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3.00

3.01

3.02

C.

EXECUTION:

PIPE INSTALLATION:

All piping shall be securely anchored in place to the Building Structure.

Cut pipe square and ream full size after cutting. Clean pipe. Make threaded joints with Teflon tape.
Do not spring pipe into place.

Provide welding material and labor in accordance with the welding procedures of the Heating,
Piping, and Air Conditioning Contractor's National Association or other approved procedure
conforming to the requirements of ANSI B-31.9 "Building Service Piping". Employ only welders fully
qualified in the above specified procedure and currently certified by recognized testing authority.
Use either electric arc or oxactylene welding. Provide full perimeter wells at both face end and
collar end of each slip-on flange.

Install piping to allow for expansion. Make connections to all equipment to eliminate undue strains
in piping and equipment. Furnish necessary fittings and bends to avoid spring of pipes during
assembly.

Install chrome plated floor and ceiling plates on pipe passing through finished surfaces in finished
spaces.

Make pipe size reductions using reducing fittings. Bushings are prohibited.

Install 3/4" ball or gate valve drains with hose adapters at low points of water piping and at bases of
all risers or where shown provide large drains.

Make connections to equipment using screwed unions in sizes 2" and smaller and flanged unions in
sizes 2-1/2" and larger. Install unions in all piping connections to each piece of equipment.

Wherever ferrous pipes or tanks and copper tubing connect, provide dielectric insulation unions or
couplings, equal to EPCO.

Run piping concealed, except where specifically shown or specified exposed. Plumb all vertical
lines and run mains parallel to building walls unless specifically shown otherwise.

Lay underground pressure piping so top of pipe is at least 18" below finished grade. Provide
deeper bury if required by local regulations. Support all underground piping solidly along body of
pipe. Strongly suspend other piping from building construction.

Run no piping or tubing in direct contact with slag fill. Where necessary to pass through slag,
protect piping with not less than two (2) wrappings of polyvinyl chloride tape or equivalent protection
approved by Architect.

Install shock arrestors as manufactured by J. R. Smith, Josam, Zurn or Wade as required by the
IPC Plumbing Code and where indicated on drawings. Size in accordance with manufacturer
requirements.

INSTALLATION OF VALVES:

Provide shut-off valves where shown and detailed on Drawings. Locate valves to isolate each item
to facilitate maintenance and/or removal.

Locate valves in piping connections to water heaters, etc., so heads and tube bundles can be
removed without disconnecting equipment or piping other than union or flange connections
immediately adjacent to heat exchangers.

Provide sweat to screw adapters where required.
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D. In Buildings with water pressure exceeding 80 psig, provide and install a water pressure reducing
valve(s) immediately upon entering building or as shown on Drawings. The P.R.V. shall be line size
and have an integral strainer or separate WYE strainer up stream of P.R.V. Provide a ball or gate
valve immediately upstream of P.R.V. and strainer.
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1.00

1.01

2.00

2.01

2.02

A

INSULATION - SECTION 15480

GENERAL:

SCOPE:

Include Section 15410 "GENERAL PROVISIONS - PLUMBING", with this Section.
Repair existing insulation at points of connection to existing work.

"Exposed" is defined as: Exposed to view when construction is complete. Items which are not
"exposed" are "concealed".

Insulate all items subject to sweating or loss of heat.

All insulation shall be installed by licensed applicator and applied in accordance with the
Manufacturer's Recommendations.

INSULATION REQUIREMENTS:

Comply with NFPA 90A.
Pipe hanger saddles are specified in Section 15450 "MATERIALS AND METHODS - PLUMBING"

Use insulation and adhesives with Underwriter's Laboratories flame spread rating not over 25
without evidence of continued progressive combustion, and smoke developed rating not exceeding:

1. 50 for pipe covering located in air ducts, plenum or casing.
2. 150 for all other pipe, and equipment insulation.
PRODUCTS:

FIBERGLASS PIPE COVERING:

Snap-on glass fiber insulation minimum density 5#/cu. ft. maximum thermal conductivity at 75°F
mean temperature 0.25 BTU/(hr) (sq. ft.) (°F/in.) with UL rated vinyl coated and embossed vapor
barrier laminate of aluminum foil and kraft reinforced with glass fiber yarns (ASJ).

For all lines seal jacket with self sealing lap and staple with outward clinching staples 3" o.c. Butt
adjoining sections of insulation tightly and seal with self-adhering butt joint strips.

Cover fittings to thickness of adjacent covering with factory pre-molded fitting covers. Cover
flanged valve bodies with flanged unions. Do not cover screwed unions on hot lines. Finish fittings
with a skim-coat of insulating cement and when cement is dry fitting shall be covered with glass fab
and vinyl acrylic mastic. Finish fittings exposed in equipment rooms, boiler room, and in finished
spaces with vinyl acrylic mastic over glass fab.

At Contractor's option, concealed tees may be insulated with field fabricated tee covers consisting
of straight pipe covering on run of tee with notch at branch together with pipe covering on branch
contoured to fit notch. Glass fab shall be applied around main, lapping contoured joint at branch by
1" minimum for the full circumference of joint. Cover entire fitting covering with vinyl- acrylic mastic
over glass fab, 1/8" thick (dry) coat. Submit sample of fabricated tee covering to Architect for
approval before work is begun.

