings. The tank shall be insulated
to meet the current ASHRAE 90.1 requirements and shall be covered with baked
enamel paint.

Heating Element - The heating element shall be the low watt density and screw-
in design. The voltage shall be as shown on the drawings and shall be stamped
on the water heater.

Controls
1. The water heater shall have an adjustable thermostat for operating
control. The adjustable thermostat shall maintain the correct water

temperature as stated on the drawings or required by Code.

2. The water heater shall have a high limit or over temperature control to cut
off the power in excess temperature situations.

2.02 PRESSURE AND TEMPERATURE RELIEF VALVE

The combination pressure and temperature relief valve for water heater(s) shall be rated
equal to or greater than the maximum hourly heat input rate of the water heater. Each
relief valve shall be ASME listed, rated and stamped. Pressure relief setting shall be
150 psi or less and temperature relief of 210 degrees F, all bronze body with stainless
steel spring, test level and mounted to monitor the temperature within 6" of the tank.

2.03 EXPANSION TANK

Shall be ASME labeled and size listed on the drawings. Provide the tank with the
required tappings and a prime coat of paint. The expansion tank shall be BELL &
GOSSETT, TACO, JOHN WOOD, WESSELS or ARMSTRONG.

PART 3 - EXECUTION

3.01  INSTALLATION

A

The water heater shall be installed as shown on the drawings in an accessible
location. Gate valves shall be installed on both the cold water supply pipe and
the hot water pipe. A vacuum relief shall be installed on the cold water pipe
between the gate valve and tank, and shall be located above the top of the tank.
A thermometer shall be installed in the hot water pipe above the top of the
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15424

heater. All valves shall be mounted so as to be accessible while standing on the
floor.

Where water heaters are mounted above the floor, provide and install a shelf to
carry the water heater. The shelf shall have the capability of carrying the water
heater filled with water.

A drip pan, where shown on the drawings or required by Code, shall be provided
and installed. The drip pan shall be of a size to accommodate the water heater.
The drip pan shall be fabricated with a minimum of 22 gauge galvanized steel.
The drip pan shall be piped full size to a receptor.

The relief valve shall be piped full size to a receptor.

The thermostats in the water heater shall be adjusted to produce the water
temperature called for on the drawings.

The water heater instruction booklet shall be secured to the water heater.
Provide a spare fuse for the water heater.

Provide ASME rated expansion tank. Install as recommended by manufacturer.

END OF SECTION
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SECTION 15425

DOMESTIC GAS WATER HEATERS

PART 1 - GENERAL

1.01

1.02

1.03

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

The work covered under this section shall include providing and installing complete the
forced draft gas water heater as shown on the drawings.

QUALITY ASSURANCE

A. The gas water heater shall conform with NFPA 54 - Natural Fuel Gas Code
Requirements.

B. The gas water heater shall conform with the current International Fuel Gas
Code.

C. The water heater shall meet the requirements of the current ASHRAE Standard
90.1, for energy conservation.

D. The gas water heater shall bear the AGA label.

E. The water heater shall be tested at a pressure of 300 psi and shall have a water
working pressure of 150 psi.

F. Water heaters with an AGA rating of 200,000 BTU/hr input or greater shall be
ASME constructed and bear the UL label.

G. Water heaters with an AGA rating of 300,000 BTU/HR input or greater shall have
the manufacturers IRI rated gas train assembly installed.

H. The water heater shall be installed as recommended by the manufacturer and

local codes.
The water heater installation shall include the start-up and check out procedures

as recommended by the manufacturer. Provide the owner with a copy of the
start-up record.
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1.04

SUBMITTALS

Provide shop drawings on this equipment, including an installation diagram, as
described in section 15010, 1.04.

PART 2 - PRODUCTS

2.01

2.02

2.03

GAS WATER HEATER

A. The rating, type and capacity of the water heater are shown on the drawings
along with the specified manufacturer. Water heaters fully equal to the water
heater specified on the drawings and manufactured by RHEEM/RUUD, A. O.
SMITH, RAYPACK, STATE, BOCK or LOCHINVAR are acceptable.

B. Tank - the steel tank shall be glass lined with magnesium anode to resist
corrosion unless otherwise noted on the drawings. The tank shall be insulated to
meet the current ASHRAE Standard 90.1 requirements and shall be covered
with a baked enamel jacket.

C. The contractor shall totally regulate the gas supply to main and pilot burners.
The heater shall also be equipped with an automatic gas shut off device to shut
off entire gas supply in the event of excessive temperature in tank and pilot
safety shut off. The gas controls shall have an adjustable temperature setting to
deliver hot water at the temperature called for on the drawings.

PRESSURE AND TEMPERATURE RELIEF VALVE

The combination pressure and temperature relief valve for the water heater(s) shall be
rated equal to or greater than the maximum hourly heat input rate of the water heater.
Each relief valve shall be ASME listed, rated and stamped. Pressure relief setting shall
be 150 psi or less and temperature relief of 210 degrees F, all bronze body with
stainless steel spring, test level and mounted to monitor the temperature within 6" of the
tank. A thermometer shall be installed in the hot water pipe above the top of the tank.

EXPANSION TANK
Shall be ASME labeled and size listed on the drawings. Provide the tank with the

required tappings and a prime coat of paint. The expansion tank shall be BELL &
GOSSETT, TACO, JOHN WOOD, WESSELS or ARMSTRONG.

PART 3 EXECUTION
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3.01

INSTALLATION

A

Gas Water Heater - The water heater shall be installed as shown on the
drawings in an accessible location. Gate valves shall be installed on both the
cold water supply pipe and the hot water pipe. A vacuum relief shall be installed
on the cold water pipe between the gate valve and tank, and shall be located
above the top of the tank. A thermometer shall be installed in the hot water pipe
above the top of the tank. All valves shall be mounted so as to be accessible
while standing on the floor.

Piping - The relief valve shall be piped full size to a receptor or to the floor.

Thermostats - The thermostats in the water heater shall be adjusted to produce
the water temperature called for on the drawings.

Instructions - The water heater instruction booklet shall be secured to the water
heater.

Provide a spare fuse for the water heater.

Provide ASME rated expansion tank. Install as recommended by manufacturer.

END OF SECTION
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SECTION 15426

CONDENSING DOMESTIC GAS WATER HEATER

PART 1 - GENERAL

1.01

1.02

1.03

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

The work covered under this section shall include providing and installing complete the
forced draft gas water heater as shown on the drawings.

QUALITY ASSURANCE

A. The gas water heater shall conform with NFPA 54 - Natural Fuel Gas Code
Requirements.

B. The gas water heater shall conform with the current International Fuel Gas Code.

C. The water heater shall meet the requirements of the current ASHRAE Standard
90.1, for energy conservation.

D. The gas water heater shall bear the AGA or CSA label.

E. The water heater shall be tested at a pressure of 225 psi and shall have a water
working pressure of 150 psi.

F. Water heaters shall be ASME constructed and bear the UL label. ASME
fabrication documents shall accompany the submittal data.

G. Water heaters with an AGA rating of 300,000 BTU/HR input or greater shall have
the manufacturer's GE-GAP (IRI) /CSD-1 rated gas train assembly installed.

H. The water heater shall be installed as recommended by the manufacturer and
local codes.

l. The water heater installation shall include factory start-up. Start up on the unit
shall be performed by factory trained and authorized personnel. Provide the Owner
with a copy of the start-up record.

J. First year service policy, including parts and labor, shall be provided at no

additional cost to the owner.
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1.04 SUBMITTALS

Provide shop drawings on this equipment, including an installation diagram, as
described in Section 15010, 1.04.

PART 2 - PRODUCTS

2.01

GAS WATER HEATER

A

The rating, type and capacity of the water heater are shown on the drawings
along with the specified manufacturer. Water heaters fully equal to the water
heater specified on the drawings and manufactured by PVI, BOCK, LOCHINVAR
or A. O. SMITH, are acceptable.

Tank - The steel tank shall be glass lined or an unlined pressure vessel
constructed from phase-balanced austenitic and ferritic duplex stainless steel.
The tank shall be insulated to meet the current ASHRAE Standard 90.1
requirements.

Water heaters with full rated input below 600,000 BTU will operate at a minimum
96% thermal efficiency at full firing rate when tested to the ANSI Z21.10.3
thermal efficiency test protocol (DOE 10 CFR 431). Water heaters with full rated
input above 600,000 BTU will operate at a minimum 94% thermal efficiency at
full firing rate when tested to the ANSI Z21.10.3 thermal efficiency test protocol
(DOE 10 CFR 431). The water heater shall be ETL listed as a complete unit. The
heater shall satisfy current Federal Energy Policy Act standards for both thermal
efficiency and stand-by heat losses as established for gas fired water heaters.

Combustion will be provided by a premix, fan-assisted surface burner with a gas
train meeting UL, ANSI and FM standards for the input specified. Burner will be
stainless steel.

Water heater will be a category IV, condensing appliance and vent through PVC
or CPVC. Water heater will satisfy requirements for sealed combustion. Vents
for inlet and exhaust can terminate in different pressure zones.

The Contractor shall totally regulate the gas supply to main and pilot burners.
The heater shall also be equipped with an automatic gas shut off device to shut
off the entire gas supply in the event of excessive temperature in tank and pilot
safety shut off. The gas controls shall have an adjustable temperature setting to
deliver hot water at the temperature called for on the drawings.

The water heater shall be a vertical fire tube, design that is constructed and
stamped in accordance with Section IV, Part HLW of the ASME code. Water
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2.02

2.03

heater will be National Board Registered for a working pressure of 150 psi and
will be pressure tested at 1-1/2 times working pressure. Materials shall meet
ASME Section Il material requirements and be accepted by NSF 61 for municipal
potable water systems. All tank connections/fittings shall be nonferrous or
stainless steel. The water heater shall employ an electronic operating control
with digital temperature readout. Operator shall be capable of connecting to a
building automation system through serial connection using Modbus RTU
protocol. At a minimum, the water heater shall be equipped with the following:

Electronic flame monitoring.

Electronic low water cutoff.

An immersion operating control.

An immersion UL listed temperature limiting device.
Condensate neutralization system (Part#121778)
Concentric Vent Kit (Part#12574).

SahwN -~

PRESSURE AND TEMPERATURE RELIEF VALVE

The combination pressure and temperature relief valve for the water heater(s) shall be
rated equal to or greater than the maximum hourly heat input rate of the water heater.
Each relief valve shall be ASME listed, rated and stamped. Pressure relief setting shall
be 150 psi or less and temperature relief of 210 degrees F, all bronze body with
stainless steel spring, test level and mounted to monitor the temperature within 6" of the
tank. A thermometer shall be installed in the hot water pipe above the top of the tank.

EXPANSION TANK

Shall be ASME labeled and the size listed on the drawings. Provide the tank with the *
required tappings and a prime coat of paint. The expansion tank shall be BELL &
GOSSETT, TACO, JOHN WOOD, WESSELS, or ARMSTRONG.

PART 3 - EXECUTION

3.01

INSTALLATION

A. Gas Water Heater - The water heater shall be installed as shown on the drawings
in an accessible location. Gate valves shall be installed on both the cold water
supply pipe and the hot water pipe. A vacuum relief shall be installed on the cold
water pipe between the gate valve and tank, and shall be located above the top of
the tank. A thermometer shall be installed in the hot water pipe above the top of
the tank. All valves shall be mounted so as to be accessible while standing on the
floor. Start up on the water heater shall be performed by factory trained and
authorized personnel. A copy of the start up report shall be provided to the
contractor and Owner.
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B. Piping - The relief valve shall be piped full size to a receptor or to the floor.

C. Thermostats - The thermostats in the water heater shall be adjusted to produce
the water temperature called for on the drawings.

D. Instructions - The water heater instruction booklet shall be secured to the water
heater.

E. Start up on the unit will be performed by factory trained and authorized
personnel. A copy of the start up report will be provided to the contractor and
Owner.

F. Provide a spare fuse for the water heater.

G. Provide an ASME rated expansion tank. Install as recommended by
manufacturer.

END OF SECTION
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SECTION 15432

DOMESTIC WATER PRESSURE BOOSTER SYSTEM
(Engineer to edit to make job specific)

PART | - GENERAL

1.01

1.02

1.03

1.04

GENERAL

A. The Bidding and Contract Requirements, Division 1 - General Requirements,
section 15010 - General Provisions, and section 15050 - Basic Materials and
Methods shall apply to this section.

SCOPE

A. The work covered under this section shall include providing, installing and testing
a complete domestic water pressure booster system.

QUALITY ASSURANCE
A. The domestic water pressure booster system shall be installed to meet the
requirements of the local plumbing code, the National Electrical Code and the
Virginia Statewide Health Department. The pumps and controls shall be U/L
listed.
SHOP DRAWINGS
A. Provide shop drawings on this equipment as described in Section 15010 - 1.04.
B. The submittal data for the pumping system shall include:
1. Pump curves.
Individual data sheets with complete system information including

pressure, pipe sizing, component selection, with instrumentation and
alarm data, etc.

3. System drawings showing component layout, piping configuration, overall
dimension, field clearances, and piping requirements.

4, Complete description of control panel with sequencing data and wiring
diagram.

5. Certificate of insurance showing minimum $1,000,000 liability protection.

6. Copy of Independent System Third Party Certification.

7. Copy of the manufacturer's UL 508 Industrial Control Panel Certificate.

PART 2 - PRODUCTS

2.01

DESIGN

A. The contractor shall install a full size pump bypass where the pumps will not run
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2.02

2.03

2.04

if the street pressure is adequate to supply the system. A hydropneumatic
storage tank shall be adjacent to the steel base for the pumps. A pressure
transducer shall be provided in the suction header to operate the lead pump if
the pressure falls below its setting. System shall include a low suction pressure
transducer to shut down the pump system and activate a visual and audible
alarm if incoming pressure is lost. Separate pressure gauges shall be provided
to indicate system pressure, suction pressure, and individual pump discharge
pressures. The pump system shall be factory prefabricated as a complete
system package on a structural steel mounting frame, piped, tubed, mounted
and wired. Unit shall be factory primed and painted with machine grade finish
coat. All welding shall be performed by ASME section 9 certified welders. System
shall be vertical construction. Suction and discharge headers shall be stainless
steel. System manufacturer shall isolate all ferrous from non-ferrous materials.
All wetted surfaces shall be certified lead free in accordance with NSF/ANSI 61
section 8. The domestic water pressure booster system shall be manufactured
by SYNCROFLO Duplex “IRONHEART”. Booster systems fully equal to the
prototype system and manufactured by TIGERFLOW or HYDRONIC MODULES
CORPORATION shall be acceptable.

PUMPS

A. Pumps shall be SYNCROFLO, cast iron body, stainless steel fitted construction,
mechanical seal end suction centrifugal type each dose-coupled to a 3600 RPM,
480 volt, 3 phase, 60 hertz, high efficiency motor. Each pump shall be equipped
with an individual combination type non-electric temperature probe and purge
assembly. Pumps fully equal to the prototype manufacturer and manufactured by
AURORA or HYDRONIC MODULES CORPORATION shall be acceptable.

B. Booster System - The system shall be rated for a system flow of 175 GPM at a
system pressure of 75 PSIG, including a suction pressure of 22 PSIG.
1. Pump No. 1 shall deliver 88 GPM at 122' TDH, 7.5 HP.
2. Pump No. 2 shall deliver 88 GPM at 122' TDH, 7.5 HP.

MOTOR

A. Motor shall be drip-proof and meet NEMA standards and shall operate within the
service factor at any point on the pump capacity head curve.

HYDRO-PNEUMATIC TANK

A. System shall include a 180 gallon, 200 psi factory pre-charged hydro-pneumatic

tank with FDA approved replaceable flexible membrane separating air and water.
Vessel shall be ASME code and National Board stamped. Tank shall be provided
complete with bottom connection, air fill valve, and 2-1/2” diameter stainless
steel, liquid filled gauge. The hydropneumatic tank shall be mounted adjacent to
tank skid.
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2.05

2.06

2.07

PRESSURE REGULATING VALVES

A. Constant system pressure shall be maintained by a pilot-operated diaphragm-
type pressure regulating and check valve. The main valve body shall be cast iron
with fully fused epoxy coating. Valve seat, pilot regulator seat, and cover bolting
shall be stainless steel.

B. Provide one regulator on each pump discharge line. Regulators shall be selected
for not more than 5 psig pressure drop at the full pump capacity.

ISOLATION VALVES

A. Provide isolation valves on the suction and discharge of each pump. Valves shall
be full port ball valves or lug style butterfly valves. Gate valves are not
acceptable.

PUMP SEQUENCING

Operator Interface (Data Access Console)

A. The data access console shall be flush mounted in the door of the control panel.
The console shall include an alphanumeric keypad with audible feedback. The
following data shall be accessible through the operator interface:

1.

One-touch access to display system status including flow rate (GPM),
current pressure, any existing system alarm (or "NO ALARMS"), the
current speed of the pumps (%), and the date and time.

2. One touch access to Usage History, which may be reset. Usage History
shall record the maximum instantaneous flow, along with the date and
time.

3. A Setup Menu system for adjusting setpoints. Display and adjust flow and
pressure set points and time delays. Set pump alternation to manual or
automatic. Set the hour of the day for automatic alternation. Restore all
factory defaults. Protect adjustable settings with a password.

4. One-touch access to an Alarm History of the past 10 alarms. Each log
shall include individual pump run status, flow, and alarm type.

5. One-touch access to an Alarm List of all possible alarms and their current
status.

B. Automatic sequencing shall include the following features:

1.

Sequence shifting that adjusts the pump sequence when any pump is
disabled.
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2.08

2.09

2.10

2.11

Successive and 24 hour alternation of equal capacity pumps.
Pump overlap during 24-hour alternation.

Lag pump exerciser function.

Special sequencing to reduce surges during power restoration.
Sequential sequencing of lag pumps.

Minimum run and stop delay timer for each pump.

Field adjustable time delay for lag pump pressure start signals.

N>R WD

POWER AND CONTROL PANEL

A

Furnish a power and control panel complete with individual pump through-the-
door disconnect motor starter protectors with class 10 overload protection, and
120 volts fused control circuit transformer. All of the above shall be factory
internally pre-wired and tested in accordance with provisions of the National
Electrical Code. All control wires shall be individually numbered and each
component shall be labeled accordingly. All internal wiring shall be copper
stranded, AWG with a minimum insulation of 90 degrees Celsius. The complete
assembly shall have the UL listing mark for industrial control panels.

PROGRAMMABLE CONTROLLER

A

Provide a programmable logic controller to control all pump starts and stops and
indicate alarm conditions. The controller shall have the following features: A non
volatile memory with no battery backup which prevents program loss due to
power failure; a program cartridge which allows program changes to be made by
the factory and transmitted to the field for simple loading into the controller by the
operator; input and output "on" status lights must be supplied for ease of
monitoring; and controller must be designed for use in locations where
electromagnetic noise, high temperature, humidity, and mechanical shock will
exist.

INSTRUMENTATION

A

Each system shall have panel-mounted pressure gauges (2-1/2”) for indicating
suction and system discharge pressure, pump run indicating lights, multiple
position selector switches, and control power light.

EMERGENCY CONTROLS AND ALARMS

A

Furnish individual temperature probes and purge valves, low suction and low
system pressure alarms, indication of first activated alarm, pulsing alarm horn
with silence function, and individual alarm auxiliary contacts, time delays, and
indicating lights.
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PART 3 - EXECUTION
3.01 INSTALLATION

A. The system shall be factory prefabricated. Furnish flanged-end stainless steel
suction and discharge headers complete with anti-vibration pads. The only field
connections required will be to system headers, tank, over temperature drain
tube, and one incoming power connection at the control panel. System shall
include three fuses, two light bulbs, and one can of touch up paint.

3.02 FACTORY TEST AND CERTIFICATION

A. The booster system and its component parts shall undergo a complete
operational flow test from zero to 100% design flow rate under the specified
suction and net system pressure conditions. This flow test shall be performed by
supplying the control panel with the specified incoming voltage. Each pump's
performance shall be tested over its full range or flow. All pressure regulators,
pressure switches, and other devices shall be set and functions verified.
Components shall be tested for hydraulic shock, vibration, or excessive noise.
Any parts found to be defective must be replaced prior to shipment. Full
documentation shall be maintained by the manufacturer showing flow rates,
pressures, and amp draws forfuture service and troubleshooting reference.
Include copies of the test data as recorded by an X-Y Plotter.

3.03 WARRANTY
A. The Pumping system shall be guaranteed in writing by the manufacturer for a
period of one year from the date of shipment against defect in design, material,
or construction.

3.04 STARTUP SERVICE

A. The service of a factory trained representative shall be made available on the job
site to check installation and start up and instruct operating personnel.

END OF SECTION
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SECTION 15436

SMALL RAINWATER HARVESTING SYSTEM (ABOVE GROUND)

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SUMMARY
A. Section includes:
1. Rainwater prefilters.
2. Storage tanks.
3. Associated piping and valves.

B. Related Sections:
1. Division 01: Administrative, procedural, and temporary work
requirements.
2. Section 15406 — Roof Drainage System.
REFERENCES
A. Underwriters Laboratories, Inc. (UL) — Listed Products Directory.

SYSTEM DESCRIPTION

A. Customized rainwater harvesting system consisting of manufactured components
integrated into a single system.

B. Design Requirements:
1. Filter, store, and deliver harvested rainwater.
2. Protect public health and safety.
3. Provide aesthetically pleasing appearance.
SUBMITTALS
A. Provide shop drawings on all equipment as described in section 15010-1.04.

Shop Drawings shall include uses of all items.
B. Submittals for Review:

1. Shop Drawings: Include system layout, components, and accessories.
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2. Product Data: Provide for system components; include dimensions,
capacities, operating characteristics, utility connections, and accessories.

C. Closeout Submittals:
1. Operation and Maintenance Data:
a. Provide instructions on operation, calibration, troubleshooting, and
servicing equipment.
b. Include layout drawings, parts lists, and component

manufacturer's product data.

1.06 QUALITY ASSURANCE

A. System Integrator:
1. Rainwater Management Solutions, Inc., Salem, VA.
2. Other system integrators require prior approval by the Mechanical
Engineer.
B. Manufacturer Qualifications:
1. Minimum 3 years experience in work of this section.
2. Successful completion of minimum of 5 previous projects of similar score

and complexity.

C. Installer Qualifications:

—

Minimum 2 years experience in work of this section.

2. Successful completion of minimum of 3 previous projects of similar scope
and complexity.
3. Maintain factory trained technicians on staff to provide field service and

warranty work.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver system components until time needed for installation, and after
proper protection can be provided.

B. Protect components from damage and corrosion.

C. Leave protective coverings in place until just prior to installation.

PART 2 - PRODUCTS
2.01  MANUFACTURERS

A. Acceptable Manufacturers — Storage Tanks:
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C.

1. B.H. Tank Incorporated, Madera, CA.
2. CorGal Tank, Austin, TX.

Acceptable Manufacturer — Rainwater Filters, Storage Tank Accessories, and
Purification Kits:

1. Jay R. Smith Mfg. Co.
2. Wisy
3. Rainwater Management Solutions

Substitutes: Not permitted.

2.02 COMPONENTS

A

Rainwater Filter:

1. Model: No. RH9520-06 With RH9520WB for securing filter to wall.

2. Description: 12 inch stainless steel lift handle, removable stainless steel
280 micron fine mesh filter, and polypropylene filter housing.

3. Ventilation: To suit project conditions.

Storage Tank:

1. Riveted corrugated galvanized steel.

2. Penetrations molded into tank.

3. Storage capacity: 1650 gallons.

4. Manway (Locking 24" square).

5. Ventilation: To suit project conditions.

Storage Tank Accessories:
1. Smoothing inlets:

a. Jay R. Smith Model: No. RH9530S1-04.

b. Description: Stainless steel smoothing inlet for a 4 inch inlet pipe.
2. Overflow device:
a. Vertical plain end pipe cut at 15% angle to promote skimming.

2.03 ACCESSORIES

A

Vent assembly: rodent-proof cap for tank air and vacuum relief.
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PART 3 - EXECUTION

3.01 INSTALLATION

A

B.

Install system components in accordance with manufacturer's instructions and
approved Shop Drawings.

Arrange equipment so that components requiring removal or maintenance are
readily accessible without disturbing other components. Arrange for clear
passage between components.

Connect to utility supplies and equipment.

Deliver harvested water via hose bib mounted near tank bottom.

END OF SECTION
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(ELEMENTARY SCHOOLS ONLY)
SECTION 15450

PLUMBING FIXTURES AND TRIM

PART | - GENERAL

1.01

1.02

1.03

GENERAL

The Bidding and Contract requirements, Division 1 - General Requirements, Section
15010 - General Provisions and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

The work covered under this section shall include furnishing and installing the plumbing
fixtures and trim and making all final connections of equipment furnished by others.

SUBMITTALS

Provide shop drawings on these fixtures and trim items as described in Section 15010 -
1.04. Shop drawings shall include proposed uses of all fixtures and trim.

PART 2 - PRODUCTS

2.01

WATER CLOSETS

KOHLER COMPANY shall manufacture the following plumbing fixtures. Vitreous china
plumbing fixtures fully equal to the item specified manufactured by AMERICAN
STANDARD, ZURN or SLOAN, shall be acceptable. Flush valves fully equal to the item
specified and manufactured by SLOAN, AMERICAN STANDARD, MOEN or ZURN shall
be acceptable. Toilet seats fully equal to the item specified and manufactured by
BEMIS or CHURCH shall be acceptable.

A. Water Closet (WC) - KOHLER Wellcomme Lite Toilet, elongated K-4350, 14 3/4"
high (white) or AMERICAN STANDARD 2234.001 Madera 15”; K-4670SC solid
plastic, white, open front, self-sustaining check hinge, and elongated or
AMERICAN STANDARD 5901.100SS solid plastic OFLC seat; flush valve -
KOHLER K-10957 1.6 gpf valve with electronic infrared sensor with Tripoint
technology, AMERICAN STANDARD 6065.161 DC sensor operated FV, or
ZURN ZER6000 PL-CPM-WS1 sensor operated battery powered flush valve, or
SLOAN Regal XL 111-1.6 SFSM, 1.6 gpf battery powered flush valve with
electronic infrared sensor, or MOEN 8310 sensor operated flush valve, 1.6 GPF,
battery powered, mechanical manual override button, self-cleaning heavy duty
piston, Bolt caps - 52048.

B. Water Closet (WC-1) - Adult Handicapped - KOHLER Highcliff Lite Toilet, Water
15450-1 11/21



PLUMBING FIXTURES AND TRIM SECTION 15450

Guard elongated K-4368, 17 1/2" high or AMERICAN STANDARD 3043.001 16-
1/2 height WC Madera; K-4670SC solid plastic, white, open front, self-sustaining
check hinge and elongated or AMERICAN STANDARD 5901.100SS solid plastic
OFLC seat; flush valve- KOHLER K-10957 1.6 gpf valve with electronic infrared
sensor with Tripoint technology, AMERICAN STANDARD 6065.161 DC sensor
operated FV, ZURN ZER6000 PL-CPM-WS1 sensor operated battery powered
flush valve, or SLOAN Regal XL 111-1.6 SFSM, 1.6 gpf battery powered flush
valve with electronic infrared sensor, or MOEN 8310 sensor operated flush valve,
1.6 GPF, battery powered, mechanical manual override button, self-cleaning
heavy duty piston, handles/override push button flush valves shall be located on
the wide side of stalls; Bolt caps - 52048.

C. High Efficient Water Closet (HEWC) - KOHLER K-96053-0-Wellcomme Ultra
1.28 flushometer bowl, elongated, white or AMERICAN STANDARD 2234.001
Madera 15" height; K-4670SC solid plastic, white open front toilet seat, self-
sustaining check hinge, and elongated or AMERICAN STANDARD 5901.100SS
solid plastic OFLC seat; KOHLER K-10956 1.28 gpf/4.85Ipf touchless DC toilet
flushometer with tripoint technology, polished chrome, AMERICAN STANDARD
6065.121 DC 1.28GPF FV, or ZURN - ZER6000 PL-CPM-WS1 sensor operated
battery powered flush valve, or SLOAN Regal XL 111-1.6 SFSM, 1.6 gpf battery
powered flush valve with electronic infrared sensor, or MOEN 8311 sensor
operated flush valve, 1.28 GPF, battery powered, mechanical manual override
button, self-cleaning heavy duty piston, 1" screwdriver stop and vandal proof
cap.

D. High Efficient Water Closet (Handicapped) (HEWC-1) - KOHLER K-4405
Highline 1.28 flushometer floor mounted bowl, white or AMERICAN STANDARD
3043.001 16-1/2” height WC Madera, K-4670SC solid plastic, white open front
toilet seat, self-sustaining check hinge, and elongated or AMERICAN
STANDARD 5901.100SS solid plastic OFLC seat; KOHLER K-10956-CP
1.28gpf/4.85Ipf touchless DC toilet flushometer with tripoint technology,
AMERICAN STANDARD 6065.161 DC 1.28GPF FV, or ZURN - ZER6000 PL-
CPM-WS1 sensor operated battery powered flush valve, or SLOAN Regal XL
111-1.6 SFSM, 1.6 gpf battery powered flush valve with electronic infrared
sensor,or MOEN 8311 sensor operated flush valve, 1.28 GPF, battery powered,
mechanical manual override button, self-cleaning heavy duty piston, 1"
screwdriver stop and vandal proof cap.

2.02 High Efficient Urinal (HEUR-1)

KOHLER COMPANY shall manufacture the following plumbing fixtures. Vitreous china
plumbing fixtures fully equal to the item specified, manufactured by AMERICAN
STANDARD, ZURN or SLOAN shall be acceptable. Flush valves fully equal to the item
specified and manufactured by SLOAN, AMERICAN STANDARD, MOEN or ZURN shall
be acceptable

A. Kohler K-4991-ET Bardon1/8 gpf high efficiency urinal or AMERICAN
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2.03

STANDARD 6590.001 0.125gpf urinal. K-10949 1/8 gpf touchless DC urinal
flushometer with tripoint technology, polished chrome, screwdriver stop with
vandal proof cap or AMERICAN STANDARD 6063.013 0.128gpf DC FV; Carrier-
Josam 17550-UR, Watts CA-321, or Jay R. Smith 0637.

LAVATORIES

KOHLER COMPANY shall manufacture the following plumbing fixtures. Vitreous china
plumbing fixtures fully equal to the item specified, manufactured by AMERICAN
STANDARD, ZURN or SLOAN shall be acceptable. Faucets fully equal to the item
specified and manufactured by T&S Brass, ZURN, SLOAN, MOEN and CHICAGO shall
be acceptable. Trim items manufactured by KOHLER, AMERICAN STANDARD,
NIBCO, ELKAY, McGUIRE BRASSCRAFT, T&S BRASS, MOEN or CHICAGO shall be
acceptable. All trim items shall have heavy duty or extra duty components. All faucets
shall be Certified Lead Free to NSF 372.

A.

Lavatory (L) - KOHLER K-1721, white, vitreous china, 20" X 18" Chesapeake
with single hole faucet drilling or AMERICAN STANDARD 0356.421 single hole
Lucerne, supply faucet- T&S Brass EC-3142-ST-VF05 battery powered sensor
faucet w/ 5EF-0006 temp. mixing T or K-13461 CP KOHLER Sculpted Touchless
lavatory faucet, or ZURN Z-6918-F-MT battery powered sensor faucet, or
SLOAN 3335061, “EAF-350", optima sensor activated lavatory faucet with 0.5
gpm aerator spray head, with (Bak-Chek) tee fitting; or CHICAGO FAUCET
116.606.AB.1 with 0.5 GPM VP aerator, 6V lithium battery and remotely
adjustable sensor range/meter time with 242.165.00.1 mixing tee with integral
check and filter, flexible stainless steel connections; or Moen 8553, Single mount
battery powered above deck electronic sensor faucet, 0.5 GPM recessed
aerator, 104424 mixing tee, slow closing solenoid; K-7715 drain with perforated
strainer, 1 1/4" tailpiece; P-Trap - K-8995 1 1/4" X 1 1/2" chromium plated cast
brass with cleanout plug; Nipple - K-9016 1 1/2" x 6" chromium plated cast brass
with escutcheon; Supplies - K-7601 with loose key stops, chromium plated with
escutcheons; Carrier - JOSAM 17100-67, Watts TCA-411, or Jay R. Smith 0710-
D.

Lavatory (L-1) Adult Handicapped - KOHLER K-1721, white, vitreous china, 20"
X 18" Chesapeake with single hole faucet drilling or AMERICAN STANDARD
0356.421 single hole Lucerne. Supply faucet -T&S Brass EC-3142- VF05
battery powered sensor faucet or K-13460 CP KOHLER Sculpted Touchless
lavatory faucet, or ZURN Z-6919-ADM-F battery powered sensor faucet, or
SLOAN 3335061, “EAF-350-ISM”, Optima sensor activated lavatory faucet with
0.5 gpm aerator spray head; or CHICAGO FAUCET 116.222.AB.1 with 0.5 GPM
VP aerator, user adjustable side mixing, 6V lithium battery and remotely
adjustable sensor range/meter time; flexible stainless steel connections; or Moen
8554, Single mount battery powered above deck electronic sensor faucet with
above deck mixing, 0.5 GPM recessed aerator, slow closing solenoid; K-7715 1
1/4” drain with strainer or K-13385 offset drain and K-7622 offset tailpiece for
fixtures without the built-in offset; P-Trap - K-8995 1 1/4" X 1 1/2" chromium
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plated cast brass with cleanout plug; Nipple - K-9016 1 1/2" X 6" chromium
plated cast brass with escutcheon; Supplies - K-7601 with loose key stops,
chromium plated with escutcheons, Carrier - JOSAM 17100-67, Watts TCA-411,
or Jay R. Smith 0710-D. Provide TRUEBRO Model 102 white trap and supply
covers. Covers as manufactured by PLUMBEREX (Pro Series) shall be
acceptable.

C. Lavatory (L-2) Child Handicapped - KOHLER K-1721, white, vitreous china, 20"
X 18" Chesapeake with single hole faucet drilling or AMERICAN STANDARD
0356.421 single hole Lucerne. Supply faucet- T&S Brass EC-3142-ST-VF05
battery powered sensor faucet w/ 5EF-0006 temp. mixing T or - K13461 CP
KOHLER Sculpted Touchless lavatory faucet, or ZURN Z-6918-F-MT battery
powered sensor faucet, or SLOAN 3335061, “EAF-350", Optima sensor
activated lavatory faucet with 0.5 gpm aerator spray head with (Bak-Chek) tee
fitting; or CHICAGO FAUCET 116.606.AB.1 with 0.5 GPM VP aerator, 6V
lithium battery and remotely adjustable sensor range/meter time with
242.165.00.1 mixing tee with integral check and filter; flexible stainless steel
connections; or Moen 8553, Single mount battery powered above deck electronic
sensor faucet, 0.5 GPM recessed aerator, 104424 mixing tee, slow closing
solenoid; K-7715 1 1/4” drain with strainer or K-13885 1 1/4" offset drain and K-
7622 offset tailpiece for fixtures without the built-in offset; P-Trap-K-8995 1 1/4"
X 1 1/2" chromium plated cast brass with cleanout plug; Nipple - K-9016 1 1/2" X
6" chromium plated cast brass with escutcheon; Supplies - K-7601 with loose
key stops, chromium plated with escutcheons, Carrier - JOSAM 17100-67, Watts
TCA-411, or Jay R. Smith 0710-D. Provide TRUEBRO Model 102 white trap and
supply covers. Covers as manufactured by PLUMBEREX (Pro Series) shall be
acceptable.

D. Lavatory (L-4) Kitchen - KOHLER K-1721, white vitreous china, 20" X 18"
Chesapeake with single hole faucet drilling or AMERICAN STANDARD 0356.421
single hole Lucerne. Supply faucet — T&S Brass EC-3142-VF05 w/ B-0199-03-
WS 1.5 gpm aerator battery powered sensor faucet or K-13460 CP Sculpted
Touchless lavatory faucet with 1.5 GPM aerator, or ZURN Z-6918-XL-ADM-E
battery powered faucet with a 1.5 GPM aerator, or SLOAN 3335061, “EAF-350-
ISM” Optima sensor activated lavatory faucet with 1.5 gpm aerator spray head,
or CHICAGO FAUCET 116.222.AB.1 with E34VP 1.5 GPM VP aerator, user
adjustable side mixing, 6V lithium battery and remotely adjustable sensor
range/meter; flexible stainless steel connections; or Moen 8554, Single mount
battery powered above deck electronic sensor faucet with above deck mixing,
1.5 GPM recessed aerator, slow closing solenoid; K-7715 drain with perforated
strainer, 1 1/4" tailpiece; P-Trap - K-8995 1 1/4" X 1 1/2" chromium plated cast
brass with cleanout plug; Nipple - K-9016 1 1/2" X 6" chromium plated cast brass
with escutcheon; Supplies - K-7601 with loose key stops; Carrier - JOSAM
17100-67, Watts TCA-411, or Jay R. Smith 0710-D. Provide TRUEBRO Model
102, white trap supply covers. Covers as manufactured by PLUMBEREX (Pro
Series) shall be accepted.
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SINKS

ELKAY shall manufacture the following plumbing fixtures. Stainless steel sinks fully
equal to the item specified and manufactured by JUST MANUFACTURING shall be
acceptable.

A. Work Sink (S) - ELKAY Lustertone LRAD-2521, 18 gauge, 5 1/2” sink depth,
with 3 faucet holes; Supply faucet T&S Brass B-2854-CR w/B-0199-06 2.2 GPM
vandal resistant aerator or LK230 or CHICAGO FAUCET 1888-ABCP with 2.2
GPM vandal proof aerator; or MOEN 8225 with 52615 vandal resistant aerator
(2.2 gpm); LK-35L offset grid strainer, P-Trap with cleanout plug and
escutcheon; Supply valves shall be 1/4 turn ball valve with chrome plated ball,
sweated and have escutcheons. Compression fittings are not acceptable.

B. Wet and Dirty Sink (S-1) - ELKAY Lustertone DLR-2522, 18 gauge, with 3 faucet
holes, 10" deep; Supply faucet T&S Brass B-2862 w/ BL-5550-31 and B-0199-07
or LK-232-S or CHICAGO FAUCET 786-GR8AE3V317AB or MOEN 8229 with
SO00R50 and 52615 vandal resistant aerator (2.2 gpm); all with vandal proof
aerator and restricted swing spout (full swing spout faucets are not acceptable).
Strainer - LK-18B, P-Trap with cleanout plug and escutcheon; Supply valves
shall be 1/4 turn ball valve with chrome plated ball, sweated and have
escutcheons. Compression fittings are not acceptable.

C. Wet and Dirty Sink (S-1H) child handicapped — ELKAY Lustertone LRAD-2522,
18 gauge, 5 1/2” sink depth, with 3 faucet holes; Supply faucet T&S Brass B-
2862 w/ BL-5550-31 and B-0199-07 or LK-232-S or CHICAGO FAUCET 786-
GR8AE3V317AB both with vandal proof aerator and restricted swing spout (full
swing spout faucets are not acceptable). LK-35L offset grid strainer, P-Trap with
cleanout plug and escutcheon; Supply valves shall be Y4 turn ball valve with
chrome plated ball, sweated and have escutcheons. Compression fittings are not
acceptable.

D Classroom Sink (S-2L & S-2R) - ELKAY Lustertone DRKAD-2220-55-C (3)(1)
with faucet with vandal proof aerator and restricted swing spout (full swing spout
faucets are not acceptable), 5 1/2” sink depth, off-centered drain LK-1141A flexi-
guard bubbler or T&S Brass B-2360-01 bubbler and LK-35L offset grid strainer;
P-Trap with cleanout plug and escutcheon; Supply valves shall be 1/4 turn ball
valve with chrome plated ball, sweated and have escutcheons. Bubblers shall be
mounted on the side of the sink, opposite any sidewalls. See drawings for
bubbler locations. CHICAGO FAUCET 786-GR8AE3V317AB with vandal proof
aerator and restricted swing spout, is also acceptable (full swing spout will not be
accepted). Compression fittings are not acceptable.

E. Clinic Sink (S-3) — ELKAY Lustertone LRAD-2521, 5 1/2” sink depth, 18 gauge,
with 3 faucet holes; Supply faucet T&S Brass B-2862 w/ BL-5550-31 and B-
0199-07 or LK-232-S-BH-5, 5” wrist blades with rigid connections and gooseneck
spout, or CHICAGO FAUCET 786-GR8SAE3V317AB or MOEN 8229 with
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2.06

2.07

SO00R50; Strainer LK-18B, P-Trap with cleanout plug and escutcheon; Supply
valves shall be 1/4 turn ball valve with chrome plated ball, sweated and have
escutcheons. Compression fittings are not acceptable.

SHOWERS

KOHLER shall manufacture the following plumbing fixtures. Showers fully equal to the
item specified and manufactured by SYMMONS, MOEN or POWERS shall be
acceptable.

A. Shower (SH) Handicapped -Showerhead -KOHLER K8520 hand held shower
with slide bar; supply elbow - K-T6913-4; Shower valve - K-304-KS pressure
balanced mixing valve with integral stops and K-T6913-4 valve trim.

EXISTING TO REMAIN EQUIPMENT

A. Existing to remain water closets - Provide and install KOHLER K-4670SC solid
plastic, white, open front, self-sustaining check hinge and elongated or
AMERICAN STANDARD 5901.100SS solid plastic OFLC seat for all existing
water closets. Replace closet flange, wax ring, bolts, bolt caps and spud gasket.
Provide and install new flush valves for all existing water closets that are to
remain, refer to section 2.01 for appropriate flush valve replacement.

B. Existing to remain lavatories - Provide and install new faucets, refer to section
2.03 for appropriate faucet replacement. Provide vandal proof aerator. Supply
stops for each KOHLER K-7601 chrome angle loose key, provide threaded
tailpiece supply extensions. Replace waste outlet and provide chromium-plated
p-trap with cleanout plug and nipple with escutcheon.

C. Existing to remain shower (SH(E)) - Provide and install KOHLER K-7371
showerhead; shower arm K-7397; and shower valve K-6913-4 pressure
balanced mixing valve with integral stops.

D. Existing to remain lavatory kitchen - Provide new faucet, refer to section 2.03 for
appropriate faucet replacement. Provide K-7601 supplies with loose key stops.
Provide threaded tailpiece supply extensions.

E. Existing to remain service sinks and mop basins - Replace faucet with one of the
following faucets respectively - KOHLER K-8905 or K-8907 with wall bracket.
T&S Brass B-0669-02 or 665-BSTR, Chicago faucet 305-VB-RCF or 897-RCF
with wall bracket shall also be accepted. All with integral vacuum breakers.

ELECTRIC WATER COOLERS AND DRINKING FOUNTAINS

The following electric water coolers (and/or drinking fountains) shall be manufactured by
ELKAY. Fixtures fully equal to the item specified as manufactured by HALSEY
TAYLOR, OASIS, or HAWS shall be acceptable. Fixtures with plastic bubbler
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components will not be acceptable.

A

Electric Water Cooler (EWC) - ELKAY wall mounted cooler model No. EWCA-
14, complete with flexi-guard bubbler and all standard accessories. Finish by
Architect.

Carrier - JOSAM 17550-WC, WATTS TCA-411 or JAY R. SMITH 0830.

Electric Water Cooler (EWC-1) Child Handicapped — ELKAY EZ-S8 universal
mount barrier free cooler complete with flexi-guard bubbler and standard
accessories, finish by architect. Carrier - JOSAM 17550-WC, WATTS TCA-411
or JAY R. SMITH 0830.

Electric Water Cooler (EWC-2) Adult Handicapped — ELKAY EZ-S8 universal
mount barrier free cooler complete with flexi-guard bubbler and standard
accessories, provide vandal proof resistant bubbler; finish by architect. Carrier -
JOSAM 17550-WC, WATTS TCA-411 or JAY R. SMITH 0830.

Electric Water Cooler (EWC-3) Handicapped — ELKAY handicapped model #
EZS8WSLK accessible water cooler with Bottle filling station, flexi-guard bubbler
and all standard accessories. Finish by Architect. Carrier - JOSAM 17550-WC,
WATTS TCA-411 or JAY R. SMITH 0830.