ALUMINUM JACKET PIPING COVER:

0.010" thick corrugated aluminum jacket with laminated polyethylene and draft paper adhered liner.
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B. Securely rivet jacket in place and band with flat aluminum bands 18" o.c.

C. Finish fittings on aluminum jacketed lines with 1/8" thick (dry) coat of vinyl acrylic mastic reinforced
with glass cloth.

2.03 MANUFACTURERS

A. Acceptable Manufactures for Fiberglass Insulation Materials:
Owens-Corning.

Certaniteed.

Knauf.

Manville Corporation

PN~

B. Acceptable Manufacturers for Foamed Plastic Closed Cell Elastometric Insulation Materials:
1. Armstrong AP.
2. Rubatex.

Acceptable Manufacturers for Adhesives, Mastics and Coatings:
1 Armstrong.

2. Benjamin Foster.

3 Childers.

4 Marathon.

D. Acceptable Manufacturers for Metal Jackets:
1. Childers.
2. Manville Metal-Loc.

2.04 SCHEDULES - PIPING

A. Plumbing Piping:
1. Domestic Cold Water Interior, Above Grade:
a. Glass Fiber Pipe Insulation
1) All pipe sizes: 1 inch thick.
2) Pipes located in walls: %z inch thick.
b. Foamed Plastic Pipe Insulation
1) All pipe sizes: 1 inch thick.
2) Pipes located in walls: %z inch thick.
2. Domestic Hot and Recirculating Water Interior, Above Grade:
a. Glass Fiber Pipe Insulation
1) All pipe sizes: 1-1/2 inch thick.
2) Pipe located in walls: 1 inch thick.
b. Foamed Plastic Pipe Insulation
1) All pipe sizes: 1 inch thick.
2) Pipes located in walls: %z inch thick.
3. Floor Drain Bodies, Traps and Waste Piping Between Floor Drain and Waste Stack for Floor
Drains Serving Refrigeration Equipment, Ice Machine and AC Units; Interior, Above Grade:
a. Glass Fiber Pipe Insulation
1) All pipe sizes: 1 inch thick.

2.05 INSTALLATION — EQUIPMENT INSULATION GENERAL
A. Install in accordance with NAIMA Insulation Standards.

B. Factory Insulated Equipment: Do not insulate.
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3.00

3.01

A

Exposed Equipment: Locate insulation and cover seams in least visible locations.

Apply insulation close to equipment by grooving, scoring, and beveling insulation. Fasten insulation to
equipment with studs, pins, clips, adhesive, wires or bands.

Fill joints, cracks, seams and depressions with bedding compound to form smooth surface. On cold
equipment, use vapor barrier cement.

Insulated equipment containing fluids below ambient temperature: Insulate entire system.

Finish insulation at supports, protrusions, and interruptions.

Equipment in Mechanical Rooms or Finished Spaces: Finish with canvas jacket or as scheduled.
Nameplates and ASME Stamps: Bevel and seal insulation around; do not insulate over.

Equipment Requiring Access for Maintenance, Repair, or Cleaning: Install insulation so it can be easily
removed and replaced without damage.

Install in accordance with NAIMA National Insulation Standards.
Exposed Piping: Locate insulation and cover seams in least visible locations.

Insulated pipes conveying fluids below ambient temperature: Insulate entire system including fittings,
valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion joints.

Fit pipe hangers over insulation.

Inserts and Shields:

1. Application: Protect insulated piping at hangers and supports with insulation shield. On pipe sizes
over 2 inches, provide insert.
2. Insulation Protection Shield: Galvanized steel formed in half circle to fit insulation. Length and

gauge as follows:
a. Up to NPS 4: 12 inches long and 22 gauge.
b. NPS 6: 18 inches long and 22 gauge.
C. NPS 8 through 12: 24 inches long and 18 gauge.
d. NPS 14 and Large: 24 inches long and 16 gauge.
3. Insulation-Insert Material: Water repellent treated, ASTM C533, Type | calcium silicate; or ASTM
C552, Type Il cellular glass of same thickness and vapor barrier jacket specified for surrounding
insulation. Insert shall be a minimum of 2 inches longer than the shield.

4, For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

5. For Clevis Hangers: Insert shall cover lower 180 degrees of pipe.

6. Option: At Contractor’s option, insert may be factory fabricated Thermal Hanger Shield
(insulation insert encased in sheet metal shield) equal to Pipe Shield, Inc. “Insulated Pipe
Supports.”

Continue insulation through metal studs, walls, sleeves, pipe hangers, and other pipe penetrations.
Finish firestopping at supports, protrusions, and interruptions. At fire separations, refer to Division 7 and
Section 15410: Sleeves.

Exterior Applications: Provide vapor barrier jacket. Insulate fittings, joints and valves with insulation of
like material and thickness as adjoining pipe, and finish with glass mesh reinforced vapor barrier
cement. Cover with aluminum jacket with seams located on bottom side of horizontal piping.

EXECUTION:

PLUMBING PIPING INSULATION:

Cold water piping, interior, above grade: "Fiberglass Pipe Covering", 1" thick. Pipe insulation in
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partitions and chases may be 1/2" thick “Arma-cell” or approved equal.

B. Hot and Hot Water Return water piping, interior, above grade: "Fiberglass Pipe Covering", 1"
thickness. Pipe insulation in partitions and chases may be 1/2" thick “Arma-cell” or approved equal

C. Exposed P-Traps, stops and supplies on handicapped lavatories, and sinks. Equal to "PRO-
WRAP" by McGuire.

D. Insulation with aluminum jacket: All exposed hot and cold water piping in Mechanical Rooms,
Janitor's Closets and Water Heater Rooms.
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1.00

1.01

2.00

2.01

2.02

2.03

FIXTURES AND EQUIPMENT - SECTION 15490

PRODUCTS:
SCOPE:
Include Section 15410, "GENERAL PROVISIONS — PLUMBING", with this Section.

Pay particular attention to requirements in the General Provisions for substitution of products not
named or listed as substitutions.

PRODUCTS:
CLEANOUTS:

Furnish and install cleanouts where indicated on drawings and at all 90-degree bends, angle, upper
terminals and not over 50 feet apart on straight runs. All cleanouts to have bronze countersunk
tapered slotted plugs, except acid waste piping cleanouts, which shall be standard of piping system
used. Flush-with-floor cleanout access covers shall have non-skid covers. All wall cleanout access
covers shall have polished satin finish. All cleanouts shall be full size of pipe, piping larger than 6"
shall have minimum 6" cleanout covers.

Exposed Cleanouts: Cast brass plug type, J.R. Smith #4470.

Wall type cleanout plug and access covers, J.R. Smith #4472. Cleanout plug must be within 1" of
finish wall and must be tapped for access cover.

Install wall cleanouts on stacks at flush valve fixtures 12" above top of flush value, 12" above finish
floor on sinks, lavatories and water coolers and 12" above grab bars at fixtures with grab bars.
Locate cleanouts to clear baseboard at floor.

Floor type cleanout access covers: J.R. Smith #4248-NB. Plug must be within 3" of finished floor.
Grout cleanout below access cover to seal watertight.

Outside Cleanouts: J.R. Smith #4258 cleanout access encased in a 18" X 18" X 6" deep concrete
pad. See Detail on Drawings.

REDUCED PRESSURE ZONE BACKFLOW PREVENTER AND DOUBLE CHECK VALVE
ASSEMBLIES:

One (1) inch and larger: Equal to Watts #909 with gate valves and inlet strainer. Provide additional
valve upstream of strainer. Clayton, Beeco, Febco, Conbraco, Wilkins or equal. Provide same size

as piping.
One-half (1/2) inch and three-fourth (3/4) inch: Watts #9D, Wilkins #750, same size as pipe.

Pipe relief from backflow preventer full size to nearest floor drain. Provide factory made air gap for
relief connection.

Double check valve assemblies: Watts, Clayton or Beeco.

PLUMBING FIXTURES AND EQUIPMENT:

All “wetted” domestic potable fixtures, piping materials, valves shall meet the Federal Lead Free
Guidelines. All materials shall be clearly marked and submitted with complete data during submittal
review.

Unless otherwise specified, all fixtures complete as catalogued, commercial grade, white color,
exposed metal trim chromium plated.
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3.00

3.01

A

B.

Fixtures and brass shall be securely anchored. Carriers shall be securely anchored to floor with lug
bolts in all holes as recommended by the manufacturer.

Flush valve "YJ" supports shall be installed 1" below vacuum breaker on all water closet flush
valves
and around vacuum breaker on urinals.

Seal all fixtures at wall and floor with white silicone sealant. Seal countertop fixtures with clear
silicone sealant.

Mount all fixtures at standard mounting height unless otherwise noted.

Furnish sinks and lavatories with correct number of drilling required by the faucet and accessories.
Cock hole covers are not acceptable.

All items complete as catalogued as shown on drawings.

SUBSTITUTE MANUFACTURERS:

Where Kohler is listed above, Crane, Eljer, American Standard or Zurn may be substituted.
Where J.R. Smith is listed above, Josam, Zurn or Wade may be substituted.

Where Elkay water coolers are mentioned above, Halsey Taylor, or Oasis may be substituted, only
if water ways are constructed of totally lead free materials.

Where McGuire is listed above for traps, outlets and stops, EBC, Kohler, Crane, Eljer or American
Standard may be substituted.

Where Symmons is listed above, Chicago Faucet or Powers, Zurn may substituted.

Where Chicago Faucet is listed, T&S Brass may be substituted.

Where Elkay sink (s) are listed above, Just may be substituted.

Where Church is listed above, Bemis, Beneke or Centoco may be substituted.

Where Lochinvar tank type water heaters are listed, A.O. Smith or Rheem may be substituted.
Where Stern Williams is listed above, Fiat may be substituted.

Where Sloan is listed, Toto and Zurn may be substituted.