Drinking Fountain (DF) — KOHLER Semi Recessed K-5293, vitreous china with
34902 condensation plate assembly, 35301 bubbler assembly, 79186 supply
stop assembly, 35314 trap and 52054 wall screw access pack.

MOP BASIN AND LAUNDRY TRAY

FIAT shall manufacture the following plumbing fixtures. Mop basins fully equal to the
item specified and manufactured by STERN WILLIAMS shall also be acceptable.

A

Mop Basin (MB) - FIAT Model TSB-700 with stainless steel caps on curbs, 36" X
24" X 127; Faucet, with integral vacuum breaker — T&S Brass 665-BSTR or FIAT
830-AA or CHICAGO FAUCET 897-RCF or MOEN 8124 with internal vacuum
breaker, integral check stops; Hose and hose bracket - 832AA. Silicone sealant
833-AA.

Mop Basin (MB-1) — STERN WILLIAMS HL-2100 with 6” drop and stainless steel
cap on threshold, 36" X 24 X 12”; Faucet, with integral vacuum breaker - 830-AA
or CHICAGO FAUCET 897-RCF or MOEN 8124 with internal vacuum breaker,
integral check stops; Hose and hose bracket - 832AA. Silicone sealant 833-AA.

Laundry Tray (LT) — FIAT Model FL -1 floor mounted laundry tray; NO. A-1 faucet
with WATTS NO. 8A vacuum breaker on faucet or T&S Brass B-1110 or
CHICAGO FAUCET 891- 2E27CP.

2.09 WASH BOX
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A

Wash Box — GUY GRAY MANUFACTURING CO., INC. model NWFBED-200TS.
Provide with %" hot and cold water hose bibbs, a 20 amp, 120V duplex
receptacle for washer, and a 30 amp, 220V, 4 wire dryer receptacle.

210 OTHER FURNISHED EQUIPMENT

A.

The Contractor shall make a complete waste, vent, hot and cold water rough in
for all fixtures, equipment and food service equipment as indicated on the
drawings. Furnish and install 1/4 turn shut off valves for all countertop fixtures
and KOHLER K-7601 supplies for all wall hung fixtures; traps, tailpieces, sink
strainers, supply pipes, air gaps, escutcheons, and make all final connections for
a complete installation. All sinks that are shown to be handicapped accessible
(see Architectural drawings) shall have offset tailpieces.

The Contractor shall consult the architectural drawings and other sections of the
specifications for equipment requiring roughing in and final connection under this
section of the contract.

PART 3 - EXECUTION

3.01  INSTALLATION

A

The water supply to each surface mounted fixture shall have angle, loose key
stop valves. On fixtures without integral stops, install stop valves. Fixtures
which are installed in case work or fixtures with plumbing components which are
not visible from the occupied space shall have Vi turn sweated ball valves with
chrome plated ball and escutcheons. The water supply piping for fixtures located
in casework shall be type L copper from the valve to the fixture, piping shall be
run in such a manner as to allow the space below the fixture to utilized as
storage.

Wall hung fixtures such as urinals, lavatories, sinks, electric water coolers, and
drinking fountains, shall have carriers. The specified carriers may not be
compatible for all fixture manufacturers. Carriers shall be coordinated between
the fixture manufacturer and the carrier manufacturer. Where the carrier is not
specified with the fixture, the fixture carrier shall be a 1/8 inch steel plate
embedded or anchored in the wall with all-thread rods bolted or welded to the
plate and extending through the finished wall for the fixture hanger installation.
The minimum size rod shall be 1/4". The fixture carrier shall be installed while the
wall is being built.

The plumbing fixtures shall be installed at the mounting heights required by
Fairfax County Public Schools standards. Where mounting heights are not
stated, the plumbing fixtures shall be roughed-in in accordance with the
manufacturer's rough-in information.

15450-8 11/21



PLUMBING FIXTURES AND TRIM SECTION 15450

D. The contractor shall provide a complete rough in and make all final connections
to the equipment furnished by others.

E. The contractor shall provide watertight seals at all joints formed where fixtures
come in contact with walls or floors.

F. Remove all existing to remain fixtures in toilet rooms to allow for re-tiling of walls
and floors. Remount fixtures at existing heights, except fixtures that get
remounted at handicapped heights, after tile work is completed.

G. All exposed piping components for lavatory faucets shall be chrome plated or
stainless steel if such components appear below the apron of the fixture.
Faucets with exposed brass pigtails will not be acceptable.

H. All sinks and lavatories that are indicated to be handicapped accessible shall
have offset tailpieces.

l. At the time of project closeout all battery powered urinal flush valves, battery
powered water closet flush valves and battery powered faucets shall have the
batteries removed and replaced with new batteries. Owner’s representative shall
verify battery replacement.

J. Provide check valves on incoming water supply for all mop basins and laundry
trays.

END OF SECTION
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(INTERMEDIATE AND HIGH SCHOOLS ONLY)
SECTION 15451

PLUMBING FIXTURES AND TRIM

PART 1 - GENERAL

1.01

1.02

1.03

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

The work covered under this section shall include furnishing and installing the plumbing
fixtures and trim and making all final connections of equipment furnished by others.

SUBMITTALS

Provide shop drawings on these fixtures and trim items as described in section 15010 -
1.04. Shop drawings shall include proposed uses of all fixtures and trim.

PART 2 - PRODUCTS

2.01

WATER CLOSETS AND URINALS

KOHLER COMPANY shall manufacture the following plumbing fixtures. Vitreous china
plumbing fixtures fully equal to the item specified, manufactured by AMERICAN
STANDARD, ZURN or SLOAN shall be acceptable. Flush valves fully equal to the item
specified and manufactured by SLOAN, AMERICAN STANDARD, ZURN or MOEN shall
also be acceptable. Toilet seats fully equal to the item specified and manufactured by
KOHLER, BEMIS or CHURCH shall be acceptable.

A. Water Closet (Handicapped) (WC-1) - Kohler K-4368 Highcliff Lite Toilet,
elongated, water-guard, flush valve toilet, 17 1/2" high; 52048 bolt caps or
AMERICAN STANDARD 3043.001 16-1/2” height WC Madera; BEMIS model
1955SSCT, black, extra heavy duty, open front toilet seat with self-sustaining
check hinge; KOHLER K-10957 1.6 gpf flush valve with electronic infrared
sensor with Tripoint technology, AMERICAN STANDARD 6065.161 DC 1.6gpf
FV, ZURN- ZER6000 PL-CPM-WS1 sensor operated battery powered flush
valve, MOEN 8310 sensor operated flush valve, 1.6 GPF, battery powered,
mechanical manual override button, self-cleaning heavy duty piston or SLOAN
Regal XL 111-1.6 SFSM, 1.6 gpf battery powered flush valve with electronic
infrared sensor, 1" screwdriver stop and vandal proof cap.

B. Water Closet (WC) - Kohler K-4350 Wellcomme Lite Toilet, elongated, water-
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guard, flush valve toilet; 52048 bolt caps or AMERICAN STANDARD 2234.001
Madera 15” height WC; BEMIS model 1955SSCT, black, extra heavy duty, open
front toilet seat with self-sustaining check hinge; KOHLER K-10957 1.6 gpf flush
valve with electronic infrared sensor with Tripoint technology AMERICAN
STANDARD 6065.161 DC 1.6gpf FV, ZURN- ZER6000 PL-CPM-WS1 sensor
operated battery powered flush valve, MOEN 8310 sensor operated flush valve,
1.6 GPF, battery powered, mechanical manual override button, self-cleaning
heavy duty piston or SLOAN Regal XL 111-1.6 SFSM, 1.6 gpf battery powered
flush valve with electronic infrared sensor, 1" screwdriver stop and vandal proof
cap.

C. Water Closet (WC-2) (rear outlet, floor mounted) Kohler K-4386 Anglesey
elongated siphon jet flush valve toilet; 52048 bolt caps or AMERICAN
STANDARD 3690.001; BEMIS model 1955SSCT, black, extra heavy duty, open
front toilet seat with self-sustaining check hinge; KOHLER K-10957 1.6 gpf flush
valve with electronic infrared sensor with Tripoint technology, AMERICAN
STANDARD 6065.161 DC 1.6gpf FV, or ZURN- ZER6000 PL-CPM-WS1 sensor
operated battery powered flush valve, MOEN 8310 sensor operated flush valve,
1.6 GPF, battery powered, mechanical manual override button, self-cleaning
heavy duty piston or SLOAN Regal XL 111-1.6 SFSM, 1.6 gpf battery powered
flush valve with electronic infrared sensor, 1" screwdriver stop and vandal proof
stop.

D. High Efficient Urinal (HEUR & HEUR-1) KOHLER COMPANY shall manufacture
the following plumbing fixtures. Vitreous china plumbing fixtures fully equal to the
item specified manufactured by AMERICAN STANDARD, ZURN or SLOAN shall
be acceptable. Flush valves fully equal to the item specified and manufactured
by SLOAN, MOEN or ZURN shall be acceptable.

KOHLER K-4991-ET Bardon 1/8 gpf high efficiency urinal or AMERICAN
STANDARD 6590.11 Washbrook Flowise urinal. K-10949 1/8 gpf touchless DC
urinal flushometer with tripoint technology, polished chrome, screwdriver stop
with vandal proof cap or AMERICAN STANDARD 6063.013 DC 0.125gpf FV;
Carrier - JOSAM 17550-UR or JR Smith 0637, WATTS CA-321 or JAY R.
SMITH 0637.

E. High Efficient Water Closet (Handicapped) (HEWC-1) KOHLER K-4405 Highline
1.28 flushometer floor mounted bowl, white or AMERICAN STANDARD
3043.001 16-1/2 height WC, BEMIS model 1955SSCT, black, extra heavy duty,
open front toilet seat with self-sustaining check hinge; KOHLER K-10956-CP
1.28gpf/4.85Ipf touchless DC toilet flushometer with tripoint technology, or
AMERICAN STANDARD 6065.121 DC 1.28gpf, or ZURN - ZER6000 PL-CPM-
WS1 sensor operated battery powered flush valve, or SLOAN Regal XL 111-1.6
SFSM, 1.6 gpf battery powered flush valve with electronic infrared sensor, or
MOEN 8310 sensor operated flush valve, 1.6 GPF, battery powered, mechanical
manual override button, self-cleaning heavy duty piston, 1" screwdriver stop and
vandal proof cap, Bolt caps - 52048.
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F. High Efficient Water Closet (HEWC) KOHLER K-96053-0-Wellcomme Ultra 1.28
flushometer bowl, elongated, white or AMERICAN STANDARD 2234.001
Madera Flowise WC; BEMIS model SSCT, black, extra heavy duty, open front
toilet seat with self-sustaining check hinge; KOHLER K-10956 1.28 gpf/4.85Ipf
touchless DC toilet flushometer with tripoint technology, polished chrome or
AMERICAN STANDARD 6065.121 DC 1.28gpf FV, or ZURN - ZER6000 PL-
CPM-WS1 sensor operated battery powered flush valve, or SLOAN Regal XL
111-1.6 SFSM, 1.6 gpf battery powered flush valve with electronic infrared
sensor, or MOEN 8310 sensor operated flush valve, 1.6 GPF, battery powered,
mechanical manual override button, self-cleaning heavy duty piston, 1"
screwdriver stop and vandal proof cap, Bolt caps - 52048.

LAVATORIES

KOHLER COMPANY shall manufacture the following plumbing fixtures. Vitreous china
plumbing fixtures fully equal to the item specified, manufactured by AMERICAN
STANDARD, ZURN or SLOAN, shall be acceptable. Faucets fully equal to the item
specified and manufactured by AMERICAN STANDARD, ZURN, SLOAN, MOEN and
CHICAGO shall be acceptable. Trim items manufactured by KOHLER, AMERICAN
STANDARD, NIBCO, ELKAY, McGUIRE BRASSCRAFT, T&S BRASS, or CHICAGO
shall be acceptable. All trim items shall have heavy duty or extra duty components. All
faucets shall be Certified Lead Free to NSF 372.

A. Lavatory (L) - KOHLER K-1721, white, vitreous china, 20" X 18" Chesapeake
with single hole faucet drilling or AMERICAN STANDARD 0356.421 single hole
Lucerne, Supply faucet- T&S Brass EC-3142-ST-VF05 battery powered sensor
faucet w/ T&S 5EF-0006 temp. mixing T or K-13461 CP KOHLER Sculpted
Touchless lavatory faucet, or ZURN Z-6918-F-MT battery powered sensor
faucet, or SLOAN 3335061, “EAF-350", Optima sensor activated lavatory faucet
with .5 gpm aerator spray head, with (Bak-Chek) tee fitting, or CHICAGO
FAUCET 116.606.AB.1 with 0.5 GPM VP aerator, 6V lithium battery and
remotely adjustable sensor range/meter time with 242.165.00.1 mixing tee with
integral check and filter; flexible stainless steel connections; or Moen 8553,
Single mount battery powered above deck electronic sensor faucet, 0.5 GPM
recessed aerator, 104424 mixing tee, slow closing solenoid; K-7715 drain with
perforated strainer, 1 1/4" tailpiece; K-8995 1 1/4" X 1 1/2" chromium plated
brass 'P' trap with cleanout plug; K-9016 1 1/2" X 6" chromium plated brass
nipple with chromium plated brass escutcheon; K-7601 lavatory supplies
complete with chromium plated brass angle loose key stops, and escutcheons;
Carrier - JOSAM 17100-67, WATTS TCA-411 or JAY R. SMITH 0710-D.

B. Lavatory (L-1) Adult Handicapped - KOHLER K-1721, white, vitreous china, 20"
X 18" Chesapeake with single hole faucet drilling or AMERICAN STANDARD
0356.421 single hole Lucerne, Supply faucet T&S Brass EC-3142-VF05 battery
powered sensor faucet or K-13460 CP Kohler Sculpted Touchless lavatory
faucet, or Zurn Z-6919-ADM-F battery powered sensor faucet, or SLOAN
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3335061, “EAF-350-ISM”, Optima sensor activated lavatory faucet with .5 gpm
aerator spray head, or CHICAGO FAUCET 116.222.AB.1 with 0.5 GPM VP
aerator, user adjustable side mixing, 6V lithium battery and remotely adjustable
sensor range/meter time; flexible stainless connections; Moen 8554, Single
mount battery powered above deck electronic sensor faucet with above deck
mixing, 0.5 GPM recessed aerator, slow closing solenoid; K-7715 1 1/4” drain
with strainer or K-13385 offset drain and K-7622 offset tailpiece for fixtures
without the built-in offset; P-Trap - K-8995 1 1/4" X 1 1/2" chromium plated cast
brass with cleanout plug; Nipple - K-9016 1 1/2" X 6" chromium plated cast brass
with escutcheon; Supplies - K-7601 with loose key stops, chromium plated with
escutcheons; Carrier - JOSAM 1710067, WATTS TCA-411 or JAY R. SMITH
0710-D. Provide TRUEBRO Model 102 white trap and supply covers. Covers as
manufactured by PLUMBEREX (Pro Series) shall be acceptable.

C. Lavatory (L-2) Student Handicapped — K-1721, white, vitreous china, 20" X 18"
Chesapeake with single hole faucet drilling or AMERICAN STANDARD 0356.421
single hole Lucerne, Supply faucet- T&S Brass EC-3142-ST-VF05 battery
powered sensor faucet w/ T&S 5EF-0006 temp. mixing T or K-13461 CP
KOHLER Sculpted Touchless lavatory faucet, or ZURN Z-6918-F-MT battery
powered sensor faucet, or SLOAN 3335061, “EAF-350", Optima sensor
activated lavatory faucet with .5 gpm aerator spray head with (Bak-Chek) tee
fitting, or CHICAGO FAUCET 116.606.AB.1 with 0.5 GPM VP aerator, 6V lithium
battery and remotely adjustable sensor range/meter time with 242.165.00.1
mixing tee with integral check and filter; flexible stainless steel connections; or
Moen 8553, Single mount battery powered above deck electronic sensor faucet,
0.5 GPM recessed aerator, 104424 mixing tee, slow closing solenoid; K-7715
1% drain with strainer or K-13385 offset drain and K-7622 offset tailpiece for
fixtures without the built-in offset; K-8995 chromium plated brass 'P' trap with
cleanout plug; K-9016 chromium plated brass nipple with chromium plated brass
escutcheon; K-7601 supplies with chromium plated brass angle loose key stops,
and escutcheons; Carrier - JOSAM 17100-67, WATTS TCA411 or JAY R.
SMITH 0710-D. Provide TRUEBRO Model 102, white trap and supply covers.
Covers as manufactured by PLUMBEREX (Pro Series) shall be acceptable.

D Lavatory (L-4) Kitchen — KOHLER K-1721, white vitreous china, 20" X 18"
Chesapeake with single hole faucet drilling or AMERICAN STANDARD 0356.421
single hole Lucerne, Supply faucet -T&S Brass EC-3142-VF05 w/ B-0199-03-WS
1.5gpm aerator battery powered sensor or K-13460 CP Sculpted Touchless
lavatory faucet with 1.5 GPM aerator, or ZURN Z-6918-XL-ADM-E battery
powered faucet with a 1.5 GPM aerator, or SLOAN 3335061, "EAF-350-ISM"
Optima sensor activated lavatory faucet with 1.5 gpm aerator spray head, or
CHICAGO FAUCETS 116.222.AB.1 with E34VP 1.5 GPM VP aerator, user
adjustable side mixing, 6V lithium battery and remotely adjustable sensor
range/meter time; flexible stainless steel connections; or MOEN 8554, Single
mount battery powered above deck electronic sensor faucet with above deck
mixing, 1.5 GPM recessed aerator, slow closing solenoid; K-7715 drain with
perforated strainer, 1 1/4" tailpiece; P-Trap - K-8995 1 1/4" X 1 2" chromium
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2.03

2.04

SINKS

plated cast brass with cleanout plug; Nipple - K-9016 1 1/2" X 6" chromium
plated cast brass with escutcheon; Supplies - K-7601 with loose key stops;
Carrier - JOSAM 17100-67, WATTS TCA-411 or JAY R. SMITH 0710-D. Provide
TRUEBRO Model 102, white trap supply covers. Covers as manufactured by
PLUMBEREX (Pro Series) shall be acceptable.

ELKAY shall manufacture the following plumbing fixtures. Stainless steel sinks fully
equal to the item specified and manufactured by JUST MANUFACTURING shall be
acceptable.

A

Clinic Sink (S-1) — ELKAY Lustertone LR-2521, 5 1/2” sink depth 18 gauge, with
3 faucet holes; Supply faucet LK-232-S-BH-5 5" wrist blades with rigid
connections and gooseneck spout or CHICAGO FAUCET 786-GR8AE3V317AB
or MOEN 8229 with SOOR50, strainer LK-18B, P-Trap with cleanout plug and
escutcheon; Supply valves shall be Y4 turn ball valve with chrome plated ball,
sweated and have escutcheons. Compression fittings are not acceptable.

SHOWERS

LEONARD shall manufacture the following plumbing fixtures. Showers fully equal to the
item specified and manufactured by KOHLER, AMERICAN STANDARD, SYMMONS,
MOEN or POWERS shall be acceptable.

A

Gang shower (Handicapped-Surface mounted) (SH) - LEONARD Surfashower
SS-VO-BH-501P with single supply blade handle, hand shower mounted on slide
bar. Provide SS-HC horizontal pipe cover with back plate. Exposed parts shall
be vandal-resistant.

Gang shower (Handicapped) (SH) - Leonard 476 volume control valve with blade
handle, single supply 501P hand shower mounted on slide bar or Chicago faucet
770-317PLABCP with 151-777-037K. Exposed parts shall be vandal-resistant.
Gang shower (SH-1-Surface mounted) (SH) - Leonard Surfashower SS-VO-300
with single supply, cross handle, H-06 shower head. Provide SS-HC horizontal
pipe cover with back plate. Exposed parts shall be vandal-resistant.

Gang shower (SH-1) - LEONARD 770 volume control valve with single supply,
cross handle, H-06 showerhead or Chicago Faucet 770PLABCP with 621CP
showerhead. Exposed parts shall be vandal-resistant.

Shower (SH-2) (Handicapped) - Showerhead - KOHLER K-8520 hand held
shower with slide bar; supply elbow - K-9664; shower valve K-304-KS pressure
balanced mixing valve with integral stops and K-T6913-4 valve trim or MOEN
T9346EP15, Posi-Temp pressure balancing valve shower system, hand held
shower, 1-1/2" X 24" stainless steel ADA grab bar with MOEN 8371HD, Posi-
Temp pressure balancing control valve with built in stops with T8370.
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2.05

2.06

EXISTING TO REMAIN EQUIPMENT

A

Existing to remain water closets - Provide and install BEMIS model 1955SSCT,
black, extra heavy duty, open front, self-sustaining check hinge and elongated
for all existing water closets. Replace closet flange, wax ring, bolts, bolt caps
and spud gasket.See 2.01 for appropriate flush valve replacement.

Existing to remain lavatories - See 2.02 for appropriate faucet replacement.
Provide vandal proof aerator. Supply stops for each Kohler K-7601 chrome
angle loose key, provide threaded tailpiece supply extensions. Replace waste
outlet and provide chromium-plated p-trap with cleanout plug and nipple with
escutcheon.

Existing to remain shower (SH(E)) - Provide and install KOHLER K-7371
showerhead; shower arm K-7397; and shower valve K-6913-4 pressure
balanced mixing valve with integral stops.

Trough Sink (TS) (Existing Fixture) — Provide and install three (3) sets of
CHICAGO FAUCETS Model NO. 225-261 or T&S Brass B-0316-LN w/ 132X VR
lever handle faucets for each trough sink. Plug unused former bubbler mount
with chrome plug.

Existing to remain hand sink in kitchen — See 2.02 D for appropriate faucet
replacement. Provide K-7601 supplies with loose key stops. Provide threaded
tailpiece supply extensions.

Existing to remain service sinks and mop basins - Replace faucet with one of the
following faucets respectively - Kohler K-8905 or K-8907 with wall bracket. T&S
Brass B-0669-02 or 665-BSTR or Chicago faucet 305-VB-RCF or 897-RCF with
wall bracket shall also be accepted. All with integral vacuum breakers.

ELECTRIC WATER COOLER

The following electric water coolers (and/or drinking fountains) shall be manufactured by
ELKAY. Electric drinking fountains fully equal to the item specified, manufactured by
HALSEY TAYLOR, OASIS, HAWS or SUNROC shall be acceptable. Fixtures with
plastic bubbler components will not be acceptable.

A

Electric Water Cooler (EWC) - Elkay EWCA-14 wall mounted compact cooler
complete with flexi-guard bubbler and all standard accessories; finish by
Architect.

Carrier - JOSAM 17550-WC, WATTS TCA-411 or JAY R. SMITH 0830.

Electric Water Cooler (EWC-1) - Elkay EZ-8 universal mount barrier free cooler
complete with flexi-guard bubbler and all standard accessories; finish by
Architect.
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2.07

Carrier - JOSAM 17550-WC, WATTS TCA-411 or JAY R. SMITH 0830.

Electric Water Cooler (EWC-2) - ELKAY handicapped model # EZS8WSLK
accessible water cooler with Bottle filling station, flexi-guard bubbler and all
standard accessories. Finish by Architect. Carrier - JOSAM 17550-WC, WATTS
TCA-411 or JAY R. SMITH 0830.

Drinking fountain and cuspidor (DF) — Kohler Semi Recessed K-5293, vitreous
china with 34902 condensation plate assembly, 35301 bubbler assembly, 79186
supply stop assembly, 35314 trap and 52054 wall screw access pack.

MOP BASIN/ LAUNDRY TRAY

FIAT shall manufacture the following plumbing fixtures. Mop basins and laundry trays
fully equal to the item specified and manufactured by STERN WILLIAMS shall also be
acceptable. Laundry Tray fully equal to the item specified and manufactured by JUST
MANUFACTURING shall be acceptable.

A

Mop Basin (MB-1) - FIAT Model TSB-700 with stainless steel caps on all curbs,
12" x 36" x 24"; Faucet, with integral vacuum breaker —T&S Brass 665-BSTR or
FIAT 830-AA or CHICAGO FAUCETS 897-RCF or MOEN 8124 with internal
vacuum breaker, integral check stops; Hose and hose bracket - 832-AA; Silicone
sealant - 833-AA.

Mop Basin (MB-2) - STERN WILLIAMS HL-2100 with 6" drop and stainless steel
cap on threshold, 36" X 24" X 12"; Faucet, with integral vacuum breaker — T&S
Brass 665-BSTR or 830-AA or CHICAGO FAUCET 897-RCF or MOEN 8124
with internal vacuum breaker, integral check stops; Hose and hose bracket -
832AA; Silicone sealant - 833-AA.

Laundry Tray (LT) - ELKAY model RNSF8118LR, 16 gauge, type 304 stainless
steel, floor mounted scullery sink with drainboards on both sides; Faucet shall be
ELKAY model LK940AT10L2H with 2.2 GPM vandal resistant aerator, strainer
LK-18B, P-Trap with cleanout plug and escutcheon; Supply valves shall be 1/4
turn sweated ball valves with chrome plated ball and escutcheons.

2.08 WASH BOX

A

Wash Box — GUY GRAY MANUFACTURING CO., INC. Model NWFBED-200TS.
Provide with %" hot and cold water hose bibbs, a 20 amp, 120V duplex
receptacle for washer, and a 30 amp, 220V, 4wire dryer receptacle.

2.09 OTHER FURNISHED EQUIPMENT

A

The contractor shall make a complete waste, vent, hot and cold water rough in
for all fixtures, equipment and food service equipment as indicated on the
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drawings. Furnish and install 1/4 turn shut off valves for all countertop fixtures
and KOHLER K-7601 supplies for all wall hung fixtures; traps, tailpieces, sink
strainers, supply pipes, air gaps, backflow preventers, escutcheons, and make
all final connections for a complete installation.

The contractor shall consult the architectural drawings and other sections of the
specifications for equipment requiring roughing in and final connection under this
section of the contract.

PART 3 - EXECUTION

3.01

INSTALLATION

A

The water supply to each surface mounted fixture shall have angle, loose key
stop valves. On fixtures without integral stops, install stop valves. Fixtures
which are installed in case work or fixtures with plumbing components which are
not visible from the occupied space shall have Vi turn sweated ball valves with
chrome plated ball and escutcheons. The water supply piping for fixtures located
in casework shall be type L copper from the valve to the fixture, piping shall be
run in such a manner as to allow the space below the fixture to utilized as
storage.

Wall hung fixtures such as urinals, lavatories, sinks, electric water coolers and
drinking fountains, shall have carriers. Where the carrier is not specified with the
fixture, the fixture carrier shall be a 1/8 inch steel plate embedded or anchored in
the wall with all-thread rods bolted or welded to the plate and extending through
the finished wall for the fixture hanger installation. The minimum size rod shall
be 1/4". The fixture carrier shall be installed while the wall is being built.

The plumbing fixtures shall be installed at the mounting heights required by
Fairfax County Public Schools standards. Where mounting heights are not
stated, the plumbing fixtures shall be roughed-in in accordance with the
manufacturer's rough-in information.

The contractor shall make all final connections to the equipment furnished by
others.

The contractor shall provide watertight seals at all joints formed where fixtures
come in contact with walls or floors.

Remove all existing to remain fixtures in toilet rooms to allow for re-tiling of walls
and floors. Remount fixtures at existing heights, except fixtures that get
remounted at handicapped heights, after tile work is completed.

All exposed piping components for lavatory faucets shall be chrome plated or
stainless steel if such components appear below the apron of the fixture.
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trays.

Faucets with exposed brass pigtails will not be acceptable.

All sinks and lavatories that are indicated to be handicapped accessible shall
have offset tailpieces.

At the time of project closeout all battery powered urinal flush valves, battery
powered water closet flush valves and battery powered faucets shall have the
batteries removed and replaced with new batteries. Owner’s representative shall
verify battery replacement.

Provide check valves on incoming water supply for all mop basins and laundry

END OF SECTION
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SECTION 15500

AUTOMATIC SPRINKLER SYSTEM

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

A

An automatic sprinkler system shall be designed, installed, tested and approved
for the entire building in accordance with Fairfax County School standards,
NFPA standards, state codes, local jurisdiction's requirements and contract
documents.

In all renovation and addition projects the contractor shall provide temporary
protection for all branch mains and bulk mains run through corridors where the
ceiling has been removed. The contractor shall provide upright sprinklers (within
12" of the deck above) along the path of all water charged sprinkler branch
mains and bulk mains in the corridor. When the ceilings are replaced the upright
sprinklers shall be removed and the outlets they were connected to shall be
capped. In projects where there is an existing sprinkler system, the existing
sprinkler system shall be removed and replaced with a new sprinkler system.
While work is being done in existing areas the existing sprinkler system may
need to be removed and re-piped to allow for the installation of new equipment.
When existing ceilings are removed for renovation, the existing sprinklers shall
be removed and re-piped as upright sprinklers to provide sprinkler protection
during phased construction.

QUALITY ASSURANCE

A

The automatic sprinkler system shall be tested in accordance with NFPA No. 13,
FM 1637, UL 2443 and be approved by the local jurisdiction.

The sprinkler contractor shall be licensed by the local jurisdiction to install the
sprinkler system as required.

All grooved joint couplings, fittings, valves, and specialties shall be the products
of a single manufacturer. Grooving tools shall be of the same manufacturer as
the grooved components.

1. All castings used for coupling housings, fittings, and valve bodies shall be
date stamped for quality assurance and traceability.

SHOP DRAWINGS
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This contractor shall prepare eight sets of shop drawings for the Architect to review. The
local jurisdiction, the Architect and the Owner shall approve the shop drawings. The
shop drawings shall include detailed working drawings at a scale no smaller than 1/8"
per foot and shall also include lighting fixtures, ductwork, ceiling diffusers, grilles, HYAC
and plumbing piping and any other possible obstructions. An overall plan showing the
sprinkler zones shall be included on the working drawings (See paragraph 2.05).
Calculations, sprinkler heads, alarm check valve, flow switches and other equipment
shall also be included on the shop drawings. No sprinkler piping shall be installed until
shop drawings have been reviewed.

PART 2 - PRODUCTS

2.01

2.02

DESIGN

The entire building shall receive a sprinkler system, hydraulically designed and zoned.
Zones shall not exceed fifty thousand square feet (50,000 sq. ft.). The sprinkler design
shall be a wet-pipe system for the interior of the building. Attic spaces, crawlspaces and
areas subject to freezing shall receive dry system. Loading docks, Walk-in freezer and
unheated outdoor storage shall have dry heads. The sprinkler contractor shall obtain
current hydrant flow test information from the local water authority prior to starting any
design work.

SPRINKLER HEADS

The following sprinkler heads shall be manufactured by VICTAULIC. Sprinkler heads
fully equal to the item as manufactured by VIKING, RELIABLE AUTOMATIC
SPRINKLER CORPORATION of AMERICA or TYCO shall be acceptable. Sprinklers
shall be glass bulb type, with hex-shaped wrench boss integrally cast into the sprinkler
body to reduce the risk of damage during installation. Wrenches shall be provided by
the sprinkler manufacturer that directly engage the wrench boss. Sprinklers with rubber
O-Rings are not acceptable.

A. Sprinkler heads, where there are ceilings, shall be recessed mounted with a
polished chrome finish and escutcheon and shall be quick response type. Heads
shall be as manufactured by Victaulic model "V2708". Sprinkler heads in locker
rooms and shower rooms shall have a Victaulic VC-250 corrosion resistant

coating.

B. Sprinkler heads, upright or pendent, exposed, shall be factory brass and shall be
quick response as manufactured by Victaulic model "V2704 (upright) and V2708
(pendant)".

C. Sprinkler heads, dry sidewall, shall be glass bulb, quick response with white

epoxy coating and escutcheon as manufactured by Victaulic model "V3610". In
lieu of rigid connections to dry sprinkler heads, a Victaulic VicFlex™ dry
sprinkler, Model VS1, may be used.
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2.03

2.04

D.

K.

L.

Sprinkler heads, sidewall, shall be wall mounted with polished chrome finish and
escutcheon and shall be extended coverage quick response as manufactured by
Victaulic model "V3416".

Sprinkler heads, dry pendant, shall be extended type glass bulb, quick response
with VC-250 corrosion resistant coating and 304 stainless steel escutcheon as
manufactured by Victaulic model "V3606". Provide and install dry sprinkler boot
to eliminate the air gap at the wall or ceiling. In lieu of rigid connections to dry
sprinkler heads, a Victaulic VicFlex™ dry sprinkler, Model VS1, may be used. In
cooler boxes and freezers a Victaulic AB6 dry pendent with VC-250 coating and
stainless steel escutcheon may be used. The connection to the branch line shall
be made with a flexible hose to accommodate expansion and contraction. No
rubber boot/foam is required.

Sprinkler heads in unoccupied spaces may be rough brass.

Sprinkler heads, concealed, shall have factory finished white painted cover plate
and shall be quick response as manufactured by Victaulic model "V3904”. For
ceilings painted black, custom black painted cover plate shall be provided.
Provide sprinkler guards on all heads in the physical education rooms,
gymnasiums, gym storage, walk-in coolers, loading docks, all storage rooms,
gang toilets, locker rooms, boiler rooms and in mechanical rooms. Guards in
occupied spaces shall be chrome plated. See 3.01.R for gang toilet and locker
room exception.

Escutcheons and guards shall be listed, supplied, and approved for use with the
sprinkler by the sprinkler manufacturer.

Sprinkler heads shall be of the same manufacturer for each type used.
Escutcheon finishes shall match that of the sprinkler head they serve.

Chrome plating is not an acceptable corrosion resistant coating.

FLOW SWITCHES

The flow switches shall be vane type. The flow switches shall be equipped with two sets
of form 'C' contacts. Flow switches as manufactured by Potter Electric or Viking shall be
acceptable.

CHROME FIRE DEPARTMENT CONNECTION (SIAMESE)

A

Two-way projecting Siamese with cast brass, straight Y pattern, double inlet
body, furnished with plugs and chains, and brass escutcheon plate lettered
'AUTO. SPKR." Finish - polished brass chrome plated and shall be
manufactured by Potter Roemer, No. 5750 with automatic ball drip. Provide low
point drain for service. Siamese connections fully equal to the item specified,
manufactured by ELKHART, GUARDIAN FIRE EQUIPMENT, CROKER
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CORPORATION or POWHATTAN shall be acceptable. Siamese connections
with a rough brass finish are not allowed. Provide a minimum 24” x 24” keyed
lockable, access door, key shall be compatible to the owners HL302 key, to
service check valve, ball drip and low point drain. Provide one key for each
location and store in sprinkler cabinet.

At the low point near each fire department connection, install a 90-degree elbow
with drain connection to allow for system drainage to prevent freezing. Basis of
Design: Victaulic #10-DR.

2.05 SPRINKLER ZONE GRAPHIC

A

Provide two sets of small scale floor plans showing the sprinkler zone diagram
graphic. The graphic shall show the outline of the entire school, all rooms and
corridors with multiple floors shown separately. The sprinkler zones, as shown
on the drawings shall be delineated with each zone shown in a different color.
The number of each zone shall be shown in its respective area and the graphic
shall be titled "Sprinkler Control Zones". The graphic shall show the Siamese
connection, the locations of all control, zone, test and drain valves, all low point
drains, bulk drains, fire department connection drain, hose valves and shall
identify the zone the valve serves and its function. The graphic shall have
minimum dimensions of 11”°x17” for elementary, middle, high and secondary
schools. Larger drawings shall be provided if the minimum dimensions are too
small to convey the required information legibly. The graphic shall be laminated.
The graphic shall be professionally produced; hand shading will not be accepted.
Provide shop drawings on this graphic with sprinkler shop drawings.

One zone diagram shall be wall mounted next to the sprinkler service entrance
and shall be framed and covered by 1/8" clear plastic. The second zone
diagram shall be turned over to the owner for sprinkler shop records.

2.06 VALVES

A

Sprinkler system valves shall be as manufactured by STOCKHAM,
MILWAUKEE, NIBCO, MUELLER, UNITED, VICTAULIC, KENNEDY or any
manufacturers listed in section 2.02. Butterfly valves as manufactured by Central
are not acceptable. The minimum working pressure for system components
shall be 250 psi. All valves controlling the flow of water to sprinklers shall be
listed indicating valves. The main system control valve shall be an O.S. &Y,
equal to VICTAULIC SERIES 771H. type; other control valves may be with
grooved ends or wafer type (butterfly), equal to VICTAULIC SERIES 705.
Butterfly valves shall include a pressure responsive seat, and the stem shall
be offset from the disc centerline to provide complete 360-degree
circumferential seating. Auxiliary control valves, (elevator shaft, pit and machine
room), shall be slow close ball valves, equal to VICTAULIC SERIES 728
(MILWAUKEE series BB-SCS). All control valves shall be provided with tamper
switches. All valve actuators shall be weatherproof. Fire department connection
check valves shall incorporate upstream and downstream pressure taps. The
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inspectors test/drain valve shall be as manufactured by G/J Innovations, Inc.
Model Sure-Test, combination test and drain valve with integral sight glass and
test orifice. Test and drain valves manufactured by VICTAULIC TestMaster II
Style 720, UNITED BRASS, Globe or AGF shall also be acceptable.

Backflow prevention valve shall be a U.L., listed double check valve assembly
including ball type test cocks to protect the potable water supply against
backflow from the automatic sprinkler system. Shutoff valves shall be U.L./FM
listed, OS&Y type with tamper switches. The assembly shall comply with ASSE
1015 or AWWA C510. The double check valve assembly shall be manufactured
by CONBRACO INDUSTRIES, INC., APOLLO VALVES 4SG series. Backflow
prevention valves equal to the item specified as manufactured by WATTS,
AMES, FEBCO or WILKINS shall be acceptable.

Service device valves shall be UL listed and FM approved, with a grooved end
ductile iron body. The valves shall be rated for service of 225-psi (minimum). The
valves shall be externally resettable, and all internal components shall be
replaceable without removing the valve from the installed position. Basis of
Design: VICTAULIC Series 751 (alarm valve), Series 769-NXT (preaction / deluge
valve), and Series 768-NXT (dry valve, with required air pressure of 13-psi.
Approved equal by VIKING will be acceptable.

Sprinkler Specialty Control Valves: UL listed and FM approved, ductile-iron body
with flanged or grooved ends, 175-psig minimum pressure rating. Riser Check
Valves - UL 193, designed for horizontal or vertical installation. Basis of Design:
Victaulic Series 717R. FCVA - Universal Manifold Check Valve shall be ductile
iron construction, incorporating a control valve, check valve, flow switch, test and
drain assembly, adjustable relief valve, and system gauges in one compact
body/footprint. The test & drain assembly shall contain an adjustable relief valve,
with a range of 175 to 310 psi. The UMC valve shall be rated for use at the
maximum service pressure of 300 psi and shall be UL listed and FM approved.
Universal manifold check valves shall be the Series UMC; a Globe brand
manufactured by Victaulic.

2.07 PIPING

A

All main and branch piping shall be schedule 40 or schedule 10 steel pipe.
Schedule 10 piping shall only be allowed for piping larger than two inches. No
piping less than schedule 10 shall be acceptable. Grooved end fittings shall be
ductile iron, short-pattern, with flow equal to standard pattern fittings. Basis of Design:
VICTAULIC FireLock, or approved equal.

Grooved joint couplings shall consist of two ductile iron housing segments to
ASTM A536, pressure responsive gasket to ASTM D2000, and zinc electroplated
steel bolts and nuts to ASTM A449. Couplings shall comply with ASTM F1476
Standard Specification for the Performance of Gasketed Mechanical Couplings
for Use In Piping Applications.
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1. Rigid Type: Coupling housings shall be cast with offsetting, angle-pattern
bolt pads to provide joint rigidity and support and hanging in accordance
with NFPA-13. Couplings shall be fully installed at visual pad-to-pad
offset contact. Tongue-and-recess type couplings, or any coupling that
requires exact gapping of bolt pads at required torque ratings, shall be
installed in strict accordance with the manufacturer's published
instructions. If tongue and recess couplings are utilized, a label -
initialized by installer, shall be affixed to each coupling showing proper
torque was applied to joint.

a. Basis of Design: Victaulic Style 109, 009N and 107N, Installation-
Ready, for direct stab installation without field disassembly, or
standard rigid couplings Victaulic Style 005 “FireLock” and Style
07 “Zero-Flex”.

b. In lieu of threaded steel piping systems, the Victaulic FireLock
IGS System with “Installation-Ready™ fittings and couplings may
be used for NPS 1 Schedule 10 and Schedule 40 carbon steel
pipe in fire protection applications.

2. Flexible Type: For use in locations where vibration attenuation and stress
relief are required, and for the elimination of flexible connectors. Basis of
Design: Victaulic Installation-Ready Style 177N or Style 77.

C. Spaces with suspended acoustical ceilings shall receive flexible sprinkler drops
manufactured by FLEXHEAD INDUSTRIES or VICTAULIC. Union joints shall be provided
for all flexible sprinkler drops. Areas without suspended acoustical ceilings shall be hard
piped using return bends. Dry pipe systems shall have galvanized piping.

D. FlexHead industries- flexible sprinkler drops, hose assembly shall be stainless
steel fully welded non-mechanical fittings, braided, leak tested with minimum one
(1) inch true-bore internal corrugated hose diameter. The ceiling brackets shall
be galvanized steel attachment type with integrated snap-on clip ends attached
to the ceiling using tamper-resistant screws. The flexible hose attachment shall
be removable hub type with set screw.

E. Victaulic- flexible sprinkler drops, the sprinkler drops shall be stainless steel,
braided with union joints factory tested to 400 psi. The drop shall include a UL
Listed and FM Approved Series AH2/AH2-CC braided hose with a bend radius to
2” to allow for proper installation. No O-rings will be allowed. The flexible drop
shall be attached to the ceiling grid using a one-piece open gate stainless steel
bracket. The drop system shall consist of a braided type 304 stainless steel
flexible tube, zinc plated steel male threaded nipple or Victaulic FireLock IGS
Groove Style 108 coupling for connection to branch line piping, a zinc plated
steel reducer with a female thread for connection to the sprinkler head. The
sprinkler heads installed in acoustical ceiling and concealed ceiling shall be
factory pre-assembled to the flexible sprinkler drops. The drops shall include all
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required supports and bracing.

PART 3 - EXECUTION

3.01

INSTALLATION

The sprinkler system shall be installed and tested in accordance with NFPA NO. 13 and
shall be approved by the local jurisdiction. Two copies of the test results approved by
the jurisdiction shall be sent to the Architect.

A

The sprinkler piping shall be installed concealed above the ceiling and be
coordinated not to interfere with the ductwork, air devices, lighting fixtures HVAC
piping, plumbing piping and other items. All mains shall run below the ductwork
and all branches shall be as high as possible. Branch piping that is not installed
as high as possible shall be removed and re-installed at the proper height at no
additional cost to the owner. Piping shall be arranged to allow for the easy
removal of acoustical ceiling tiles, piping shall be a minimum of 6” above ceiling
grid.

The sprinkler heads in ceilings shall be installed in the center (both longitudinally
and laterally) of the ceiling tile in lobbies, corridors and large rooms such as
cafeterias, media centers, libraries, lecture rooms, etc. Sprinkler heads installed
in corridor ceilings shall be installed in the center of the corridor. The intent is
that when the corridor width allows for a single row of sprinklers, the heads shall
align witht the centerline of the corridor. Sprinkler heads in tiles in other spaces
shall be installed in the center of tiles in at least the lateral dimension
(width).Flexible sprinkler drops shall be installed in the top or side of main or
branch piping (see drawing detail) inverted attachment is not acceptable.

All sprinkler heads installed within the same room or space, shall be set at a
uniform elevation.

Test or drain lines shall discharge to the exterior of the building and shall be kept
away from any entrances and off of loading docks and sidewalks.

Maintain a minimum clearance of 6" between sprinkler heads and any other
obstruction such as lighting fixtures, clocks, etc.

The fire service main shall be lined piping outside of the building and inside up to
the OS & Y valve. If a spool piece is used between the fire line stub and the OS
& Y valve then the spool piece shall be galvanized. If the OS & Y valve is rated
by the American Water Works Association (AWWA) as suitable for a connection
to a potable water system, then no galvanized pipe is required and the OS & Y
valve may be attached directly to the fire line stub.