Where Symmons is listed above for shower control valves, Speakman, Leonard, Powers, T&S or
Zurn may be substituted.

Where Armstrong is listed above, the equal of B & G, Taco, Grundfos or Thrush may be
substituted.

Where Lawler is listed above for thermostatic mixing valves, Zurn or Symmons may be substituted.
EXECUTION:

INSTALLATION:

Equipment shall be installed in accordance with manufacturer's recommendation.

See details for mounting instruction and accessories.
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C. Install electric water heaters so elements can be removed without disconnecting and/or removing
heater.

D. Cleanouts on water closet stacks shall be installed minimum 12" above top of the flush valve on
standard water closets, minimum 12" above top of grab bar on handicapped water closets and
minimum 12" above tope of tanks on non-handicapped tank type water closets. On urinal locate
cleanouts minimum 12" above top of flush valve on handicapped urinals and 12" above finish floor
on standard units. On lavatories and sinks - 12" above finish floor and all other fixtures 12" above
floor or above top of fixture.

F. Stops and supplies are to be installed with chrome plated brass nipples penetrating wall with deep
escutcheon at wall. Compression type stops are not acceptable.

G. All floor mounted fixtures supports are to be securely attached to the floor using anchors in all
mounting hole of size as recommended by manufacturer.

H. Provide wood backing in wall at all flush valve brackets and faucet supports and anchor brackets
and supports to wood backing with anchors of sufficient length to penetrate backing.

. Handicapped flush valve shall be installed with the pull handle on the open side or side opposite
the adjacent wall.
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1.0 - GENERAL

1.1 Scope

A.

2.0 — PRODUCTS

CONDENSING UNITS - SECTION 15670

Provisions of this Section shall apply to all HYAC work.

21 CONDENSING UNITS - AIR COOLED:

A

G.

H.

3.0 - EXECUTION

Include one (or more) reciprocating compressor(s), condenser and condenser fan,
all enclosed in a single casing. Provide separate refrigerant circuit for each
COMPpressor.

Casing: Aluminum or galvanized steel designed for outdoor installation.
Galvanized steel casings shall be furnished with enamel over bonderizing. Equip
casings with access panels, condenser inlet guards and fan outlet guards. Provide
padlock connections for power and control access panels.

Compressors: Scroll type.

Condenser: Aluminum fins securely bonded to seamless copper tubes.
Condenser Fans: Direct driven propeller fans, resiliently mounted, with weather
protected fan motors.

Provide (liquid receiver if condenser coil will not contain entire system charge
where 80% full at 100°F.) suction and discharge service valves and liquid stop
valve.

Controls: Factory wired and located in a readily accessible location. Provide (2
step) line voltage contactor and both temperature and current sensitive overload
devices for compressor motor, cycle timer to limit compressor starts to 5 or 6
minute intervals, oil pressure switch, high and low pressure switches and
crankcase heater. Provide low-ambient-start devices and flooding or variable air
volume head pressure controls for stable starting and operation in ambient
temperature of 10°F. Fan cycling head pressure controls are not acceptable.

Provide five (5) years non-prorated compressor parts warranty.

Manufactured by Trane, Carrier, Daikin or approved equal.

3.1 INSTALLATION:

A.

B.

END OF SECTION

Job No. 25-32

Units shall be installed in accordance with manufacturer's recommendations.

See Details for mounting instructions and accessories.
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COILS - SECTION 15740

1.0 - GENERAL

1.1 Scope

A. Provisions of this Section shall apply to all HYAC work.

2.0 - PRODUCTS

2.1 Coils
A. ARI Standard 410-89 rated with capacities and dimensions shown.
B. Provide coils with aluminum fins and seamless copper tubes.
C. Headers may be iron castings or steel or copper tubing. Braze return bends.
D. Space fins not closer than 10 per inch, maximum coil depth of 8 rows.
E. Prove coils tight with 200 psig under water air test.
F. Coil casings: Stainless steel and flanges drilled for mounting.

3.0 - EXECUTION

3.1 Installation
A. Coils shall be installed in accordance with manufacturer's recommendations.
B. See details for mounting instructions and accessories.

END OF SECTION
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1.0 - GENERAL

1.1

2.0 — PRODUCTS

Scope

A

2.1

Job No. 25-32

HEAT PUMP UNITS - SECTION 15760

Provisions of this Section shall apply to all HVYAC work.

Heat Pump - (MINI-Split)

A

The Heat Pump system shall be a Trane, Daikin, Carrier or approved equal split
system with Variable Speed Inverter Compressor technology. The system shall
consist of a ceiling-suspended indoor section with wired, wall mounted controller
and a horizontal discharge, single phase outdoor unit.

Quality Assurance

1.

The units shall be tested by a Nationally Recognized Testing Laboratory
(NRTL) and shall bear the ETL label.

All wiring shall be in accordance with the National Electrical Code (N.E.C.).

The units shall be rated in accordance with Air-conditioning Refrigeration
Institute’s (ARI) Standard 210 and bear the ARI Certification label.

The units shall be manufactured in a facility registered to ISO 9001 and
ISO 14001, which is a set of standards applying to environmental
protection set by the International Standard Organization (ISO).

A dry air holding charge shall be provided in the indoor section.

The outdoor unit shall be pre-charged with R-410a refrigerant.

System efficiency shall meet or exceed 13.0 SEER.

Delivery, Storage and Handling

1.

Unit shall be stored and handled according to the manufacturer’'s
recommendations.

2. The wireless controller shall be shipped inside the carton with the indoor
unit and able to withstand 105°F storage temperatures and 95% relative
humidity without
adverse effect.

Warranty

1. The units shall have a manufacturer’s parts and defects warranty for a
period one (1) year from date of installation. The compressor shall have a
warranty of 6 years from date of installation. If, during this period, any part
should fail to function properly due to defects in workmanship or material, it
shall be replaced or repaired at the discretion of the manufacturer. This
warranty does not include labor.

2. Manufacturer shall have over 25 years of continuous experience in the

U.S. market.
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E. Performance

1.

Each system shall perform in accordance to the ratings shown in the table
below. Cooling performance shall be based on 80°F DB, 67°F WB (26.7°C
DB, 19.4°C WB) for the indoor unit and 95°F DB, 75°F WB (35°C DB,
29.3°C WB) for the outdoor unit. Heating performance shall be based on
70°F DB, 60°F WB (21.1°C DB, 15.6°C WB) for the indoor unit and 47°F
DB, 15°F WB (8.3°C DB, 6.1°C WB) for the outdoor unit.

F. Indoor Unit

1.

Job No. 25-32

The indoor unit shall be factory assembled, wired and tested. Contained
within the unit shall be all factory wiring and internal piping, control circuit
board and fan motor. The unit in conjunction with the wired, wall mounted
controller shall have a self-diagnostic function, 3-minute time delay
mechanism, an auto restart function, and a test run switch. Indoor unit and
refrigerant pipes shall be purged with dry nitrogen before shipment from
the factory.

Unit Cabinet

The casing shall be ABS plastic and have a Munsell 0.70Y 8.59/0.97 finish.
Cabinet shall be designed for suspension mounting and horizontal
operation. The rear cabinet panel shall have provisions for a field installed
filtered outside air intake connection.

Fan

The evaporator fan shall have three high performance, double inlet,
forward curve sirocco fans driven by a single motor. The fans shall be
statically and dynamically balanced and run on a motor with permanently
lubricated bearings. The indoor fan shall consist of four (4) speeds: Low,
M1, M2, and Hi.

Vane

There shall be a motorized horizontal vane to automatically direct air flow
in a horizontal and downward direction for uniform air distribution. The
horizontal vane shall provide a choice of five (5) vertical airflow patterns
selected by remote control: 100% horizontal flow, 80% horizontal flow (plus
20% downward airflow), 60% horizontal airflow (plus 40% downward
airflow), 40% horizontal airflow (plus 60% downward airflow), and swing.
The horizontal vane shall significantly decrease downward air resistance
for lower noise levels, and shall close the outlet port when operation is
stopped. There shall also be a set of vertical vanes to provide horizontal
swing airflow movement selected by remote control.

Filter
Return air shall be filtered by means of an easily removable washable filter.
Coll

The evaporator coil shall be of nonferrous construction with pre-coated
aluminum strake fins on copper tubing. The multi-angled heat exchanger
shall have a modified fin shape that reduces air resistance for a smoother,
quieter airflow. All tube joints shall be brazed with PhosCopper or silver
alloy. The coils shall be pressure tested at the factory. A condensate pan
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and drain shall be provided under the coil.
Electrical

The electrical power of the unit shall be 208 volts or 230 volts, 1 phase, 60
hertz. The system shall be capable of satisfactory operation within voltage
limits of 198 volts to 253 volts. The power to the indoor unit shall have an
option of being supplied from the outdoor unit, using Mitsubishi Electric A-
Control system or separate power source for indoor and outdoor units.

Control

a. The control system shall consist of two (2) microprocessors, one
on each indoor and outdoor unit, interconnected by a single non-
polar two-wire cable. Field wiring shall run directly from the indoor
unit to the wall mounted controller with no splices.

b. For A-Control, a three (3) conductor 14 ga. AWG wire with ground
shall provide power feed and bi-directional control transmission
between the outdoor and indoor units.

C. Where separate power is supplied to the indoor and outdoor units,
a two (2) 20 ga. AWG wire shall be run between the units to
provide forbid-directional control communication..

d. The system shall be capable of automatic restart when power is
restored after power interruption. The system shall have self-
diagnostics ability, including total hours of compressor run time.
Diagnostics codes for indoor and outdoor units shall be displayed
on the wired controller panel.

e. The microprocessor located in the indoor unit shall have the
capability of monitoring return air temperature and indoor coil
temperature, receiving and processing commands from the wired
controller, providing emergency operation and controlling the
outdoor unit.

f. The indoor unit shall be connected to a wall mounted wired
controller to perform input functions necessary to operate the
system. The wired controller shall have a large multi-language
DOT liquid crystal display (LCD) presenting contents in eight (8)
different languages, including English, French, Chinese, German,
Japanese, Spanish, Russian, and Italian.