The sprinkler system shall be zoned as shown on the sprinkler zone diagram on
the drawings. Each zone shall have an inspector’s test and drain valve located
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off the remote area of the zone.

H. Provide high temperature sprinkler head(s) in the kitchen heat removal hood,
Kiln room, near unit heaters and above gas water heaters. Heads installed
within ten feet of gas clothes dryers shall be rated at 200° deg F. Heads located
in the kitchen heat removal hood shall be located in the corner of the hood
opposite the combi-steamer unit and rated at 360°F. Heads located in kiln hoods
shall be rated at 286* deg F. Sprinklers in the heat removal hood and in the kiln
room shall be white epoxy coated or stainless steel. Provide intermediate
temperature, standard response sprinkler head (200°F), at the bottom of the
elevator shaft and in the elevator machine room. Provide intermediate
temperature, quick response sprinkler head (200°F), in the walk-in freezer.

l. All zone valves, control valves, test valves, hose valves and drain valves shall
have laminated plastic labels attached to the valve to identify the zone the valve
serves and the function of the valve (i.e. - "Control Valve - Zone 1", "Inspector's
Test - Zone 1", “Drain valve — Zone 17, etc.). Laminated plastic shall be one
eighth inch thick, red with white center core. Labels shall be a minimum of two
inch by six inches with a minimum one quarter inch high block lettering. Peel off
labels or permanent markers are not acceptable. Pre-manufactured labels with
engraved information are acceptable. Where valves are located above ceilings,
labels shall be screwed or riveted to the ceiling grid. In addition to the above,
where valves are located in spaces which have doors, label with dimensions of
2” x10” shall be installed above the door on the occupied side of the door. Label
shall read “Sprinkler control valve zone _ " etc. Labels attached directly to
valves shall be attached by a non-ferrous metal chain.

J. Piping shall be substantially supported from the building structure; the support
shall be attached to the upper chord of the structure. Attachments shall be made
either by welding or using top beam clamps. The supporting of piping from the
supports of other disciplines is not acceptable.

K. As phases of construction are completed, the sprinkler system shall be activated
for any additions to the building that are turned over to the owner for occupancy.
Active sprinkler mains that run through portions of the building without sprinkler
protection shall be protected as required by the Fire Marshal or the Authority
Having Jurisdiction. Sprinkler valve signs shall be installed in these areas.
Sprinkler systems shall remain activated throughout normal school hours and
any subsequent connections into active systems shall be made outside of these
hours. Once construction for all phases is complete the entire sprinkler system
shall be hydrostatically tested.

L. All dry type sprinklers shall be of the same manufacturer and shall be insulated
and sealed around the pipe penetration and shall have a corrosion resistant
coating. Walk-in coolers/freezers shall have sprinklers located on opposite side
of refrigeration equipment. All dry type sprinklers shall be 12” long unless
special conditions require longer lengths.
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M.

Sprinkler main and branch piping shall be flushed prior to installing any sprinkler
heads. Flushing connections shall be provided on mains and shall be 2 1/2".
Flushing connections shall consist of threaded nipples with hose valves and
caps. Flushing connections shall remain after the flushing and testing has been
completed for use as future drain valves. Two flushing connections shall be
provided for each zone and shall be located within 50’ of operable windows or
exterior doors. Flushing connections shall be located on opposite ends of each
zone. The flushing of each zone shall be witnessed and verified by the owner’s
representative.

Check valves shall not be mounted higher than five feet above the finished floor.

Fire department check valve upstream and downstream pressure taps shall have
valves and be provided with capped hose end connections for future
maintenance/inspection purposes.

All control and zone valves located in the sprinkler room shall not be mounted
higher than five feet above the finished floor.

All inspectors’ test/drain valves shall be located in chases with keyed alike,
lockable access doors, minimum size is 10"x10”.. Key shall be compatible with
owner’s HL302 key. Provide one key for each location and store in sprinkler
cabinet.

Coordinate the spacing of heads with curtains and folding partitions.

Backflow valves shall be tested by an approved testing agency after installation.
In addition to the testing valves supplied with the backflow preventer, two 21/2
inch hose valves shall be provided in the bulk main, on the leaving side of the
backflow preventer, for testing purposes.

Provide concealed type sprinkler heads in all group toilets, locker rooms and
shower rooms, for all middle, high and secondary schools. Provide concealed
type sprinkler heads in bulkheads, and spaces where the ceiling height is 7 foot
6 inches or less. Provide concealed type sprinkler heads at folding partitions as
to not interfere with the operation of the folding partition.

Piping in exposed areas shall not be painted prior to the Fire Marshal approval of
hydrostatic testing.

The use of piping bushings is not acceptable.

The shortest suitable length flexible braided sprinkler drop shall be used,
however, avoid excessively shard bends or stress at the takeoff from the branch
line or main.

The sprinkler bulb protector must remain in place until the sprinkler is completely
installed and before the system is placed in service. Remove bulb protectors
carefully by hand after installation. Do not use any tools to remove bulb
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AA.

protectors.

Do not install sprinklers that have been dropped, damaged, or show a visible
loss of fluid. Never install sprinklers with cracked bulbs.

Grooved joints shall be installed in accordance with the manufacturer's written
recommendations. Grooved ends shall be clean and free from indentations,
projections, or roll marks. The gasket shall be molded and produced by the
coupling manufacturer of an elastomer suitable for the intended service.

Provide a listed relief valve per NFPA 13.

3.02 SPARE PARTS

A

E.

F.

Provide and install cabinet adjacent to sprinkler service with spare heads,
escutcheons, and wrenches for each type of sprinkler used including, but not
limited to, all dry type and concealed heads, in accordance with the following
schedule:

TOTAL NUMBER NUMBER OF SPARE
OF SPRINKLERS SPRINKLERS REQUIRED
1-10 1
11-299 6
OVER 299 12

All dry sprinklers shall be provided by the same manufacturer. Spare sprinklers
shall be the same as those used on the project (temperature, color, length, etc.)

Provide a spare sprinkler wrench for each type of sprinkler and provide PVC
sleeves with screwed caps to house dry type sprinklers. Hang sleeves on wall
adjacent to sprinkler cabinet(s). Provide allen keys for flow/tamper covers.

Provide two spare flexible sprinkler drops for each length used. Provide bracket
and hardware for each flexible sprinkler drop.

Provide one set of Backflow Preventer repair kit.

Spare wrench for recessed heads shall be socket type.

3.03 SPECIAL CONDITIONS

A

The kitchen, all storage, mechanical, science rooms and science prep rooms
shall be designed for Ordinary Hazard, Group One.

Sprinkler heads needed for sprinkler system design but not specifically
referenced under paragraph 2.02 will be considered on a case by case basis.

Systems utilizing bulk mains, as shown on contract drawings, shall have zone
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valve assemblies located as shown on these drawings. The zone valve
assembly shall consist of a control valve with tamper switch, a check valve and a
flow switch.

D. Inspector test valves for attic dry pipe systems equal to Victaulic Series UMC/UM
shall be installed in the space below, with drum drip and keyed, access door.

E. Pool areas shall use galvanized piping and sprinkler heads with corrosion

resistant coatings.
END OF SECTION
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SECTION 15540

FIRE PUMP ASSEMBLY
(ENGINEER TO EDIT TO MAKE JOB SPECIFIC)

PART 1 - GENERAL

1.01

1.02

1.03

1.04

General

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

A complete prepackaged and hydrostatically tested fire pump system shall be installed.

QUALITY ASSURANCE

A fire pumping system shall be installed and tested to meet the requirements of NFPA
20 Centrifugal Fire Pumps, state codes and the local jurisdiction.

SUBMITTALS

Provide shop drawings on the complete fire pump system as described in Section 15010
-1.04.

PART 2 - PRODUCTS

2.01

FIRE PUMP

A. Furnish and install as indicated on the drawings a completely piped and wired
packaged fire pump system. The fire pump package shall be an electric motor
driven system complete with control panel, valves, check valves, bypass, pump
test header, relief valve, jockey pump, and jockey pump control panel. Fire
pump shall be a packaged system mounted on a common base of fabricated
steel and shall be manufactured by PEERLESS, model No. SPVF7. Provide
system as a complete split-skid package system on a rectangular structural steel
mounting frame complete with all necessary pipe supports, wiring, and hard
copper sensing lines for a complete package. The package shall be U/L listed
as a system for its intended use. The package shall be electrically and
hydrostatically tested per NFPA requirements before shipment. Unit shall be
factory primed and painted with a machine grade finish coat. Packaged fire
pump systems fully equal to the prototype manufacturer by SYNCROFLO or
ARMSTRONG shall be acceptable.

B. The fire pump shall be vertical in-line type with a capacity of 500 GPM at a
design head of 55 PSI, 25 HP, 480 volt, 3 phase, 60 hertz, rated at 3520 RPM.
Motor shall be provided by the pump manufacturer in accordance with NFPA 20
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with all accessories for automatic operation. Fire pumps fully equal to the
prototype manufacturer and manufactured by SYNCROFLO or ARMSTRONG
shall be acceptable.

The jockey pump shall be a BURKS Model E37CT7M close coupled turbine
pump with mechanical seal, designed complete with a 3450 RPM, % HP, 480
volt, 3 phase ODP motor. The jockey pump shall have a capacity of 8 GPM at a
design head of 76 PSI. The jockey pump pressure relief valve shall be pilot
operated, UL listed, 3/4". Jockey pumps fully equal to the prototype
manufacturer and manufactured by MTH or GRUNDFOS shall be acceptable.

Pump Accessories - The manufacturer shall furnish accessories as follows:

2" Automatic air release valve, if applicable.

Set of suction and discharge pressure gauges

%" Casing relief valve, pilot operated type, UL listed.
Eccentric suction reducer, if applicable

Concentric discharge increaser, if applicable

4" outside hose valve header, 125# flanges

Two sets of brass 22" hose valves, NST angle
Flow Meter and Return Loop

S@roo0T

2.02 FIRE PUMP CONTROLLER

A

The controller shall be a MASTER Control Systems Model “MC”. Controllers fully
equal to the prototype manufacturer and manufactured by TORNATECH or
EATON shall be acceptable. UL/FM labeled combination manual and automatic
type designed for across-the-line full or reduced voltage starting. One (1) year
warranty on the entire controller, Phase Smart single phase protection, sensing
lines with Y-strainer and connection located outside the enclosure. Limited
service controllers will not be acceptable.

The enclosure shall be a NEMA Type 2, 11 AWG steel and shall meet the
requirements of the most recently mandated edition of NFPA 20 and shall be
listed by Underwriters Laboratories and approved by Factory Mutual.

The withstand rating of the controller shall be not less than 100,000 Amps.

The controller shall include a motor rated isolating disconnect switch and circuit
breaker, operated with two external handles, one for each device. The isolating
disconnect switch and circuit breaker shall be mechanically interlocked so that
the enclosure door cannot be opened with the handle in the ON position except
by a hidden tool operated defeater mechanism.

In addition to the three standard remote alarms the fire pump controller
manufacturer shall supply an additional separate set of dry contacts for fire pump
run in a separate alarm panel outside of the controller. The prototype is a
MASTER model 48JS remote alarm junction panel. This condition shall not be
pulled off the original set. It must be a dedicated separate set for independent
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2.03

2.04

2.05

use.

The controller shall have a minimum running period timer, set for ten minutes.
Terminals shall be provided to field convert the controller from automatic to
manual shutdown.

The controller shall have externally mounted, individual visual indicators for
POWER AVAILABLE, LOW PRESSURE, LOCAL START, REMOTE START,
PHASE FAILURE, PHASE REVERSAL, INTERLOCK ON, PUMP RUNNING,
and RUN TIMER ON. The controller shall be supplied with duplicate individual
PHASE FAILURE, PHASE REVERSAL, and PUMP RUNNING alarm contacts.

The controller shall have a pressure recorder and event log that records events
for the life of the controller. Data shall be downloadable by USB port to external
memory device.

FIRE PUMP OVERCURRENT PROTECTION DEVICE

A. The fire pump overcurrent protection device shall be a model OPD as
manufactured by TORNATECH, rated for 460V/25HP/3 phase/60Hz and
specifically designed to assure complete upstream overcurrent protection
coordination with the electric fire pump controller. It shall have the following
features:
1. Factory assembled, wired, and tested
2. UL listed for fire pump service as per NFPA 70 (NEC) 695.4(B)(2)(a)(2)

and 695.3(F)(2)
3. Suitable as service entrance equipment
4. NEMA 2 assembly
5. Flange mounted disconnect handle lockable in the ON (closed) position
6. Markings as per NFPA 70 (NEC) 695.4(B)(3)(a)(2)
7. All wiring between OPD and the Fire Pump Controller and Motor shall be
completed and tested at the factory.

JOCKEY PUMP CONTROLLER

A. The jockey pump controller shall be a MASTER Model JPC, complete with
fusible disconnect switch that is service rated, Hand-Off-Automatic selector
switch, and a pressure switch in a NEMA 2R enclosure. The controller shall be
rated for % HP, 3 phase, 60 cycle, 480 volt operation.

B. Provide the following items:
1. Control circuit transformer
2. Power available pilot light

SPECIALTIES

A. Specialties shall be provided to meet the requirements of NFPA 20 including but
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not limited to pipe, fittings, valves, check valves, eccentric reducers, concentric
increasers, strainers, relief valves, pressure gauges, pressure switch including
wiring and air vents. A ceiling lifting lug shall be provided directly over the fire
pump motor. The lifting lug shall be sized to lift no less than 400 Lbs.

2.06 TEST MANIFOLD

A

The test manifold for fire pump test connection shall be as shown on the
drawings. The flush type wall hydrant shall be cast brass, double inlet body with
male NPT inlet(s) and furnished with caps and chains, and cast brass
escutcheon plate marked "Pump Test Connection". Finish shall be polished
chrome plated, size 6" x 2-1/2" x 2-1/2", as manufactured by Potter-Roemer,
Model 5862-7, complete with male snoots, caps and chains and removable
swivel hose valves. Provide automatic ball drip. After the tests are complete
and approved, the valves shall be removed and stored in lockable wall cabinet,
20” x 20” x 9”7, with solid door, as manufactured by Potter-Roemer, Model 1815.
Locate cabinet in pump room. Pump test manifolds fully equal to the item
specified, manufactured by CROKER or Elkhart, and shall be acceptable.

PART 3 - EXECUTION

3.01

INSTALLATION

A

The fire pump system shall be installed and tested as shown on the drawings
and specified herein and in accordance with NFPA 20, state and local codes.
Two (2) copies of the test report approved by the local jurisdiction shall be
submitted to the Owner.

All power supplies to the fire pump and jockey pump controller shall be provided
by the onsite electrical contractor. The left or right rotation shall be confirmed at
release to production.

The fire pump supplier shall provide the services of a factory qualified technician
to align pump coupling and check all items prior to fire pump test. Provide the
Owner with a copy of this report.

Relief valves that discharge into floor drains shall not cause splashing of water in
the pump room.

Unless prohibited by code, drains shall discharge to the exterior of the building.
Install unions between relief valves, jockey pump, and fire pump.
Secure all piping with hangers or clamps.

All drain lines for drip cup and relief valves shall be PVC, CPVC, or copper pipe.
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3.02 TESTS
A. The automatic fire pump shall be tested for capacity and flow in accordance with
NFPA 20.
B. The Certified Technician for the Fire Pump Manufacturer and Controller

Manufacturer shall be present for the field acceptance test. The technician shall
be a duly authorized representative of the fire pump, fire pump controller and
driver manufacturer. Each shall submit documentation certifying such
authorization, and shall comply with the requirements of NFPA-20 4.3, 2010.
Technician(s) will comply with all Arc-Flash protective clothing requirements per
NFPA 70. Provide contact information for warranty and service calls to be
forwarded to the owner or owner's representative. Provide a start-up check list
for the fire pump and fire pump controller to be completed by the Fire Pump
Representative at completion of Start Up and Testing.

C. Preliminary Start-up with flow test shall be conducted prior to the fire marshal
test and include the following:

Attested By and Date

1. Confirm Piping arrangement is in accordance with NFPA 20.
2. Confirm Electrical Inspection is complete.
3. Confirm Motor is wired correctly and rotation is correct.
4. Check and confirm align the coupling and forward the detailed report for
record to engineer.
5. Calibrate the transducer or pressure switch between fire and jockey
6. Record pressures for each:
a. Fire/Jockey Off Jockey On Fire On
Attested By Date

END OF SECTION
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SECTION 15601

ATMOSPHERIC MODULAR BOILERS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

The General Conditions, Special Conditions, Division 1, and the applicable portion of
Division 15, Mechanical General Provisions including sections 15060, 15080, and
15100, are a part of this Section.

1.02 SCOPE OF WORK

The work covered under this section of the specifications shall include the furnishing
and installation of the modular boilers and associated items specified and/or indicated
and all necessary piping and electrical connections required for a complete system as
shown on the drawings and hereinafter specified.

1.03 QUALITY ASSURANCE

A

Each boiler shall be designed, constructed and pressure tested in accordance
with the provisions of the ASME Boiler and Pressure Vessel Code for Heating
Boilers and shall be stamped with the required official ASME symbol.

Each boiler shall be rated to standards developed by the American Boiler
Manufacturers Association.

Each boiler shall be tested, certified, and listed in accordance with the
requirements of the American Gas Association.

The boiler control panels shall be approved and listed by the Underwriters
Laboratory and shall include the official UL Label.

Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

1.04 SUBMITTALS

A

Provide shop drawings on this equipment as described in Section 15010 - 1.04.
The controls coordination meeting described in 15900 shall be held before the
shop drawings are submitted.
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PART 2 - PRODUCTS

2.01

BOILER & ACCESSORIES

A

General Requirements

1.

Provide complete modular, low pressure, cast iron, hot water boiler
system arranged for operation with natural gas, with atmospheric draft as
shown on the drawings.

2. Packaged boilers shall be manufactured by Burnham, Weil McLain, or
Hydrotherm.

3. The boiler shall be constructed in accordance with the provisions of
Section IV of the ASME Boiler and Pressure Vessel Code and shall be
stamped with the ASME symbol. It shall be tested, approved, and listed
by IBR, shall be capable of developing full IBR gross output capacity of
100% firing rate and shall include the IBR certification symbol. The
burner shall comply with the requirements of the Underwriters
Laboratories.

4, The boiler shall be ASME stamped and all data reports signed and
approved by a national board pressure vessels inspector with the unit.

5. The entire boiler, base frame and other components shall be
factory-painted before shipment, using a hard-finished enamel.

6. The flue gas exit temperatures shall not fall below the dew point of the
flue gases to prevent condensation corrosion within the boiler.

7. Unit shall be fully assembled and wired, with burner, controls, trim, and
insulated steel jacket.

Boiler Trim

1. Safety valves, size and quantity shall be in strict accordance with ASME
Code requirements.

2. Provide all water trim, including a combination pressure altitude gauge
and thermometer, ASME rated water relief valves, high limit aquastat,
and low water cutoff.

Water Manifolds
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Water manifolds shall be provided that are designed for primary/secondary
circulation. One combination supply and return manifold with interconnecting
boiler-to-manifold piping shall be installed by the contractor.

Gas Valve Train
1. Each boiler shall be furnished with an AGA certified gas train.

2. The gas control train of each boiler shall be factory assembled and
consist of a combination 24 volt redundant gas valve with 100% shut-off
and a 1/8" N.P.T. pressure tapping.

Controls
1. Individual Boiler Module Gas Controls

a. Each boiler ignition system shall be of the EI type electronic
control system which shall provide an electrically ignited
intermittent gas pilot and permit the main gas valve to open only
when the pilot burner is proven to be lit. Should a loss of pilot
flame occur, the main gas valve will close and the spark will recur
within 0.8 seconds. If pilot fails to ignite within 90 seconds,
control will attempt to relight after 5 minutes. System shall include
an electronic ignition module, pilot assembly, and pilot gas valve.
Boilers shall be controlled by the Building Automation System
(BAS). Boiler sequence of operation shall be as described in
Section 15900.

2. All conduit for controls shall be liquid-tight. See specification Section
16110.

PART 3 - EXECUTION

3.01

INSTALLATION

A

The boiler shall be assembled as recommended by the boiler manufacturer and
set above the boiler room floor on a 4" high concrete pad where shown on the
drawing. The installation shall meet all ASME requirements.

A level foundation (4" concrete base) shall be provided by the Contractor with full
consideration given to the overall boiler dimensions and assembled and
operating weight.

The boiler shall be installed to permit all required access for complete servicing

and maintenance.
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3.02 START-UP
A. Start-up service shall be provided by the equipment manufacturer's authorized
representative and shall include complete testing of all controls, burner
adjustment and overall boiler operation. The Contractor is responsible for a
monitored start-up. The monitoring agency (Washington Gas Light Company)
shall record the main gas supply pressure at inlet of gas line control assembly,
gas manifold pressure, and control settings. Copies of this data are to be
supplied to the Owner.
B. The boiler shall be thoroughly cleaned in accordance with the manufacturer's
instructions prior to being placed into service.
C. Three complete operating and maintenance manuals, including wiring diagrams,
start-up and operating sequence and material list shall be turned over to the
Owner. See specification Section 01730 1.03 A.
3.03 TESTS
All burner units shall receive factory tests to check the construction, controls, and
operation of the unit.
3.04 COMBUSTION TEST
The Contractor, upon completion of the fuel burning system, shall submit a written
report on the operation of each burner to the Owner and will include the following
information:
GAS BURNER
Make Model
Serial No.
CO, co
High Fire High Fire
Low Fire Low Fire
Net Stack Temp. Gas Burning Rate
High Fire High Fire
Low Fire Low Fire
15601-4
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Gas Pressure at Orifices Gas Pressure Upstream of All Valves

High Fire High Fire

Low Fire Low Fire

Microamp or Voltage Reading for flame supervision Microamps (Volts)
END OF SECTION
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SECTION 15604

FUEL OIL PIPING AND ACCESSORIES

PART 1 - GENERAL

1.01 GENERAL

A. The Bidding and Contract Requirements, Division 1 - General Requirements,
Section 15010 - General Provisions and Section 15050 -Basic Materials and
Methods, shall apply to this section.
1.02 SCOPE
A. The work covered under this section shall include a complete fuel oil piping

system.

1.03 QUALITY ASSURANCE

A

The fuel oil piping shall meet the requirements of NFPA 30 - Flammable
Combustible Liquids Code, and NFPA 31 - Oil Burning Equipment, state and
local codes.

The fuel oil piping system shall be tested with 5 pounds per square inch air
pressure for a minimum of 30 minutes.

1.04 SUBMITTALS

A

Provide shop drawings on the proposed piping arrangement and on all
accessories as described in section 15010 - 1.04.

PART 2 - PRODUCTS

2.01 UNDERGROUND PIPING

A.

The fill and sounding lines, vent line, and fuel oil supply and return piping shall
be of fiberglass and resin construction, U/L listed for underground installation.
Piping shall be inert to all petroleum products. Piping shall be Dualoy 3000L as
manufactured by AMERON or Red Thread Il by SMITH FIBERGLASS
PRODUCTS INC.

Fuel Oil Gauge Conduit - Shall be schedule 40 PVC with factory fittings.

Observation Wells - Shall be schedule 40 PVC with factory installed 0.02 inch
slots.
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2.02

2.03

2.04

2.05

ABOVE GROUND PIPING

A. Vent Line - Shall be schedule 40 black steel.
B. Fuel Oil Gauge Conduit - Shall be pvc plastic schedule 40 with fittings.

C. Fuel Oil Supply and Return Piping - Shall be black malleable iron with fittings.
VALVES

A. Valves shall be threaded bronze gate valves with screw-in bonnet, rising stem,
solid wedge and shall be rated for oil.

FUEL OIL GAUGE

A. The gauge unit shall be HERSEY model VR-2 transducer and model 5000
indicator or equal by Pneumercator or Petrometer.

FUEL OIL STRAINER

A. A fuel oil strainer shall be provided to each burner. Strainer basket shall be
removable brass construction with wire mesh suitable for number 2 fuel oil.

PART 3 - EXECUTION

3.01

3.02

3.03

3.04

3.05

INSTALLATION

A. Fuel oil piping shall be installed as shown on the drawings.

OIL VALVES

A. QOil valves shall be installed in the supply pipe where the oil enters the boiler

room and at each boiler.
FUEL OIL GAUGE

A. The fuel oil gauge shall be installed in accordance with the manufacturer's
recommendations.

FUEL OIL STRAINER

A. The fuel oil strainer shall be installed in accordance with the manufacturer's
recommendations.

OBSERVATION WELLS
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The observation wells shall be installed with all accessories as detailed on the drawings
and as noted below:

A

Manhole Cover - Shall be cast with a full size equilateral triangle that shall be
painted black.

Locking Cap - Shall be keyed differently from the fill and sounding box-locking
cap.

Warning Message - Install a laminated plastic label inside the manhole with the
following warning:

OBSERVATION WELL

WARNING: Do not place petroleum products or other substances in this well.

END OF SECTION
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SECTION 15605

FUEL OIL TRANSFER PUMPS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract requirements, Division 1 - General Requirements, Section
15010- General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

The work covered under this section shall include a complete fuel oil transfer pumping
system.

QUALITY ASSURANCE

A. The pumping system shall meet the requirements of NFPA 31 - Oil Burning
Equipment, state and local codes.

B. The transfer pump shall be U/L listed for fuel oil use.
SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

FUEL OIL TRANSFER PUMPS

Provide and install a duplex fuel oil pump package as shown on the drawings. The fuel
oil transfer pump shall be manufactured by VIKING. Pumps fully equal to the specified
pump and manufactured by TUTHILL, WEBSTER or SUNDSTRAND are acceptable.

A. Type - The pump shall be positive displacement internal gear rotary type in
standard cast iron construction. Provide cast iron mounting foot.

B. Capacity shall be as shown in equipment schedule on drawings.

C. Rotor - Iron heads shall be hydraulically balanced to assure instant priming and
constant flow. Rotor, shaft and idler shall be steel.

D. Seal - The pump shall employ a mechanical face-type seal, with carbon graphite
casing bushing.
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E. Bearings - the bearing shall be Teflon impregnated outboard type.

F. Motor - Pump shall be mounted on formed steel base direct connected through
flexible coupling with guard to 1200-rpm open drip-proof motor.

G. Starter - Provide a manual starter for single-phase units and magnetic across-
the-line starter for three phase units. The starter shall have ON-OFF switch and
red running light. See section 15050, article 2.07.
PART 3 - EXECUTION
3.01 INSTALLATION

The fuel oil transfer pumps shall be installed as shown on the drawing and as
recommended by the manufacturer.

END OF SECTION
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PART 1 - GENERAL

1.01

1.02

1.03

GENERAL

SECTION 15607

UNDERGROUND STORAGE TANK AND ACCESSORIES

The Bidding and Contract requirements, Division 1 - General Requirements, Section
15010- General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

The work covered under this section shall include a complete installation of a double
wall fiberglass underground fuel oil storage tank with an electronic fuel oil gauge, overfill
and spill prevention system, hydrostatic tank monitoring system, and all other measures
required by local, state, and national governing bodies having jurisdiction over the
installation and as shown on the drawings and in the specifications.

QUALITY ASSURANCE

A. The system shall meet the requirements of NFPA 30, “Flammable and
Combustible Liquids Code”, and NFPA 31, “Standards for Installation of Fuel
Burning Equipment”, Commonwealth of Virginia State Water Control Board
regulation VR 680-13-02, “Underground Storage Tanks; Technical Standards
and Corrective Action Requirements”, and the County of Fairfax building code.

B. The storage tank shall bear a UL label.

C. The complete tank and piping system shall be tested as follows:

1.

Primary and secondary tank shall be leak tested by the manufacturer
prior to shipment.

Leak test primary and secondary tanks before installing in ground.
Pressure test primary tank to 5 psig for thirty (30) minutes using gauge
pressure to check for leaks. Connect primary and secondary tanks
together, pressure test to 5 psig for one hour using gauge pressure to
check for leaks. Soap entire tank during this period to check for leaks.

After installing the tank in the ground repeat the above tests using gauge
pressure to check for leaks.

After installation is completed, perform precision test of entire tank and
piping system. Test method shall be able to detect leaks of .05 gallons
per hour in accordance with Virginia Regulation VR 680-13-02 part 2.1-D
and NFPA 329.
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5. Perform operation test of hydrostatic tank monitoring system by
temporarily raising and lowering fluid in annular space.

1.04 SUBMITTALS

Provide shop drawings for tank, piping, and all ancillaries as described in Section 15010,

1.04.

1.056 WARRANTY

The installed tank specified in this section shall warranted not to fail or leak due to
internal or external corrosion or structural damage under normal use and services. If
within 30 years from the date of acceptance by the Architect the tank should fail, the
manufacturer shall repair or replace it. Installation costs after the first year are not a
part of this warranty.

PART 2 - PRODUCTS

2.01 FIBERGLASS-REINFORCED POLYESTER UNDERGROUND STORAGE TANK

A

Provide and install double-wall storage tank as shown on the drawings. The
storage tank shall have corrosion resistant construction of glass fiber
reinforcement and isophthalic resin. Capacity and dimensions of the tank shall
be as shown on the drawings. The tank shall be manufactured by FLUID
CONTAINMENT or XERXES. Tank shall be double wall fiberglass reinforced
plastic (FRP) underground storage tank with a primary (internal) tank and a
secondary (external) tank.

Loading Conditions — Tank shall meet the following design criteria:

1. Internal Load: Primary and secondary tanks shall withstand 5 psi air
pressure test with 5 to 1 safety factor.

2. Vacuum Test: Tank shall be vacuum tested by the tank manufacturer to
assure structural integrity. Primary tank shall be tested to 11.5 inches
mercury and secondary tank tested to 9.5 inches mercury vacuum.

3. Surface Loads: Tank shall withstand surface H-20 axle loads when
properly installed according to current manufacturer's installation
instructions.

4. External hydrostatic pressure: Buried in ground with 7’ of overburden over

the top of the tank, the hole flooded and a safety factor of 5:1 against
general buckling.
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5. Tank shall be designed to support accessory equipment such as drop
tubes when installed according to manufacturer's recommendations and
limitations.
C. Product Storage Requirements
1. Tanks shall be capable of storing petroleum with specific gravity up to

1.1, shall be chemically inert to petroleum products, and shall be capable
of storing fuel oil at temperatures not to exceed 150 degrees F.

2. The primary tank shall be vented to atmospheric pressure. The tank is
not designed as a pressure vessel.

Materials — Tanks (primary and secondary) shall be manufactured with 100%
isophthalic polyester resin and glass fiber reinforcement with no sand fillers.

Brine Filled Annular Space — Tank shall have a space between the primary and
secondary shell walls to allow for the free flow and containment of all leaked
product from the primary tank.

2.02 TANK ACCESSORIES

A.

Anchor straps — Provide FRP anchor straps as manufactured by tank
manufacturer. Number and location of straps shall be specified in current
literature of tank manufacturer. Each strap shall be capable of withstanding the
buoyancy load for tank diameter as follows:

4’-4,200 Ibs. 8’-25,000 Ibs. 12’-26,000 Ibs.
6’-18,000 Ibs. 10°-32,000 Ibs.

Tank Flanged Manway shall be 22" |.D. flanged complete with U.L. listed
gaskets, bolts and covers.

Gauge Plates shall be installed by the manufacturer under each fitting and
manway to prevent damage from dipstick abuse and ladders.

Annular Space

1. Tank shall have a space between the primary and secondary shell walls
to allow for the free flow and containment of all leaked product from the
primary tank.

2. Tank shall have one 4” NPT fitting located at each end of the tank for
monitoring access to the space between the primary and secondary shell
walls. Tank shall also include one 4” NPT fitting in the reservoir on the
top of the tank.
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2.03

NPT Threaded Fittings

1. All threaded fittings shall be a material of construction consistent with the
requirements of the U.L. label. Fittings shall withstand a minimum of 150
foot pounds of torque and 1000 foot pounds of bending both with 2:1
factor of safety.

2. All standard thread fittings shall be half couplings and shall be 4” in
diameter. Reducers are to be used for smaller sizes where shown and
provided by contractor.

3. Suction Line — Shall be installed by contractor on site. Pipes shall
terminate a minimum of 4” from bottom of tank.

4. Return line shall be installed by contractor and shall terminate at the top
of the tank.

Hydrostatic Monitor Reservoir — An integrally mounted reservoir installed by the
manufacturer shall be installed on the top of the tank. Reservoir shall be
constructed of fiberglass reinforced plastic and shall have a 4” NPT monitoring
fitting on top.

Deadman Anchors — Deadman shall be a concrete beam with a total length 12”
greater than the length of the tank. Deadman for 6’ and 8’ diameter tanks shall
be 12” X 12" and deadman for 10’ diameter tanks shall be 24” X 18”.

Certification Plate — Underwriter Laboratory label shall be permanently affixed to
tank.

Lifting Lugs — Provide lifting lugs on tank. Lugs shall be capable of withstanding
weight of tank with a safety factor of 3 to 1.

On 4,000 gallon tanks only, the Contractor shall install a foot valve in the supply
line inside of the oil tank. The valve shall be single poppet style with an 8-mesh
protective screen. Prototype: OPW model 91.

FUEL OIL GAUGE SYSTEM

The fuel oil gauge system shall consist of a liquid level transducer in the tank with an
electronic indicator mounted in the boiler room complete with all necessary wiring. The
tank gauging system shall be Hersey Model VR-2 transducer and model 5000 indicator
or equal by Pneumercator or Petrometer, providing all aspects of the following are met:

The liquid level transducer shall extend to the bottom of the tank with the
connection section mounted on the top outer tank shell. The transducer shall
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2.04

convert the position of a floating magnet to a variable resistive signal output to
the indicator. The transducer shall be enclosed in a stainless steel housing,
have a resolution of 1/8”, include zener barriers for intrinsically safe operation,
and be Factory Mutual approved for fuel oil tanks.

The electronic indicator shall be compatible with level transducer and have a
calibrated 250°F 10-1/2 inch diameter dial, an accuracy of 1.5% full scale, a
standard proportional 4-20 mA output, an integral terminal connection block, and
four alarm contacts. Power supply to the unit shall be 115 volt and low voltage
power supply shall be internal to the unit. The indicator shall in a NEMA 3R
housing and surface mounted in the boiler room. Wiring between the transmitter
and the indicator and from the 115 volt power source to the indicator shall be
under this section of the specifications.

Buried conduit for fuel oil gauge and reservoir sensor conductors shall be 34’
non-metallic. Conduit exposed in manhole shall be rigid metallic. Conduit within
the boiler room shall be rigid metallic or IMC. Junction boxes shall be in
manholes and shall be NEMA type 6, submersible watertight. Minimum
conductor size shall be AWG #18 type THHN.

OVERFILL AND SPILL PREVENTION SYSTEM

The overfill and spill prevention system shall consist of an automatic overfill prevention
valve, a spill containment basin, product fill tube, and manhole with lid and lockable fill
cap. Overfill and spill prevention shall be the product of a single manufacturer. System
shall be Emco/Wheaton model A1000 or equal provided all aspects of this specification
are met. Components shall meet the following:

1.

Overfill Prevention Valve — Valve shall be mounted within the spill containment
basin for access. Valve shall shut off flow when the tank is 95% full, have a two-
stage reset, a test button, and a spill basin drain assembly. Valve shall be cast
aluminum with teflon floats protected with a shroud, with buna seals and 4” NPT
fittings on each end. Prototype: OPW 61-60 overfill valve with drop tube, fill
adapter and lockable cap.

Spill Prevention Basin — Basin shall have a 5 gallon capacity and shall contain an
expandable inner shield within a rigid outer housing. The overfill prevention
valve shall be mounted in the inner shield of the basin. Basin shall be
constructed of fuel resistant plastic. Prototype: EMCO/WHEATON Model
A1003.

Fill Tube — Tube shall be supplied with the overfill prevention valve, shall be
aluminum, and shall extend to 4” from the bottom of the tank.

Manhole Cover — Manhole shall be cast iron or aluminum and be capable of a 7-
1/2 ton bearing load. Paint the cover green.
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2.05

2.06

2.07

2.08

5. Fill Tube Cap — Cap shall be water tight and lockable.

6. Sound Line Cap — Cap shall be watertight and oil wrench operated. Provide one
oil wrench for the Owners use. Mount the wrench on the wall next to the fuel oil
gauge or monitoring system.

HYDROSTATIC TANK MONITORING

The hydrostatic tank monitoring system shall be supplied by the tank manufacturer and
shall consist of a brine solution in the annular space between tanks, a level sensor in the
monitoring reservoir, an alarm panel, and all necessary wiring. The monitoring system
shall be capable of detecting a leak in the primary and/or secondary tank as small as .05
gallons per hour regardless of the oil level in the tank or ground water conditions.
Components shall be as follows:

1. Brine Solution - The annular space between tanks shall be filled with
environmentally safe, non-toxic brine solution able to provide freeze protection to
minus 40 degrees F and UL listed for compatibility with the tank.

2. Level Sensor - The sensor shall be mounted in the monitoring reservoir on the
tank and shall complete a circuit to generate alarm signals for normal, high, and
low brine levels.

3. Alarm Panel - The alarm panel shall have a 120 volt power source. The panel
shall have a normal operation lamp, an alarm indicator lamp, a bell alarm, a test
button, a silencing switch, terminal contacts for external monitoring, two spare
light bulbs, NEMA 2 enclosure, and a hasp for a padlock. Each lamp or switch
shall be permanently labeled. A wiring diagram for the monitoring system shall
be provided.

VENT CAP

The fuel oil tank vent line shall be extended to at least ten (10) feet above grade.
Provide a rain roof cap on vent opening.

MANHOLE COVER

Manholes shall be 30" diameter, round with cast iron lid and steel rim. Manholes shall
be set in 8" thick concrete extending at least 18" in all directions. Concrete shall slope
away from hole to ensure drainage.

MANWAY RISERS

Riser shall be fiberglass, 48" diameter. Bottom of riser shall be within 6" of top of the
tank.
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2.09

TANK NAMEPLATE

Provide an engraved aluminum or brass nameplate (minimum 10” x 8”) permanently
mounted in the concrete at the tank fill valve or on the building adjacent to the trench.
Nameplate shall state the following: “TANK CAPACITY IN GALLONS”, DIAMETER OF
TANK”, “TANK MANUFACTURER”, “TANK U/L #”, “DATE OF INSTALLATION”, “TYPE
OF FUEL”, “TANK #” (if more than one tank). Engraved letters shall be one inch high.

PART 3 - EXECUTION

3.01

FUEL OIL TANK

A

Tank shall be installed according to current installation instructions provided by
the manufacturer. Tank system shall be tested according to manufacturer's
instruction and part 1.03 of this section.

A 12 inch deep layer of pea gravel (1/8" to 3/4" diameter) or fine stone crushings
(1/8" to 1/2" diameter) (ASTM D-448 & C-33-9.1) shall be spread evenly under
the entire tank as a bed to separate the tank from the earth.

Before placing the tank in the excavation, all dirt clods and similar foreign matter
shall be cleaned from the tank and areas of coating damages shall be repaired
with a compatible coating.

Equipment to lift the tank shall be of adequate size to lift and lower the tank
without dragging or dropping to ensure do damage to the tank. Tanks shall be
carefully lifted and lowered by use of cables of adequate length attached where
recommended by the manufacturer. Under no circumstances will chains or
slings around the tank shell be used.

Special care should be exercised when installing hold down straps to ensure that
the straps are separated from the tanks by separating pad made of an inert
insulating material. The separating pad should be at least 2 inches wider than
hold down straps width and must be carefully placed anywhere on the tank
where hold down straps would come into direct contact with the tank shell.

Backfill consisting of pea fine gravel or #8 crushed stone shall be placed along
bottom sides of tank by shoveling and tamping to ensure the tank is fully and
evenly supported around bottom quadrant. The backfill shall be deposited
carefully around tank and to a depth over tank shown on the drawings.

The plugs at unused tank openings, shall be removed; a pipe compound shall be
added, and the plugs shall be reinstalled in the unused openings. The plugs in
tank openings which are to be used should not be overtightened as this may
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3.02

3.03

3.04

cause the bushing thread or damage the nonmetallic bushings when replacing
plugs or installing required tank piping.

H. Anchoring - Concrete pad or Deadman as shown on plans shall be located and
installed as recommended by the tank manufacturer.

l. The tank shall be filled to 100% of capacity with new number 2 fuel oil.
ANCILLARY EQUIPMENT

All ancillary equipment including the fuel oil gauge system, overfill and spill prevention
system, hydrostatic tank monitoring system, vent caps manholes, etc. shall be installed
in accordance with the manufacturer's instructions.

INSTALLATION FIRM

The storage tank system shall be installed by experienced mechanics regularly
employed by a specialty firm that is in the full time business of designing and installing
petroleum storage tank and fuel dispensing systems. The firm shall have a minimum of
five (5) years successful history in the design, installation, and maintenance of
petroleum storage systems. Submit a written description of the firm's experience and a
listing of at least three (3) of its installations of a comparable size and complexity.

TANK INSTALLATION DOCUMENTATION

Contractor shall provide the Owner with the following information for each tank installed
within thirty days after installation.

1. Facility address.

2. Fire Marshal or other installation inspection reports.

3. Manufacturers installation instruction sheet with UL# and procedures checked.

4. MSDS sheets on materials supplied.

5. Precision test results.

6. Virginia Water Control Board (VWCB) amended form 7530-1 completed and
signed.

7. Copy of approved drawings and permit from local building authority.

END OF SECTION
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SECTION 15608

UNDERGROUND STORAGE TANK REMOVAL

PART 1 - GENERAL
1.01 GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions shall apply to this section.

1.02 SCOPE
A. The work covered under this section shall include the removal of the existing
underground fuel oil storage tank and associated piping, and all other measures
required by local, state, and national governing bodies having jurisdiction over
the existing installation and as shown on the drawings and in the specifications.
B. The oil tank area shall be restored to grade and re-paved.
1.03 QUALITY ASSURANCE
The demolition/removal shall meet the requirements of the Commonwealth of Virginia
State Water Control Board regulation VR 680-13-02, “Underground Storage Tanks;
Technical Standards and Corrective Action Requirements”, the County of Fairfax
building code, and Fire Marshal Regulations.
PART 2 - PRODUCTS
2.01 BACKFILL
Backfill shall be installed in accordance with section 02200.

2.02 PAVEMENT AND SUBBASE

Pavement and Subbase shall be installed in accordance with section 02510.

PART 3 - EXECUTION
3.01 FUEL OIL TANK AND PIPE REMOVAL.:

A. Contractor shall remove and dispose of the existing fuel oil tank, concrete pad,
and soil in a manner as required and approved by all federal, state, and local
agencies. The contractor shall be responsible for the removal of ten inches (10”)
or less of oil/water in the tank. Additional liquid will be disposed of at an

15608-1 11/21



UNDERGROUND STORAGE TANK REMOVAL SECTION 15608

additional cost to FCPS. A Certificate of Compliance with these requirements
shall be submitted to the Owner.

Contractor shall remove and dispose of the existing oil piping in the boiler room,
and any piping within the tank excavation area. Remaining underground oil
piping shall be drained and abandoned in place.

If evidence of contamination exists (as determined by the Fire Marshal Official,
or by soil tests submitted to the state) the Contractor shall immediately notify the
Owner and take necessary steps to limit any future contamination of
surroundings. The state and local governing authorities will dictate corrective
action to be taken subject to guidelines established by The Environmental
Protection Agency. Corrective actions will be done by change order to the
contract.

Any additional or backfill soil shall be free of all debris and shall be compacted to
95 percent density. Contractor shall be responsible for providing all backfill soil.
See Specification 02200.

All tank cleaning and disposal costs shall be included in contract price.

Prior to removal of existing underground fuel oil tank, the Contractor shall notify
the office of the Fire Marshal and obtain all necessary permits.

An official from the office of the Fire Marshal will withess the tank removal and,
subject to his determination, backfilling of excavation shall be permitted or
denied.

Excavated soil shall be piled in multiple piles by soil condition at an Owner
approved location either on site within property or at a site provided by
Contractor. Costs for loading, hauling, and dumping shall be included in the bid.
Pile(s) shall be on plastic sheets with seams taped and surrounded by hay bales.