g. There shall be a built-in weekly timer with up to eight pattern
settings per day. The controller shall consist of an On/Off button,
Increase/Decrease Set Temperature buttons, a Cool/Dry/Fan
mode selector, a Timer Menu button, a Timer On/Off button, Set
Time buttons, a Fan Speed selector, a Vane Position selector, a
Louver Swing button, a Ventilation button, a Test Run button, and
a Check Mode button. The controller shall have a built-in
temperature sensor. Temperature shall be displayed in either
Fahrenheit (°F) or Celsius (°C). Temperature changes shall be by
increments of 1°F (1°C) with a range of 67°F to 87°F (19°C to
30°C).

h. The wired controller shall display operating conditions such as set
temperature, room temperature, pipe temperatures (i.e. liquid,
discharge, indoor and outdoor), compressor operating conditions

15760 - 3



Job No. 25-32

(including running current, frequency, input voltage, On/Off status
and operating time), LEV opening pulses, sub cooling and
discharge super heat.

i. Normal operation of the wired controller shall provide individual
system control in which one wired controller and one indoor unit
are installed in the same room. The controller shall have the
capability of controlling up to a maximum of sixteen systems at a
maximum developed control cable distance of 1,500 feet (500
meters).

j. The control voltage from the wired controller to the indoor unit shall

be 12 volts, DC. The control signal between the indoor and
outdoor unit shall be pulse signal 24 volts DC. Up to two wired
controllers shall be able to be used to control one unit.

k. Control system shall control the continued operation of the air
sweep louvers, as well as provide On/Off and mode switching. The
controller shall have the capability to provide sequential starting
with up to fifty seconds delay.

Outdoor Unit

1.

The outdoor unit shall be compatible with the three different types of indoor
units (PKA - wall mounted, PCA - ceiling suspending, and PLA - four way
ceiling cassette). The connected indoor unit must be of the same capacity
as the outdoor unit.

Models PUY-A24NHA and PUY-A36NHA shall have the option to connect
to two indoor units, within the same confined space, to improve air
distribution (total capacity shall be equivalent to outdoor unit).

The outdoor unit shall be equipped with a control board that interfaces with
the indoor unit to perform all necessary operation functions.

The outdoor unit shall be capable of operating at 0°F (-18°C) ambient
temperature

without additional low ambient controls (optional wind baffle may be
required).

The outdoor unit shall be able to operate with a maximum height difference
of 100 feet (30 meters) between indoor and outdoor units.

System shall have a maximum refrigerant tubing length of 165 feet (50
meters) between indoor and outdoor units without the need for line size
changes, traps or additional oil.

Models PUZ-A24NHA, PUZ-A30NHA and PUZ-A36NHA shall be pre-
charged for a maximum of 70 feet (20 meters) of refrigerant tubing. Model
PUZ-A42NHA shall be pre-charged for a maximum of 100 feet (30 meters)
of refrigerant tubing. The outdoor unit shall be completely factory
assembled, piped, and wired. Each unit must be test run at the factory.

Cabinet

The casing shall be constructed from galvanized steel plate, coated with a
finished with an electrostatically applied, thermally fused acrylic or
polyester powder coating for corrosion protection and have a munsell 3Y
7.8/1.1 finish. The fan grille shall be of ABS plastic.
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9. Fan

Models PUZ-A24NHA, PUZ-A30NHA, and PUZ-A36NHA shall be
furnished with an AC fan motor. Model PUZ-A42NHA shall have two (2)
DC fan motors. The fan motor shall be of aerodynamic design for quiet
operation, and the fan motor bearings shall be permanently lubricated. The
outdoor unit shall have horizontal discharge airflow. The fan shall be
mounted in front of the coil, pulling air across it from the rear and dispelling
it through the front. The fan shall be provided with a raised guard to
prevent contact with moving parts.

10. Coll

The L shaped condenser coil shall be of copper tubing with flat aluminum
fins to reduce debris build up. The coil shall be protected with an integral
metal guard. Refrigerant flow from the condenser shall be controlled by
means of linear expansion valve (LEV) metering orifice. The LEV shall be
control by a microprocessor controlled step motor.

11. Compressor

The compressor for models PUY-A24NHA, PUY-A30NHA and PUY-
A36NHA shall be a DC rotary compressor with Variable Compressor
Speed Inverter Technology. The compressor for model PUY-A42NHA shall
be a scroll compressor with variable speed technology. The compressor
shall be driven by inverter circuit to control compressor speed. The
compressor speed shall dynamically vary to match the room load for
significantly increasing the efficiency of the system which results in vast
energy savings. To prevent liquid from accumulating in the compressor
during the off cycle, a minimal amount of current shall be intermittently
applied to the compressor motor to maintain enough heat. The outdoor unit
shall have an accumulator and high pressure safety switch. The
compressor shall be mounted to avoid the transmission of vibration.

12. Electrical

The electrical power of the unit shall be 208volts or 230 volts, 1 phase, 60
hertz. The unit shall be capable of satisfactory operation within voltage
limits of 198 volts to 253 volts. The outdoor unit shall be controlled by the
microprocessor located in the indoor unit. The control signal between the
indoor unit and the outdoor unit shall be pulse signal 24 volts DC. The unit
shall have Pulse Amplitude Modulation circuit to utilize 98% of input power

supply.

HEAT PUMP, THRU-WALL TYPE:

A.

Provide packaged terminal heat pumps of the sizes and capacities shown on the
schedule. The units shall be located as shown on the drawings and shall include
cabinet/wall sleeve, chassis, outdoor louver, and room cabinet.

All units shall be U.L. listed for safety and ARI certified for performance. Units shall
be Friedrich, Trane, Amana, Johnson Controls, Carrier, or approved equal. Over-
all dimensions of the wall sleeve with an electrical subbase shall not exceed 43"
wide and 21" high. The depth of the sleeve shall match the wall thickness. See
Architectural Plans.

The minimum EER or energy efficiency ratio in BTU per hour per watt for each unit
mustbe 8.8 for all sizes. The minimum COP for heat pumps, at 47 °F, must
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be 2.6 forallsizes.

Heating/Cooling Chassis - Chassis shall be slide-in, plug-in type with a self-
contained, hermetically sealed, refrigerant circuit. The chassis shall consist of the
following components:

1. Vibration isolated compressor, rifled copper tubed evaporator and
condenser coils with high efficiency aluminum plate fins mechanically
expanded to the tubes for maximum heat transfer, and a capillary restrictor
type refrigerant metering device. Coils shall be factory tested at 200 PSIG.

Heat pump also include reversing valve and charge balancing device.

2. Condenser/Evaporator Fans: One direct drive with a permanent split
capacitor two-speed motor. The condenser fan will be propeller type and
the indoor evaporator fan will be a centrifugal blower type.

During the Cooling Cycle - The compressor, the outdoor fan motor and the indoor
fan motor shall be energized. Condensation accumulated on the evaporator coil
shall be drained into the outdoor section where it is to be picked up by the
condenser fan and evaporated against the outdoor coil.

During the Heating Cycle (Reverse Cycle Heat Pump) - The reversing valve, the
compressor, the outdoor condenser fan motor and the indoor fan motor shall be
energized. Reverse cycle heating shall occur when the outdoor temperatures are
above approximately 35° F. A temperature sensing device shall be used to
monitor the outdoor coil temperature to limit the frost build-up. A defrost cycle shall
be incorporated to reverse the refrigerant flow in order to instantly defrost the
evaporator coil. The time required to defrost the outdoor coil shall not exceed five
(5) minutes. Once defrosted, this cycle must de-energize and return the unit to
normal operation. Condensation accumulated during reverse cycle heating must
NOT be evaporated against the indoor coil so as to prevent contamination of the
indoor air with pollutants and odors. Condensation must be disposed of using an
external drain system. (Provide drain kit.)

Control - Shall have a four (4) button selector switch containing "Off-Heat-Cool-
Fan" and a self-contained, adjustable thermostat with a field adjustable
temperature limiting device. Fan speed shall be controlled by a unit mounted
switch. A fan cycle shall be incorporated to allow constant fan operation or
intermittent fan operation. Intermittent fan operation shall allow the fan to energize
only when unit compressor or electric resistance heaters are energized. An
adjustable emergency heat switch shall incorporated to lock out the reverse cycle
heating and energize the electric resistance heaters at a specified minimum
outdoor temperature.

Room Cabinet - Shall be sloped top, wrap-around design with an 18 gauge front
panel that is phosphatized and coated with a baked on, alkyd melamine corrosion
resistant finish to match the wall sleeve. Side panels shall be constructed of
polycarbonate material and flame class rated U.L. Standard 494.

1. Discharge grilles shall be an integral part of the front panel and shall be
raised style. Discharge grilles shall be made of the same polycarbonate
material as the room cabinet side panels. Grilles shall be sectional, two-
position reversible and tamperproof.

Fresh Air Damper - A positive closing manual fresh air damper must be located
within the chassis to provide fresh air during fan operation.

Filtration - Shall be accomplished using a permanent, aluminum mesh, cleanable
filter, viscosine coated to enhance dust collection abilities. Washable foam type
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3.0 - EXECUTION

filters are not acceptable. Return air shall enter the filter from the bottom of the
chassis. Filter shall include return air and outside air.

Wall Sleeve - Shall be entirely constructed of G-60 galvanized, phosphatized, 18
gauge steel with baked alkyd melamine corrosion resistant finish. Wall sleeves
with ordinary enamel finish or those made from polymeric material are not
acceptable. Wall sleeves shall be installed through the wall as shown on plans and
shall have factory provisions for use of appropriate fastening devices to secure
sleeve to the wall. In no event shall fasteners be installed through the basepan in
the bottom of the cabinet/wall sleeve. Provide extended wall sleeve so that the
sleeve extends approximately 3” out of exterior wall. Sleeves and entire units shall
slightly slope away from the exterior wall to provide proper condensate drainage.
Install per manufacturer’'s recommendations.