3.02 EXISTING UTILITIES

A

The Contractor shall contact “Miss Utility” to determine the location of any
conflicting utilities in the oil tank excavation area. Provide adequate means of
protection during earthwork operations of any utilities.

Should uncharted or incorrectly charted piping or other utilities be encountered
during excavation, the Contractor shall notify the Owner's Representative
immediately.

The Contractor shall not move or interrupt existing utilities without first
coordinating with the Owner’s Representative.

3.03 EXCAVATING, SHEETING, SHORING, AND BRACING
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3.04

3.05

3.06

3.07

A. Existing asphalt and concrete surface shall be cut neatly and cleanly.

B. Stability of Sides: Slope sides of excavations over 4' deep to angle of response
of material excavated; otherwise, shore and brace where sloping is not possible
either because of space restrictions, stability of material excavated or nearby
utilities.

1. Maintain sides and slopes of excavations in a safe condition until
completion of backfilling by scaling, benching, shelving or bracing.

2. Take precautions to prevent slides or cave-ins when excavations are
made in locations adjacent to backfilled excavations, and when sides of
excavations are subjected to vibrations from vehicular traffic or the
operation of machinery, or any other source.

C. Shoring and Bracing shall be installed in accordance with section 02250.
BACKEFILL

Backfill shall be installed in accordance with section 02200.

PAVEMENT AND SUBBASE

Pavement and Subbase shall be installed in accordance with section 02510.
BARRICADES, WARNING SIGNS AND LIGHTS

Comply with recognized standards and code requirements for the erection of
substantial, structurally adequate barricades where needed to prevent accidents and
losses. Paint with appropriate colors, graphics and warning signs to inform personnel at
the site and the public, of the hazard being protected against. Provide lighting where
appropriate and needed, including flashing red lights where appropriate.

ENCLOSURE FENCE

When excavation or other substantial elements of the work begin, install a general
enclosure fence with suitable lockable entrance gates. Enclose substantially the entire
site or portion thereof determined to be sufficient to accommodate the entire

construction operation. Install fence in a manner that will prevent persons, dogs and
similar animals from easily entering the site. Fence shall be a minimum height of 6 feet.

END OF SECTION
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SECTION 15616

BOILER AND WATER HEATER VENT
*(Engineer to coordinate with Plumbing for water heater vent selection)*

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this Section.

SCOPE

Provide and install a complete factory-built vent system as called for on the drawings.

QUALITY ASSURANCE

The vents shall meet the requirements of NFPA standards and The International Fuel
Gas Code, be UL listed, and satisfy all state and local codes.

SUBMITTALS

Provide shop drawings on this equipment as described in section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

2.02

GAS FIRED BOILER VENTS

Provide and install the boiler vents complete as shown on the drawings and specified
herein. The vents shall be UL listed for this application and meet the requirements of
NFPA standard No. 211. The boiler vent shall be double walled using AL29-4C stainless
steel. Model SAF-T Vent Cl Plus as manufactured by SELKIRK. Vents manufactured by
METAL-FAB or SCHEBLER are acceptable provided they are fully equal to the vent
specified.

GAS FIRED WATER HEATER VENT

Provide and install the water heater vent complete as shown on the drawings and
specified herein. The vents shall be UL listed for this application and meet the
requirements of NFPA standard No. 54 and/or No. 211. The vents shall be as
manufactured by SELKIRK METALBESTOS. The water heater vent for atmospheric
type heaters shall be model RV for 3” to 8" and model QC for 10” vents. The water
heater vent for power burner type heaters shall be model PS. High efficient condensing
water heater vent shall be double walled using AL29-4C stainless steel, Model SAF-T
Vent CI Plus as manufactured by SELKRIK. Vents manufactured by METAL-FAB or
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2.03

SCHEBLER are acceptable provided they are fully equal to the vent specified.
WATER HEATER VENT

The water heaters shall have the outside combustion air intake and the exhaust vent
ducted with chlorinated polyvinyl chloride (CPVC) duct pipe. Duct pipe shall be extruded
from a chlorinated polyvinyl chloride (CPVC) compound with a cell classification of
23447 per ASTM D1784. The duct pipe shall have a maximum service temperature of
200°F. Duct pipe and fittings shall be from the same manufacturer.

PART 3 - EXECUTION

3.01

3.02

3.03

GAS FIRED BOILER VENTS

The boiler vents shall be installed in accordance with the manufacturer's
recommendations and to meet the requirements of NFPA No. 211, state and local
codes. Provide barometric dampers when recommended by boiler manufacturer.

WATER HEATER VENT

The water heater vent shall be installed in accordance with the manufacturer's
recommendations and to meet the requirements of NFPA No. 54 and/or No. 211, state
and local codes. Provide barometric dampers when recommended by water heater
manufacturer.

CONNECTIONS TO CHIMNEYS

Vent connections to chimneys shall be made with thimbles. The thimble shall be

permanently cemented in place, utilizing heat-resistant cement. The metal vent shall be
flush with the inside wall of the chimney.

END OF SECTION
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SECTION 15620

HIGH EFFICIENCY BOILERS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

GENERAL

A. The Bidding and Contract requirements, Division 1 - General Requirements,
Section 15010 - General Provisions, and Section 15050 - Basic Materials and
Methods, shall apply to this section.

SCOPE

A. Provide a complete packaged low pressure condensing firetube water boiler
arranged for operation with natural gas.

QUALITY ASSURANCE

A. The boiler shall be constructed in accordance with the provisions of Section IV of
the ASME Boiler and Pressure Vessel Code and shall be stamped with the
ASME symbol. The burner shall comply with the requirements of AGA.

B. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS

A. Provide shop drawings on this equipment as described in Section 15010 - 1.04.
The controls coordination meeting described in 15900 shall be held before the
shop drawings are submitted.

WARRANTY

A. The boiler manufacturer will repair or replace any part of the boiler that is found
to be defective in workmanship or material within eighteen (18) months of
shipment from the factory or twelve (12) months from start-up, whichever comes
first.

B. The boiler’s pressure vessel is warranted against failure due to thermal shock for
a period of ten (10) years from the date of shipment from the factory is installed,
controlled, operated and maintained in accordance with the Installation,
Operation and Maintenance Manual.

C. The pressure vessel and heat exchanger is covered against failures resulting
from flue gas corrosion and/or defective material or workmanship for a period of
ten (10) years from the date of shipment from the factory. Waterside corrosion
or scaling is not covered. The manufacturer will repair, replace, exchange or
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credit at their option, FOB factory, the pressure vessel as defined above,
provided this equipment has been installed, operated and maintained by the
buyer in accordance with the Installation, Operation and Maintenance Manual.

PART 2 - PRODUCTS

2.01

HIGH EFFICIENCY BOILER

The boiler assembly shall consist of packaged pulse boiler, a natural gas burner,
controls and an insulated jacket. Capacity shall be as shown on the drawings. Boiler
shall be manufactured by Fulton Boiler Works, Inc.  Boilers by Viessmann
Manufacturing, Inc. and Lochinvar are acceptable providing capacities and arrangement

can be furnished.
A. Boiler
1. The boiler shall be completely factory assembled as a self-contained unit.
2. The pressure vessel design and construction shall be in accordance with

Section IV of the ASME Code for heating boilers. The boiler shall comply
with CSD-1 code requirements.

3. The firetube area of the heat exchanger where the flue gases will
condense shall be constructed using duplex alloys of stainless steel.

4. Heat exchange capability shall be maximized within the pressure vessel
via the use of corrulator fire tube technology. All heat transfer
enhancements shall be stainless steel; aluminum heat transfer enhancers
are unacceptable.

5. Boilers with heat exchangers using cast aluminum, cast iron or copper
finned tube design platforms are unacceptable.

6. The boiler shall be a fire tube design. The furnace location shall be such
that all furnace components are within water-backed areas.

7. The burner shall be a premix low emission design with a build in flame
arrestor functionality.

8. The burner shall feature direct spark ignition.

9. A zero flow or low flow condition shall not cause any harm to the pressure
vessel or heat exchanger of the boiler. Flow switches, dedicated
circulator pumps, or primary/secondary piping arrangements are not
required to protect the heat exchanger or pressure vessel from thermal
shock or other system related considerations. Boilers requiring the use of
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10.

flow switches or primary/secondary piping arrangements are
unacceptable.

A lock up regulator upstream of the fuel train shall be furnished by the
boiler manufacturer as a standard component integral to the boiler
cabinet. Factory test fire of the boiler with the provided lock up regulator
is required.

B. Boiler Controls

1.

PART 3 EXECUTION

The control shall provide a prepurge and postpurge cycle. The control
shall maintain a running history of operating hours, number of cycles, and
the most recent sic flame failures.

The boiler shall be equipped for modulated gas input. Fuel flow shall be
controlled by a valve in the fuel train. Air flow shall be controlled by a
butterfly valve located in the exhaust vent. Both valves shall be
connected to a modulation motor. Turn down shall be 5:1.

Combustion controls shall be of on/off operative type and are to include:

a. Operating temperature controller for automatic start and stop of
the combustor.

b. High limit temperature controller with manual reset.

C. One low water cutoff probe in the boiler shell with manual reset
and push-to-test capability.

d. Air safety switch to prevent operation until sufficient prepurge air
is assured.

e. High condensate cut-off switch located in the exhaust decoupler.

f. Proof of flame switch to prove combustion based on pressure.

g. Gas pressure regulator shall be furnished factory, field installed.

h. Full modulation combustion control system shall be furnished

which shall provide a turndown rate of 5 to 1 over the input range
from low to high fire. The supply temperature and setpoint
temperature shall be displayed at all times by an LED readout.

i. All controls shall be panel mounted and located on the boiler to
provide ease of servicing the boiler without disturbing the controls.
All controls shall be mounted and wired according to AGA
requirements.
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3.01

3.02

3.03

3.04

3.05

INSTALLATION

A. The boiler shall be assembled as recommended by the boiler manufacturer and
set above the boiler room floor on a 4" high concrete pad where shown on the
drawing.

B. The boiler shall be mounted on vibration isolators. Piping shall be supported
with hangers with vibration isolation

C. Intake and exhaust mufflers shall be installed. When required by the boiler
manufacturer.

D. The condensate drain shall be trapped and extended to the floor drain.

VENTING

Boilers shall be vented per manufacturer's requirements as shown on the drawings and
described in Section 15616.

GAS PIPING
Gas piping shall be installed as shown on the drawings and described in Section 15350.
START-UP

Service shall be provided by the equipment manufacturer's authorized representative
and shall complete testing of all controls, burner adjustment and overall boiler operation.
The Contractor is responsible for a monitored start-up. The monitoring agency
(Washington Gas Light Company or owner approved company) shall record the main
gas supply pressure at inlet of gas line control assembly, gas manifold pressure, and
control settings. Copies of this data shall be supplied to the Owner.

COMBUSTION TESTS
The contractor, upon completion of the fuel burning system, shall submit a written report

on the operating of each burner to the engineer and will include the following
information.
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COMBUSTION TEST REPORT

Job Name:
Manufacturer:
Model #
National Board #

Operating Set Point:
High Limit Set Point:

Gas Supply Pressure LF / HF
Last Elbow Pressure LF / HF

Low Fire
O
(0{0)

co,
Stack Temp

Mid Fire

O

CcO

CO,

Stack Temp

High Fire
O

(610)

CO,

Stack Temp

END OF SECTION
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SECTION 15622

CAST IRON BOILERS AND BURNERS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

A. The Bidding and Contract requirements, Division 1 - General Requirements,
Section 15010 - General Provisions, and Section 15050 - Basic Materials and
Methods, shall apply to this section.

SCOPE

A. Provide a complete field assembled low pressure wet base cast iron sectional
water boiler arranged for operation with a combination natural gas and No. 2
light oil forced draft power burner.

QUALITY ASSURANCE

A. The boiler shall be constructed in accordance with the provisions of Section IV of
the ASME Boiler and Pressure Vessel Code and shall be stamped with the
ASME symbol. It shall be tested, approved and listed by IBR, shall be capable of
developing full IBR gross output capacity at 100% firing rate and shall include
the IBR certification symbol. The burner shall comply with the requirements of
the Underwriters Laboratories. The complete fuel burning system shall further
be in full accordance with Industrial Risk Insurers (IRI).

B. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS
A. Provide shop drawings on this equipment as described in Section 15010 - 1.04.

The controls coordination meeting described in 15900 shall be held before the
shop drawings are submitted.

PART 2 - PRODUCTS

2.01

CAST IRON BOILER/BURNER UNIT

The boiler assembly shall consist of multiple cast iron sections, a natural gas and light
oil fired combination burner, fuel trains, water and control connections, controls and an
insulated jacket. Capacity shall be as shown on the drawings. Boiler shall be as
manufactured by PEERLESS. Boilers manufactured by BURNHAM, WEILMCLAIN,
SLANT-FIN or H.B. SMITH are acceptable providing capacities and arrangements can
be furnished. Burners shall be as manufactured by WEBSTER ENGINEERING. Burners
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manufactured by POWER FLAME are acceptable providing capacities and
arrangements can be furnished.

A

Boiler

1.

The boiler shall consist of cast iron sections constructed in conformity
with ASME Code requirements and tested hydrostatically for a 50 psi
water working pressure. The boiler sections shall be of the three-nipple
design with internal waterway baffles to provide for balanced water
circulation.

Jacket - The boiler shall be provided with a metal jacket to be installed
after the supply and return piping is in place. The jacket shall cover the
entire boiler excluding the burner and shall be completely insulated
between the jacket and the boiler with fiberglass insulation. The jacket
shall have a factory applied baked enamel finish. Provide an extended
jacket when noted in the equipment schedule.

Trim - Provide all water trim, including a combination pressure altitude
gauge and thermometer, ASME rated water relief valves, high limit
aquastat, and two low water cutoffs (one float type and one probe type).

Pressure Atomizing Burners

1.

Furnish and install UL labeled combination gas-oil mechanical pressure
atomizing type oil burners. Oil burner shall be capable of burning No. 2
fuel oil and shall be capable of burning natural gas. Burner shall have
rated capacity as specified.

The oil burner shall burn the specified quantity of fuel without
objectionable vibration, noise, or pulsation with not more than 20%
excess air and no CO in the products of combustion on gas firing, and
maximum of No. 2 smoke as measured on the Bacharach Scale.

The burners shall incorporate a stainless steel flame retention type
combustion head for long life and efficient operation. Burners that have
refractory of cast iron type combustion heads will not be approved.

A permanent observation port shall be provided in the burner to allow
observation of both the pilot and main flame.

Supply voltage will be volts, phase, 60 hertz. All motors shall be suitable
for use on this voltage. All burner controls are to be for use on 120 volts,
1 phase, 60 hertz. The 120-volt control voltage shall be supplied through
an isolating step-down control transformer from the supply voltage.
Transformer shall be supplied as part of the burner controls and mounted
in the control cabinet.
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Burner Accessories

1. A two-stage oil pump shall be provided for each burner. This shall be
supplied as an integral part of the burner.

2. Two approved automatically operated safety shut-off valves shall be
provided in the oil supply to the burner; valves are to be piped in series
but wired in parallel.

3. Supply an oil pressure gauge (liquid filled with 1 1/2" diameter face) to
indicate the discharge oil pump pressure. Provide 4 turn gauge cock.

4. Install a manual gate valve, fuel oil filter or strainer, and vacuum gauge
on the suction side of the oil pump.

5. Install a fusible link actuated safety cut-off valve in the oil supply line
between the oil tank and the manual gate valve at the oil pump.

6. Oil pressure supervision shall be provided by an approved pressure
switch interlocked to accomplish a non-recycling safety shutdown in the
event of low oil pressure.

7. Oil piping connections to the burners shall consist of, on the inlet side:
shut-off valve, filter, union, and pressure gauge; and on the outlet side:
check valve, shut-off valve, pressure gauge and union. Relief valve or
pressure regulators shall be installed per burner manufacturer's
recommendations.

2.02 BURNER CONTROLS

A

The on/off operation of the burner(s) shall be controlled by water temperature by
means of a temperature control.

An additional high-limit safety temperature control of the manual reset type shall
be provided to control each burner.

Pre- and post-purge operation of the burner fan shall be provided.

A manual restart of the burner shall be necessary in the event of shutdown due
to flame failure.

All three phase motors shall be controlled and protected by an automatic starter
with thermal overload protection. Starter shall be interlocked to prevent burner
operation when overload relays are tripped out.

Supply a burner mounted airflow switch to prevent the energization of the main
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fuel valves in the event of insufficient combustion air.

G. Manual reset of system shall be required to restart burner after airflow failure has
occurred.
H. A factory prewired control cabinet shall be supplied with each burner. Cabinet

shall be mounted on burner. Cabinet shall house the flame safeguard control,
programming purge timer, burner motor starter, fuses, control switches, alarm
bell with automatic reset silencing switch to ring on low water or flame failure,
control transformer, indicating lamps as specified hereinafter and relays that may
be required. Alarm bell shall be EDWARD's 4" diameter AC adaptable. Provide
an engraved nameplate permanently affixed to the front of the cabinet with the
following information.

Installing Contractor:

Contractor Phone No.

Date Warranty - FROM: TO:

l. Provide in each control cabinet individual lights with nameplates to indicate
"power on," main fuel valve on," "call heat," "ignition on," "pilot failure," "low
water," and "main flame failure."

J. Furnish and install on the control cabinet for each boiler an electrical non-
resettable elapsed time indictor, minimum of 99,999.9 hours, minimum 2 1/2"
round face, UL listed, with NEMA standard round and square detachable bezels.
Units by Cramer-Grainger's model no. 6X137.

K. The changing from one fuel to the other shall be manual by means of fuel
selector switch. No burner adjustments shall be required to switch from one fuel
to the other.

L. The burners shall be equipped with suitable fuel and air controls to assure
smooth main flame ignition.

M. Fuel-air control must be synchronized. The fuel-air drive unit shall be provided
with a position-indicating switch, which shall be interlocked with the flame
safeguard system to assure starting with low fire position. The flame safeguard
system shall further program this drive unit to provide a full open louver purge of
sufficient time to provide a four air change pre-ignition purge of the combustion
chamber, heat exchanger, and a flue passages. Duration of purge shall not be
less than 30 seconds.

N. Pre-ignition purge air flow rate shall be no less than 60% maximum firing rate air
flow. Interlocks shall be provided to monitor and prove 60% airflow purge when
air inlet louvers are opened automatically to obtain this purge rate.
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2.03

2.04

0.

Provide and install emergency shut-off switch of burners at each entrance/exit to
boiler room. Switch shall be push button type by Square "D" type TR with type
TM contact and type KA contact block.

BOILER SEQUENCING CONTROLS

A

Provide and install as a part of the burner control systems a Lead-Lag Boiler
Sequencing Control System for a two-boiler system. It shall respond to
variations in the main header temperature. The system operating temperature is
180 degrees F. Two lead-lag aquastats shall be installed in the header and
wired to the boiler #1 burner panel lead-lag terminals. Install a boiler #1/boiler #2
switch in the boiler #1 burner panel.

In the event of power failure, the Lead-Lag system shall bring the boilers on the
line in sequence after power is restored.

The two boiler mounted temperature controls on each boiler, previously
specified, one of which shall be the manual reset type, shall be in addition to the
Lead-Lag System and shall both function as high limit controls.

BURNER MANAGEMENT CONTROL SYSTEM

Each burner will be equipped with a Microprocessor Based Burner Management
Safeguard Control System, which shall be UL listed.

A

Components

1. Each burner will be equipped with UL/FM approved microprocessor
based Burner Management Safeguard Control System that incorporates
a plug-in design, with the programmer, amplifier and display module to be
in separate components. A self-diagnostic circuit within the control will
identify module failures and an appropriate message will be displayed for
servicing. This circuit will cause a safety shutdown should any component
in the control fail. For example, if the amplifier module is malfunctioning,
the message center will display the message, “LOCKOUT REPLACE
AMPLIFIER”.

2. Each component will plug into the Master Chassis and be keyed to insure
that the components may be installed only into the proper location.

3. The control mounting screw will secure all components in the chassis.
This will prevent tampering while the control is installed in the base. The
control must be removed from the base to replace any of the
components.
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6.

The amplifier shall be the auto-check ultraviolet type.

The control shall be the FIREYE YB110UV Flame-Monitor with the
BLI510 display module and YP100 Programmer.

The ultraviolet scanner shall be the FIREYE UV1A.

B. Control System Functions

1.

The control will have a non-volatile memory, which allows it to remember
burner history and present position, even after a power interruption. A
minimum of 42 different messages will be displayed on the message
center of the control (in English words and phrases) which indicates
system function and diagnostic information.

The messages shall provide clear, concise information concerning
system timing, present burner sequence position, lockout causes
including wiring base terminal designations and historical data.

The control shall provide for direct connection of limit and operating
controls, fuel valve interlock, damper position interlocks, running
interlocks (such as airflow, fuel pressure and temperature), burner motor,
ignition, pilot valves, firing rate motor and alarm.

During the firing cycle, a constant read-out of the flame signal will be
displayed on the message center.

At the end of each firing cycle, the control will display main fuel operating
hours and complete firing history.

The control shall accomplish a safe start component check during each
start. This will prevent the burner from firing under any condition, which
causes the flame to assume and hold its energized position due the
presence of an actual flame, a flame simulating component failure or
mechanical failure.

Control shall provide a purge period of not less than 30 seconds with a
damper driven to the open position and an interlock circuit provided to
prove airflow rate during the purge period. A starting interlock circuit is
required to prove that the burner equipment is in the low fire position at
the same time of ignition, plus an interlock to prove airflow during the
purge and firing cycle.

Control shall provide limited trial-for-ignition of pilot flame restricted to 10
seconds, trial-for-main flame restricted to 10 or 15 seconds (selectable)
for oil or gas.
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9. Control shall provide a safety shutdown following flame failure, with fuel
and ignition circuits de-energized in not more than four seconds.

10. Control shall provide a post purge period of 15 seconds following a
shutdown.

11. The system shall remain automatically under control of the operating
control and when power is restored following power failure. Manual reset
shall be required following any safety lockout. When in a lockout
condition, power interruptions will not recycle the control.

12. The control shall provide a check-run switch will allow the service
technician to stop the burner sequence in any of four different positions.

- High Fire Purge
- Low Fire Purge
- Pilot Trail for Ignition
- Low Fire (Burner On)

13. Interconnection  with either a computer terminal or modem
communications shall be possible. When connected, such equipment will
access both present control/burner status and historical information
through a serial data port on the display module.

14. The message center display shall be designed to accept first out
indication of an additional 16 limit condition from a separate future
expansion module.

2.05 GAS VALVE TRAIN

A

The gas train piping shall include a 1/4" NPT pressure tapping with 1/4" pipe plug
upstream and downstream of each valve and regulator in the gas train.

Provide a gas pressure gauge to indicate the gas burner manifold pressure.

Furnish and install one manually operated lubricated plug cock upstream of all
valves.

Provide one gas pressure regulator (of tight shut-off type) with vent to outside
atmosphere, in accordance with local gas company and IRI requirements.

Provide one automatically operated motorized safety gas valve. Safety valve
shall be proven closed during pre-ignition by proof of valve closure interlock
switch on valve.

Provide a second automatically motor operated gas safety shut-off valve to
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operate simultaneously with the above gas valve.

A normally open, fully ported, electrically with proven closed operated valve shall
be provided in a vent line connected between the two safety shut-off valves. The
vent pipe shall be run independent of other vents to the outside atmosphere and
provided with union to check vent valve operation. The proven closed switch
shall interlock with its burner controls. Acceptable manufacturer: MAXON.

A separate pilot gas cock, gas pressure regulator and pilot safety shut-off valve
shall be provided for the ignition gas supply.

A manually operated lubricated plug-type gas valve shall be located downstream
of both automatic gas valves to permit leakage testing of the valves. A leak test
gauge and gauge cock shall be provided.

Gas pressure supervision shall be provided by approved pressure switches
interlocked to accomplish a non-recycling safety shutdown in the event of either
high or low gas pressure.

PART 3 EXECUTION

3.01

3.02

3.03

3.04

3.05

INSTALLATION

A

The boiler shall be assembled as recommended by the boiler manufacturer and
set above the boiler room floor on a 4" high concrete pad where shown on the
drawing. The installation shall meet all IRI requirements. Provide gas ignition
when required.

B. Burners shall have 4” deep, sealed, galvanized sheet metal oil drip pans. Pans
shall be 6” larger than burner assembly (all sides).
VENTING

Boilers shall be vented as shown on the drawings and described in Section 15616.

GAS PIPING

Gas piping shall be installed as shown on the drawings and described in Section 15350.

OIL PIPING

Qil piping shall be installed as shown on the drawings and described in Section 15604.

START-UP

Start-up service shall be provided by the equipment manufacturer's authorized
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3.06

representative and shall include complete testing of all controls, burner adjustment and
overall boiler operation. The Contractor is responsible for a monitored start-up. The
monitoring agency (Washington Gas Light Company or owner approved company) shall
record the main gas supply pressure at inlet of gas line control assembly, gas manifold
pressure, control settings and chimney draft-inches water column. Copies of this data
shall be supplied to the Owner.

COMBUSTION TESTS
The contractor, upon completion of the fuel burning system, shall submit a written report

on the operating of each burner to the engineer and will include the following
information.
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GAS BURNER
Make Model
Serial No.

CO, CcO
High Fire High Fire
Low Fire Low Fire

Net Stack Temperature Gas Burning Rate
High Fire High Fire
Low Fire Low Fire
Gas Pressure at Orifices Gas Pressure Upstream of All Valves
High Fire High Fire
Low Fire Low Fire
Microamp or Voltage Reading Microamps
for flame supervision Volts
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Make

Serial No.

OIL BURNER

Model

CO,

High Fire

Low Fire

Net Stack Temperature
High Fire

Low Fire

Nozzle Pressure

High Fire

Low Fire

Microamp or Voltage Reading
for flame supervision

Smoke Bacharach Scale

High Fire

Low Fire

Oil Burning Rate
High Fire

Low Fire

Microamps
Volts

END OF SECTION
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SECTION 15624

STEEL BOILERS AND BURNERS

PART 1 - GENERAL
1.01 GENERAL

The Bidding and Contract requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

1.02 SCOPE

Provide a complete low pressure packaged three-pass steel firetube water boiler
arranged for operation with combination natural gas and No. 2 light oil forced draft
power burner.

1.03 QUALITY ASSURANCE
A. Each boiler shall be designed, constructed and pressure tested in accordance
with the provisions of the ASME Boiler and Pressure Vessel Code for Heating

Boilers and shall be stamped with the required official ASME symbol.

B. Each boiler shall be rated to standards developed by the American Boiler
Manufactures Association.

C. Each boiler shall be tested, certified and listed in accordance with the
requirements of the American Gas Association and GE Global Asset Protection
(GE GAP).

D. Each boilers burner unit shall be approved and listed by the Underwriters

Laboratory and shall include the official U/L Label. Burner shall be factory fire
tested prior to shipment. A copy of this report shall be furnished to the Owner.

E. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

1.04 SUBMITTALS
Provide shop drawings on this equipment as described in Section 15010 - 1.04. The

controls coordination meeting described in 15900 shall be held before the shop
drawings are submitted.

PART 2 - PRODUCTS

15624-1 11/21



STEEL BOILERS AND BURNERS SECTION 15624

2.01

BOILER/BURNER UNIT

The boiler assembly shall consist of a packaged steel firetube boiler, a natural gas and
light oil fired combination burner, fuel train, water control connections, controls and an
insulated jacket. Capacity shall be as shown on the drawings. Boiler shall be as
manufactured by BURNHAM. Boilers by HURST BOILER (series 100) are acceptable
providing capacities and arrangement can be furnished. Burners shall be as
manufactured by WEBSTER ENGINEERING. Burners by POWER FLAME are
acceptable providing capacities and arrangements can be furnished.

A. Boiler

1. The boiler shall be a packaged three-pass forced draft steel firetube type
constructed in conformity with ASME Code requirements and tested
hydrostatically for a 30 psi working pressure. Boiler shall be sealed for
forced draft firing, with skid base and floor insulation, factory installed and
insulated jacket, rear vertical smoke outlet, rear access door with
observation port, lifting lugs, and flue brush and handle.

2. Boiler shall be equipped with a minimum of six (6) handholes for cleaning
purposes and at least two corner blowdowns for chemical/sludge
blowdown purposes.

3. Boiler to have a hinged front flue access cover with access to all fire
tubes, and a rear access door for fire box access.

4. The boiler insulation shall consist of a 2 inch fiber glass blanket under a
sectional performed sheet metal lagging. Smoke box and front flue
access shall have a minimum of 2” inside or outside insulation.

5. Trim - Provide all water trim, including a combination pressure altitude
gauge and thermometer, ASME rated water relief valves, high limit
aquastat, and two low water cutoffs (one float type and one probe type).

B. Pressure Atomizing Burners

1. Furnish and install UL labeled combination gas-oil mechanical pressure
atomizing type oil burners. Oil burners shall be capable of burning No. 2
fuel oil and shall be capable of burning natural gas. Burner shall have
rated capacity as specified.

2. The oil burners shall burn the specified quantity of fuel without
objectionable vibration, noise, or pulsation with not more than 20%
excess air and a maximum of No. 2 smoke as measured on the
Bacharach Scale.

3. The burners shall incorporate a stainless steel flame retention type
combustion head for long life and efficient operation. Burners that have
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refractory or cast iron type combustion heads will not be approved.

A permanent observation port shall be provided in the burner to allow
observation of both the pilot and main flame.

Supply voltage willbe __ volts, __ phase, 60 hertz. All motors shall be
suitable for use on this voltage. All burner controls are to be for use on
120 volts, 1 phase, 60 hertz. The 120 volt control voltage shall be
supplied through an isolating step-down control transformer from the
supply voltage. Transformer shall be supplied as part of the burner
controls and mounted in the control cabinet.

Burner Accessories:

1.

A two-stage oil pump shall be provided for each burner. This shall be
supplied as an integral or remote part of the burner.

Two approved automatically operated safety shut-off valves shall be
provided in the oil supply to the burner, valves are to be piped in series
but wired in parallel.

Supply an oil pressure gauge (liquid filled with 1 1/2" diameter face) to
indicate the discharge oil pump pressure. Provide V4 turn gauge cock.

Install a manual gate valve, fuel oil filter or strainer and vacuum gauge on
the suction side of the oil pump.

Install a fusible link actuated safety cut-off valve in the oil supply line
between the oil tank and the manual gate valve at the oil pump.

Oil pressure supervision shall be provided by an approved pressure
switch interlocked to accomplish a non-recycling safety shutdown in the
event of low oil pressure.

Oil piping connections to the burners shall consist of, on the inlet side:
shut-off valve, filter, union, and pressure gauge; and on the outlet side:
check valve, shut-off valve, pressure gauge and union. Relief valve or
pressure regulators shall be installed per burner manufacturer's
recommendations.

2.02 BURNER CONTROLS

A

The on/off operation of the burner(s) shall be controlled by water temperature by
means of a temperature control.

An additional high-limit safety temperature control of the manual reset type shall
be provided to control each burner.
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C.

D.

Pre- and post-purge operation of the burner fan shall be provided.

A manual restart of the burner shall be necessary in the event of shutdown due
to flame failure.

All conduit for controls and motors shall be liquid-tight. See specification
Section 16110.

All three phase motors shall be controlled and protected by a burner mounted
fuse block with fuses sized per NEC and an automatic starter with thermal
overload protection. Starter shall be interlocked to prevent burner operation
when overloaded relays are tripped out.

Supply a burner mounted airflow switch to prevent the energization of the main
fuel valves in the event of insufficient combustion air.

Manual reset of system shall be required to restart burner after airflow failure has
occurred.

A factory pre-wired control cabinet shall be supplied with each burner. Cabinet
shall be mounted on burner. Cabinet shall house the flame safeguard control,
programming purge timer, burner motor starter, fuses, control switches, alarm
bell with automatic reset silencing switch to ring on low water and flame failure,
control transformer, indicating lamps as specified hereinafter and relays that may
be required. The control cabinet door shall be hinged to allow access to the
controls. Alarm bell shall be EDWARD's 4" diameter AC adaptable. Provide an
engraved nameplate permanently affixed to the front of the cabinet with the
following information.

Installer Contractor:

Contractor Phone No.:

Date Warranty - FROM: TO:

Provide on each control cabinet six (6) individual lights with nameplates to
indicate "POWER ON", "CALL FOR HEAT", “IGNITION", "FUEL ON", "LOW
WATER" AND “FLAME FAILURE".

Furnish and install on the control cabinet for each boiler an electrical non-
resettable elapsed time indictor, minimum of 99,999.9 hours, minimum 2 1/2"
round face, UL listed, with NEMA standard round and square detachable bezels.
Units by Cramer-Grainger's model no. 6X137.

The changing from one fuel to the other shall be manual by means of fuel
selector switch. No burner adjustments shall be required to switch from one fuel
to the other.
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M.

The burners shall be equipped with suitable fuel and air controls to assure
smooth main flame ignition.

Fuel-air control must be synchronized. The fuel-air drive unit shall be provided
with a position-indicating switch, which shall be interlocked with the flame
safeguard system to assure starting with low fire position. The flame safeguard
system shall further program this drive unit to provide a full open louver purge of
sufficient time to provide a four air change pre-ignition purge of the combustion
chamber, heat exchanger, and flue passages. Duration of purge shall not be
less than 30 seconds.

Pre-ignition purge air flow rate shall be no less than 60% maximum firing rate air
flow. Interlocks shall be provided to monitor and prove 60% airflow purge when
air inlet louvers are opened automatically to obtain this purge rate.

Modulation of fuel input shall be provided. A modulation temperature control
shall be supplied to modulate a burner mounted damper motor controlling both
fuel and air supply by means of mechanical linkage. Provide on the control
cabinet a manual-auto switch and a potentiometer for manual control of the firing
rate. Characterized cams shall be provided for both oil and gas operation.

Provide an aquastat in the boiler water to maintain low-fire until the aquastat
setting of 120°F is reached.

Provide and install emergency shut-off switch of burners at each entrance/exit to
boiler room. Switch shall be push button type by Square "D" type TR with type
TM contact and type KA contact block.

2.03 BOILER SEQUENCING CONTROLS

A

Provide and install as a part of the burner control systems a Lead-Lag Boiler
Sequencing Control System for two-boiler system. It shall respond to variations
in the main header temperature. The system operating temperature is 180
degrees F. Two lead-lag aquastats shall be installed in the header and wired to
the boiler #1 burner panel lead-lag terminals. Install a boiler #1/boiler #2 switch
in the boiler #1 burner panel.

In the event of power failure, the Lead-Lag system shall bring the boilers on the
line in sequence after power is restored.

The two boiler mounted temperature controls on each boiler, previously
specified, one of which shall be the manual reset type, shall be in addition to the
Lead-Lag System and shall both function as high limit controls.

2.04 BURNER MANAGEMENT CONTROL SYSTEM
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Each burner will be equipped with a Microprocessor Based Burner Management
Safeguard Control system that shall be UL listed.

A. Components

1.

Each burner will be equipped with UL/FM approved microprocessor
based Burner Management Safeguard Control System that incorporates
a plug-in design, with the programmer, amplifier and display module to be
in separate components. A self-diagnostic circuit within the control will
identify module failures and an appropriate message will be displayed for
servicing. This circuit will cause a safety shutdown should any component
in the control fail. For example, if the amplifier module is malfunctioning,
the message center will display the message, “LOCKOUT REPLACE
AMPLIFIER”.

Each component will plug into the Master Chassis and be keyed to insure
that the components may be installed only into the proper location.

The control mounting screw will secure all components in the chassis.
This will prevent tampering while the control is installed in the base. The
control must be removed from the base to replace any of the
components.

The amplifier shall be the auto-check ultraviolet type.

The control shall be the FIREYE YB110UV Flame-Monitor with the
BLL510 display module, YP100 Programmer.

The ultraviolet scanner shall be the FIREYE UV1A.

Provide the FIREYE YZ300 Expansion Module which shall annunciate the
following messages: ‘LOW GAS PRESSURE”, “HIGH GAS
PRESSURE”, “LOW OIL PRESSURE”, “AIRFLOW”, AND ‘LOW
WATER”.

B. Control System Functions

1.

The control will have a non-volatile memory, which allows it to remember
burner history and present position, even after a power interruption. A
minimum of 42 different messages will be displayed on the message
center of the control (in English words and phrases) which indicates
system function and diagnostic information.

The messages shall provide clear, concise information concerning
system timing, present burner sequence position, lockout causes
including wiring base terminal designations and historical data.

The control shall provide for direct connection of limit and operating
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10.

11.

12.

13.

controls, fuel valve interlock, damper position interlocks, running
interlocks (such as airflow, fuel pressure and temperature), burner motor,
ignition, pilot valves, firing rate motor and alarm.

During the firing cycle, a constant read-out of the flame signal will be
displayed on the message center.

At the end of each firing cycle, the control will display main fuel operating
hours and complete firing history.

The control shall accomplish a safe start component check during each
start. This will prevent the burner from firing under any condition, which
causes the flame to assume and hold its energized position due the
presence of an actual flame, a flame simulating component failure or
mechanical failure.

Control shall provide a purge period of not less than 30 seconds with a
damper driven to the open position and an interlock circuit provided to
prove airflow rate during the purge period. A starting interlock circuit is
required to prove that the burner equipment is in the low fire position at
the same time of ignition, plus an interlock to prove airflow during the
purge and firing cycle.

Control shall provide limited trial-for-ignition of pilot flame restricted to 10
seconds, trial-for-main flame restricted to 10 or 15 seconds (selectable)
for oil or gas.

Control shall provide a safety shutdown following flame failure, with fuel
and ignition circuits de-energized in not more than four seconds.

Control shall provide a post purge period of 15 seconds following a
shutdown.

The system shall remain automatically under control of the operating
control and when power is restored following power failure. Manual reset
shall be required following any safety lockout. When in a lockout
condition, power interruptions will not recycle the control.

The control shall provide a check-run switch will allow the service
technician to stop the burner sequence in any of four different positions.

- High Fire Purge
- Low Fire Purge
- Pilot Trail for Ignition
- Low Fire (Burner On)

Interconnection with either a computer terminal or modem
communications shall be possible. When connected, such equipment will
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access both present control/burner status and historical information
through a serial data port on the display module.

14. The message center display shall be designed to accept first out
indication of an additional 16 limit condition from a separate future
expansion module.

2.05 GAS VALVE TRAIN

A

The gas train piping shall include a 1/4" NPT pressure tapping with 1/4" pipe plug
upstream and downstream of each valve and regulator in the gas train.

Provide a gas pressure gauge to indicate the gas burner manifold pressure.

Furnish and install one manually operated lubricated plug cock upstream of all
valves.

Provide one gas pressure regulator (of tight shut-off type) with vent to outside
atmosphere, in accordance with local gas company and GE GAP requirements.

Provide one automatically operated motorized safety gas valve. Safety valve
shall be proven closed during pre-ignition by proof of valve closure interlock
switch on valve.

Provide a second automatically motor operated gas safety shut-off valve to
operate simultaneously with the above gas valve.

A normally open, fully ported, electrically with proven closed operated valve shall
be provided in a vent line connected between the two safety shut-off valves. The
vent pipe shall be run independent of other vents to the outside atmosphere and
provided with union to check vent valve operation. The proven closed switch
shall interlock with its burner controls. Acceptable manufacturer: MAXON. No
substitutes.

A separate pilot gas cock, gas pressure regulator and pilot safety shut-off valve
shall be provided for the ignition gas supply.

A manually operated lubricated plug-type gas valve shall be located downstream
of both automatic gas valves to permit leakage testing of the valves. A leak test
gauge and gauge cock shall be provided.

Gas pressure supervision shall be provided by approved pressure switches
interlocked to accomplish a non-recycling safety shutdown in the event of either
high or low gas pressure.

PART 3 - EXECUTION
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3.01

3.02

3.03

3.04

3.05

3.06

INSTALLATION

A. The boiler shall be assembled as recommended by the boiler manufacturer and
set above the boiler room floor on a 4" high concrete pad where shown on the
drawing. The installation shall meet all GE GAP and ASME requirements.
Provide gas ignition when required.

B. Burners shall have 4” deep, sealed galvanized sheet metal oil drip pans. Pans
shall be 6” larger than burner assembly (all sides).

C. The boiler main drain, low water cutoff and pressure relief valve shall be piped
separately to the nearest floor drain.

VENTING

Boilers shall be vented as shown on the drawings and described in Section 15616.
GAS PIPING

Gas piping shall be installed as shown on the drawings and described in Section 15350.
OIL PIPING

Qil piping shall be installed as shown on the drawings and described in Section 15604.
START-UP

Service shall be provided by the equipment manufacturer's authorized representative
and shall complete testing of all controls, burner adjustment and overall boiler operation.
The Contractor is responsible for a monitored start-up. The monitoring agency
(Washington Gas Light Company or Owner approved company) shall record the main
gas supply pressure at inlet of gas line control assembly, gas manifold pressure, control
settings and chimney draft-inches water column. Copies of this data shall be supplied to
the Owner.

COMBUSTION TESTS
The Contractor, upon completion of the fuel burning system, shall submit a written

report on the operation of each burner to the engineer and will include the following
information.
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Make

Serial No.

GAS BURNER

Model

CO,

High Fire

Low Fire

Net Stack Temperature

High Fire

Low Fire

Gas Pressure at Orifices

High Fire

Low Fire

Microamp or Voltage Reading
for flame supervision

CO

High Fire
Low Fire

Gas Burning Rate

High Fire
Low Fire

Gas Pressure Upstream of All Valves

High Fire
Low Fire

Microamps
Volts
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Make

Serial No.

OIL BURNER

Model

CO,

High Fire

Low Fire

Net Stack Temperature

High Fire

Low Fire

Nozzle Pressure

High Fire

Low Fire

Microamp or Voltage Reading
for flame supervision

CO

High Fire
Low Fire

Smoke Bacharach Scale

High Fire
Low Fire

Oil Burning Rate

High Fire
Low Fire

Microamps
Volts

END OF SECTION
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SECTION 15625

BOILER BURNER REPLACEMENT AND BOILER CONVERSION

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

A. Boiler Room — Replace the burners on the (select) existing boilers with new
combination natural gas and no. 2 light oil forced draft power burners. The
(select) existing boilers are (select) model (select)

Provide new gas valve trains for these two boilers.

B. Boiler Room — Convert the steam boilers and burners to hot water heating.
Remove all existing steam trim. The (select) existing boilers are (select)
model(select) with (select) model(select)
burners.
QUALITY ASSURANCE

The burner shall comply with the requirements of the Underwriters Laboratories. The
complete fuel burning system shall further be in full accordance with Industrial Risk
Insurers (IRI).

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

BOILER UNIT (Burner Replacement Only)

Burner shall be manufactured by WEBSTER ENGINEERING. Burners manufactured by
POWER FLAME are acceptable providing capacities and arrangements can be
furnished.

A. Pressure Atomizing Burners

1. Furnish and install U/L labeled combination gas-oil mechanical pressure
atomizing type oil burners. QOil burners shall be capable of burning No. 2
fuel oil and shall be capable of burning natural gas. Burner shall have
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rated capacity as specified. Burners shall have necessary accessories
for mounting onto existing boilers.

The oil burners shall burn the specified quantity of fuel without
objectionable vibration, noise, or pulsation with not more than 20%
excess air and a maximum of No. 2 smoke as measured on the
Bacharach Scale.

The burners shall incorporate a stainless steel flame retention type
combustion head for long life and efficient operation. Burners, which
have refractory or cast iron type combustion heads, will not be approved.

A permanent observation port shall be provided in the burner to allow
observation of both the pilot and main flame.

Supply voltage will be (select)  volts,(select) __ phase, 60 hertz.
All motors shall be suitable for use on this voltage. All burner controls
are to be for use on 120 volts, 1 phase, 60 hertz. The 120 volt control
voltage shall be supplied through an isolating stepdown control
transformer from the supply voltage. Transformer shall be supplied as
part of the burner controls and mounted in the control cabinet.

B. Burner Accessories

1.

A two-stage oil pump shall be provided for each burner. This shall be
supplied as an integral or remote part of the burner.

Two approved automatically operated safety shut-off valves shall be
provided in the oil supply to the burner, valves are to be piped in series
but wired in parallel.

Supply an oil pressure gauge (liquid filled with 11/2” diameter face) to
indicate the discharge oil pump pressure.

Install a manual gate valve, fuel oil filter or strainer and vacuum gauge on
the suction side of the oil pump.

Install a fusible link actuated safety cut-off valve in the oil supply line
between the oil tank and the manual gate valve at the oil pump.

Oil pressure supervision shall be provided by an approved pressure
switch interlocked to accomplish a non-recycling safety shutdown in the
event of low oil pressure.

Oil piping connections to the burners shall consist of, on the inlet side:
shut-off valve, filter, union, and pressure gauge; and on the outlet side:
check valve, shut-off valve, pressure gauge and union. Relief valve or
pressure regulators shall be installed per burner manufacturer’s
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10.

11.

12.

13.

14.

15.

16.

recommendations.

All conduit for controls and motors shall be liquid-tight. See specification
section 16110.

All three phase motors shall be controlled and protected by a burner
mounted fuse block with fuses sized per NEC and an automatic starter
with thermal overload protection. Starter shall be interlocked to prevent
burner operation when overloaded relays are tripped out.

Supply a burner mounted airflow switch to prevent energizing the main
fuel valves in event of insufficient combustion air.

Manual reset of system shall be required to restart burner after airflow
failure has occurred.

A factory pre-wired control cabinet shall be supplied with each burner.
Cabinet shall be mounted on burner. Cabinet shall house the flame
safeguard switches, alarm bell with automatic reset silencing switch to
ring on low water or flame failure, control transformer, indicating lamps
as specified hereinafter and relays that may be required. The control
cabinet door shall be hinged to allow access to the controls. Alarm bell
shall be EDWARD’s 4” diameter AC adaptable. Provide an engraved
nameplate permanently affixed to the front of the cabinet with the
following information.

Installing Contractor:

Contractor Phone No.:

Date Warranty — FROM: TO:

Provide on each control cabinet six (6) individual lights with nameplates
to indicate "POWER ON", "CALL FOR HEAT", “IGNITION", "FUEL ON",
"LOW WATER" AND “FLAME FAILURE".

Furnish and install on the control cabinet for each boiler an electrical
non-resettable elapsed time indictor, minimum of 99,999.9 hours,
minimum 2 1/2" round face, UL listed, with NEMA standard round and
square detachable bezels. Units by Cramer-Grainger's model no.
6X137.

The changing from one fuel to the other shall be manual by means of
fuel selector switch. No burner adjustments shall be required to switch
from one fuel to the other.

The burners shall be equipped with suitable fuel and air controls to
assure smooth main flame ignition.
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17.

18.

19.

20.

21.

Fuel-air control must be synchronized. The fuel-air drive unit shall be
provided with a position-indicating switch, which shall be interlocked with
the flame safeguard system to assure starting with low fire position. The
flame safeguard system shall further program this drive unit to provide a
full open louver purge of sufficient time to provide a four air change pre-
ignition purge of the combustion chamber, heat exchanger, and flue
passages. Duration of purge shall not be less than 30 seconds.

Pre-ignition purge airflow rate shall be no less than 60% maximum firing
rate airflow. Interlocks shall be provided to monitor and prove 60%
airflow purge when air inlet louvers are opened automatically to obtain
this purge rate.

Modulation of fuel input shall be provided. A modulation temperature
control shall be supplied to modulate a burner mounted damper motor
controlling both fuel and air supply by means of mechanical linkage.
Provide on the control cabinet a manual-auto switch and a potentiometer
for manual control of the firing rate.

Provide an aquastat in the boiler water to maintain low-fire until the
aquastat setting of 120 F is reached.

Provide and install emergency shut-off switch of burners at each
entrance/exit to boiler room. Switch shall be push button type by Square
"D" type TR with type TM contact and type KA contact block.

2.02 BURNER MANAGEMENT CONTROL SYSTEM (Burner Replacement Only)

Each burner will be equipped with a Microprocessor Based Burner Management
Safeguard Control system, which shall be U/L, listed.

A. Components

1.

Each burner will be equipped with UL/FM approved microprocessor
based Burner Management Safeguard Control System that incorporates
a plug-in design, with the programmer, amplifier and display module to
be in separate components. A self-diagnostic circuit within the control
will identify module failures and an appropriate message will be
displayed for servicing. This circuit will cause a safety shutdown should
any component in the control fail. For example, if the amplifier module is
malfunctioning, the message center will display the message,
“‘LOCKOUT REPLACE AMPLIFIER”.

Each component will plug into the Master Chassis and be keyed to
insure that the components may be installed only into the proper
location.
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The control mounting screw will secure all components in the chassis.
This will prevent tampering while the control is installed in the base. The
control must be removed from the base to replace any of the
components.

The amplifier shall be the auto-check ultraviolet type.
The control shall be the FIREYE YB110UV Flame-Monitor with the

BLL510 display module, YP100 Programmer.
The ultraviolet scanner shall be the FIREYE UV1A.

B. Control System Functions

1.

The control will have a non-volatile memory, which allows it to remember
burner history and present position, even after a power interruption. A
minimum of 42 different messages will be displayed on the message
center of the control (in English words and phrases) which indicates
system function and diagnostic information.

The messages shall provide clear, concise information concerning
system timing, present burner sequence position, lockout causes
including wiring base terminal designations and historical data.

The control shall provide for direct connection of limit and operating
controls, fuel valve interlock, damper position interlocks, running
interlocks (such as airflow, fuel pressure and temperature), burner motor,
ignition, pilot valves, firing rate motor and alarm.

During the firing cycle, a constant read-out of the flame signal will be
displayed on the message center.

At the end of each firing cycle, the control will display main fuel operating
hours and complete firing history.

The control shall accomplish a safe start component check during each
start. This will prevent the burner from firing under any condition, which
causes the flame to assume and hold its energized position due the
presence of an actual flame, a flame simulating component failure or
mechanical failure.

Control shall provide a purge period of not less than 30 seconds with a
damper driven to the open position and an interlock circuit provided to
prove airflow rate during the purge period. A starting interlock circuit is
required to prove that the burner equipment is in the low fire position at
the same time of ignition, plus an interlock to prove airflow during the
purge and firing cycle.
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10.

11.

12.

13.

14.

Control shall provide limited trial-for-ignition of pilot flame restricted to 10
seconds, trial-for-main flame restricted to 10 or 15 seconds (selectable)
for oil or gas.

Control shall provide a safety shutdown following flame failure, with fuel
and ignition circuits de-energized in not more than four seconds.

Control shall provide a post purge period of 15 seconds following a
shutdown.

The system shall remain automatically under control of the operating
control and when power is restored following power failure. Manual reset
shall be required following any safety lockout. When in a lockout
condition, power interruptions will not recycle the control.

The control shall provide a check-run switch will allow the service
technician to stop the burner sequence in any of four different positions.

- High Fire Purge
Low Fire Purge
Pilot Trail for Ignition
- Low Fire (Burner On)

Interconnection with either a computer terminal or modem
communications shall be possible. When connected, such equipment will
access both present control/burner status and historical information
through a serial data port on the display module.

The message center display shall be designed to accept first out
indication of an additional 16 limit condition from a separate future
expansion module.

2.03 GAS VALVE TRAIN (Burner Replacements Only)

A

The gas train piping shall include a 1/4" NPT pressure tapping with 1/4" pipe plug
upstream and downstream of each valve and regulator in the gas train.

Provide a gas pressure gauge to indicate the gas burner manifold pressure.

Furnish and install one manually operated lubricated plug cock upstream of all

valves.

Provide one gas pressure regulator (of tight shut-off type) with vent to outside
atmosphere, in accordance with local Gas Company and GE GAP requirements.

Provide one automatically operated motorized safety gas valve. Safety valve
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shall be proven closed during pre-ignition by proof of valve closure interlock
switch on valve.

Provide a second automatically motor operated gas safety shut-off valve to
operated simultaneously with the above gas valve.

A normally open, fully ported, electrically with proven closed operated valve shall
be provided in a vent line connected between the two safety shut-off valves. The
vent pipe shall be run independent of other vents to the outside atmosphere and
provided with union to check vent valve operation. The proven closed switch
shall interlock with its burner controls. Acceptable manufacturer: MAXON. No
substitutions

A separate pilot gas cock, gas pressure regulator and pilot safety shut-off valve
shall be provided for the ignition gas supply.

A manually operated lubricated plug-type gas valve shall be located downstream
of both automatic gas valves to permit leakage testing of the valves. A leak test
gauge and gauge cock shall be provided.

Gas pressure supervision shall be provided by approved pressure switches
interlocked to accomplish a non-recycling safety shutdown in the event of either
high or low gas pressure.

2.04 STEAM TO HOT WATER BOILER CONVERSION

A

Trim — Provide all water trim, including a combination pressure altitude gauge
and thermometer, ASME rated water relief valves, high limit aquastat, and two
low water cutoffs.one probe type and one float type. The boiler water jacket shall
be acid washed prior to water being circulated through the hot water heating
system.

Burner Controls

1. The on/off operation of the burner(s) shall be controlled by water
temperature by means of a temperature control.

2. An additional high limit safety temperature control of the manual reset
type shall be provided to control each burner.

3. Pre- and post-purge operation of the burner fan shall be provided.

4. A manual restart of the burner shall be necessary in the event of
shutdown due to flame failure.

5. Provide an aquastat in the boiler water to maintain low-fire until the
aquastat’s setting of 120°F is reached.
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2.05

C.

Boiler conversions shall comply with the following:

1. Virginia Department of Labor and Industry, Office of Compliance
Management, Boiler Safety.

2. ASME
3. The Boiler Manufacturer
4. Boiler nameplate information shall be updated by the boiler

manufacturer or approved testing agency to reflect the conversion.

BOILER SEQUENCING CONTROLS

A

Provide and install as a part of the burner control systems a Lead-Lag Boiler
Sequencing Control System for two boiler system. It shall respond to variations
in the main header temperature. The system operating temperature is 180°F.
Two lead-lag aquastats shall be installed in the header and wired to the boiler #1
burner panel lead-lag terminals. Install a boiler #1/boiler #2 switch in the boiler
#1 burner panel.

In the event of power failure, the Lead-Lag system shall bring the boilers on the
line in sequence after power is restored.

The two boiler mounted temperature controls on each boiler, previously
specified, one of which shall be the manual reset type, shall be in addition to the
Lead-Lag System and shall both function as high limit controls.

PART 3 - EXECUTION

3.01

3.02

3.03

INSTALLATION

The new burners shall be mounted on the existing boilers. The installation shall meet all
GE GAP and ASME requirements.

GAS PIPING

Gas piping shall be installed as shown on the drawings and described in Section 15350.

OIL PIPING

Qil piping shall be installed as shown on the drawings and described in Section 15604.
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3.04 COMBUSTION TESTS

The Contractor, upon completion of the fuel burning system, shall submit a written
report on the operation of each burner to the engineer and will include the following
information.
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GAS BURNER
Make Model
Serial No.

CO, CcO
High Fire High Fire
Low Fire Low Fire

Net Stack Temperature Gas Burning Rate
High Fire High Fire
Low Fire Low Fire
Gas Pressure at Orifices Gas Pressure Upstream of All Valves
High Fire High Fire
Low Fire Low Fire
Microamp or Voltage Reading Microamps
for flame supervision Volts
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Make

Serial No.

OIL BURNER

Model

CO,

High Fire

Low Fire

Net Stack Temperature

High Fire
Low Fire

Nozzle Pressure

High Fire

Low Fire

Microamp or Voltage Reading
for flame supervision

CO

High Fire
Low Fire

Smoke Bacharach Scale

High Fire
Low Fire

Oil Burning Rate
High Fire

Low Fire

Microamps
Volts

END OF SECTION
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SECTION 15651

REFRIGERATION PIPING SYSTEMS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

A. The Bidding and Contract Requirements, Division 1 - General Requirements,
section 15010 - General Provisions, and Section 15050 - Basic Materials and
Methods shall apply to this section.

SCOPE

A. The refrigeration piping system shall be provided, installed, tested, evacuated
and charged.

QUALITY CONTROL
A. The refrigeration piping system shall be provided, installed, tested, evacuated
and charged in accordance with the manufacturer's recommendations, ANSI,

ASHRAE, and ARI's Safety Code for Mechanical Refrigeration, state and local
codes.

SUBMITTALS

Provide shop drawings on the proposed system as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

GENERAL

The refrigerant piping system shall be provided complete and installed in accordance
with the manufacturer's recommendations and as specified herein. The size of the
refrigerant pipes shall be obtained from the equipment manufacturer unless otherwise
shown on the drawings.

A. Pipe, Fittings and Accessories - The pipe shall be type ACR 'L' copper
refrigerant tubing with hard wrought copper fittings. Pipe sized % inch and larger
shall be hard drawn. Pipe size 3/8 inch and smaller can either be hard or soft
drawn. All of the joints shall be brazed with a filler material that complies with
AWS classification BCuP-5. A sight glass with moisture indicator shall be
provided if not provided with equipment, and installed in the liquid line in close
proximity to the expansion device (not required on VRF systems). A removable
SPORLAN cartridge type drier-strainer shall be installed in the liquid line with a
three-way valve by-pass if it is not provided on the equipment (not required on
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w

o O

m

VRF systems). Use type 'L' copper tubing to pipe the relief valve discharge to
the outside.

Condensate Drain Piping - Shall be type 'L' copper tubing.

Pipe Hangers and Supports - Shall be as required in section 15050.

The piping shall be insulated as shown in section 15250.

For VRF systems, the use of GelCopper per-insulated copper tubing, or

approved equal, is acceptable for use from the refrigerant mains, typically
located in corridors, to the terminal devices in sizes listed for soft copper.

PART 3 - EXECUTION

3.01

GENERAL

The Refrigeration Piping System shall be installed in accordance with the
manufacturer's recommendations as shown on the drawings and as specified herein.

A

Installation- During brazing an inert gas (such as nitrogen) shall be continuously
passed through the system at a rate sufficient to maintain an oxygen free
environment to prevent the formation of copper oxide scale. After piping has
been completed, the refrigerant piping system shall be pressure tested at a
pressure of 300 psi on the high side and 150 psi on the low side. The pressure
shall be maintained on the system for a minimum of 12 hours. The system shall
be evacuated when the surrounding ambient air is not less than 60°F. If the
temperature is less, auxiliary heat must be provided to insure proper evacuating
conditions. A minimum vacuum of 500 Microns of Hg. shall be pulled on the
system and maintained for 12 hours. The vacuum pump displacement shall be
not less than 2 cfm for up to 15 tons. Owner/Engineer shall be notified to witness
both the pressure and vacuum tests.

The system shall be charged as recommended by the equipment manufacturer.

END OF SECTION
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SECTION 15655

COMBINATION SPLIT SYSTEM AIR HANDLER/REMOTE
AIR COOLED CONDENSING UNITS

PART | - GENERAL

1.01

1.02

1.03

1.04

GENERAL

A. The Bidding and Contract Requirements, Division 1 - General Requirements,
Section 15010 - General Provisions, and Section 15050 -Basic Materials and
Methods shall apply to this section.

SCOPE

A. Provide and install complete the Combination Air Handling/Remote Air Cooled
Condensing Units as shown on the drawing and specified herein.

QUALITY ASSURANCE
A. The combined systems shall comply with ARI Standard 210.

B. Both the air handling unit and the air cooled condensing unit shall be
Underwriters Laboratories listed and bear the UL label.

C. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS
A. Provide shop drawings on this equipment as described in Section 15010 - 1.04.

The controls coordination meeting described in 15900 shall be held before the
shop drawings are submitted.

PART 2 - PRODUCTS

2.01

COMBINATION AIR HANDLER/REMOTE AIR COOLED CONDENSING UNIT

The combination air handling/remote air cooled condensing unit systems shall be
provided and installed of the type and capacities as shown on the drawings and
specified herein. The matching systems shall be manufactured by the manufacturer
shown on the drawings. Combination systems fully equal to the specified manufacturer
and manufactured by TRANE, CARRIER or DAIKIN are acceptable.

A. Air Handling Units
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COMBINATION SPLIT SYSTEM AIR

HANDLER/REMOTE AIR COOLED CONDENSING UNITS SECTION 15655

1.

Type - Shall have horizontally or vertically arranged insulated cabinet,
direct expansion cooling coil, non-corrosive, positively sloped, cleanable,
insulated 1AQ type drain pan, centrifugal fan, adjustable belt drive and
integral filter rack with throwaway filters. An accessory heating coil shall
be provided when indicated on the drawings.

Cabinet - Heavy gauge steel, phosphatized and finished with baked-on
acrylic enamel and insulated with foil faced permanent fireproof glass
fiber. Provide removable access panels for the filter, fan and damper
sections. Install isolators as recommended by manufacturer.

Cooling Coil - Shall be aluminum fin secondary surface mechanically
bonded to primary surface of 1/2" seamless copper tubing and shall be
leak tested to 300 psi. Refrigerant holding charge and matched capacity
expansion valves shall be provided. Coil rows and circuiting to be as
recommended by manufacturer to match condensing unit to meet job
requirements.

Heating Coil Electric - Shall be enclosed nickel-chromium wire heating
element. Heating section shall contain built-in contactors, thermal
cutouts, interlock relays and box, and line voltage terminal blocks with
lugs.

Heating Coil Hot Water-Shall be constructed of aluminum fins
mechanically bonded to seamless copper tubes, with continuous fin
collars and sleeved coil and supports. Coils shall be factory tested at 300
psi. Hot water coils shall be placed downstream of the Dx coil.

Drain Pan — Insulated non-corrosive, positively sloped, cleanable 1AQ
type with threaded pipe connection.

Fan - Forward curved centrifugal with adjustable belt drive. Motor shall
be overload protected.

Filters — Shall be throwaway type, 2" thick, 35% efficient. Filters shall
have a minimum MERYV rating of 13.

Starter - Provided magnetic starter with red running light. See Electric
Motor Starters, Section 15050 - 2.07.

B. Air Cooled Condensing Unit

1.

Type - The air-cooled condensing unit shall have all operating
components assembled on one common base. These shall include:
compressor, condenser coil, condenser fans and motors, charging
valves, moisture indicating sight glass, shut-off valves, all controls and a
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COMBINATION SPLIT SYSTEM AIR

HANDLER/REMOTE AIR COOLED CONDENSING UNITS SECTION 15655

holding charge of R-410A. The unit shall be designed for outdoor
installation.

Casing - Shall be of 14-gauge zinc coated steel with all exterior surfaces
painted with enamel for weather protection. Drain holes shall be provided
for elimination of rain. Provide removable panels for access to
components.

Condenser Fans and Motors - Shall be furnished with direct driven,
propeller type fans arranged for vertical discharge. Condenser fan
motors shall have Class B motor insulation, inherent protection, and shall
be of the permanently lubricated type, resiliently mounted. Each fan shall
have a safety guard. Controls shall be included for low ambient operation
down to 0* F.

Condenser Coil - Shall have copper tubing with heavy-duty aluminum
fins. The coil shall be factory tested at 425 psi and dehydrated. A factory
or field installed sub-cooling circuit shall be provided to sub-cool
refrigerant a minimum of 20° below saturation temperatures.

Compressor - Shall be of hermetic design with spring isolators and shall
have crankcase heaters. Compressor shall be located in a section
separated from condenser fans and coils. Compressor shall have
across-the-line start.

Controls - Shall be factory wired and located in a separate enclosure.
Safety devices shall consist of high and low pressure stats compressor
overload devices and evaporator defrost control. Unit shall have
electronic defrost controls and capabilities. Controls shall include a
transformer for the control circuit.

PART 3 - EXECUTION

3.01

INSTALLATION

A

The combination system shall be installed and tested in accordance with the
manufacturer's recommendations, start-up and service instructions and as
shown on the drawings.

The refrigeration piping system shall be installed in accordance with section

Two sets of spare filters shall be provided in addition to the set used during
construction with each unit. The filters shall be changed after the construction
dust has been eliminated and before final inspection. The other set of filters
shall be stored in the respective mechanical rooms or spaces.
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D. Provide one spare fan belt for each air handling unit.
E. Provide a typed list of all the different units, their filter sizes, and belt sizes to be

included in the O & M manuals. The list shall include the unit designation, filter
size, belt size and the number of filters and belts required for each unit. In
addition to this submit to the Owner two additional copies of the list, distributed

to:

1. Project Manager, Office of Design and Construction Services, 8115
Gatehouse Road Falls Church VA 22042.

2. Coordinator, Mechanical Maintenance Division, Maintenance Services,

5025 Sideburn Road, Fairfax, Virginia, 22032.

END OF SECTION
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SECTION 15674

WATER COOLED CHILLER

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

A complete factory assembled package water-cooled hermetic centrifugal water chiller
shall be installed.

QUALITY ASSURANCE

A. Unit shall be run tested at the factory and start-up and checkout shall be done by
a factory certified technician. Pressurized components shall comply with the
ASME code for unfired pressure vessels.

B. Manufacturer shall provide a certification that the equipment has been
performance tested at the factory. Certification shall record the unit capacity in
BTU/hour and kilowatts.

C. Chiller performance shall be rated in accordance with Air Conditioning and
Refrigeration Institute (ARI) Standard 550, latest edition.

D. Equipment and installation shall be in compliance with Safety Code for
Mechanical Refrigeration, ANSI/ASHRAE 15-2004.

E. Factory start-up- The manufacturer shall supply complete factory start-up by a
factory approved start-up agent.

F. Equipment installer shall attend a controls coordination meeting with the
section15900 contractor as described in 15900, 1.03.

SUBMITTALS
Provide shop drawings on this equipment as described in section 15010, 1.04. The

controls coordination meeting described in 15900, 1.03 shall be held before the shop
drawings are submitted.
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PART 2 - PRODUCTS

2.01

CHILLER

The chiller shall be of the type and capacity shown on the equipment schedule on the
drawings. The unit shall be manufactured by TRANE. A unit fully equal to that specified
and manufactured by CARRIER or DAIKIN are acceptable. Centrifugal, helical-rotary or
screw-type compressors are acceptable.

A

Unit Description - The chiller shall be a factory assembled, piped, wired and
tested unit consisting of an evaporator, condenser, compressor, control panel,
refrigerant piping and purge system all assembled on one base with accessories
as required in this specification or as shown on the drawings. A matching motor
starter shall be located as shown on the drawings.

Refrigerant — The chiller shall use refrigerant R-134a or R-410a.

Evaporator and Condenser - Shall be of shell and tube type. Test pressures
shall be 45 psig minimum for the refrigerant side and 225 psig for the water side
of the shells. Provide refrigerant circuit safety rupture disc. Condensing circuit
marine type water box with taps for vents and drains shall be hydrostatically
tested at 1.5 times working pressure. Provide fixed orifice return liquid
refrigerant flow control.

Compressor - Shall be direct drive, single or multiple stage design with high
strength aluminum alloy, proof tested statically and dynamically balanced
impellers keyed directly to motor shaft. Hermetic compressor motor shall be
liquid refrigerant cooled with inherent low voltage protection, each phase motor
winding temperature sensing for stopping by any phase sensing excessive
temperature. Inherent single-phase protection shall operate in the same
manner. Capacity control shall be variable inlet guide vanes capable of
modulating performance from 100 to 10 percent of rated unit capacity at design
conditions. Provide submerged oil pump for lubrication.

Refrigerant Isolation Valves- Factory-installed condenser inlet and outlet
refrigerant valves shall allow isolation of the full refrigerant charge in the
condenser while servicing the chiller.

Control Panel - Shall be electronic with microprocessor, current limiter,
temperature control system with dead band range, indicator lights and gauges,
low refrigerant temperature override, unloaded start, anti-recycle timer to limit
starts to two per hour, oil pump operation, purge system operation, safety
controls, and integral fused control circuits. Provide Expanded Service Panel
located in the chiller control panel for reset of chilled water temperature based on
return water temperature. Purge System - Shall be provided to remove non-
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2.02

2.03

condensable gasses and return refrigerant to the machine. Provide a
communication interface between the chiller and the building energy
management system. Provide all necessary protocol documentation and
gateway hardware and software (if required) such that the section 15900 system
supplier may successfully create a communication interface between the control
system furnished in this section of the specification and the15900 control
system. Provide an adequate level of technical support to guide the section
15900 personal towards completion of subject communication interface. Protocol
must support reading/writing status and analog and digital point information from
this section of the specification.. All documentation, gateway hardware and
software, and required technical support are understood to be included in the
bid. The points listed in section 15900 input/output summaries as well as those
below shall be the minimum acceptable.

1. Chilled water pump request.
2. Chilled water setpoint.

3. Chiller enable/disable.

4. Chiller current draw.

5. Entering water temperature.
6. Leaving water temperature.
7. Compressor starts.

8. Compressor run time.

9. Alarm.

10. Present operating mode

G. Integral Compressor Motor Starter - Shall be closed transition Wye-Delta type
enclosed in a NEMA-1 enclosure with hinged door. Wires, busbars, and fittings
shall be copper. Anti-recycling timer shall be included. Provide lugs for
connection of specified conductors.

REFRIGERANT LEAKAGE SENSOR

A sensor mounted within the chiller room shall monitor refrigerant levels in the room.
The sensor shall measure and indicate refrigerant levels ranging from 0-1000 parts per
million. The sensor shall have an alarm setting of 1000 PPM which will activate audible
and visual alarms located in the chiller room, outdoors at the chiller room entrance, and
in the building outside of the chiller room. Exceeding the alarm setting of the sensor
shall also activate the chiller room emergency exhaust fan (and de-energize the boilers
and water heaters if located in the chiller room). Interlock wiring to be provided by the
mechanical contractor.

SIGNAGE

A. Provide signage outdoors on the exterior door to the chiller room, and indoors on
the outside of the chiller room door, which states "DO NOT ENTER WHEN
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ALARM IS ACTIVE. CALL THE OFFICE OF SAFETY AND SECURITY " 571-
423-2000.

B. Provide hazard signage outdoors on the exterior door to the chiller room, and
indoors on the outside of the chiller room door, to comply with the NFPA 704
requirements for use of refrigerants R-134a R-410a. Signs shall be a minimum
of 6" x6" and shall display the hazard ratings.

PART 3 - EXECUTION

3.01

INSTALLATION

A Factory start-up- The manufacturer shall supply a complete factory start-up by
a factory approved start-up agent.

B. Insulation - Insulate the evaporator shell, exposed refrigerant circuit piping and
auxiliary water piping as required. Insulation shall comply with the requirements
of Section 15250.

C. Installation - The chiller shall be installed in accordance with the manufacturer's
recommendations. Provide auxiliary water supply to purge unit and oil cooler.

D. Isolation - The chiller shall be mounted on spring vibration isolators.

E. Pipe Connections - The chiller shall have a marine water box on the condenser
water piping connections to the machine and either a marine water box or
flanged pipe connections on the chilled water piping connections to the machine
to allow removal of headers for inspection, cleaning, or removal of tubes. Two
1/2" valved connections shall be provided in tower water lines at machine inside
the condenser shut off valves for future chemical cleaning.

F. Refrigerant Leakage Sensor Installation - Sensor and alarms shall be installed in
accordance with manufacturer's recommendations.

G. Refrigerant Vent - Provide vent piping from rupture disc to outside of building.
Piping shall be sized as recommended by ARI.

H. Provide an engraved nameplate permanently affixed to the front of the control
cabinet with the following information.

INSTALLING CONTRACTOR:

CONTRACTOR PHONE #
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WARRANTY DATE FROM: TO:

END OF SECTION
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SECTION 15676

AIR COOLED CHILLER

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

A

The Bidding and Contract requirements, Division 1 - General Requirements,
section 15010 - General Provisions, and Section 15050 - Basic Materials and
Methods, shall apply to this section.

SCOPE

A

A complete factory assembled package air-cooled water chiller shall be installed.

QUALITY ASSURANCE

A

Unit shall be run tested at the factory and start-up and check out shall be done
by a factory certified technician. Pressurized components shall comply with the
ASME code for unfired pressure vessels. Rating and construction shall be in
accordance with ARI Standard 59086, ANSI B9.1 safety code and the National
Electrical Code.

B. Manufacturer shall provide a certification that the equipment has been
performance tested at the factory. Certification shall record the unit capacity in
BTU/hour and kilowatts.

C. Factory start-up- The manufacturer shall supply complete factory start-up by a
factory approved start-up agent.

D. Equipment installer shall attend a controls coordination meeting with the
section15900 contractor as described in 15900, 1.03.

SUBMITTALS

A. Provide shop drawings on this equipment as described in section 15010, 1.04.

The controls coordination meeting described in 15900, 1.03 shall be held before
the shop drawings are submitted.

PART 2 - PRODUCTS

2.01

AIR COOLED CHILLER

15676-1 11/21



The air-cooled chiller shall be of the type and capacity shown in the equipment schedule
on the drawings. The unit shall be manufactured by TRANE. A unit fully equal to that
specified and manufactured by CARRIER or DAIKIN is acceptable.

A

Unit Description - The Air Cooled chiller shall be a factory assembled, piped,
wired and tested unit consisting of a corrosion protected steel casing, an
evaporator, condensers, multiple scroll or screw compressors, control panel,
refrigerant piping and dual refrigeration system all assembled on one base with
accessories as required in this specification or as shown on the drawings. Motor
starters shall be unit mounted. The refrigerant used shall have an ozone
depletion potential of less than .05 and a global warming potential of less than
0.37, (R-134A, R-410A).

Unit Casing - Unit shall be enclosed in a galvanized steel casing, zinc
phosphatized, with an electrostatically applied baked enamel finish, capable of
withstanding Federal Test Method Standard No. 141, Method 6061, 500 hour
salt spray test.

Evaporator/Cooler - Shall be shell and tube type with removable heads and shall
have two independent direct-expansion refrigerant circuits. Cooler shall be
tested and stamped in accordance with ASME code for refrigerant side working
pressure of 235 psig and a minimum waterside working pressure of 150 psig.
Copper tubes shall be rolled into the tube sheets. Shell shall be covered with
3/4" layer of closed-cell foam plastic, vapor insulated.

Condenser
1. Air cooled condenser coils shall have aluminum fins mechanically bonded

to seamless copper tubes, cleaned, dehydrated, sealed, leak tested at
150 psig and pressure tested at 450 psig.

2. Condenser fans shall be propeller type with PVC coated steel wire safety
guards, balanced statically and dynamically, and shall discharge
vertically.

3. Condenser fan motors shall have inherent overcurrent protection.

4. Provide metal hail guards to protect the condenser coil from damage.

Compressors - Shall be scroll hermetic type with a maximum speed of 3500 rpm,
or rotary screw, serviceable and shall have an automatically reversible oil pump
and operating oil charge. Compressors shall be equipped with suction and
discharge shutoff valves and shall be mounted on individual spring vibration
isolators. Each compressor motor shall be cooled by suction gas passing
around the motor windings and shall be thermally protected with manual restart
after thermal or pressure overload stoppage. Each compressor shall be
equipped with an insert type crankcase heater to control oil dilution during
shutdown. Cycles per hour per compressor shall not exceed six.
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F. Refrigeration Circuit - Each refrigeration circuit shall include: hot gas muffler,
combination moisture indicator and sight glass, replaceable core refrigerant filter
drier, liquid line solenoid valve, expansion valve, suction and discharge pressure
gauges with manual shutoff valves, high side pressure relief device, and
charging valve.

G. Controls

1.

Unit controls, including microprocessor, shall be factory mounted and
wired in a weatherproof enclosure with hinged access doors for easy
access. The controls shall include automatic lead-lag except where
noted, pumpdown at beginning and end of every circuit cycle, loss-of-
charge protection, inherent low water flow protection, low chilled water
temperature safety, low- and high-suction superheat protection, low oil
pressure protection for each circuit, ground current protection for each
compressor, low control voltage to unit, current limit, field power and
control circuit terminal blocks, compressor and fan motor circuit breakers,
ON/OFF switch, replaceable relay board, individual solid-state
compressor protection board, leaving chilled water set point board,
diagnostic digital display module, a microprocessor board and a
temperature reset board. The chiller shall be capable of sending a chill
water pump run request to the building automation system.

Unit control capacity is based upon leaving water temperature and will be
compensated by return water temperature.

Minimum number of capacity control steps shall be as shown in the
equipment schedule.

Provide a definite purpose magnetic contactor for each compressor.
Calibrated circuit breakers shall be factory installed for each compressor,
shall be manual reset and ambient insensitive, and shall open all three

phases should an overload occur on any phase.

Unit primary electrical power supply shall be connected to a single point
with lugs sized for specified conductors.

Control voltage shall be provided by a factory installed integral control
transformer.

Heat tracing for exterior piping shall be provided by a separate 120 volt,
single phase power supply.

Provide a barrel freeze alarm output for connection to the BAS.
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be
for

Chiller shall be capable of operating at ambient air temperatures down to 0 deg
F without the use of glycol or any other type of antifreeze. Chillers that do not
meet this requirement are not acceptable.

Flow switches- switches for flow conformation shall be provided. Switches shall
paddle type with stainless steel bellows and paddle. Switches shall be suitable
outdoor installation.

PART 3 - EXECUTION

3.01

INSTALLATION

A. Factory Start-up- The manufacturer shall supply complete factory start-up by a
factory approved start-up agent.

B. Installation - The chiller shall be installed in accordance with the manufacturer's
recommendations.

C. Install isolation valves on evaporator water inlet and outlet at chiller.

D. Install thermometers on evaporator water inlet and outlet at chiller.

E. Isolation - Provide spring isolators as recommended by chiller manufacturer.

F. Pipe Connections - The machine shall have water boxes or the contractor shall
provide flanged pipe connections in the piping adjacent to the machine to allow
removal of headers for inspection, cleaning or removal of tubes.

G. Provide an engraved nameplate permanently affixed to the front of the control

cabinet (inside of cabinet for outdoor locations) with the following information.

INSTALLING CONTRACTOR:

CONTRACTOR PHONE #

WARRANTY DATE FROM: TO:

END OF SECTION
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SECTION 15680

PROPELLER FAN COOLING TOWER

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Building and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

A complete factory assembled propeller fan type cross flow induced draft design cooling
tower shall be installed.

QUALITY ASSURANCE
A. Capacity shall be in accordance with published ratings; wet deck ASTM standard
E-84 flame spread rated and finish corrosion protection tested per ASTM B117-

64. Towers thermal performance shall be in accordance with CTI standard 201.

B. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS
Provide shop drawings on this equipment as described in Section 15010 - 1.04. The

controls coordination meeting described in 15900 shall be held before the shop
drawings are submitted.

PART 2 - PRODUCTS

2.01

PROPELLER FAN COOLING TOWER

The propeller fan-cooling tower shall be of the type and capacity shown on the drawings.
The cooling tower shall be manufactured by BALTIMORE AIRCOIL. A unit fully equal to
the specified manufacturer and manufactured by MARLEY or EVAPCO is acceptable.

A. Unit Description - The cooling tower shall be a factory assembled, piped, wired
and tested unit consisting of a stainless steel housing, distribution basins, wet
deck, drift eliminator, propeller fan and fan motor and drive, all assembled on
one base with accessories using series 300 stainless steel nuts and bolts, as
required in this specification or as shown on the drawings.
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B.

Casing and Basins - Shall be constructed of heavy gauge, stainless steel
including all angles or channels. All casing exterior panels shall be fiberglass
reinforced polyester (FRP) panels or stainless steel panels. Piping connections
shall be flanged.

Hot water Distribution Basins - Shall be type 304 stainless steel and open gravity
type with distribution weirs and plastic metering orifices. Basin shall include
integral balancing valves and removable basin covers. Each cell shall have a
single water inlet with pre-strainer assembly, or external factory mounted
strainer. PVC distribution system with plastic or brass nozzles are acceptable.

Cold Water Basin - Shall be type 304 stainless steel and include circular access
doors; large area strainers type 304 stainless steel with perforated openings
sized smaller than water distribution metering orifices; and an integral anti-
vortexing hood to prevent air entrainment.

Wet Deck and Drift Eliminator - Shall be manufactured and performance tested
by the manufacturer and shall be 15 mils thick polyvinyl chloride. It shall have a
flame spread rate of 5 per ASTM E84-77a.

Air Inlet Louvers - Shall be waveform, fiberglass-reinforced polyester or stainless
steel, spaced to minimize air resistance and prevent splash out.

Fan - Shall be fixed pitch cast aluminum propeller type mounted on a solid steel
fan shaft supported by heavy duty, self-aligning relubricatible 40,000-hour life
bearings with cast iron housings. Extended lube lines shall be provided for ease
of maintenance. Provide galvanized steel fan guard.

Fan Motor and Drive

1. Motor - Shall be 1750 rpm drip-proof ball-bearing type with 1.15 service
factor. High efficiency motor shall be rated for VFD duty and suitable for
outdoor service and operation on indicated electrical service. Motor shall
be mounted on easily adjusted heavy-duty motor base located so that
drive and motor are in a protected position.

2. The V-belt fan drive shall be designed for not less than 150% of motor
nameplate horsepower. Drive and all moving parts shall be completely
enclosed by removable stainless steel screens.

3. Install VFD Variable Frequency Drive per specification section 15905.

4. Provide a vibration cutout switch to de-energize fan motors in case of
excessive vibration.

Electronic Water Level Control Package - Consists of a weather protected unit
mounted to the sump out of air stream and a slow acting solenoid valve installed
in the makeup water line.
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J. Starter - Shall be magnetic with HAND-OFF-AUTOMATIC switch and red
running light. See 15050, 2.07.

K. Basin Sump Heater Package — Provide heaters, contactors for each heater
element, control transformer, basin thermostat, and low water cut out. Provide
and wire one heater package for each tower cell. Provide a 1” threaded outlet in
each cells sump for the purposes of temperature monitoring via the ATC.

L. Internal/External Working/Service Platforms - provide complete internal/external
working/service platforms and ladder systems for the maintenance and service
of all drive components and motor assemblies, at access doors for plenum
sections and at the louver face. Towers which require service/maintenance from
the top (fan deck) shall be provided with a perimeter handrail system with a
ladder from grade to the fan deck. Ladders for external platforms shall extend to
grade.

PART 3 - EXECUTION

3.01

3.02

INSTALLATION

The cooling tower shall be installed as shown on the drawings and in accordance with
the manufacturer's recommendations. Coordinate required elevation with supporting
structure. Provide vibration isolation as shown on drawings.

A. Install OSHA approved ladders to all internal and external working/service
platforms.

B. Install manufacturer’s handrail system around the perimeter of the top of the unit.

WARRANTY

See Section 15010 for warranty information.

END OF SECTION
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SECTION 15681

CENTRIFUGAL FAN COOLING TOWER

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

A complete factory assembled centrifugal fan type sectional counterflow blow-through
design-cooling tower shall be installed.

QUALITY ASSURANCE
A. Capacity shall be in accordance with published ratings, wet deck ASTM standard
E-84 flame spread rated and finish corrosion protection tested per ASTM B117-

64. Towers thermal performance shall be in accordance with CTI standard 201.

B. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS
Provide shop drawings on this equipment as described in Section 15010 - 1.04. The

controls coordination meeting described in 15900 shall be held before the shop
drawings are submitted.

PART 2 - PRODUCTS

2.01

CENTRIFUGAL FAN COOLING TOWER

The centrifugal fan-cooling tower shall be of the type and capacity shown on the
drawings. The cooling tower shall be manufactured by BALTIMORE AIRCOIL. A unit
fully equal to the specified manufacturer and manufactured by EVAPCO is acceptable.

A. Unit Description - The cooling tower shall be a factory assembled and tested unit
consisting of a type 304 stainless steel pan and fan section with access
openings, centrifugal fan, fan motor and drive, heat transfer surface, water
distribution system and eliminator section, all prepared for piping and wiring and
assembled on one base with accessories series 300 stainless nuts and bolts as
required in this specification or as shown on the plans.
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B.

Casing and Basins - Shall be constructed of heavy gauge, stainless steel,
including all casing and basin interior and exterior surfaces.

Pan-Fan Section

1.

The combination pan-fan section shall consist of heavy gauge stainless
steel framework, stainless steel type 304 V-shaped self-cleaning pan and
centrifugal fans mounted beneath the sloping undersides of the pan.

Standard pan accessories shall include circular access doors; large area
lift-out stainless steel type 304 strainer with perforated openings sized
smaller than spray nozzle orifices, and mounted in an assembly baffled to
prevent circulation; and waste water bleed line with valve.

The forwardly curved centrifugal fans shall be constructed totally of 304
stainless steel statically and dynamically balanced. Fan housings shall
have compound curve inlet rings for efficient air entry, and discharge
cowls within the pan for increased fan efficiency and to prevent water
from entering the fans. Fan bearings shall be spherical self-aligning
sleeve type with two piece cast iron body, deep well reservoir, and oll
cup.

Electronic Water Level Control Package - Consists of a weather
protected unit mounted to the sump out of air stream and a slow acting
solenoid valve installed in the makeup water line.

Fan Motor Drive

1.

A 1750-rpm drip-proof ball-bearing fan motor with 1.15 service factor
shall be furnished. High efficiency motor shall be rated for VFD duty and
suitable for outdoor service and operation on indicated electrical service.
Motor shall be mounted on easily adjusted heavy-duty motor base
located so that drive and motor are in a weather-protected position.

The V-belt fan drive shall be designed for not less than 150% of motor
nameplate horsepower. Drive and all moving parts shall be completely
enclosed including the bottom by removable stainless steel screens.

Provide and install VFD variable frequency drive per specification
Section 15905.

Provide a vibration cutout switch to de-energize fan motors in case of
excessive vibration.

Surface Section

1.

The heat transfer sections of the tower shall be removable from the pan.
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Each shall be a composite assembly containing wet deck surface fill and
water distribution system in channel-formed casing layers, and shall have
sectional eliminators on top.

2. Fill - the wet deck surface of the tower shall consist of wave-formed or
cross-fluted sheets of polyvinyl chloride. The wet deck shall be designed
for protection against vermin, rot, fire, fungus attack, or warpage.

3. Water Distribution - Shall be distributed evenly over the tower fill area
through a spray tree consisting of a header and removable branches
constructed of schedule 40 PVC pipe. The branches and closely spaced
molded ABS plastic spray nozzles shall be threaded or held in place with
snap-on rubber grommets providing quick removal of individual nozzles
or complete branches for cleaning or flushing. The header shall include
provision for measuring spray pressure externally.

4. Eliminators - Shall be constructed of ultra violet light resistive polyvinyl
chloride. Eliminators shall be removable in easily handled sections.
They shall have a minimum of three breaks with a hooked leaving edge
and shall direct discharge air away from the fans at a 45-degree angle.

Starter - Shall be magnetic with HAND-OFF-AUTOMATIC switch and red
running lights. See 15050, 2.07.

Basin Sump Heater Package — Provide heaters, contactors for each heater
element, control transformer, basin thermostat and low water cut out. Provide
and wire one heater package for each tower cell. Provide a 1” threaded outlet in
each cells sump for the purpose of temperature monitoring via the automatic
temperature system.

Internal/External Working/Service Platforms- provide complete internal/external
working/service platforms and ladder systems for the maintenance and service
of all drive components and motor assemblies, at access doors for plenum
sections and at the louver face. Towers which require service/maintenance from
the top (fan deck) shall be provided with a perimeter handrail system with a
ladder from grade to the fan deck. Ladders for external platforms shall extend to
grade.

PART 3 - EXECUTION

3.01

INSTALLATION

The cooling tower shall be installed as shown on the drawings and in accordance with
the manufacturer's recommendations. Coordinate required elevation with supporting
structure. Provide vibration isolation as shown on drawings.

Install OSHA approved ladders to all internal and external working/service
platforms.
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3.02 WARRANTY
See Section 15010 for warranty information.

END OF SECTION
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SECTION 15682

CLOSED CELL COOLING TOWER

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements,
Section 15010 - General Provisions, and Section 15050 - Basic Materials and Methods,
shall apply to this section.

SCOPE

A complete factory-assembled closed circuit cooling tower of induced draft design with
vertical air discharge shall be installed.

QUALITY ASSURANCE
A. Capacity shall be in accordance with published ratings, wet deck ASTM standard
E-84 flame spread rated and finish corrosion protection tested per ASTM B117-

64. Towers thermal performance shall be in accordance with CTI standard 201.

B. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS
Provide shop drawings on this equipment as described in Section 15010 - 1.04. The

controls coordination meeting described in 15900 shall be held before the shop drawings
are submitted.

PART 2 - PRODUCTS

2.01

COOLING TOWER

The cooling tower shall be of the type and capacity shown on the drawings. The cooling
tower shall be manufactured by BALTIMORE AIRCOIL. A unit fully equal to the
specified manufacturer and manufactured by MARLEY or EVAPCO is acceptable.

A. Unit Description - The cooling tower shall be a factory assembled, piped, wired
and tested unit consisting of a stainless steel housing, distribution basins, wet
deck, drift eliminator, propeller fan and fan motor and drive, recirculating spray
water pump and piping, positive closure damper hood and actuator, all
assembled on one base with accessories using series 300 stainless steel nuts
and bolts, as required in this specification or as shown on the drawings.
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B.

Casing and Basins - Shall be constructed of heavy gauge, stainless steel
including all angles or channels. All casing exterior panels shall be fiberglass
reinforced polyester (FRP) panels or stainless steel panels. Piping connections
shall be flanged.

Stainless Steel Coil - Coil shall be constructed of Type 304 stainless steel
serpentine tube. Tubes shall be sloped for free drainage and coil assembly shall
be pneumatically tested at 375 psig (2,685 kPa). Coil shall be ASME B31.5
compliant.

Hot Water Distribution Basins - Shall be type 304 stainless steel and open gravity
type with distribution weirs and plastic metering orifices. Basin shall include
integral balancing valves and removable basin covers. Each cell shall have a
single water inlet with pre-strainer assembly, or external factory mounted
strainer. PVC distribution system with plastic or brass nozzles are acceptable.

Cold Water Basin - Shall be type 304 stainless steel and include circular access
doors; large area strainers type 304 stainless steel with perforated openings
sized smaller than water distribution metering orifices; and an integral anti-
vortexing hood to prevent air entrainment.

Wet Deck and Drift Eliminator - Shall be manufactured and performance tested
by the manufacturer and shall be 15 mils thick polyvinyl chloride. It shall have a
flame spread rate of 5 per ASTM E84-77a.

Air Inlet Louvers - Shall be wave form, fiberglass reinforced polyester or
stainless steel, spaced to minimize air resistance and prevent splash-out.

Positive Closure Damper Hood - Provide coil air intake hoods with factory
mounted positive closure dampers with stainless steel linkages and damper
actuators. The hood shall be factory insulated.

Fan - Shall be fixed pitch cast aluminum propeller type mounted on a solid steel
fan shaft supported by heavy duty, self-aligning relubricatible 40,000 hour life
bearings with cast iron housings. Extended lube lines shall be provided for ease
of maintenance. Provide galvanized steel fan guard. To maintain the quality of
the local environment, the closed circuit cooling tower shall be furnished with a
low sound fan.

Fan Motor and Drive

1. Motor - Shall be 1750 rpm drip-proof ball-bearing type with 1.15 service
factor. High efficiency motor shall be rated for VFD duty and suitable for
outdoor service and operation on indicated electrical service. Motor shall
be mounted on easily adjusted heavy duty motor base located so that
drive and motor are in a protected position.
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2. The V-belt fan drive shall be designed for not less than 150% of motor
nameplate horsepower. Drive and all moving parts shall be completely
enclosed by removable stainless steel screens.

3. Install VFD Variable Frequency Drive per specification Section 15905.

4. Provide a vibration cutout switch to de-energize fan motors in case of
excessive vibration.

Recirculating Spray Water Pump

1. Pump shall be close coupled, bronze fitted centrifugal pump.
2. Motor shall be totally enclosed fan cooled (TEFC) motor.
3. Provide bleed line with metering valve from pump discharge to overflow.

Electronic Water Level Control Package - Consists of a weather protected unit
mounted to the sump out of air stream and a slow acting solenoid valve installed
in the makeup water line. Provide a level control package for each tower cell.

Basin Sump Heater Package - Provide heaters, contactors for each heater
element, control transformer, basin thermostat, and low water cut out. Provide
and wire one heater package for each tower cell. Provide a 1" threaded outlet in
each cells sump for the purposes of temperature monitoring via the ATC.

Pump Starter - Shall be magnetic with HAND-OFF-AUTOMATIC switch and red
running light. See 15050, 2.07.

Internal/External Working/Service Platforms- provide complete internal/external
working/service platforms and ladder systems for the maintenance and service of
all drive components and motor assemblies, at access doors for plenum sections
and at the louver face. Towers which require service/maintenance from the top
(fan deck) shall be provided with a perimeter handrail system with a ladder from
grade to the fan deck. Ladders for external platforms shall extend to grade.

PART 3 - EXECUTION

3.01

INSTALLATION

A

The cooling tower shall be installed as shown on the drawings and in accordance
with the manufacturer's recommendations. Coordinate required elevation with
supporting structure. Provide vibration isolation as shown on drawings.

Install OSHA approved ladders to all internal and external working/service
platforms.
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C. Install manufacturer's handrail system around the perimeter of the top of the unit.
3.02 WARRANTY

See Section 15010 for warranty information.

END OF SECTION
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SECTION 15691

SPECIAL SYSTEM ROOM AIR CONDITIONING UNIT
(SELF CONTAINED UNIT)

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

Furnish and install a ceiling mounted self contained air conditioning unit for the room as
described below and shown on plans.

QUALITY ASSURANCE

The air conditioning units shall have published ratings and shall be listed as acceptable
by an approved testing agency.

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010, 1.04.

PART 2 - PRODUCTS

2.01

SELF CONTAINED ROOM AIR CONDITIONING UNIT

The air conditioning unit shall be furnished and installed of the type and capacity as
shown on the drawings and herein specified. The air conditioning unit shall be
manufactured by LIEBERT. Units fully equal to the specified manufacturer and
manufactured by SPACE COOLER, DATAAIRE, or SKIL-AIRE are acceptable.

A. Package Indoor Unit - Shall be completely assembled, piped, wired, and factory
tested. Unit configuration shall be horizontal, designed for ceiling mounting and
fit the 2' X 4' opening of the T-bar ceiling.

1. Cabinet - Shall be constructed of heavy gauge galvanized steel and
designed for easy installation and service access. All service access
shall be through the sides of the unit without removing the unit from the
ceiling. Cabinet shall be insulated with 1 1/2 pound density insulation
providing thermal and acoustical treatment. Mounting kit shall include
vibration isolators.
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AIR CONDITIONING UNIT (SELF CONTAINED UNIT) SECTION 15691

2. Air Distribution System - Shall include a direct drive forward curved
centrifugal fan arranged to draw air through the evaporator. The blower
motor shall be mounted on vibration isolators and shall have three
speeds to allow airflow to be adjusted to the specific requirements of the
installation. The return/supply grille assembly shall include discharge
grille and a hinged return grille for filter access. Filter shall be a 1"
disposable type. Filters shall have a minimum MERYV rating of 13.

3. Compressor - Shall be of the hermetically sealed type, complete with a
resilient suspension system, oil strainer, inherent motor protection, and
anti-slug protection. Refrigerant shall be 410A.

4. Evaporator Coils - Shall be direct expansion type. The prime surface
shall be of seamless copper tubes with aluminum plates fins.

Condenser - The built-in condenser section contains the compressor, filter drier,
sightglass, suction line accumulator, and condenser coil. The coil shall be
constructed with copper tubes and aluminum fins. Condenser air shall be ducted
to the unit using a centrifugal condenser fan.

Automatic Temperature Control - Unit shall operate through built-in controls and
wall mounted microprocessor-based thermostat. Provide all control wiring
between unit and thermostat.

PART 3 - EXECUTION

3.01  INSTALLATION

A. The air conditioning units shall be installed and tested in accordance with the
manufacturer's recommendations and as shown on the drawings.

B. Unit shall be suspended from the structure using all-thread rods with vibration
isolators.

C. Units shall not be located directly above any electronic/electric equipment.

D. New filters shall be installed after construction is over and before the final

inspection.

E. Provide a typed list of all the different units and their filter sizes to be included in

the O & M manuals. In addition to this, submit to the Owner two additional
copies of the list, distributed to:

1. Project Manager, Office of Design and Construction Services, Project
Manager, Design & Construction Services, 8115 Gatehouse Road, Suite
3500, Falls Church, VA 22042.
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2. Coordinator, Mechanical Maintenance Division, Maintenance Services,
5025 Sideburn Road, Fairfax, Virginia, 22032

END OF SECTION
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SECTION 15692

SPECIAL SYSTEM ROOM AIR CONDITIONING UNIT
(SPLIT SYSTEM UNIT)

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, Section 15050 - Basic Materials and Methods, and Section
15651 Refrigeration Piping Systems shall apply to this section.

SCOPE

Furnish and install a ceiling/wall mounted air conditioning unit for the room as described
below and as shown on the plans.

QUALITY ASSURANCE

The ductless air conditioning units shall have published ratings and shall be listed as
acceptable by an approved testing agency.

SUBMITTALS

Provide shop drawings on this equipment as described in section 15010, 1.04.

PART 2 - PRODUCTS

2.01

SPLIT SYSTEM ROOM AIR CONDITIONER

The ductless room air conditioning unit shall be furnished and installed of the type and
capacity as shown on the drawings and herein specified. The ductless air conditioning
unit shall be manufactured by PANASONIC. Units fully equal to the specified
manufacturer and manufactured by MITSUBISHI,TRANE, DAIKIN, or CARRIER are
acceptable.

A. Air cooled split system air conditioning unit having the capability listed in the
schedule on the drawings.

B. Air conditioning unit to be factory assembled and pre-wired suitable for low
pressure operation, consisting of an indoor and outdoor unit, controls, air filters
(filters shall have a minimum MERV rating of 13), refrigerant cooling coil and
refrigerant piping. Refrigerant shall be 410A.

C. The ductless unit drain pan shall be provided with a float switch to automatically
shutoff the unit should the drain pan fill a indicating a clogged condensate drain
line.
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15692

Outdoor unit shall be equipped with low ambient kit, wind baffle, and crankcase
heater.

Automatic Temperature Control- Unit shall operate through built in controls and
wall mounted microprocessor based thermostat. Provide all control wiring
between unit and thermostat.

PART 3 - EXECUTION

3.01

INSTALLATION

A

o

I o mm

For areas containing ceilings, provide a ceiling recessed type unit. Should a wall
unit be required, install unit as high as possible under provisions of the
manufacturer's instruction.

Identify unit with its tag showing the building number, unit number and area
served. For example, label the Communication Room unit “AC-1-
1/Communication Room”.

Coordinate installation with architectural and electrical work.

During construction, keep unit inlet and outlet sealed with polyethylene sheet to
prevent accumulation of construction dust in unit.

Prior to startup, clean inside of unit thoroughly of all construction dust.
Do not operate unit until area has been cleaned and filters are in place.
Unit to be fully charged with refrigerant.

Refrigerant piping shall be type ACR ‘L’ copper refrigerant tubing with hard
wrought copper fittings. Pipe sized 2 inch and larger shall be hard drawn. Pipe
sized 3/8 inch and smaller can either be hard or soft drawn. All of the joints shall
be brazed with a filler material that complies with AWS classification BCuP-5.
Use type ‘L’ copper tubing to pipe the relief valve discharge to the outside.

Correct any deficiencies in unit operation.
Do not locate unit directly overtop of electric or electronic equipment.

Provide a typed list of all the different units and their filter sizes to be included in
the O & M manuals. In addition to this, submit to the Owner two additional
copies of the list, distributed to:

1. Project Manager, Design & Construction Services, 8115 Gatehouse Road,
Suite 3500, Falls Church Va 22042.

2. Coordinator, Mechanical Maintenance Division, Maintenance Services, 5025
Sideburn Road, Fairfax, Virginia, 22032.
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END OF SECTION
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SECTION 15700

VARIABLE REFRIGERANT FLOW SYSTEM

PART 1 - GENERAL

1.01

1.02

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

The work covered under this section shall include the following:

A

Complete variable refrigerant flow system including equipment, piping, and
controls. System shall be a VRF (variable refrigerant flow) multi split air
conditioning system. The system will utilize an air cooled condensing unit
supplying a maximum of forty indoor fan coil units with combinations of outdoor
units 3 - 25 ton capacity with a maximum of 2 outdoor units connected at one
time for 208-230V/ 3 Phase service.

The VRF (Variable Refrigerant Flow) system shall be a simultaneous cooling and
heating heat pump system. The VRF system shall consist of an outdoor unit,
high efficiency heat recovery units designed for minimum piping and maximum
design flexibility, indoor units, and controls by the equipment manufacturer.
Each indoor unit shall be independently capable of operating in either heating or
cooling mode regardless of the mode of other indoor units.

The variable refrigerant flow system piping system shall be designed by a
manufacturer's certified designer. If Basis-of-Design system is not used,
contractor shall submit fully revised piping layout to engineer, complete with
revised locations and quantities of heat recovery units. Revised piping layout
shall be submitted with equipment submittal for review and approval by engineer.
Revised piping layout shall not affect performance of indoor or outdoor units.
The contractor is responsible for all costs associated with additional review
required by engineer.

The variable refrigerant flow system piping system shall be installed by a
manufacturer's certified contractor.

The installing contractor shall be trained and certified at the manufacturer's
training facility prior to installation, start-up, and commissioning. Submit for
review the installation contractor's certification from the manufacturer. This
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certification shall include the company certification as well as certifications for
each individual which will be working on this project.

The refrigeration piping system shall be provided, installed, tested, evacuated,
and charged.

The installing contractor shall have at least one year experience installing
variable refrigerant flow systems (VRF) similar in size to the individual
mechanical systems on this project. Proof of experience and project work shall
be provided with the submittals.

1.03 QUALITY ASSURANCE

1.04

A

Manufacturers Field Service - Engage a factory-authorized service
representative to inspect field assembled components and equipment
installation, including connections, and to assist in field testing.

The units shall be listed by Electrical Laboratories (ETL) and bear the ETL label.
All wiring shall be in accordance with the National Electrical Code (NEC). The
units shall be manufactured in a facility registered to ISO 9001 and ISO14001.

The refrigeration piping system shall be provided, installed, tested, evacuated
and charged in accordance with the manufacturer's recommendations, ANSI,
ASHRAE, and ARI's Safety Code for Mechanical Refrigeration, state and local
codes.

Perform the following field tests and inspections and prepare test reports:

1. Leak Test - After installation, charge system and test for leaks. Repair
leaks and retest until no leaks exist.

2. Operational Test - After electrical circuitry has been energized, start units
to confirm proper motor rotation and unit operation.

3. Test and adjust controls and safeties. Replace damaged and
malfunctioning controls and equipment.

Remove and replace malfunctioning units and retest as specified above.

Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010, 1.04. The
controls coordination meeting described in 15900 shall be held before the shop
drawings are submitted.
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PART 2 - PRODUCTS

2.01 MANUFACTURERS

A

Manufacturers - Provide products by one of the following:

1.

2.

3.

4.

MITSUBISHI ELECTRIC/TRANE

PANASONIC ECOi 3-way Variable Refrigerant Flow (VRF) Heat
Recovery System.

Daikin Industries.

CARRIER

Coordinate any changes from the basis of design with all associated trades. Any
additional costs associated with the alternate equipment shall be covered by the
equipment manufacturer. No additional costs shall be incurred by the Owner.

2.02 REFRIGERANT COMPONENTS

A

The equipment specified in this section shall operate with refrigerant R410A - no
exceptions or substitutions.

The system shall utilize fully modulating electronic expansion valves.

Refrigerant Piping

1.

The refrigerant piping system shall be provided complete and installed in
accordance with the manufacturer's recommendations and as specified
herein and the requirement of 15651. The size of the refrigerant pipes
shall be obtained from the equipment manufacturer unless otherwise
shown on the drawings.

Pipe, Fittings, and Accessories - The pipe shall be type ACR 'L' copper
refrigerant tubing with hard wrought copper fittings. Pipe sized %2 inch
and larger shall be hard drawn. Pipe sized 3/8 inch and smaller can either
be hard or soft drawn. All of the joints shall be brazed with a filler material
that complies with AWS classification BCuP-5. Use type 'L' copper tubing
to pipe the relief valve discharge to the outside.

Condensate Drain Piping - Shall be type 'L' copper tubing.

Pipe Hangers and Supports - Shall be as required in Section 15050.
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5. All refrigerant lines shall be insulated from the outdoor unit to the indoor
terminal units as shown in Section 15250.

6. The system shall be capable of operating with refrigerant piping up to 492
equivalent feet, a total combined length of 984 feet of piping between the
condensing and fan coil units with 164 feet maximum vertical difference,
without any oil traps or additional equipment. The vertical difference shall
not exceed a maximum of 131 feet where the outdoor unit is located
below the indoor unit.

7. The use of GelCopper pre-insulated copper tubing, or approved equal, is
acceptable for use from the refrigerant mains, typically located in
corridors, to the terminal devices in sizes listed for soft copper.

2.03 HEAT PUMP CONDENSING UNIT

A

The outdoor unit will have air cooled heat exchange coils constructed from
copper tubing with aluminum fins. The coils will be set in a vertical formation with
air being drawn in through three sides of the unit and discharged out of the top of
the unit. The systems will have a single fan mounted on top of the coils.

The outdoor unit will have one inverter controlled hermetic compressor. Partial
capacity cooling/heating capability must be available. The system shall use a
control sequence to ensure that indoor loads are matched to compressor
capacity control.

The refrigeration process of the outdoor unit will be maintained by pressure and
temperature sensors controlling solenoid valves check valves and bypass valves.
The heating or cooling mode of the outdoor unit will be controlled using a
combination of two- and three-way valves which will reverse the cycle of the
refrigerant to change the mode of the outdoor unit.

The variable capacity, heat pump air conditioning system shall be variable
refrigerant flow split system. The system shall consist of multiple evaporators
using PID control and inverter driven outdoor unit. The unit shall consist of direct
expansion (DX), air-cooled heat pump air conditioning system, variable speed
driven compressor multi zone split system. The outdoor unit may connect an
indoor evaporator capacity of 50-130% to that of the outdoor condensing unit
capacity. Each indoor unit shall be capable of operating separately with individual
temperature control.

The outdoor unit shall be interconnected to indoor unit types specified in this
section. The indoor units shall be connected to the outdoor units utilizing the
specialized piping joints and headers provided by the equipment manufacturer.

General - The outdoor unit is designed specifically for use with manufacturers
components:
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1. Refrigerant: R410A.

2. The outdoor unit shall be factory assembled and pre-wired with all
necessary electronic and refrigerant controls. The refrigeration circuit of
the condensing unit shall consist of a compressor, motors, fans,
condenser coil, electronic expansion valve, solenoid valves, four-way
valve, distribution headers, capillaries, filters, shut off valves, oil
separators, service ports, liquid receivers and accumulators.

3. Both liquid and suction lines shall be individually insulated between the
outdoor and indoor units.

4, The outdoor unit shall be wired and piped with outdoor unit access from
left, right, rear, or bottom.

5. The connection ratio of indoor units to outdoor unit shall be 50% to 130%.
6. The outdoor unit shall have a sound rating no higher than 63 dB(A).

7. The system shall automatically restart operation after a power failure and
shall not cause any settings to be lost, thus eliminating the need for
re-programming.

8. The outdoor unit shall be modular in design and should allow for
side-by-side installation with minimal spacing.

9. The following safety devices shall be included on the condensing unit:
high pressure switch, crankcase heaters, high pressure switch, overload
relay, inverter overload protector, thermal protectors for compressor and
fan motors, and over current protection for the inverter. To ensure the
liquid refrigerant does not flash when supplying to the various fan coil
units, the circuit shall be provided with a sub-cooling feature. Oil recovery
cycle shall be automatic, occurring one hour after system start up, every
six hours of system operation or as required to maintain oil levels at the
system condensing unit.

10. The outdoor unit shall operate in heating mode to -4F dry bulb ambient
temperature without additional ambient controls.

G. Unit Cabinet - The outdoor unit model shall be completely weatherproof and
corrosion resistant. The outdoor unit will be constructed from steel plate and
treated with acrylic paint, or galvanized steel, bonderized and finished with a
powder coated baked enamel.

H. Fan
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1.

The condensing unit shall consist of a propeller type, direct-drive fan
motor that has multiple speed operation via a DC inverter.

The fan motors shall have inherent protection and permanently lubricated
bearings and be mounted.

The fan motors shall be provided with a fan guard to prevent contact with
moving parts.

. Condenser Coil - The condenser coil shall be manufactured from copper tubes
expanded into aluminum fins to form a mechanical bond. Provide vandal/hail
guards for condenser coils.

J. Compressor

1.

The compressor shall be variable speed control capable of changing the
speed to follow the variations in total cooling load as determined by the
suction gas pressure as measured in the condensing unit.

2. The inverter driven compressor in each condensing unit shall be a high
efficiency DC, hermetically sealed compressor.

3. The capacity control range shall be a minimum of 20% to 100% of total
capacity.

4. Each compressor shall be equipped with a crankcase heater, high
pressure safety switch, and internal thermal overload protector.

5. Oil separators shall be standard with the equipment together with an oil
balancing circuit.

6. The compressor shall be mounted to avoid the transmission of vibration.

K. Electrical

1. The power supply to the outdoor unit shall be 208/230 volts, 3 phase, 60
hertz with a voltage range of 187 volts to 253 volts.

2. The control wiring shall be a two-wire multiplex transmission system,

making it possible to connect multiple indoor units to one outdoor unit
with one 2-cable shielded communications wire.

2.04 HEAT RECOVERY UNITS FOR SIMULTANEOUS HEATING AND COOLING

SYSTEMS

A. General - The Heat Recovery Unit shall be designed for use with VRF equipment
of the same manufacturer. These units shall be equipped with a circuit board that
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interfaces to the controls system and shall perform all functions necessary for
operation. The unit shall have a galvanized steel finish. The heat recovery unit
shall be completely factory assembled, piped, and wired. Each unit shall be run
tested at the factory. This unit shall be mounted indoors. The sum of connected
capacity of all indoor air handlers shall range from 50% to 150% of rated
capacity.

B. Unit Cabinet
1. The casing shall be fabricated of galvanized steel.

2. Each cabinet shall house a liquid-gas separator and multiple refrigeration
control valves.

3. The unit shall house tube-in-tube heat exchangers.

C. Refrigerant - R410A refrigerant shall be required for Heat Recovery units in
conjunction with outdoor unit systems.

D. Refrigerant Valves
1. The unit shall be furnished with multiple branch circuits which can

individually accommodate up to 54,000 BTUH and/or three indoor units.
Branches may be twinned to allow more than 54,000 BTUH.

2. Each branch shall have multiple two-position valves to control refrigerant
flow for optimum efficiency.

3. Service shut-off valves shall be installed for each branch to allow service
to any indoor unit without field interruption to overall system operation.
Shut-off valves shall be full-port ball valves, rated at 700 PSIG, with a
Schrader port.

4, Linear electronic expansion valves shall be used to control the variable
refrigerant flow.

E. Integral Drain Pan - A integral condensate pan and drain, if required, shall be
provided.

F. Electrical
1. The unit electrical power shall be 208/230 volts, 1 phase, 60 hertz.
2. The unit shall be capable of satisfactory operation within voltage limits of

187-228 volts (208V/60Hz) or 207-253V (230V/60Hz).

3. The Heat Recovery unit shall be controlled by integral microprocessors.
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4. The control circuit between the indoor units and the outdoor unit shall be
24VDC completed using a 2-conductor, twisted pair shielded cable to
provide total integration of the system.

2.05 INDOOR AIR HANDLING UNITS

A

It shall be possible for the total connected capacity of the indoor units to be
between 50 and 130% of the capacity of the outdoor unit.

Each indoor unit will have a heat exchanger which shall be constructed from
copper tubing with aluminum fins. The flow of refrigerant through the heat
exchanger will be controlled by an electronic proportional expansion valve. This
valve will be controlled by two pipe thermistors, a return air and discharge air
thermistor and shall be capable of controlling the variable capacity of the indoor
unit between 25% and 100%.

Each indoor unit shall have an operating voltage of 208-230V/1 phase/60Hz. The
indoor unit shall supply demand capacity information to the outdoor unit via its
control algorithm.

Four (4) Way Ceiling Cassette Indoor Unit

1. The indoor unit shall be a ceiling cassette fan coil unit for installation into
the ceiling cavity equipped with an air panel grille to be connected to
indoor unit as scheduled and specified in this section. The indoor unit
shall have a four-way air distribution type, impact resistant and washable
decoration panel. The supply air shall be distributed via motorized louvers
which can be horizontally and vertically adjusted from 0 degree to 90
degree angle.

2. Construction

a. The indoor unit shall be completely factory assembled and tested.
The unit shall include factory wiring, piping, electronic proportional
expansion valve, control circuit board, fan motor thermal
protector, condensate drain pan, self-diagnostics, auto-restart
function, 3-minute fused time delay, and test run switch.

b. The 4-way supply airflow shall be field modifiable to 3-way and
2-way airflow to accommodate various installation configurations
including corner installations.

C. Return air shall be through the concentric panel, which shall
include a filter.

d. The indoor unit shall be equipped with a condensate pan.
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The indoor unit shall be equipped with a return air thermistor.

The indoor unit shall be separately powered with 208-230V/1
phase/60Hz.

The voltage range shall be 253 volts maximum and 187 volts
minimum.

The indoor unit shall be equipped with a condensate pump
capable of providing at least 19" of lift.

3. Unit Cabinet

a. The cabinet shall be space saving and shall be located into the
ceiling.

b. The airflow of the unit shall have the ability to shut down one or
two sides allowing for simpler corner installation.

C. Provide fresh air intake kit where used and indicated on the
drawings. A branch duct knockout shall exist for branch ducting
supply air.

4. Fan

a. The fan shall be direct-drive turbo fan type with statically and
dynamically balanced impeller with high and low fan speeds
available.

b. The indoor unit shall operate with a power supply of 208/230 volts,
1 phase, 60 hertz. The allowable voltage range shall be 187 to
253 volts.

C. The airflow rate shall be adjustable and have high, medium and
low fan settings.

d. The fan motor shall be thermally protected.

5. Filter - The return air shall be filtered by means of a long-life filter.
6. Coll
a. Coils shall be of the direct expansion type constructed from

copper tubes expanded into aluminum fins to form a mechanical
bond.
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C.

A condensate pan shall be located under the coil. The
condensate pan shall have a built in high level safety alarm to
shut down the unit.

A thermistor shall be located on the liquid and gas line.

E. One (1) Way Ceiling Cassette Indoor Unit

1.

The indoor unit shall be a ceiling cassette fan coil unit for installation into
the ceiling cavity equipped with an air panel grille to be connected to
indoor unit as scheduled and specified in this section. The indoor unit
shall have a one-way air distribution type, impact resistant and washable
decoration panel. The supply air shall be distributed via motorized louvers
which can be horizontally and vertically adjusted from O degree to 90
degree angle.

Construction

a.

The indoor unit shall be completely factory assembled and tested.
The unit shall include factory wiring, piping, electronic proportional
expansion valve, control circuit board, fan motor thermal
protector, condensate drain pan, self-diagnostics, auto-restart
function, 3-minute fused time delay, and test run switch.

b. Return air shall be through the concentric panel, which shall
include a filter.

C. The indoor units shall be equipped with a condensate pan.

d. The indoor units shall be equipped with a return air thermistor.

e. The indoor unit shall be separately powered with 208-230V/1
phase/60Hz.

f. The voltage range shall be 253 volts maximum and 187 volts
minimum.

g. The indoor unit shall be equipped with a condensate pump
capable of providing at least 23" of lift.

Unit Cabinet

a. The cabinet shall be space saving and shall be located into the

ceiling.
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b. Provide fresh air intake kit where used and indicated on the
drawings. A branch duct knockout shall exist for branch ducting
supply air.

4. Fan

a. The fan shall be direct-drive fan type with statically and
dynamically balanced impeller with high and low fan speeds
available.

b. The indoor unit shall operate with a power supply of 208/230 volts,
1 phase, 60 hertz. The allowable voltage range shall be 187 to
253 volts.

C. The airflow rate shall be adjustable and have high, medium and
low fan settings.

d. The fan motor shall be thermally protected.

5. Filter - The return air shall be filtered by means of a long-life filter.
6. Coil

a. Coils shall be of the direct expansion type constructed from
copper tubes expanded into aluminum fins to form a mechanical
bond.

b. A condensate pan shall be located under the coil. The coil in the
condensate pan shall have a built in high level safety alarm to
shut down the unit.

C. A thermistor shall be located on the liquid and gas line.

2.06 CONTROLS
A. The units shall have controls provided with the unit by the manufacturer to

perform input functions necessary to operate the system.

B. Computerized PID control shall be used to maintain room temperature within 1F

of setpoint.

2.07 CONTROLLERS
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A. Physical Characteristics - The control system shall be a neutral color plastic
material with a Liquid Crystal Display (LCD).

B. Electrical Characteristics

1.

3.

General - From each circuit board to the controls, the electrical voltage
shall be 16 - 24 volts DC.

Wiring: Control wiring shall be installed in a daisy chain configuration
from indoor unit to indoor unit then to the outdoor unit. Control wiring shall
run from the indoor unit terminal block to the specific controller for that
unit.

Wiring Size: The wire shall be a shielded, size AWG16-2 or AWG 18-2.

C. Individual Zone Controller

1.

The simplified wired remote controller shall be able to control 1 group
(maximum of 16 fan coil units).

The simplified wired remote controller shall have the following features:

a. Operation - Start/Stop, Operation Mode, Temperature Setting,
60F - 90F Set Point Range, Fan Speed, Airflow Direction.

b. Monitoring - Status, malfunction flashing, malfunction content,
filter sign, operation mode, temperature setting, permit/prohibit
selection, fan speed, airflow direction.

C. Scheduling - ON/OFF Timer.

d. Control Management - Field Setting Mode, Group Setting, Auto
Restart.

D. Centralized Controller

1.

The Centralized Controller shall be capable of controlling a maximum of 50
indoor units across multiple outdoor units. Centralized controller shall have
a color LCD touch-screen. The Centralized Controller shall support system
configuration, daily/weekly scheduling, monitoring of operation status, night
setback settings, free contact interlock configuration and malfunction
monitoring. The Centralized Controller shall have five basic operation
controls which can be applied to an individual indoor unit, a group of indoor
units (up to 50 indoor units), or all indoor units (collective batch operation).
This basic set of operation controls for the Centralized controller shall include
on/off, operation mode selection (cool, heat, auto, dry, and fan), temperature
setting, fan speed setting, and airflow direction setting. The Centralized
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Controller shall allow the user to define both daily and weekly schedules with
operations consisting of ON/OFF, mode selection, temperature setting, air
flow (vane) direction, fan speed, and permit/prohibit of remote controllers.

The functions of the Centralized Controller shall be accessible through the
Web via a Web gateway in the Operator Interface Software as described in
15900 2.05 12. Any required hardware or software for this access shall be
provided by the VRF manufacturer. The Centralized Controller shall be
connected to the buildings Local Area Network (LAN).

E. BACnet Interface to Building Automation System

1.

The cooling and heating BACnet7 interface shall be compliant with
BACnet7 Protocol (ANSI/ASHRAE 135-2004) and be Certified by the
(BTL) BACnet7 Testing Laboratories. The BACnet7 interface shall support
BACnet Broadcast Management (BBMD). The BACnet7 interface shall
support a maximum of 50 indoor units. Operation and monitoring points
include, but are not limited to, space temperature, space temperature
setpoint, on/off, operation mode, fan speed, prohibit remote controller, filter
sign reset, alarm state, error code and error address.

F. Control Panel

1.

This contractor shall deliver the components of the centralized controllers
and the BACnet interface devices to the Division 15900 contractor. It is the
responsibility of the Division 15900 contractor to construct the control panel,
housing these components in compliance with 15900 specification 2.02F.

G. Indoor Unit Sequence of Operations

1.

On/Off Control - the indoor units shall be commanded ON/OFF by the BAS.
If all indoor units are off, the outdoor unit shall turn off. With the Night
Setback Function/Mode, the system shall cycle on during unoccupied
periods as needed to maintain unoccupied temperature setpoint of 55°F
(adjustable).

Space Temperature Control - the indoor unit shall modulate its internal
linear expansion valve (LEV) to maintain the temperature setpoint via the
indoor unit’s internal controls.

a. The setpoint is provided and adjustable through the BAS interface.

b. The temperature setpoint provided through the BAS interface shall
additionally be adjustable to a maximum of £2°F from that setpoint
using the room controller.

Mode Control

a. Auto Mode
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1) The indoor unit shall determine whether it should be in auto-
heat mode or auto-cool mode based on space temperature
relative to temperature setpoint. If the indoor unit is in auto-
heat mode, the indoor unit control board shall follow the heat
mode sequence. If the indoor unit is in auto-cool mode, the
indoor unit control board shall follow the cool mode
sequence.

2) The indoor unit shall switch from auto-heat to auto-cool
when the space temperature rises above and remains
above the temperature setpoint plus the dead band for 3
minutes.

3) The indoor unit will switch from auto-cool to auto-heat when
the space temperature drops below and remains below the
temperature setpoint minus the dead band for 3 minutes.

b. Heating Mode - the indoor unit shall modulate its linear expansion
valve (LEV) to maintain temperature setpoint of 71°F (adjustable).

C. Cooling Mode - the indoor unit shall modulate its linear expansion
valve (LEV) to maintain temperature setpoint of 74°F (adjustable).

PART 3 - EXECUTION

3.01  INSTALLATION

A

Install all piping, fittings, and insulation to meet manufacturers requirements.
Install units level and plumb. Evaporator-fan components shall be installed using
manufacturers standard mounting devices securely fastened to building
structure. Install and connect refrigerant tubing and fittings.

Installer shall supply isolation ball valves for zoned refrigerant isolation. Installer
shall supply Isolation ball valves with Schrader connection for isolating
refrigerant charge and evacuation at each connected air handling unit and
condensing unit. Isolation ball valves, with Schrader connection, are required for
instances of air handling unit isolation for troubleshooting, repair, or replacement
without affecting the remainder of the system. Isolation ball valves with Schrader
connection are also required at condensing unit connection to isolate unit for
troubleshooting, repair or replacement and as required to provide partial capacity
Heating/Cooling in the instance of a failure of one of the multiple outdoor unit
(condensing unit) compressors.

During brazing an inert gas (such as nitrogen) shall be continuously passed
through the system at a rate sufficient to maintain an oxygen free environment to
prevent the formation of copper oxide scale. After piping has been completed,
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the refrigerant piping system shall be pressure tested at a pressure of 300 psi on
the high side and 150 psi on the low side. The pressure shall be maintained on
the system for a minimum of 12 hours. The system shall be evacuated when the
surrounding ambient air is not less than 60 F. If the temperature is less, auxiliary
heat must be provided to insure proper evacuating conditions. A minimum
vacuum of 500 Microns of Hg. shall be pulled on the system and maintained for
12 hours. The vacuum pump displacement shall be not less than 2 c¢fm for up to
15 tons. The system shall be charged as recommended by the equipment
manufacturer. Owner/Engineer shall be notified to witness both the pressure and
vacuum tests.

D. Electrical wiring required by this section, both high and low voltage, shall comply
with the Division 16 requirements.

E. Start Up - Engage manufacturer or factory-authorized service representative to
perform startup service. Manufacturer shall provide on-site startup and
commissioning assistance through job completion. Complete installation and
startup checks according to manufacturers written instructions. This shall
include a factory startup for factory provided control devices as well as
configuring control points for other DO devices. Service representative shall
completely configure all control devices and establish remote internet
connectivity with the owner’s energy management department web server.

F. Demonstration - Engage manufacturer or factory-authorized service
representative to demonstrate and instruct the owner’'s maintenance personnel
of the operation and functionality of the system.

G. Training - Engage manufacturer or factory authorized service representative to
train owner’'s maintenance personnel for a period of 2 days, to adjust, operate
and maintain individual units and complete system. This shall also include
training of the owner’'s energy management department representatives as to
establish control system programming, scheduling routines, alarm reporting,
system topography, communication protocols and password level assignments.

This training shall take place on-site and at the owner’'s maintenance facility at
5025 Sideburn Road, Fairfax VA 22032.

H. The indoor air handling and outside condensing units shall be installed in
accordance with the manufacturer's recommendations and as shown on the
drawings. The first unit installed will be considered the typical mock up and shall
require notification, inspection and approval by the designated owner
representative and/or architect and engineer before any additional installations
will be allowed.

l. Provide laminated as built drawings and manufacturer's refrigeration piping
layout showing typical layout and refrigerant volume of the system. This shall
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include the actual room numbers, not from construction documents, and
addressing scheme. Laminate shall have minimum thickness of 10 mil. Drawing
size shall be 11"x17”. Provide multiple drawings should zones not fit into one
page. These will be mounted in the water heater room unless otherwise shown.

J. Refrigerant distribution (BC) controllers shall include a label affixed to the
controllers which identifies the room or rooms served such as “VRF-A1, A125”
for each line set on the controller. Use the actual room numbers and not room
numbers from construction documents. ldentification labels shall be BROTHER
type “P-TOUCH”, white tape with upper case letters, minimum 2 high block
lettering, and black printing and shall be located on the bottom of the branch
controller next to each pipe run.

K. Provide a typed list of all the different units, their filter sizes, to be included in the
O&M manuals. The list shall include the unit designation, filter size, and the
number of filters required for each unit. In addition to this, submit to the Owner
two additional copies of the list, distributed to:

1. Project Manager, Office of Design and Construction Services, Gatehouse
Administrative Center, 8115 Gatehouse Road, Suite 3500, Falls Church,
VA 22042.

2. Coordinator, Mechanical Maintenance Division, Maintenance Services,

5025 Sideburn Road, Fairfax, Virginia 22032.

L. Warranty Tag - The Contractor shall attach an engraved weatherproof
Guarantee or Warranty tag to the exterior of each condensing unit. Tag is to be
screwed or riveted to unit. Identification tag shall be black with engraved %2 "
white letters which reads:

UNIT # (unit number)
INSTALLED BY: (contracting company's name)
WARRANTY EXPIRES: (month/day/year)

COMPRESSOR WARRANTY EXPIRES:  (month/day/year)

M. This contractor is responsible for the completion and approval of documents
required by the manufacturer to initiate the warranty. In any instance where the
manufacturer's warranty is pulled due to the incorrect installation or
workmanship, the terms of this warranty become this contractor’s responsibility.
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Provide 2 spare individual room controllers (wired remote) turn over to owner on
project completion.
END OF SECTION

15700-17 11/21



SECTION 15701

VARIABLE REFRIGERANT FLOW SYSTEM
(For Building Additions)

PART 1 - GENERAL

1.01

1.02

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

The work covered under this section shall include the following:

A

Complete variable refrigerant flow system including equipment, piping, and
controls. System shall be a VRF (variable refrigerant flow) multi split air
conditioning system. The system will utilize an air cooled condensing unit
supplying a maximum of forty indoor fan coil units with combinations of outdoor
units 3 - 25 ton capacity with a maximum of 2 outdoor units connected at one
time for 208-230V/ 3 Phase service.

The VRF (Variable Refrigerant Flow) system shall be a simultaneous cooling and
heating heat pump system. The VRF system shall consist of an outdoor unit,
high efficiency heat recovery units designed for minimum piping and maximum
design flexibility, indoor units, and controls by the equipment manufacturer.
Each indoor unit shall be independently capable of operating in either heating or
cooling mode regardless of the mode of other indoor units.

The variable refrigerant flow system piping system shall be designed by a
manufacturer's certified designer. If Basis-of-Design system is not used,
contractor shall submit fully revised piping layout to engineer, complete with
revised locations and quantities of heat recovery units. Revised piping layout
shall be submitted with equipment submittal for review and approval by engineer.
Revised piping layout shall not affect performance of indoor or outdoor units.
The contractor is responsible for all costs associated with additional review
required by engineer.

The variable refrigerant flow system piping system shall be installed by a
manufacturer's certified contractor.

The installing contractor shall be trained and certified at the manufacturer's
training facility prior to installation, start-up, and commissioning. Submit for
review the installation contractor's certification from the manufacturer. This
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certification shall include the company certification as well as individual
certifications for each individual which will be working on this project.

The refrigeration piping system shall be provided, installed, tested, evacuated,
and charged.

The installing contractor shall have at least one year experience installing
variable refrigerant flow systems (VRF) similar in size to the individual
mechanical systems on this project. Proof of experience and project work shall
be provided with the submittals.

1.03 QUALITY ASSURANCE

1.04

A

Manufacturers Field Service - Engage a factory-authorized service
representative to inspect field assembled components and equipment
installation, including connections, and to assist in field testing.

The units shall be listed by Electrical Laboratories (ETL) and bear the ETL label.
All wiring shall be in accordance with the National Electrical Code (NEC). The
units shall be manufactured in a facility registered to ISO 9001 and ISO14001.

The refrigeration piping system shall be provided, installed, tested, evacuated
and charged in accordance with the manufacturer's recommendations, ANSI,
ASHRAE, and ARI's Safety Code for Mechanical Refrigeration, state and local
codes.

Perform the following field tests and inspections and prepare test reports:

1. Leak Test - After installation, charge system and test for leaks. Repair
leaks and retest until no leaks exist.

2. Operational Test - After electrical circuitry has been energized, start units
to confirm proper motor rotation and unit operation.

3. Test and adjust controls and safeties. Replace damaged and
malfunctioning controls and equipment.

Remove and replace malfunctioning units and retest as specified above.

Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010, 1.04. The
controls coordination meeting described in 15900 shall be held before the shop
drawings are submitted.
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PART 2 - PRODUCTS

2.01 MANUFACTURERS

A

Manufacturers - Provide products by one of the following:

1.

2.

3.

4.

MITSUBISHI ELECTRIC/TRANE

PANASONIC ECOi 3-way Variable Refrigerant Flow (VRF) Heat
Recovery System.

Daikin Industries.

TOSHIBA

Coordinate any changes from the basis of design with all associated trades. Any
additional costs associated with the alternate equipment shall be covered by the
equipment manufacturer. No additional costs shall be incurred by the Owner.

2.02 REFRIGERANT COMPONENTS

A

The equipment specified in this section shall operate with refrigerant R410A - no
exceptions or substitutions.

The system shall utilize fully modulating electronic expansion valves.

Refrigerant Piping

1.

The refrigerant piping system shall be provided complete and installed in
accordance with the manufacturer's recommendations and as specified
herein. The size of the refrigerant pipes shall be obtained from the
equipment manufacturer unless otherwise shown on the drawings.

Pipe, Fittings, and Accessories - The pipe shall be type ACR 'L' copper
refrigerant tubing with hard wrought copper fittings. Pipe sized %2 inch
and larger shall be hard drawn. Pipe sized 3/8 inch and smaller can either
be hard or soft drawn. All of the joints shall be brazed with a filler material
that complies with AWS classification BCuP-5. Use type 'L' copper tubing
to pipe the relief valve discharge to the outside.
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3. Condensate Drain Piping - Shall be type 'L' copper tubing.
4. Pipe Hangers and Supports - Shall be as required in Section 15050.

5. All refrigerant lines shall be insulated from the outdoor unit to the indoor
terminal units as shown in Section 15250.

6. The system shall be capable of operating with refrigerant piping up to 492
equivalent feet, a total combined length of 984 feet of piping between the
condensing and fan coil units with 164 feet maximum vertical difference,
without any oil traps or additional equipment. The vertical difference shall
not exceed a maximum of 131 feet where the outdoor unit is located
below the indoor unit.

7. The use of GelCopper pre-insulated copper tubing, or approved equal, is
acceptable for use from the refrigerant mains, typically located in
corridors, to the terminal devices in sizes listed for soft copper.

2.03 HEAT PUMP CONDENSING UNIT

A

The outdoor unit will have air cooled heat exchange coils constructed from
copper tubing with aluminum fins. The coils will be set in a vertical formation with
air being drawn in through three sides of the unit and discharged out of the top of
the unit. The systems will have a single fan mounted on top of the coils.

The outdoor unit will have one inverter controlled hermetic compressor. Partial
capacity cooling/heating capability must be available. The system shall use a
control sequence to ensure that indoor loads are matched to compressor
capacity control.

The refrigeration process of the outdoor unit will be maintained by pressure and
temperature sensors controlling solenoid valves check valves and bypass valves.
The heating or cooling mode of the outdoor unit will be controlled using a
combination of two- and three-way valves which will reverse the cycle of the
refrigerant to change the mode of the outdoor unit.

The variable capacity, heat pump air conditioning system shall be variable
refrigerant flow split system. The system shall consist of multiple evaporators
using PID control and inverter driven outdoor unit. The unit shall consist of direct
expansion (DX), air-cooled heat pump air conditioning system, variable speed
driven compressor multi zone split system. The outdoor unit may connect an
indoor evaporator capacity of 50-130% to that of the outdoor condensing unit
capacity. Each indoor unit shall be capable of operating separately with individual
temperature control.
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E.

The outdoor unit shall be interconnected to indoor unit types specified in this
section. The indoor units shall be connected to the outdoor units utilizing the
specialized piping joints and headers provided by the equipment manufacturer.

General - The outdoor unit is designed specifically for use with manufacturers
components:

1.

2.

10.

Refrigerant: R410A.

The outdoor unit shall be factory assembled and pre-wired with all
necessary electronic and refrigerant controls. The refrigeration circuit of
the condensing unit shall consist of a compressor, motors, fans,
condenser coil, electronic expansion valve, solenoid valves, four-way
valve, distribution headers, capillaries, filters, shut off valves, oil
separators, service ports, liquid receivers and accumulators.

Both liquid and suction lines shall be individually insulated between the
outdoor and indoor units.

The outdoor unit shall be wired and piped with outdoor unit access from
left, right, rear, or bottom.

The connection ratio of indoor units to outdoor unit shall be 50% to 130%.
The outdoor unit shall have a sound rating no higher than 63 dB(A).

The system shall automatically restart operation after a power failure and
shall not cause any settings to be lost, thus eliminating the need for
re-programming.

The outdoor unit shall be modular in design and should allow for
side-by-side installation with minimal spacing.

The following safety devices shall be included on the condensing unit:
high pressure switch, crankcase heaters, high pressure switch, overload
relay, inverter overload protector, thermal protectors for compressor and
fan motors, and over current protection for the inverter. To ensure the
liquid refrigerant does not flash when supplying to the various fan coil
units, the circuit shall be provided with a sub-cooling feature. Oil recovery
cycle shall be automatic, occurring one hour after system start up, every
six hours of system operation or as required to maintain oil levels at the
system condensing unit.

The outdoor unit shall operate in heating mode to -4F dry bulb ambient

temperature without additional ambient controls.
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G.

Unit Cabinet - The outdoor unit model shall be completely weatherproof and
corrosion resistant. The outdoor unit will be constructed from steel plate and
treated with acrylic paint, or galvanized steel, bonderized and finished with a
powder coated baked enamel.

Fan

1. The condensing unit shall consist of a propeller type, direct-drive fan
motor that has multiple speed operation via a DC inverter.

2. The fan motors shall have inherent protection and permanently lubricated
bearings and be mounted.

3. The fan motors shall be provided with a fan guard to prevent contact with

moving parts.

Condenser Coil - The condenser coil shall be manufactured from copper tubes
expanded into aluminum fins to form a mechanical bond. Provide vandal/hail
guards for condenser coils.

Compressor
1. The compressor shall be variable speed control capable of changing the
speed to follow the variations in total cooling load as determined by the

suction gas pressure as measured in the condensing unit.

2. The inverter driven compressor in each condensing unit shall be a high
efficiency DC, hermetically sealed compressor.

3. The capacity control range shall be a minimum of 20% to 100% of total
capacity.
4. Each compressor shall be equipped with a crankcase heater, high

pressure safety switch, and internal thermal overload protector.

5. Oil separators shall be standard with the equipment together with an oil
balancing circuit.

6. The compressor shall be mounted to avoid the transmission of vibration.
Electrical
1. The power supply to the outdoor unit shall be 208/230 volts, 3 phase, 60

hertz with a voltage range of 187 volts to 253 volts.
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2. The control wiring shall be a two-wire multiplex transmission system,
making it possible to connect multiple indoor units to one outdoor unit
with one 2-cable shielded communications wire.

2.04 HEAT RECOVERY UNITS FOR SIMULTANEOUS HEATING AND COOLING
SYSTEMS

A

General - The Heat Recovery Unit shall be designed for use with VRF equipment
of the same manufacturer. These units shall be equipped with a circuit board that
interfaces to the controls system and shall perform all functions necessary for
operation. The unit shall have a galvanized steel finish. The heat recovery unit
shall be completely factory assembled, piped, and wired. Each unit shall be run
tested at the factory. This unit shall be mounted indoors. The sum of connected
capacity of all indoor air handlers shall range from 50% to 150% of rated
capacity.

Unit Cabinet
1. The casing shall be fabricated of galvanized steel.
2. Each cabinet shall house a liquid-gas separator and multiple refrigeration

control valves.
3. The unit shall house tube-in-tube heat exchangers.

Refrigerant - R410A refrigerant shall be required for Heat Recovery units in
conjunction with outdoor unit systems.

Refrigerant Valves

1. The unit shall be furnished with multiple branch circuits which can
individually accommodate up to 54,000 BTUH and/or three indoor units.
Branches may be twinned to allow more than 54,000 BTUH.

2. Each branch shall have multiple two-position valves to control refrigerant
flow for optimum efficiency.

3. Service shut-off valves shall be installed for each branch to allow service
to any indoor unit without field interruption to overall system operation.
Shut-off valves shall be full-port ball valves, rated at 700 PSIG, with a
Schrader port.

4, Linear electronic expansion valves shall be used to control the variable
refrigerant flow.

Integral Drain Pan - A integral condensate pan and drain, if required, shall be
provided.
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Electrical
1. The unit electrical power shall be 208/230 volts, 1 phase, 60 hertz.
2. The unit shall be capable of satisfactory operation within voltage limits of

187-228 volts (208V/60Hz) or 207-253V (230V/60HZz).
3. The Heat Recovery unit shall be controlled by integral microprocessors.
4. The control circuit between the indoor units and the outdoor unit shall be

24VDC completed using a 2-conductor, twisted pair shielded cable to
provide total integration of the system.

2.05 INDOOR AIR HANDLING UNITS

A

It shall be possible for the total connected capacity of the indoor units to be
between 50 and 130% of the capacity of the outdoor unit.

Each indoor unit will have a heat exchanger which shall be constructed from
copper tubing with aluminum fins. The flow of refrigerant through the heat
exchanger will be controlled by an electronic proportional expansion valve. This
valve will be controlled by two pipe thermistors, a return air and discharge air
thermistor and shall be capable of controlling the variable capacity of the indoor
unit between 25% and 100%.

Each indoor unit shall have an operating voltage of 208-230V/1 phase/60Hz. The
indoor unit shall supply demand capacity information to the outdoor unit via its
control algorithm.

Four (4) Way Ceiling Cassette Indoor Unit

1. The indoor unit shall be a ceiling cassette fan coil unit for installation into
the ceiling cavity equipped with an air panel grille to be connected to
indoor unit as scheduled and specified in this section. The indoor unit
shall have a four-way air distribution type, impact resistant and washable
decoration panel. The supply air shall be distributed via motorized louvers
which can be horizontally and vertically adjusted from 0 degree to 90
degree angle.

2. Construction

a. The indoor unit shall be completely factory assembled and tested.
The unit shall include factory wiring, piping, electronic proportional
expansion valve, control circuit board, fan motor thermal
protector, condensate drain pan, self-diagnostics, auto-restart
function, 3-minute fused time delay, and test run switch.

15701-8
11/21



VARIABLE REFRIGERANT FLOW SYSTEM SECTION 15701

The 4-way supply airflow shall be field modifiable to 3-way and
2-way airflow to accommodate various installation configurations
including corner installations.

Return air shall be through the concentric panel, which shall
include a filter. Filters shall have a minimum MERYV rating of13.

The indoor unit shall be equipped with a condensate pan.
The indoor unit shall be equipped with a return air thermistor.

The indoor unit shall be separately powered with 208-230V/1
phase/60Hz.

The voltage range shall be 253 volts maximum and 187 volts
minimum.

The indoor unit shall be equipped with a condensate pump
capable of providing at least 19" of lift.

3. Unit Cabinet

a.

4, Fan

The cabinet shall be space saving and shall be located into the
ceiling.

The airflow of the unit shall have the ability to shut down one or
two sides allowing for simpler corner installation.

Provide fresh air intake kit where used and indicated on the
drawings. A branch duct knockout shall exist for branch ducting

supply air.

The fan shall be direct-drive turbo fan type with statically and
dynamically balanced impeller with high and low fan speeds
available.

The indoor unit shall operate with a power supply of 208/230 volts,
1 phase, 60 hertz. The allowable voltage range shall be 187 to
253 volts.

The airflow rate shall be adjustable and have high, medium and
low fan settings.

The fan motor shall be thermally protected.
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Filter - The return air shall be filtered by means of a long-life filter. Filters
shall have a minimum MERYV rating of 13.

Coil

a. Coils shall be of the direct expansion type constructed from
copper tubes expanded into aluminum fins to form a mechanical
bond.

b. A condensate pan shall be located under the coil. The
condensate pan shall have a built in high level safety alarm to
shut down the unit.

C. A thermistor shall be located on the liquid and gas line.

E. One (1) Way Ceiling Cassette Indoor Unit

1.

The indoor unit shall be a ceiling cassette fan coil unit for installation into
the ceiling cavity equipped with an air panel grille to be connected to
indoor unit as scheduled and specified in this section. The indoor unit
shall have a one-way air distribution type, impact resistant and washable
decoration panel. The supply air shall be distributed via motorized louvers
which can be horizontally and vertically adjusted from O degree to 90
degree angle.

Construction

a. The indoor unit shall be completely factory assembled and tested.
The unit shall include factory wiring, piping, electronic proportional
expansion valve, control circuit board, fan motor thermal
protector, condensate drain pan, self-diagnostics, auto-restart
function, 3-minute fused time delay, and test run switch.

b. Return air shall be through the concentric panel, which shall
include a filter. Filters shall have a minimum MERYV rating of 13.

C. The indoor units shall be equipped with a condensate pan.
d. The indoor units shall be equipped with a return air thermistor.

e. The indoor unit shall be separately powered with 208-230V/1
phase/60Hz.

f. The voltage range shall be 253 volts maximum and 187 volts
minimum.
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g. The indoor unit shall be equipped with a condensate pump

capable of providing at least 23" of lift.
3. Unit Cabinet

a. The cabinet shall be space saving and shall be located into the
ceiling.

b. Provide fresh air intake kit where used and indicated on the
drawings. A branch duct knockout shall exist for branch ducting
supply air.

4. Fan

a. The fan shall be direct-drive fan type with statically and
dynamically balanced impeller with high and low fan speeds
available.

b. The indoor unit shall operate with a power supply of 208/230 volts,
1 phase, 60 hertz. The allowable voltage range shall be 187 to
253 volts.

C. The airflow rate shall be adjustable and have high, medium and
low fan settings.

d. The fan motor shall be thermally protected.

5. Filter - The return air shall be filtered by means of a long-life filter. Filters

shall have a minimum MERYV rating of 13.

6. Coll

a. Coils shall be of the direct expansion type constructed from
copper tubes expanded into aluminum fins to form a mechanical
bond.

b. A condensate pan shall be located under the coil. The coil in the
condensate pan shall have a built in high level safety alarm to
shut down the unit.

C. A thermistor shall be located on the liquid and gas line.

206 CONTROLS
A. The units shall have controls provided with the unit by the manufacturer to

perform input functions necessary to operate the system.
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B.

2.07 CONTROLLERS

A

Computerized PID control shall be used to maintain room temperature within 1F

of setpoint.

Physical Characteristics - The control system shall be a neutral color plastic
material with a Liquid Crystal Display (LCD).

Electrical Characteristics

1. General - From each circuit board to the controls, the electrical voltage
shall be 16 - 24 volts DC.

2. Wiring: Control wiring shall be installed in a daisy chain configuration
from indoor unit to indoor unit then to the outdoor unit. Control wiring shall
run from the indoor unit terminal block to the specific controller for that

unit.

3. Wiring Size: The wire shall be a shielded, size AWG16-2 or AWG 18-2.

Individual Zone Controller - Wired Remote Controller

1. The wired remote controller shall be able to control 1 group (maximum of
16 fan coil units) and shall be able to function as follows:

a. The controller shall have a self diagnosis function that constantly
monitors the system for malfunctions (total of 80 components).

b. The controller shall be able to immediately display fault location
and condition.

C. An LCD digital display shall allow the temperature to be set in 1F
units.

d. The controller shall be equipped with a thermostat sensor in the
remote controller making possible more comfortable room
temperature control.

2. The wired remote controller shall have the following features:

a. Operation - Start/Stop, Operation Mode, Temperature Setting,
60F - 90F setpoint Range, Fan Speed, Airflow Direction.

b. Monitoring - Status, malfunction flashing, malfunction content,
filter sign, operation mode, temperature setting, permit/prohibit
selection, fan speed, airflow direction.

C. Scheduling - ON/OFF Timer
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d. Control Management - Field Setting Mode, Group Setting, Auto
Restart
D. Individual Zone Controller B Simplified Wired Remote Controller
1. The simplified wired remote controller shall be able to control 1 group

(maximum of 16 fan coil units).

2. The simplified wired remote controller shall have the following features:

a.

Operation - Start/Stop, Operation Mode, Temperature Setting,
60F - 90F Set Point Range, Fan Speed, Airflow Direction.

b. Monitoring - Status, malfunction flashing, malfunction content,
filter sign, operation mode, temperature setting, permit/prohibit
selection, fan speed, airflow direction.

C. Scheduling - ON/OFF Timer.

d. Control Management - Field Setting Mode, Group Setting, Auto
Restart.

E. System Remote Controller - The controller shall control up to 50 units in 4 zones

and shall be able to be used in conjunction with all room controller types.
Collective and individual group commands are available with permit/prohibit
individual remote controller function. The system controller shall use the
following connections for power and remote monitoring:

L1:

C1:
C3:
C4:
A1l:
A2:
A3:
B1:
B2:
B3:

Power supply (60 Hz, 208-230 VAC)

Inter-unit control wiring (Low voltage)

Auxiliary

Ground for inter-unit control wiring

Input for turning ON air conditioners concurrently
Input for turning OFF air conditioners concurrently
Common input for turning air conditioners ON or OFF
On operation state indicator output

Alarm indicator output

Common indicator output

F. Web Enabled Intelligent Controller

1. This controller shall be wall mounted and hard wired. It will be
manufactured with an LCD display and will be the manufacturers
standard color. The controller will be capable of individually controlling
the following functions on at least 50 indoor fan coil units:
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a. Onl/off.
b. Operating mode.
C. Set point.

d. Fan speed.

e. Louver position.
f. Timer settings.
g. Test run.
2. The controller shall also be capable of displaying the following

information individually for at least 50 indoor fan coil units:
a. On/off.

b. Operating mode.

C. Set point.

d. Fan speed.

e. Louver position.
f. Timer settings.
g. Test run.
h. Fault diagnosis.
3. Each Intelligent controller unit shall be accessed both locally and

remotely via standard Internet Explorer IE6 or IE7 software. The
Intelligent controller will be able to indicate system alarms via volt free
contacts as well as providing control points for other DO devices.
Additionally, the intelligent controller shall be able to monitor individual
usage of heating and cooling demands, report alarm and conditions to
nominated email address, and enable remote alteration of systems
setpoints and schedules..

PART 3 - EXECUTION

3.01 INSTALLATION
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A

Install all piping, fittings, and insulation to meet manufacturers requirements.
Install units level and plumb. Evaporator-fan components shall be installed using
manufacturers standard mounting devices securely fastened to building
structure. Install and connect refrigerant tubing and fittings.

Installer shall supply isolation ball valves for zoned refrigerant isolation. Installer
shall supply Isolation ball valves with Schrader connection for isolating
refrigerant charge and evacuation at each connected air handling unit and
condensing unit. Isolation ball valves, with Schrader connection, are required for
instances of air handling unit isolation for troubleshooting, repair, or replacement
without affecting the remainder of the system. Isolation ball valves with Schrader
connection are also required at condensing unit connection to isolate unit for
troubleshooting, repair or replacement and as required to provide partial capacity
Heating/Cooling in the instance of a failure of one of the multiple outdoor unit
(condensing unit) compressors.

During brazing an inert gas (such as nitrogen) shall be continuously passed
through the system at a rate sufficient to maintain an oxygen free environment to
prevent the formation of copper oxide scale. After piping has been completed,
the refrigerant piping system shall be pressure tested at a pressure of 300 psi on
the high side and 150 psi on the low side. The pressure shall be maintained on
the system for a minimum of 12 hours. The system shall be evacuated when the
surrounding ambient air is not less than 60 F. If the temperature is less, auxiliary
heat must be provided to insure proper evacuating conditions. A minimum
vacuum of 500 Microns of Hg. shall be pulled on the system and maintained for
12 hours. The vacuum pump displacement shall be not less than 2 c¢fm for up to
15 tons. The system shall be charged as recommended by the equipment
manufacturer. Owner/Engineer shall be notified to witness both the pressure and
vacuum tests.

Electrical wiring required by this section, both high and low voltage, shall comply
with the Division 16 requirements.

Start Up - Engage manufacturer or factory-authorized service representative to
perform startup service. Manufacturer shall provide on-site startup and
commissioning assistance through job completion. Complete installation and
startup checks according to manufacturers written instructions. This shall
include a factory startup for factory provided control devices as well as
configuring control points for other DO devices. Service representative shall
completely configure all control devices and establish remote internet
connectivity with the owner’s energy management department web server.

Demonstration - Engage manufacturer or factory authorized service
representative to demonstrate and instruct the owner’'s maintenance personnel
of the operation and functionality of the system.

15701-15
11/21



VARIABLE REFRIGERANT FLOW SYSTEM SECTION 15701

G.

Training - Engage manufacturer or factory authorized service representative to
train owner’'s maintenance personnel for a period of 2 days, to adjust, operate
and maintain individual units and complete system. This shall also include
training of the owner’s energy management department representatives as to
establish control system programming, scheduling routines, alarm reporting,
system topography, communication protocols and password level assignments.

This training shall take place on-site and at the owner’'s maintenance facility at
5025 Sideburn Road, Fairfax VA 22032.

The indoor air handling and outside condensing units shall be installed in
accordance with the manufacturer's recommendations and as shown on the
drawings. The first unit installed will be considered the typical mock up and shall
require notification, inspection and approval by the designated owner
representative and/or architect and engineer before any additional installations
will be allowed.

Provide laminated as built drawings and manufacturer’'s refrigeration piping
layout showing typical layout of the system. This shall include the actual room
numbers, not from construction documents, and addressing scheme. Laminate
shall have minimum thickness of 10 mil. Drawing size shall be 11"x17”. Provide
multiple drawings should zones not fit into one page. These will be mounted in
the water heater room unless otherwise shown.

Refrigerant distribution (BC) controllers shall include a label affixed to the
controllers which identifies the room or rooms served for each line set on the
controller. Use the actual room numbers and not room numbers from
construction documents.

Provide a typed list of all the different units, their filter sizes, to be included in the
O&M manuals. The list shall include the unit designation, filter size, and the
number of filters required for each unit. In addition to this, submit to the Owner
two additional copies of the list, distributed to:

1. Project Manager, Office of Design and Construction Services, Gatehouse
Administrative Center, 8115 Gatehouse Road, Suite 3500, Falls Church,
VA 22042.

2. Coordinator, Mechanical Maintenance Division, Maintenance Services,

5025 Sideburn Road, Fairfax, Virginia 22032.
Warranty Tag - The Contractor shall attach an engraved weatherproof
Guarantee or Warranty tag to the exterior of each condensing unit. Tag is to be
screwed or riveted to unit. Identification tag shall be black with engraved %2 "
white letters which reads:
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UNIT # (unit number)
INSTALLED BY: (contracting company's name)
WARRANTY EXPIRES: (month/day/year)

COMPRESSOR WARRANTY EXPIRES: (month/day/year)

This contractor is responsible for the completion and approval of documents
required by the manufacturer to initiate the warranty. In any instance where the
manufacturer's warranty is pulled due to the incorrect installation or
workmanship, the terms of this warranty become this contractor’s
responsibility.

Provide 2 spare individual room controllers (wired remote) to turn over to owner
on project completion.

END OF SECTION
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SECTION 15702
HOT WATER, CHILLED WATER SUPPLY AND
RETURN PIPING SYSTEM AND SPECIALTIES
PART 1 - GENERAL
1.01  GENERAL
The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

1.02 SCOPE

The work covered under this section shall include the following:

A. Complete chilled water piping systems.
B. Complete hot water piping systems.
C. Complete condenser water piping systems.

1.03 QUALITY ASSURANCE
The piping system shall be tested for leaks before the insulation is applied and before
the piping system is covered up. The test shall be at least 100 psi of water pressure for
a duration of 12 hours.
All grooved couplings, and fittings, valves and specialties shall be the products of a
single manufacturer. Grooving tools shall be of the same manufacturer as the grooved
components.

All castings used for coupling housings, fittings, valve bodies, etc., shall be date
stamped for quality assurance and traceability.

1.04 SUBMITTALS
Provide shop drawings on this equipment as described in Section 15010, 1.04. Shop
drawings shall include proposed uses of all items.

PART 2 - PRODUCTS

2.01 PIPING AND FITTINGS

A. Hot water supply and return: Shall be schedule 40 black steel pipe with 125 psi
cast iron screwed fittings or 150 psi steel weld fittings.
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HOT WATER, CHILLED WATER SUPPLY

AND RETURN PIPING SYSTEM AND SPECIALTIES SECTION 15702
1. Type “L” copper tubing with copper fittings is acceptable for piping 2” and
under.

B. Chilled water supply and return: Shall be schedule 40 black steel pipe with 125
psi cast iron screwed fittings or 150 psi steel weld fittings.

1. Type “L” copper tubing with copper fittings is acceptable for piping 2” and
under.

C. Cold water make-up - Shall be type 'L' copper tubing with copper fittings.

D. Grooved mechanical pipe couplings, fittings, valves and other grooved
components may be used as an option to welding, threading or flanged methods.
All grooved components shall be of one manufacturer and conform to local code
approval. Grooved end product manufacturer to be 1SO-9001 certified. Grooved
couplings shall meet the requirements of ASTM F-1476. Grooved components
shall be manufactured by VICTAULIC. Grooved components manufactured by
GRINNELL or ANVIL INT. are acceptable providing all aspects of the
specification are met. No substitutions.

1. Carbon steel piping shall be roll grooved in accordance with
manufacturers current listed standard.

2. Mechanical couplings for grooved piping shall be cast of ductile iron
conforming to ASTM A-395, grade 65-45-15, and ASTM A-536, grade 65-
45-12. Couplings shall be rigid style and be of the angle patterned bolt
pad type, and shall provide system support and hanging requirements in
accordance with ANSI B31.1, ANSI B31.4 and NFPA 13. Coupling bolts
and nuts shall be zinc plated (ASTM B-633) heat treated carbon steel
track head conforming to physical properties of ASTM A-183. Mechanical
couplings shall be coated with an alkyd enamel finish.

3. Gaskets for grooved pipe and fittings shall be grade “E” EPDM
compound conforming to ASTM D-2000 designation 2CA615A25B24F17Z.

4. Rigid Type: Coupling housings with offsetting, angle-pattern bolt pads
shall be used to provide system rigidity and support and hanging in
accordance with ANSI B31.1, B31.9, with Victaulic Style 107H/107N
(Quick-Vic), Installation ready rigid coupling for direct stab installation
without field disassembly. Gasket shall be Grade "EHP" EPDM designed
for operating temperatures from -30 deg F to +250 deg F.

5. Grooved fittings shall be cast of ductile iron conforming to ASTM A-395,
grade 65-45-15, and ASTM A-536, grade 65-45-12, wrought steel to
ASTM A234, Grade WPB; or factory-fabricated from ASTM A53 steel
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2.02

pipe. Grooved fittings shall be coated with an alkyd enamel finish.
Grooved fittings shall be full flow.
E. Condensate drain piping: Shall be type 'L' copper tubing and fittings.

F. Runouts to terminal units with copper pipe connections: Type 'L' hard drawn
copper tubing shall be used for runouts where required. A brass coupling shall
be used between the steel pipe and copper tubing connection.

G. Hot water supply and return under slab - Each piece of equipment shall have
separate runouts and shall be type 'K' continuous copper pipe with no joints
allowed below slab. All joints above slab shall be made with copper brazing
rods. The entire underground pipe system shall be inside a minimum 6" round
schedule 40 plastic pipe sleeve. Pipe shall be insulated; see section 15250.

H. Condensing water supply and return piping - Shall be schedule 40 black steel
pipe with 125 psi cast iron screwed fittings or 150 psi steel weld fittings inside of
the building and schedule 80 PVC plastic pipe and fittings for outdoors.

. The use of running or close nipples is prohibited.
VALVES

Valves shall be manufactured by VICTAULIC, STOCKHAM, JENKINS, HAMMOND,
JOMAR, MILWAUKEE, FAIRBANKS, CRANE, CONBRACO INDUSTRIES, INC.,
APOLLO VALVES, LUNKENHEIMER, WALWORTH, NIBCO, JAMESBURY or
ROCKWELL unless otherwise noted. STOCKHAM catalog numbers are listed to
identify quality and style Valves shall be rated for the medium served.

A. Gate valves 2 1/2" and smaller: Shall be cast bronze body, sweat type or
screwed ends and solid wedge disc with rising stem, STOCKHAM #B108.

B. Gate valves larger than 2 1/2" - Shall be iron body flanged ends and solid wedge
disc with rising stem (O S & Y type),STOCKHAM #G623.

C. Globe valves 2 1/2" and smaller: Shall be cast bronze body, sweat type or
screwed ends and replaceable composition disc, STOCKHAM #B24T.

D. Check valves 2 1/2" or smaller: Shall be cast bronze body swing check with
either screwed ends or sweat type and with regrinding disc, STOCKHAM #B319
or B309.

E. Check valves larger than 2 1/2" - Shall be flanged iron body with bronze disc and
ring, STOCKHAM #G931.

F. Non-Slam check valves - Shall be used for all vertical applications and on pump
discharge piping and shall be flanged iron body with bronze disc, wafer check,
NIBCO #F-910 for 2 1/2” and larger or W-910 for under 2” and smaller.
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G.

Butterfly valves - 2" and larger may be used in lieu of gate or globe valves except
at boiler supply and return pipe. These valves shall be rated at not less than 150
psi WOG Class and be suitable for use with 180°F water. Shall be lug type for
pipe removal on either side of valve, shall have stainless steel shafts and shall
have 4" extended stem lengths for all size valves. Stockham #LD611.

Ball valves: 2" and smaller may be used in lieu of gate or globe valves. These
valves shall be bronze, rated at not less than 150 psi WOG Class,full port, solid
chrome plated ball design and stem, blow out proof stem. Be suitable for use
with 180-degree water and provided with extended insulated handles. Stockham
#S216. Extended insulated handles shall be APOLLO VALVES “Therma-Seal” or
NIBCO “ Nib-seal’.

Balancing valves: Valves manufactured by FLOWSET, GRISWOLD, GERAND,
DANFOSS, FLOW-PAC, NUTECH, BARCO or PRESO with memory stop,
positive shutoff, extended insulated handle and P/T type ports for balancing.
Flowset model AS size 1/2" to 2" flow .25 GPM to 100 GPM. For all units with
runouts 2" and smaller.

Constant volume flow valves — VICTAULIC, GRISWOLD, AUTOFLOW or
FLOWSET, automatic pressure-connecting spring and cartridge type valves with
quick disconnect pressure taps. For all units with pipe size 2 1/2" and larger with
GPM capacity shown.

Valve Operating Chains: Valves installed six feet or more above finished floor in
boiler rooms or mechanical rooms shall be chain operated. Provide chain and
chain wheel with chain guide of size required, as manufactured by STOCKHAM.

Balance valve for pump: Eccentric, combination shut-off and balancing with
memory stop valve as manufactured by DEZURIK or ROCKWELL.

Provide metering device in boiler room or in pump room for measuring pump
flow rates, for systems piping a minimum of 20 feet (measured along pipe
length) from pump discharge or just before pipe exits room, whichever is greater.
Provide extended metering taps on metering devices. Flow metering devices
and elements shall be as manufactured by FLOWSET, GERAND, GRISWOLD,
PRESO or BARCO.

Valves for flushing piping mains - Provide 1 1/2" full port ball valves on the
supply and return mains of each piping system for the purpose of flushing debris
and other foreign mater out of piping. Valves shall be rated at not less that 150
PSI WOG, shall be suitable for 180 degree water and provided with extended
insulated handle. Provide adapter for valve to accept a fire hose and provide a
removable cap. STOCKHAM # S207.

2.03 SPECIALTIES

15702-4 11/21



HOT WATER, CHILLED WATER SUPPLY
AND RETURN PIPING SYSTEM AND SPECIALTIES SECTION 15702

A

B.

Pipe Hangers and Supports: See section 15050.

Unions: Shall be provided for the assembly, dismantling or service to any portion
of the piping system.

1. Unions 2" and Smaller: Shall be malleable iron ground joint unions with
brass to iron seals. Stockham Fig. #694.

2. Unions 2-1/2" and Larger: Shall be of the companion flange type with
ring type gasket painted with graphite before installation. Stockham Fig.
#799.

3. Brass Couplings: Shall be used for connecting steel pipe to copper
tubing.

Thermometers: Shall be provided and installed in the supply and return piping of
the system. Thermometers mounted at heights other than 5 feet from the floor
shall be the adjustable angle type and located so they may be read from the
floor.

The body of the thermometer shall be brass or die-cast aluminum and at least 9"
long. The thermometer shall be blue organic fill type with an appropriate scale
for the medium being measured. The thermometer shall be mounted in the pipe
in a separate well. Manufacturer — TRERICE BX 91406 or equivalent by
WEKSLER, TAYLOR, or WEISS.

Pressure Gauges: Shall be installed in the piping system at the pumps.
Connect the gauge to the piping system with 1/4" iron pipe. Provide 1/4" rough
brass cock between the gauge and piping system.

The pressure gauge shall be of the liquid filled, bourdon-tube type with at least a
4" diameter dial with an appropriate scale. The gauge shall be the dust,
corrosion and moisture resistance type with a cast aluminum case.
Manufacturers — ASHCROFT, WEKSLER, TAYLOR, or TRERICE.

Expansion Tank: Shall be ASME labeled and the size listed on the drawings.
Provide the tank with the required tappings and a prime coat of paint. The
expansion tank shall be BELL & GOSSETT, TACO, JOHN WOOD, WESSELS,
or ARMSTRONG.

Tank Fitting: Shall match the tank to maintain the proper amount of air. The
tank fitting shall be BELL & GOSSETT or TACO.

Air Separator: Shall be ASME labeled and the same size as connecting pipe.

Provide separator with strainer. The air separator shall be BELL & GOSSETT,
TACO, THRUSH, AMTROL, JOHN WOOD, or ARMSTRONG.
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H.

Pressure Reducing Valve: Shall be set at 12 psi unless otherwise noted on
drawings and shall be the size of the cold water make up piping. The pressure-
reducing valve shall be CONBRACO INDUSTRIES INC., APOLLO VALVES,
WATTS, BELL & GOSSETT, or TACO.

Flexible Connection: Flexible pipe connection shall be installed on all pipes
connecting to equipment where indicated on the drawings. The isolated
equipment shall be provided with flexible connections for all piping connections
immediately adjacent to the equipment. The hose shall be flexible, braid-
reinforced, seamless metal hose within the pressure and temperature range
applicable.  Hose lengths shall be a minimum of ten inches and as
recommended by the manufacturer, whichever is greater. Short style will not be
acceptable. Provide control rods for stabilization. Flexible connections shall be
as manufactured by TWIN CITY HOSE, METRAFLEX, SSI, KEFLEX, or
METRASPHERE.

Air Vents: Provide at high points of systems, on trapped sections of piping with
automatic air vents or other locations as required for air removal from the
system. Manual air vents shall be used on piping above ceilings in all finished
spaces. Each air vent shall be accessible. Provide Hoffman No. 77 manual air
vents for unit heaters, fan coil units, unit ventilators, piping mains above ceilings,
etc. Provide Hoffman No. 79 automatic air vents for all exposed piping mains,
air handling units, etc. Air vents as manufactured by SPIROTHERM shall also
be acceptable.

Strainers: Shall be VICTAULIC, CONBRACO INDUSTRIES, INC., APOLLO
VALVES, ARMSTRONG, TACO, or SARCO. Iron or brass body 'Y' pattern
sediment strainers shall be installed. These strainers shall be provided with
stainless steel or non-ferrous straining elements with heads for removal of the
elements.

1. Iron body 'Y' pattern sediment strainers shall be installed with steel pipe.

2. Brass body 'Y' pattern sediment strainers shall be installed with copper or
brass pipe.

3. Area of strainer openings shall not be less than four (4) times the pipe

area. All strainers shall have blow-off valves with hose ends.

4. Strainer elements shall be No. 10 (ten), mesh screen or perforated
stainless steel.

5. Each strainer body shall be cast with the manufacturer's name, an arrow
indicating the direction of flow, strainer size, and pressure classification.

6. Each strainer shall be of the operating pressure, temperature and service
rating of the respective systems.
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Check valves (condensate drains): See Section 15420.

Condensate overflow protection. Provide float control safety switches in
condensate drain pans (or secondary drain pans), for all equipment with cooling
coils. Switches shall be as manufactured by BECKETT or LITTLE GIANT.
Equipment located outside of plenum spaces may use safety switches as
manufactured by EZ-TRAP (1-877-439-8727), where the switch is integral to a
PVC trap.

Low point drains shall be provided for sections of trapped piping. Low point
drains shall be a % ball valve with a hose end connection and cap.

2.04 WATER PIPING ELECTRICAL HEAT TRACING:

A

Provide and install for all exterior piping Raychem Corporation, XL-Trace, U/L
Listed, braided, self regulating heating cable with inherent temperature control
and a 5 foot cold lead inside the building. Electrical characteristics 120/1/60. All
piping shall have Model 5XL-CR heat tracing. Nominal watts per foot rating at 40
degree pipe temperature is 5.9 for Model 5XL-CR. Provide Models XLK-PC and
XLK-SET components for power connection, tees, end seals kits and splices and
GT-66 glass cloth adhesive tape. Heat tracing cable equal to the item specified
as manufactured by THERMON shall be acceptable.

PART 3 - EXECUTION

3.01  INSTALLATION

A

The piping systems shall be installed as described in section 15050 - Basic
Materials and Methods.

Heat tracing cable shall be installed linearly along the piping, not spiraled.
Secure heat tracing to piping using glass cloth adhesive tape. Provide
manufacturer's recommended pattern coverage for valves, flanges and pipe
supports. Heat tracing shall be installed on all exterior piping to five feet inside
the building beyond the pipe sleeve. Heat tracing shall be tested, after
installation, per manufacturer's recommendations. Heat traced piping shall have
manufacturers warning labels installed stating that the piping is electrically heat
traced. This contractor shall install heat trace in such a manner that the
termination points are coordinated with the electrical drawings.

Float control safety switches shall be interlocked with the fan to turn off the unit
when a high water level is detected.

3.02 PIPING SYSTEM CLEANING
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A

The piping systems shall be cleaned and flushed with chemicals in accordance
with the following sequences:

1. Initial Flush - The initial flush shall be performed on the piping mains, with
pumps running and before any branch piping or equipment has been
connected. This initial flush is to remove debris and other foreign objects
out of the piping systems. Flush systems until all matter has been
removed from piping. After this flushing, the strainers shall be opened,
screens removed and the entire unit cleaned and re-installed.

2. Pre-Cleaning - After the initial flush, the piping mains shall then be pre-
cleaned for a minimum of eight hours with the pumps running and before
any branch piping or equipment has been connected with cleaning
chemicals provided by the water treatment contractor. After the pre-
cleaning, the strainers shall be opened, screens removed and the entire
unit cleaned and re-installed.

3. Cleaning - After equipment and branch piping has been installed, the
entire piping systems shall then be cleaned out for a minimum of eight
hours with the pumps running, all 3-way valves open to equipment coils
and all valves open in the systems to allow complete circulation of
cleaning chemicals. The water treatment contractor shall provide the
cleaning chemicals required to perform this cleaning. After piping system
cleaning, all strainers shall be opened, screens removed and the entire
unit cleaned and re-installed.

4. Flushing - After the piping systems cleaning, the systems shall then be
re-filled with water and circulated for a minimum of two hours, followed by
draining the entire systems. The hot water system shall be brought up to
operating temperature for this procedure. After systems draining, the air
control tank strainer shall be removed and cleaned.

5. pH Balance and Treatment - After the two hour flush but before the water
balance, the piping systems shall be flushed until the total alkalinity of the
rinse water is equal to that of the make-up water. Once this has been
completed, the systems shall be refilled with clean water and shall be
treated per Section 15705. The treatment shall be performed by the
water treatment contractor.

The piping systems cleaning and flushing shall be witnessed and verified by the
owners representative. The contractor shall verify in writing that the cleaning
and flushing of the piping systems has been performed and shall have the
signature of the owner’s representative.

The mechanical contractor shall provide the water treatment contractor the
capacities of the systems so that proper dosages of products will be used.
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D.

Valves for flushing piping mains shall be located at the low points in the mains.
Mains shall be flushed before any branch piping or equipment is connected.
Renewal projects, which must have piping mains installed in phases, shall have
separate valves installed for each phase.

3.03 GROOVED PIPING

A

Pipe Ends shall be clean and free from indentations, projections and roll marks
in the area from the pipe end to groove for proper gasket sealing.

The gasket style and elastomeric material (grade) shall be verified as suitable for
the intended service.

The use of bolted branch outlets is not permitted.

Outlets for wells and gauges etc. shall be made using welded “thread-o-lets”.
All grooved components shall be of one manufacturer.

Grooved connections shall not be installed in inaccessible concealed locations.

Grooved joints shall be installed in accordance with the manufacturer’'s latest
published installation instructions.

END OF SECTION
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SECTION 15703

HOT WATER, HEAT PUMP LOOP SUPPLY AND RETURN
PIPING SYSTEM AND SPECIALTIES

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, section
15010 - General Provisions, and section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

The work covered under this section shall include the following:

A. Complete hot water piping systems.
B. Complete hydronic heat pump loop water piping systems.
QUALITY ASSURANCE

The piping system shall be tested for leaks before the insulation is applied and before
the piping system is covered up. The test shall be at least 100 psi of water pressure for
a duration of 12 hours.

All grooved couplings, and fittings, valves and specialties shall be the products of a
single manufacturer. Grooving tools shall be of the same manufacturer as the grooved
components.

All castings used for coupling housings, fittings, valve bodies, etc., shall be date
stamped for quality assurance and traceability.

SUBMITTALS

Provide shop drawings on this equipment as described in section 15010, 1.04. Shop
drawings shall include proposed uses of all items.

PART 2 - PRODUCTS

2.01

PIPING AND FITTINGS

A. Heat Pump Loop Supply and Return - Shall be schedule 40 black steel pipe with
125 psi cast iron screwed fittings or 150 psi steel weld fittings.

1. Type "L” copper tubing with copper fittings is acceptable for piping 2" and
under.
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B.

Hot Water Supply and Return - Shall be schedule 40 black steel pipe with 125
psi cast iron screwed fittings or 150 psi steel weld fittings.

1.

Type "L" copper tubing with copper fittings is acceptable for piping 2" and
under.

Cooling Tower Water Supply and Return — Shall be scheduled 40 black steel pipe
with 125 psi cast iron screwed fittings or 150 psi steel weld fittings inside of the
building and schedule 80 PVC plastic pipe and fittings for outdoors.

Cold water make up - Shall be type 'L' copper tubing with copper fittings.

Grooved mechanical pipe couplings, fittings, valves and other grooved components
may be used as an option to welding, threading or flanged methods. All grooved
components shall be of one manufacturer and conform to local code approval.
Grooved end product manufacturer to be 1SO-9001 certified. Grooved couplings
shall meet the requirements of ASTM F-1476. Grooved components shall be
manufactured by VICTAULIC. Grooved components manufactured by GRINNELL
or ANVIL INT. are acceptable providing all aspects of the specification are met. No
substitutions.

1.

Carbon steel piping shall be roll grooved in accordance with
manufacturer's current listed standard.

Mechanical couplings for grooved piping shall be cast of ductile iron
conforming to ASTM A-395, grade 65-45-15, and ASTM A-536, grade 65-
45-12. Couplings shall be rigid style and be of the angle patterned bolt
pad type, and shall provide system support and hanging requirements in
accordance with ANSI 831.1, ANSI B31.4 and NFPA 13. Coupling bolts
and nuts shall be zinc plated (ASTM B-633) heat treated carbon steel
track head conforming to physical properties of ASTM A-183. Mechanical
couplings shall be coated with an alkyd enamel finish.

Gaskets for grooved pipe and fittings shall be grade "E" EPDM compound
conforming to ASTM D-2000 designation 2CA615A25B24F17Z.

Rigid Type: Coupling housings with offsetting, angle-pattern bolt pads
shall be used to provide system rigidity and support and hanging in
accordance with ANSI B31.1, B31.9, with Victaulic Style 107H/107N
(Quick-Vic), Installation ready rigid coupling for direct stab installation
without field disassembly. Gasket shall be Grade "EHP" EPDM designed
for operating temperatures from -30 deg F to +250 deg F.

Grooved fittings shall be cast of ductile iron conforming to ASTM A-395,

grade 65-45-15, and ASTM A-536, grade 65-45-12, wrought steel to ASTM
A234, Grade WPB; or factory-fabricated from ASTM A53 steel pipe.
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Grooved fittings shall be coated with an alkyd enamel finish. Grooved
fittings shall be full flow.

Condensate drain piping - Shall be type 'L' copper tubing and fittings.

Runouts to terminal units with copper pipe connections - Type 'L" hard drawn copper
tubing shall be used for runouts where required. A brass coupling shall be used
between the steel pipe and copper tubing connection.

Hot water supply and return under slab - Each piece of equipment shall have
separate runouts and shall be type 'K' continuous copper pipe with no joints
allowed below slab. All joints above slab shall be made with copper brazing rods.
The entire underground pipe system shall be inside a minimum 6" round
schedule 40 plastic pipe sleeve. Pipe shall be insulated; see section 15250.

The use of running or close nipples is prohibited.

2.02 VALVES

Valves shall be manufactured by VICTAULIC, STOCKHAM, JENKINS, HAMMOND, JOMAR,
MILWAUKEE, FAIRBANKS, CRANE, CONBRACO INDUSTRIES, INC., APOLLO VALVES,
LUNKENHEIMER, WALWORTH, NIBCO, JAMESBURY, or ROCKWELL unless otherwise
shall be rated for the medium served.

A.

Gate valves 2-1/2" and smaller - Shall be cast bronze body, sweat type or
screwed ends and solid wedge disc with rising stem, STOCKHAM #B108.

Gate valves larger than 2-1/2" - Shall be iron body flanged ends and solid wedge
disc with rising stem (OS & Y type), STOCKHAM #G623.

Globe valves 2-112" and smaller - Shall be cast bronze body, sweat type or
screwed ends and replaceable composition disc, STOCKHAM #B24T.

Check valves 2-1/2" or smaller - Shall be cast bronze body swing check with either
screwed ends or sweat type and with regrinding disc, STOCKHAM #B319 or B309.

Check valves larger than 2-1/2" - Shall be flanged iron body with bronze disc and
ring, STOCKHAM #G931.

Non-Slam check valves - Shall be used for all vertical applications and on pump
discharge piping and shall be flanged iron body with bronze disc, wafer check,
NIBCO #F910 for 2W and larger or W910 for 2" and smaller.

Butterfly valves - 2" and larger may be used in lieu of gate or globe valves except at

boiler supply and return pipe. These valves shall be rated at not less than 150 psi
WOG Class and be suitable for use with 180°F water. Shall be lug type for pipe
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removal on either side of valve, shall have stainless steel shafts and shall have 4"
extended stem lengths for all size valves. STOCKHAM #LD611.

H. Ball valves - 2" and smaller may be used in lieu of gate or globe valves. These
valves shall be bronze, rated at not less than 150 psi WOG Class, full port, solid
chrome plated ball design and stem, blow out proof stem. Be suitable for use with
180-degree water and provided with extended insulated handles. STOCKHAM
#5216. Extended insulated handles shall be APOLLO VALVES "Therma-Seal" or
NIBCO " Nib-seal".

l. Balancing valves - Valves manufactured by FLOWSET, GRISWOLD, GERAND,
DANFOSS, BARCO, PRESO, FLO-PAC, or NUTECH with memory stop, positive
shutoff, extended insulated handle and PIT type ports for balancing. Flowset
model AS size "A" to 2" flow 0.25 GPM to 100 GPM. For all units with runouts 2"
and smaller.

J. Constant volume flow valves — VICTAULIC, GRISWOLD, AUTOFLOW, or
FLOWSET, automatic pressure-connecting spring and cartridge type valves with
quick disconnect pressure taps. For all units with pipe size 2-1/2" and larger with GPM
capacity shown.

K. Valve operating chains - Valves installed six feet or more above finished floor in
boiler rooms or mechanical rooms shall be chain operated. Provide chain and chain
wheel with chain guide of size required, as manufactured by STOCKHAM.

L. Balance valve for pump - Eccentric, combination shut-off and balancing with
memory stop valve as manufactured by DEZURIK or ROCKWELL.

M. Provide metering device in boiler room or in pump room for measuring pump flow
rates, for systems piping a minimum of 20 feet (measured along pipe length)
from pump discharge or just before pipe exits room, whichever is greater.
Provide extended metering taps on metering devices. Flow metering devices and
elements shall be as manufactured by FLOWSET, PRESO, GERAND,
GRISWOLD, or BARCO.

N. Valves for flushing piping mains - Provide 1 1/2" full port ball valves on the
supply and return mains of each piping system for the purpose of flushing debris
and other foreign matter out of piping. Valves shall be rated at not less than 150
PSI WOG, shall be suitable for 180°F water and provided with extended
insulated handle. Provide adapter for valve to accept a fire hose and provide a
removable cap. STOCKHAM #S207.

2.03 SPECIALTIES

A. Pipe Hangers and Supports - See section 15050.
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B.

Unions - Shall be provided for the assembly, dismantling or service to any portion
of the piping system.

1. Unions 2" and Smaller - Shall be malleable iron ground joint unions with
brass to iron seals. Stockham Fig. #694.

2. Unions 2-1/2" and Larger - Shall be of the companion flange type with ring
type gasket painted with graphite before installation. Stockham Fig. #799.

3. Brass Couplings - Shall be used for connecting steel pipe to copper tubing.

Thermometers - Shall be provided and installed in the supply and return piping of
the system. Thermometers mounted at heights other than 5 feet from the floor
shall be the adjustable angle type and located so they may be read from the floor.
The body of the thermometer shall be brass or die-east aluminum and at least 9"
long. The thermometer shall be blue organic filled type with an appropriate scale
for the medium being measured. The thermometer shall be mounted in the pipe in
a separate well. Manufacturer - TRERICE BX 91406 or equivalent by WEKSLER,
TAYLOR, or WEISS.

Pressure Gauges - Shall be installed in the piping system at the pumps, Connect
the gauge to the piping system with 1/4" iron pipe. Provide 1/4" rough brass cock
between the gauge and piping system. The pressure gauge shall be of the liquid
filled, bourdon-tube type with at least a 4" diameter dial with an appropriate scale.
The gauge shall be the dust, corrosion and moisture resistance type with a cast
aluminum case. Manufacturers ASHCROFT, WEKSLER, TAYLOR, or TRERICE.

Expansion Tank - Shall be ASME labeled and the size listed on the drawings.
Provide the tank with the required tappings and a prime coat of paint. The
expansion tank shall be BELL & GOSSETT, TACO, JOHN WOOD, WESSELS,
or ARMSTRONG.

Tank Fitting - Shall match the tank to maintain the proper amount of air. The tank
fitting shall be BELL & GOSSETT or TACO.

Air Separator: Shall be ASME labeled and the same size as connecting pipe.
Provide separator with strainer. The air separator shall be BELL & GOSSETT,
TACO, THRUSH, AMTROL, JOHN WOOD, or ARMSTRONG.

Pressure Reducing Valve - Shall be set at 12 psi unless otherwise noted on
drawings and shall be the size of the cold water make up piping. The pressure-
reducing valve shall be CONBRACO INDUSTRIES INC., APOLLO VALVES,
WATTS, BELL & GOSSETT, or TACO.

Flexible Connection - Flexible pipe connection shall be installed on all pipes
connecting to equipment where indicated on the drawings. The isolated equipment
shall be provided with flexible connections for all piping connections immediately
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adjacent to the equipment. The hose shall be flexible, braid-reinforced, seamless
metal hose within the pressure and temperature range applicable. Hose lengths
shall be a minimum of ten inches and as recommended by the manufacturer,
whichever is greater. Short style will not be acceptable. Provide control rods for
stabilization. Flexible connections shall be as manufactured by METRAFLEX,
KEFLEX, SSI, or METRASPHERE.

J. Air Vents - Provide at high points of systems, on trapped sections of piping with
automatic air vents or other locations as required for air removal from the system.
Manual air vents shall be used on piping above ceilings in all finished spaces. Each
air vent shall be accessible. Provide Hoffman No. 77 manual air vents for unit
heaters, fan coil units, unit ventilators, piping mains above ceilings, etc. Provide
Hoffman No. 79 automatic air vents for all exposed piping mains, air handling units,
etc. Air vents as manufactured by SPIROTHERM shall also be acceptable.

K. Strainers - Shall be VICTAULIC, CONBRACO INDUSTRIES, INC., APOLLO
VALVES, ARMSTRONG, TACO, or SARCO. iron or brass body 'Y' pattern
sediment strainers shall be installed. These strainers shall be provided with
stainless steel or non-ferrous straining elements with heads for removal of the

elements.

1. Iron body 'Y' pattern sediment strainers shall be installed with steel pipe.

2. Brass body Y pattern sediment strainers shall be installed with copper or
brass pipe.

3. Area of strainer openings shall not be less than four (4) times the pipe

area. All strainers shall have blow-off valves with hose ends.

4, Strainer elements shall be No. 10 (ten) mesh screen or perforated
stainless steel.

5. Each strainer body shall be cast with the manufacturer's name, an arrow
indicating the direction of flow, strainer size and pressure classification.

6. Each strainer shall be of the operating pressure, temperature and service
rating of the respective systems.

L. Check valves (condensate drains): See Section 15420.

M. Condensate Overflow Protection - Provide float control safety switches in
condensate drain pans (or secondary drain pans), for all equipment with cooling
coils. Switches shall be as manufactured by BECKETT or LITTLE GIANT.
Equipment located outside of plenum spaces may use safety switches as
manufactured by EZ-TRAP (1-877-439-8727), where the switch is integral to a
PVC trap.
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N. Low point drains shall be provided for sections of trapped piping. Low point
drains shall be a 3/," ball valve with a hose end connection and cap.

2.04 WATER PIPING ELECTRICAL HEAT TRACING:

A. Provide and install for all exterior piping RAYCHEM Corporation, XL-Trace, U/L
Listed, braided self regulating heating cable with inherent temperature control and a
5 foot cold lead inside the building. Electrical characteristics 208/1/60. All piping shall
have Model 5XL-CR heat tracing. Nominal watts per foot rating at 40 degree pipe
temperature is 5.9 for Model 5XL-CR. Provide Models XLK-PC and XLK-SET
components for power connection, tees, end seals kits and splices and GT-66 glass
cloth adhesive tape. Heat tracing cable equal to the item specified as manufactured
by THERMON shall be acceptable.

B. Cooling Tower heat tracing shall include supply and return piping, makeup water
piping, water treatment piping, drain and overflow piping, electronic water level
piping, spray pump suction piping, spray pump body (excluding motor), and
spray pump discharge piping.

PART 3 - EXECUTION
3.01  INSTALLATION

A. The piping systems shall be installed as described in section 15050 - Basic
Materials and Methods.

B. Heat tracing cable shall be installed linearly along the piping, not spiraled. Secure
heat tracing to piping using glass cloth adhesive tape. Provide manufacturer's
recommended pattern coverage for valves, flanges and pipe supports. Heat tracing
shall be installed on all exterior piping to five feet inside the building beyond the pipe
sleeve.Heat tracing shall be tested, after installation, per manufacturer's
recommendations. Heat traced piping shall have manufacturer's warning labels
installed stating that the piping is electrically heat traced. This contractor shall
install heat trace in such a manner that the termination points are coordinated
with the electrical drawings.

C. Float control safety switches shall be interlocked with the fan to turn off the unit
when a high water level is detected.

3.02 PIPING SYSTEM CLEANING

A. The piping systems shall be cleaned and flushed with chemicals in accordance with
the following sequences:

1. Initial Flush - The initial flush shall be performed on the piping mains, with
pumps running and before any branch piping or equipment has been
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connected. This initial flush is to remove debris and other foreign objects out
of the piping systems. Flush systems until all matter has been removed from
piping. After this flushing, the strainers shall be opened, screens removed
and the entire unit cleaned and re-installed.

2. Pre-Cleaning - After the initial flush, the piping mains shall then be pre-
cleaned for a minimum of eight hours with the pumps running and before
any branch piping or equipment has been connected with cleaning
chemicals provided by the water treatment contractor. After the pre-
cleaning, the strainers shall be opened, screens removed and the entire
unit cleaned and re-installed.

3. Cleaning - After equipment and branch piping has been installed, the entire
piping systems shall then be cleaned out for a minimum of eight hours with
the pumps running, all 3-way valves open to equipment coils and all valves
open in the systems to allow complete circulation of cleaning chemicals. The
water treatment contractor shall provide the cleaning chemicals required to
perform this cleaning. After piping system cleaning, all strainers shall be
opened, screens removed and the entire unit cleaned and re-installed.

4. Flushing - After the piping systems cleaning, the systems shall then be
refilled with water and circulated for a minimum of two hours, followed by
draining the entire systems. The hot water system shall be brought up to
operating temperature for this procedure. After systems draining, the air
control tank strainer shall be removed and cleaned.

5. pH Balance and Treatment - After the two hour flush but before the water
balance, the piping systems shall be flushed until the total alkalinity of the
rinse water is equal to that of the make-up water. Once this has been
completed, the systems shall be refilled with clean water and shall be
treated per Section 15705. The treatment shall be performed by the water
treatment contractor.

B. The piping systems cleaning and flushing shall be withessed and verified by the
Owner's representative. The contractor shall verify in writing that the cleaning
and flushing of the piping systems has been performed and shall have the
signature of the Owner's representative.

C. The mechanical contractor shall provide the water treatment contractor the
capacities of the systems so that proper dosages of products will be used.

D. Valves for flushing piping mains shall be located at the low points in the mains.
Mains shall be flushed before any branch piping or equipment is connected.
Renewal projects which must have piping mains installed in phases shall have
separate valves installed for each phase.
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3.03 GROOVED PIPING

A.

Pipe ends shall be clean and free from indentations, projections and roll marks in
the area from the pipe end to groove for proper gasket sealing.

The gasket style and elastomeric material (grade) shall be verified as suitable for
the intended service.

The use of bolted branch outlets is not permitted.

Outlets for wells and gauges etc. shall be made using welded "thread-o-lets".
All grooved components shall be of one manufacturer.

Grooved connections shall not be installed in inaccessible concealed locations.

Grooved joints shall be installed in accordance with the manufacturer's latest
published installation instructions.

END OF SECTION
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SECTION 15705

WATER TREATMENT

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

The work covered under this section shall include the furnishing of all labor, piping,
valves, gauges, control panels, water meter wiring, chemicals and all other equipment
required for a complete water treatment service as indicated on the drawings or herein
specified.

QUALITY ASSURANCE

The water treatment chemical equipment and service supplier shall be a recognized
specialist, active in the field of industrial water treatment for the last ten years, whose
major business is in the field of water treatment and shall have regional water analysis
laboratories, development facilities and service department, plus full time service
personnel located within the trading area of the job site.

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

WATER TREATMENT SYSTEM

Provide, install and service a water treatment system for the water systems. The water
treatment system shall be as manufactured by MOGUL CORPORATION. Other
manufacturers fully equal to the specified manufacturer as manufactured by HYDAC,
MORR, ARC, or AQUATOMIC are acceptable.

A. Piping, valves, and accessories shall be furnished and installed as required by
the water treatment manufacturer.

B. Provide all chemicals required at system start-up and throughout the service

period. Chemical formulations shall not exceed the allowable EPA or local
effluent limits.
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C.

The water treatment chemical and service supplier shall furnish basic water test
equipment including carrying case and reagents for use with suppliers' products.
This shall include apparatus for determination of pH, P and M alkalinity,
treatment residual, and conductivity. Where specialized or supplementary
equipment is required, it shall be furnished as part of the contract.

Condenser System Feeding and Control Equipment - Contractor shall install the
following apparatus including all external piping and wiring for each condenser
water system.

1. One MOGUL AUTO CHEM Model 16712 as manufactured by the
MOGUL CORPORATION, for controlling Total Dissolved Solids (TDS),
biological growth, inhibitor feed and chemical treatment in the cooling
water system. Controller shall be U.L. Listed. Control panel shall be a
single, NEMA 1 steel enclosure, primed and fully painted, and shall have
the following basic features, fully pre-wired:

a. Internal wiring harnessed, color-coded, clearly identified, and
brought to master terminal board.

b. Grounded AC receptacles for chemical treatment pump and utility
use.

C. Main power switch and indicating lamps, with legend plate, for
power, bleed control, biocide pump, inhibitor pump and system
flow.

d. Line voltage safety switch - Interlock with door to shut off line

voltage to control when adjustment or maintenance is required.

e. Manual-Off-Auto selector switches and indicating lamps for bleed
off control, chemical feed and acid feed, with legend plates.

f. Manual-Off-Auto selector switch for inhibitor feed and a push
button to simulate a water meter pulse in the makeup water
supply line for test purposes.

g. A selector switch for control of chemical feed from metered
makeup.
h. Conductivity controller accurate to 5% full scale with an analog-

indicating meter.

i. Front panel fuses.
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j- Dual biocide feed program modules to automatically alternate

between two biocides with a seven-day timer.

k. A temperature compensated conductivity electrode and flow
switch mounted on the side of the controller enclosure.

l. Bleed lock-out timer to prevent bleed function after a biocide feed.

Power and bleedoff status shall be displayed by indicating lights on the front panel. The
controller shall be insensitive to phase angle shifts and be capable of operating with
input line voltage of 95 to 130 volts AC without affecting accuracy. Conductivity level
shall be recorded on an indicating meter. The chemical feed shall be controlled by a
reset timer actuated by a make-up water meter with electric contractor. The chemical
feed control module shall have a pump status indicating lamp, a Manual-Off-Auto switch
and a 20 amp pump relay.

2.

The chemical feed pumps shall be mounted in a NEMA 1 steel enclosure,
primed and fully painted. They shall be pre-plumbed, pre-wired and
include the following:

a. Sample stream piping assembly, including a conductivity flotee,
sample cock, check valve and three chemical injection tees.

b. One Inhibitor feed pump, two biocide feed pumps of the positive
displacement type, with ball type check valves, 120/1/60 fractional
hp motor drive, discharge pressure relief valve, foot valve, suction
tubing and discharge tubing. The feed rate shall be adjustable
while the pump is running and the chemicals shall be pumped
directly from the shipping container. Pump shall be U.L. Listed
and shall be manufactured by PULSA FEEDER, LMI or CHEM-
TECH.

One sample stream injection assembly.

One water meter, complete with electric contacting registers sized to
meter the peak make-up rates.

One bleedoff solenoid and throttling valve, sized for bleed off
requirements of the system.

One 50-gallon inhibitor tank and two 30-gallon biocide tanks. Tanks shall
be polyethylene and shall include lids. Pump suction will be through the
lid. Fittings in tanks are not allowed.

E. Hot and Chilled Water Systems - Contractor shall install a One Shot Feeder for
each system, minimum four quart capacity, designed to meet pressure
requirements of the specific system.
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PART 3 - EXECUTION

3.01

INSTALLATION

The water treatment system shall be installed as recommended by the manufacturer.

A

Pre-Cleaning and Cleaning

1.

Provide the chemicals used for the pre-cleaning and cleaning sequences
listed in Section 15701. Chemicals shall be capable of removing deposits
from construction, such as pipe dope, oils, most loose mill scale, and
other extraneous materials. The products used shall inhibit corrosion of
the various metals in the piping systems and shall be safe to handle and
use. Effectiveness of the product shall be such that the water need only
be at ambient temperatures. Add recommended dosages of products for
corresponding system capacities.

pH Balance and Treatment

1.

Piping systems shall be drained and flushed until the total alkalinity of the
rinse water is equal to the makeup water, as described in Section 15701.
Refill with clean water, which shall be properly treated to prevent scale
and corrosion during operation of the water systems (See paragraph
3.01.C). This contractor shall assist in performing the pH balance of the
systems.

Maintain the following conditions in each system:

1.

Chilled

a. pH 7.0t09.0

b. Buffered Nitrite 500 PPM

Hot

a. pH 7.0t09.0

b. Buffered Nitrite 1000 PPM to 180 Deg. F
2000 PPM above 180 Deg. F

Condenser

a. pH 7.0t0 8.0

b. Organic Inhibitor 15 to 25 PPM

c. Cycles 7 Maximum

d. Organic Growths None
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3.02 SYSTEM SERVICE

A

The water treatment service shall start after the initial cleaning, flushing, start-up
and check out of the water systems and shall continue for a period of one year
after the substantial completion date of the entire project.

Prior to the substantial completion date and during the one year service period
after this date, the water treatment contractor shall visit the site and thoroughly
inspect the systems for proper operation, make necessary adjustments, test
water and chemical conditions, and complete a written report on conditions.
Service frequency shall be as a minimum as follows:

1. Chiller/cooling tower condensers - every two weeks

2. Closed loop hot and chilled water - once per month

Prior to the substantial completion date and during the one year service period
after this date, the water treatment contractor shall test water samples from
cooling tower water for legionella pneumophila. Tests shall be made monthly
when the cooling tower operates. The report shall give the result in bacteria per
millimeter and include the result from the previous month.

The water treatment contractor shall maintain complete records of the treatment
program for each system and submit to the Owner three copies of each report
distributed to:

1. System Site

2. Project Manager, Office of Design and Construction Services, 8115
Gatehouse Road Falls Church VA 22042.

3. Coordinator, Mechanical Maintenance Division, Maintenance Services,
5025 Sideburn Road, Fairfax Virginia 22032

The initial fill of water treatment chemicals and water treatment service shall be
witnessed and verified by the Owners representative. A signed service card
must be obtained by the technician after each visit for service.

END OF SECTION
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SECTION 15725

BASE MOUNTED PUMPS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods, shall
apply to this section.

SCOPE

Provide and install the base mounted pumps as shown on the drawings and specified
herein.

QUALITY ASSURANCE

A. Pumps must be selected from published test curves showing actual brake
horsepower. The selection point shall be confined to the left of the center of the
efficiency curve for the impeller being furnished.

B. All pump motors shall meet NEMA Standards.

C. All pumps shall be factory tested prior to shipment to the job site.

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

BASE MOUNTED PUMPS

The base mounted pump shall be of the centrifugal base mounted type and of the size,
capacity and voltage shown on the drawings. The pump shall be series 1510 as
manufactured by BELL & GOSSETT. Pumps fully equal to the specified pump and
manufactured by ARMSTRONG, PATTERSON or WEINMANN are acceptable.

A. Pump - Shall be of the vertical split case design for servicing without disturbing
piping connections or motor. Motor to pump connections shall be of the flexible
spacer spring coupler type, to dampen noise transmission and protect pump and
motor from stress and strain of high starting torque. The pump shall use a
mechanical rotating type carbon seal and shall face against a ceramic insert.
The pump shall have a seal flush line of copper and shall be equipped with
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regreasable ball bearings. Extend grease fitting with permanently attached tube
to extend through insulation. Provide variable speed drive coupler for variable
speed drive pumps.

Motor - Shall be drip-proof, 1750 rpm, and shall be especially selected for quiet
operation, and shall be so stamped. The electrical characteristics of the motor
shall be as shown on the drawings. The horsepower of the motor shall be of
such a size as to insure non-overloading of the motor throughout the capacity
range of the pump. The motor shall have sealed bearings.

Base - Shall be of the size suitable for the pump, motor and shaft, and shall be
constructed of cast iron or welded steel.

Starters - Magnetic line voltage starter with HAND-OFF-AUTOMATIC switch and
red running light. See section 15050, 2.07.

2.02 SUCTION DIFFUSER

A

Provide suction diffuser at each pump. Units shall consist of an angle type body
with inlet vanes and combination diffuser - strainer - orifice cylinder with 3/16"
diameter openings for pump protection. A permanent magnet shall be located
within the flow stream and shall be removable for cleaning. The orifice cylinder
shall be equipped with a disposable fine mesh strainer that shall be removed
after start-up. Orifice cylinder shall be designed to withstand a pressure
differential equal to pump shutoff head and shall have a free area equal to five
times the cross section area of the pump to suction opening. Vane length shall
be not less than 2 1/2 times the pump connection diameter. Unit shall be
provided with adjustable support foot to carry weight of suction piping.
Manufacturer shall be Bell & Gossett. Suction diffusers manufactured by
Patterson are acceptable provided they are fully equal to the suction diffuser
specified.

PART 3 - EXECUTION

3.01

INSTALLATION

A

The pumps shall be installed and serviced in accordance with the manufacturer's
recommendations and as shown on the drawings.

A concrete base a minimum of four (4) inches higher than the surrounding floor
shall be provided. Foundation bolts in pipe sleeves shall be set in the base to
allow movement for final positioning of the bolts. The pump base shall be set
dead level by means of properly spaced metal blocks or wedges. After pump is
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leveled, align pump and motor shaft and then pour grout between concrete base
and pump base.

C. Pump base shall be isolated as shown on the drawings.
D. Coupling guards shall be installed per ANSI and OSHA standards.

E. Pumps mounted in areas other than slab on grade shall be mounted on
inertia bases with vibration isolators.

END OF SECTION
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SECTION 15726

INLINE PUMPS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section

15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall

apply to this section.

SCOPE

Provide and install the inline pump as shown on the drawings and specified herein.

QUALITY ASSURANCE

A. Pump must be selected from published test curves showing actual brake
horsepower. The selection point shall be confined to the left of center of the
efficiency curve for the impeller being furnished.

B. All pump motors shall meet NEMA Standards and shall be UL listed.

C. All pumps shall be factory tested prior to shipment to the job site.

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010 - 1.04.

PART 2 - PRODUCTS

2.01

INLINE PUMP

The inline pump shall be of the centrifugal inline mounted type and of the size, capacity
and voltage shown on the drawings. The pump shall be booster series as manufactured
by BELL & GOSSETT. Pumps fully equal to the specified pumps and manufactured by
ARMSTRONG, WEINMANN, or PATTERSON are acceptable.

A. Pump - Shall be quiet operating, horizontal, oil lubricated, inline, single stage,
vertical split case design, in cast iron bronze fitted construction for heating or
cooling applications and shall be all bronze construction for domestic water
applications. The pump internals shall be capable of being serviced without
disturbing piping connections. The pump shall have a dynamically balanced
impeller keyed and locknutted to a ground and polished steel shaft with
hardened integral thrust collar. Shaft shall be supported by oil lubricated bronze
sleeve bearings. Watertight mechanical seal faces shall be carbon on cast iron
or ceramic.
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Coupling - Shall be self-aligning, flexible type connecting the pump and motor.
Motor - Shall be open drip proof, journal bearing, resilient mounted, 1750 rpm,
and shall be especially selected for quiet operation. The electrical characteristics
of the motor shall be as shown on the drawings. The horsepower of the motor
shall be of such a size as to insure non-overloading of the motor throughout the
capacity range of the pump. The motor shall have sealed bearings.

Testing - The pump shall be factory tested, thoroughly cleaned, and painted with
one (1) coat of machinery enamel prior to shipment. A set of installation
instructions shall be included with the pump at the time of shipment.

Starter - Provide a manual starter for single-phase units and magnetic across-
the-line starter for three phase units. The starter shall have HAND-OFF-
AUTOMATIC switch and red running light. See Section 15050 paragraph 2.07.

2.02 SPECIALTIES

A

Specialties shall be provided for all inline pumps, which shall include, but not be
limited to, isolation valves, unions, strainers, thermometers and check valves.

PART 3 - EXECUTION

3.01  INSTALLATION

A.

The pumps shall be installed and serviced in accordance with the manufacturer's
recommendations and as shown on the drawings.

Coupling guards shall be installed per ANSI and OSHA standards.

END OF SECTION
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SECTION 15727

PLATE TYPE HEAT EXCHANGER

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

Provide and install the plate type heat exchanger as shown on the drawings and
specified herein.

QUALITY ASSURANCE

The plate type heat exchanger shall be manufactured to meet ASME codes and shall be
hydrostatically tested at the factory at pressures higher than the unit will be subjected to
in the field.

SUBMITTALS

Provide shop drawings on this equipment as described in Section 15010, 1.04.

PART 2 - PRODUCTS

2.01

PLATE TYPE HEAT EXCHANGER

The plate type heat exchanger shall be completely factory assembled and shall be of
the type and capacity as shown on the drawings. The heat exchanger shall be
manufactured by TRANTER. Units fully equal to the specified unit and manufactured by
ALFA LAVAL, BELL & GOSSETT or MUELLER are acceptable.

A. Construction - Frame shall be carbon steel with baked epoxy enamel paint.
Guide bars shall be hard chrome plated carbon steel. Tie bolts shall be zinc-
plated carbon steel.

B. Plates - Shall be constructed with electro polished 304 stainless steel. All plates
shall have identical patterns. Provide 10% additional heat transfer surface area
to allow for fouling. Gasketing material shall be nitrile rubber with plate
separation fixed by contact points, not by gaskets.

C. Pipe Connections - Shall be 316 stainless steel flanged and sized for a maximum
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for 20 fps water velocity. Connections on the stationary frame are straight
nozzles and, when required, 90° elbow nozzles on the follower frame.

PART 3 - EXECUTION

3.01 INSTALLATION

A. The plate type heat exchanger shall be installed as recommended by the
manufacturer and set above the mechanical room floor on a 4" high concrete
pad.

B. Provide isolation valves on inlet and outlet piping for service purposes. Provide

thermometers and gauges. Thermometers and gauges shall be located on the
heat exchanger side of the service valves.

END OF SECTION
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SECTION 15728

SHELL AND TUBE HEAT EXCHANGER

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, section
15010 - General Provisions, and section 15050 - Basic Materials and Methods shall apply
to this section.

SCOPE

Provide and install the shell and tube heat exchanger as shown on the drawings and
specified herein.

QUALITY ASSURANCE

The shell and tube heat exchanger shall be manufactured to meet ASME codes and shall
be hydrostatically tested at the factory at pressures higher than the unit will be subjected
to in the field. The ASME "U' symbol shall be stamped on the heat exchanger. Each unit
shall be registered as required with the National Board of Boiler and Pressure Vessel
Inspectors.

SUBMITTALS

Provide shop drawings on this equipment as described in section 15010, 1.04.

PART 2 - PRODUCTS

2.01

SHELL AND TUBE HEAT EXCHANGER
The shell and tube heat exchanger shall be completely factory assembled and shall be of
the type and capacity as shown on the drawings. The heat exchanger shall be
manufactured by BELL & GOSSETT. Units fully equal to the specified unit and
manufactured by ARMSTRONG or TACO are acceptable.
A. Materials

1. Shell - steel.

2. Tubes - copper.

3. Tube sheets - steel.

4. Tube supports - steel.
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5. Heads - cast iron or steel.

PART 3 - EXECUTION
3.01 INSTALLATION

The heat exchanger shall be installed as recommended by the manufacturer and as
detailed on the drawings.

END OF SECTION
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SECTION 15740

WATER SOURCE HEAT PUMPS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

REQUIREMENTS

A. The Bidding and Contract Requirements, Division 1 - General Requirements,
Section 15010 - General Provisions and Section 15050 - Basic Materials and
Methods, shall apply to this section.

SCOPE

A. The work covered under this Section shall include providing and installing
complete heat pump unit as shown on the Drawings and herein specified.

QUALITY ASSURANCE

A. The heat pump unit shall have ARI certified ratings and shall be labeled as
acceptable by an approved safety testing or inspection agency such as
Underwriters Laboratories.

B. The motor shall be manufactured under NEMA standards.

C. The coils shall have ARI certified ratings.

D. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS

A. Provide submittals on this equipment in accordance with Section 15010, 1.04.
The controls coordination meeting described in 15900 shall be held before the
shop drawings are submitted.

EXTRA MATERIAL

A. Contractor to provide extra heat pump to be turned over to the owner at close of
project. (ENGINEER TO EDIT WHICH UNIT/S WILL BE PROVIDED)

PART 2 - PRODUCTS

2.01

ACCEPTABLE MANUFACTURERS (No Substitutions)

A. TRANE
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B.
C.

D.

DAIKIN
CARRIER

FLORIDA HEAT PUMP

2.02 HEAT PUMP UNIT

A

Provide indoor fan draw-thru type heat pump unit of unitary design. Provide and
install the heat pump unit complete with the type, arrangement, capacities and
accessories as shown on the drawings and specified herein. Units shall be
designed to operate throughout the range of entering fluid temperature of 25 °F
to 110 OF (Extended Range).

1.

Casing for Indoor Units - The housing shall be constructed of heavy
sheet mill galvanized steel adequately reinforced with structural members
and provided with sufficient access panels for proper lubrication and
maintenance. Unit shall be of the arrangement shown on the drawings.
Unit shall include plastic drain pan, positively sloped, with access for
cleaning, and drain connections on both sides. Removable panels in fan
and coil sections shall provide access to all internal parts. All unit panels
shall be insulated. Unit casing may be chemically cleaned, spray painted,
baked and coated with an additional exterior coat of enamel after final
assembly in lieu of mill galvanizing.

Blower Motor - The supply air motor shall be a multi-speed motor with
internal thermal overload protection. Motor bearings shall be
permanently lubricated and sealed. Motors shall be factory wired to the
option selected. Provide a speed tap for field customizing high, medium
or low speed.

Motor and Drive - Provide belt or direct drive multi-speed motors. Motor
nameplate horsepower shall exceed brake horsepower by a minimum of
5% with airfoil or Bl fans and 20% with forward curved fans. Provide
motor especially designed for quiet operation.

Co-axial Water to Refrigerant Coil - Shall be copper seamless tubing,
steel outer refrigerant gas tube, leak tested to assure there is no cross
leakage between the water tube and the refrigerant gas (steel tube) cail.
The completely drainable coil shall be tested under water at 250 psig.
Provide one piece insulated drain pan.

Sound Attenuation Package - Shall consist of:

a. 16 Gauge compressor enclosure
b. 16 Gauge single wall front panel
C. Lined compressor enclosure with %2 inch cabinet insulation
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10.

11.

12.

d. Compressor discharge muffler
e. 12 Gauge compressor/water-to-refrigerant heat exchanger pan
with second stage of vibration isolation

f. Compressor vibration isolation
g. Water-to-refrigerant heat exchanger vibration isolation
h. Lengthwise unit base stiffeners

i. 3/32-inch Foam gasket sealant placed around the compressor
and end panel perimeter

Filter Section - Filters shall not be integral to the unit. Units shall have
duct mounted filter racks. Filters shall be 2" pleated MERV 13.

Isolation - Provide factory installed internal spring isolators or field
installed external housed type spring isolators for fans and compressors.
Install external isolators in accordance with manufacturer's
recommendations.

Provide control interface including contactor for Automatic Temperature
Control interface, and unit disconnect. Disconnect shall meet the
requirements of National Electrical Code Article 430.

Temperature Controls - Automatic temperature controls shall be
furnished under Section 15900.

Expansion Valve - Water source systems shall include an expansion
valve flow metering device. The thermal expansion valve shall allow the
unit to operate with an entering fluid temperature from 25 to 110F, and
entering air temperatures from 40 to 90F. The valve shall be designed to
meter refrigerant flow through the circuitry to achieve desired heating or
cooling.

Refrigerant Piping - Copper tubing shall be seamless and conform to
American Society of Testing (ASTM) B743.

Refrigeration Circuits - All units shall contain a sealed R-410A refrigerant
circuit including a hermetic scroll compressor, bi-directional thermal
expansion valve metering device, finned tube air-to-refrigerant heat
exchanger, refrigerant reversing valve, coaxial tube-in-tube water to
refrigerant heat exchanger, liquid line filter drier and service ports.
Compressor shall be mounted on rubber vibration isolators. Compressor
motors shall be equipped with overload protection. Refrigerant reversing
valves shall be pilot operated sliding piston type with replaceable
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13.

14.

15.

encapsulated magnetic coils energized only during cooling cycle.

Unit Controls - Controls and safety devices will be factory wired and
mounted within the unit. Controls shall include fan relay, compressor
contactor, 24V transformer, reversing valve coil and solid state lock-out
controller. The controller shall include the following features: diagnostic
LED’s, low pressure bypass time delay (to prevent nuisance low pressure
lock-outs during operation with low fluid temperatures), anti short cycle
time delay, random start time delay and one time intelligent reset.

Unit shall be equipped with a condensate overflow switch. Upon
activation, the unit shall turn off the compressor.

Provide with each heat pump one flexible hose assembly kit. Kit shall
have stainless steel hoses automatic control valve, Y-strainer with PT
port, drain valves, and supply and return shut-off ball valves.

PART 3 - EXECUTION

3.01  INSTALLATION

A

Install the heat pump units as shown on the drawings and as recommended by
the manufacturer.

1.

The first unit installed will be considered the typical mock up and shall
require notification, inspection and approval by the designated owner
representative and/or architect and engineer before any additional
installations will be allowed.

The heat pump unit fan speed shall be adjusted in the field to deliver the
amount of air as stated on the drawings by adjusting the motor speed.

The filters shall be changed after the construction dust has been
eliminated and before final inspection. Provide two sets of spare filters.

Provide grease fittings extensions where necessary to have the grease
fitting accessible.

Provide one complete set of belts for each water source heat pump.

Piping to each unit to include ball valves, balance valve, balance fitting
and flexible hose for supply and return.

Provide a typed list of all the different units, their filter sizes, and fan belt
size to be included in the O & M manuals. The list shall include the unit
designation, filter/belt size and the number of filters/belts required for
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each unit. In addition to this, submit to the Owner two additional copies of
the list, distributed to:

a. Project Manager, Office of Design and Construction Services,
8115 Gatehouse Rd, Suite 3500, Falls Church, Virginia, 22042.

b. Coordinator, Mechanical Maintenance Division, Maintenance
Services, 5025 Sideburn Road, Fairfax, Virginia, 22032.

END OF SECTION
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SECTION 15745

ELECTRIC DUCT HEATERS

PART | - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section 15010
- General Provisions, and Section 15050 - Basic Materials and Methods shall apply to this
section.

SCOPE

Provide and install electric duct heater as shown on the drawings and as specified
herein.

QUALITY ASSURANCE

A. The electric duct heater shall have published ratings and be listed by
Underwriters Laboratories.

B. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS
Provide shop drawings on this equipment as described in Section 15010, 1.04. The

controls coordination meeting described in 15900 shall be held before the shop drawings
are submitted.

PART 2 - PRODUCTS

2.01

ELECTRIC DUCT HEATER

The electric duct heater shall be of the type, capacity and voltage shown on the drawings.
The duct heater shall be manufactured by INDEECO or MARKEL. Duct heaters fully
equal to the specified manufacturer and manufactured by BRASCH or TPI are
acceptable.

A. Type — Shall be of the open type using wire constructed of 80% nickel and 20%
chromium supported in ceramic bushings. The heating wire for each step shall
be strung across the entire face of the coil to prevent stratification when
operating at less than full capacity. Maximum watts density shall not exceed 35
watts per 1 sq. in. of wire surface.
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B.

Trim — All terminals and nuts shall be constructed of stainless steel, and terminal
insulators and bracket bushings shall be constructed of ceramic and securely
positioned.

Test — Heating coils shall be tested for twice the rated voltage plus 1000 volts, or
2000 volts whichever is greater. After the heater is built, the manufacturer’s quality
control inspection shall test the heater for the following: Ohm reading to verify
capacity, voltage, phase, control voltage and tightness of terminals.

Casing — shall be constructed of not less than 22 gauge galvanized steel with
vertical galvanized steel supports 4” on center gusseted and spot welded. A
solid cover shall be provided on the terminal box to minimize dust in the terminal
box. The terminal box shall be recessed when installed in air handling units.
Mounting provisions shall be flanged or slip-type as shown in the equipment
schedule.

Safety Features — Shall include an automatic reset thermal cutout wired in series
with the control circuit and heat timers (fusible links) wired in series with the power
legs. All of the safety devices shall be serviceable through the terminal box without
removing the heater from the duct.

Built-in Features — Shall include contactors, transformers, interlock relay, fusing
to meet NEC requirements and lugs sized to receive specified conductors. All
built-in components shall be factory wired and mounted on the heating coil in an
integral terminal box. The unit shall be complete with terminal strip for electrical
connections.

The duct heater shall be controlled as shown on the drawings or in the
Automatic Temperature Control Section.

PART 3 - EXECUTION

3.01

INSTALLATION

The electric duct heater shall be installed in accordance with the manufacturer's
recommendations and as shown on the drawings.

END OF SECTION
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SECTION 15746

ELECTRIC WALL HEATERS

PART | - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section 15010
- General Provisions, and Section 15050 - Basic Materials and Methods shall apply to this
section.

SCOPE

Provide and install complete with all accessories the electric wall heater as shown on the
drawings and as specified herein.

QUALITY ASSURANCE

A. The electric wall heater shall have published ratings and be listed by
Underwriters Laboratories.

B. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTALS
Provide shop drawings on this equipment as described in Section 15010, 1.04. The

controls coordination meeting described in 15900 shall be held before the shop drawings
are submitted.

PART 2 - PRODUCTS

2.01

ELECTRIC WALL HEATER

The electric wall heater shall be of the type and capacity shown on the drawings. The wall
heater shall be manufactured by MARKEL. Wall heaters fully equal to the specified
manufacturer and manufactured by BERKO or QMARK are acceptable.

A. Unit Casing - Casing shall be constructed of heavy gauge steel, phosphatized for
rust resistance and finished with baked enamel. All hardware used in the casing
shall be plated for rust resistance. Cabinets shall be equipped with a removable
front access to the interior.

B. Front Cover - Shall be of the louver type, 16 gauge steel. Discharge grille shall direct
the air downward to floor.
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C.

Motors - Shall be permanently lubricated for constant operation. All motors shall be
provided with built-in, automatic reset thermal overload protection. All motors shall
be rated for voltage indicated.

Heating Elements - Elements shall be constructed of high quality, nickel chrome
resistance coils embedded in a refractory material and enclosed within a steel
sheath. The sheath shall have spirally wound, extended fins for high heat transfer
and reduced operating temperature. The elements shall be housed in a heavy
gauge, steel enclosure

Wiring - All wiring in the heating element circuit shall consist of high temperature,
heat resistant wire, fully enclosed within metal boxes or conduit for complete
mechanical/electrical protection.

Standard Controls - Provide low voltage controls (24volt) by the manufacturer to
interface with the division15900 ATC system. Wall heater shall be controlled as
outlined in the Automatic Temperature Control section 15900. Each unit shall be
provided with: An automatic reset, and a built-in fan delay switch.

PART 3 - EXECUTION

3.01 INSTALLATION

The electric wall heater shall be installed complete with all accessories in accordance with
the manufacturer's recommendations and as shown on the drawings.

END OF SECTION
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SECTION 15747

INDUCTION TERMINAL UNITS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements,
Section 15010 - General Provisions, and Section 15050 - Basic Materials and Methods
shall apply to this section.

SCOPE

Provide and install complete with all accessories the induction terminal units as shown
on the drawings and as specified herein.

QUALITY ASSURANCE
A. The induction terminal units shall have published ratings.
B. All induction terminal units shall be tested by an independent Nationally

recognized Testing Laboratory for performance and sound levels.

C. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTAL
Provide shop drawings on this equipment as described in Section 15010, 1.04. The

controls coordination meeting described in 15900 shall be held before the shop drawings
are submitted.

PART 2 - PRODUCTS

2.01

INDUCTION TERMINAL UNITS

The induction terminal units shall be of the type and capacity shown on the drawings.
The units shall be manufactured by NUCLIMATE.

A. General - Induction terminal unit shall be constant volume primary air flow unit
designed to induce a secondary airflow within the conditioned space using the
primary conditioned air supply. Units shall be designed for ceiling installation with
factory supplied hanging brackets. The unit shall be capable of inducing the
secondary airflow within the conditioned space using the velocity pressure of the
primary airflow. This secondary air must flow directly from the room to the unit
and shall not use the ceiling as a return air plenum. Induction units using the
ceiling plenum as a return air path are not acceptable.
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B.

Connections — Units shall be equipped with a round duct primary air intake, one
air plenum, an air induction nozzle plate, a supply and return chilled water piping
connection, one supply and return hot water piping connection, one 3/4”
condensate drain connection, and one combination supply/return air grille for a
full 360 degree coanda effect room air distribution. The grille shall have a
removable center core to provide full access to the return air side of the coil

Casing - The entire unit shall be constructed of 20 gauge galvanized sheet metal.
The primary air plenum and nozzles shall be designed and configured to provide
uniform air distribution to the nozzles with low noise operation.

Induction Nozzles - Induction nozzles shall be aerodynamically designed and
made of food grade plastic having a tapered discharge for low noise levels.

Water Coil Assembly
1. Coils shall be of the hot water type utilizing aluminum fins and copper
tubes.Coils shall be factory leak tested at 350 psi water. Coil connections

shall be as indicated on the drawings.

2. The water coil assembly shall consist of a two row copper tube and
aluminum fins coil for cooling and a one row coil for heating.

Condensate Pan

1. A piped condensate pan with a trap shall be provided by the induction unit
manufacturer.
2. Provide factory installed float control safety switch in condensate drain

pans. Float shall close the chilled water coil control valve upon activation.

Air Diffuser - The unit shall be matched up to a supply/return diffuser to evenly
distribute the mixed primary air in a 360 degree coanda effect air distribution
pattern. The diffuser shall fit into a standard ceiling grid. The center grille center
portion of the diffuser for return air shall be removable for access to interior of
unit without tools. The primary air connection is a single duct collar which directs
the primary air to the nozzles.

Filters shall be concealed and accessible. They shall be the throwaway type and
1” thick. Filters shall have a minimum MERYV rating of 13.

PART 3 - EXECUTION

3.01  INSTALLATION

A

The induction terminal units shall be installed complete with all accessories in
accordance with the manufacturer's recommendations and as shown on the
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drawings. The first unit installed will be considered the typical mock up and shall
require notification, inspection and approval by designated owner representative
and/or architect and engineer before any additional installations will be allowed.

B. Install induction terminal units in ceiling in such a manner as to allow easy
access to all control.

C. Using the hanging brackets on each unit supplied by the manufacturer, support
induction terminal units to supporting structure using field supplied threaded rod
or other secure hanging system.

D. Provide primary supply air connection and seal with duct sealer after installation.

E. Filters - Shall be changed at the end of the construction period and before the
final inspection.

F. Provide a typed list of all the different units and their filter sizes to be included in
the O&M manuals. In addition to this, submit to the Owner two additional copies
of the list, distributed to:

1. Project Manager, Office of Design and Construction Services, Gatehouse
Administrative Center, 8115 Gatehouse Road, Suite 3500, Falls Church,
VA 22042.

2. Coordinator, Mechanical Maintenance Division, Maintenance Services,

5025 Sideburn Road, Fairfax, Virginia 22032.

END OF SECTION

15747-3 11/21



SECTION 15748

ELECTRIC UNIT HEATERS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL

The Bidding and Contract Requirements, Division 1 - General Requirements, Section
15010 - General Provisions, and Section 15050 - Basic Materials and Methods shall
apply to this section.

SCOPE

Provide and install complete with all accessories the electric unit heater as shown on the
drawings and as specified herein.

QUALITY ASSURANCE

A. The electric unit heater shall have published ratings and be listed by
Underwriters Laboratories.

B. Equipment installer shall attend a controls coordination meeting with the
Section 15900 contractor as described in 15900, 1.03.

SUBMITTAL
Provide shop drawings on this equipment as described in Section 15010, 1.04. The

controls coordina