Outside Air Louvers - Shall be architectural anodized aluminum of color selected by
Architect. Louvers shall be easily installed from the inside of the building after the
cabinet/wall sleeve has been installed. Special field fabricated louvers must be
approved by the PTAC manufacturer as to free area and air circulation
requirements.

Subbase (Electrical) - A 3" electrical subbase shall be furnished. Each electrical
subbase shall be U.L. listed and conform to the National Electrical Code. Subbase
must have adjustable side channels with pre-drilled adjusting holes and score lines.
Subbase shall have four (4) adjustable leveling legs each with 1" adjustment.

Equipment supplier must have an established local complete service department
including an adequate supply of parts, and factory trained service personnel.

The hermetically sealed motor compressor assemblies and all components of
refrigerating circuits not readily separable there from shall be warranted for a
period of four (4) years in addition to the standard one (1) year warranty, for a total
of five (5) years.

See Drawings for cooling, heating and auxiliary electrical heat capacities.

3.1 Installation

A

Job No. 25-32

Heat pumps shall be installed in accordance with manufacturer's
recommendations.

See details for mounting instructions and accessories.
END OF SECTION
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ENERGY RECOVERY UNITS — HVAC - SECTION 15763

1.00 GENERAL:
1.01  SCOPE:

A. Provisions of this section apply to all HVAC work.

2.00 PRODUCTS:

2.01 PACKAGED ENERGY RECOVERY UNITS (DX COOLING / ELECTRIC HEAT):

2.02 ACCEPTABLE MANUFACTURERS:

A.  The contractor shall furnish and install packaged outdoor air unit(s) as shown and scheduled on
the contract documents. The unit(s) shall be installed in accordance with this specification and
perform at the specified conditions as scheduled.

B. APPROVED MANUFACTURERS

1. Renewaire, Greenheck, Valent or approved equal.

2.03 GENERAL UNIT DESCRIPTION

A.  Unit(s) furnished and installed shall be packaged outdoor air unit (s) as scheduled on contract
documents and these specifications. Unit(s) shall consist of an enthalpy wheel with a
permanently bonded silica gel desiccant coating. The wheel design shall consist of removable
segments mounted in a stainless steel rotor and insure laminar, insulated weather-tight casing
with compressor(s), air-cooled condenser coil, condenser fans, evaporator coil, air filters,
Blowers shall be quiet running, forward curved type and enable independent balancing of
exhaust and supply airflows by providing separate motors for exhaust and supply blowers with
adjustable sheaves. All internal electrical components shall be prewired for single point power
connection. Weather proof disconnect and motor starters shall be supplied as standard
components.

B. For units greater than 30 nominal tons cooling, the condenser coils must be aluminum fin,
mechanically bonded to copper tubing. For units 30 tons or less, coil shall have a series of flat
tubes containing a series of multiple, parallel flow microchannels layered between the
refrigerant manifolds. Coil construction shall consist of aluminum alloys for fins, tubes, and
manifolds in combination with a corrosion-resistant coating.

C. Direct-drive, vertical discharge condenser fans must be provided with built-in thermal overload
protection.

D.  Unit(s) shall have labels, decals, and/or tags to aid in the service of the unit and indicate
caution areas.

E.  Unit(s) shall be dedicated downflow or dedicated horizontal airflow. Provide horizontal
discharge curbs as required.

F.  Wiring internal to the unit shall be colored and numbered for identification.
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2.04  UNIT CASING

A. Cabinet: Zinc-coated, heavy gauge, galvanized steel. Exterior surfaces shall be cleaned,
phosphatized, and finished with a weather-resistant baked enamel finish. Unit’s surface shall be
tested 672 hours in a salt spray test in compliance with ASTM B45. Structural members shall
be a minimum of 16 gauge with access doors and removable panels of minimum 20 gauge.

B. Panels: 2” double-wall foamed panel construction throughout the indoor section of unit to
provide nonporous, cleanable interior surfaces. All interior seams exposed to airflow shall be
sealed.

C. Insulation: 2"metal encapsulated with no exposed edges. Initial R value of 6.6 per inch of
thickness.

D. Cabinet construction shall provide access panels for all parts requiring service

E. Cabinet top cover shall be one piece construction or where seams exist, it shall be double-
hemmed and gasket-sealed.

F. Panels: Water- and air-tight hinged panels with handles shall provide access to filters, heating
section; optional ERV and power exhaust fan section, supply air fan section, evaporator coil
section, and unit control section. Door hardware shall be oriented to allow the door swing to be
reversed. Latches with hold down hooks will be factory installed on hinged access doors.

G. Type 304 Stainless steel drain pan sloped in two directions to ensure positive drainage. Pan
shall have a minimum depth of 2”. Seams exposed to standing water shall be welded liquid
tight. Base of pan shall be insulated with 1” thick foam insulation.

H. Provide openings either on side of unit or thru the base for power, control and gas connections.

l. The base of the unit shall have provisions for forklift and crane lifting

J. If a plenum curb is provided, a full perimeter OSHA compliant catwalk shall be provided in order
to access unit components without the need for a ladder or scaffolding.

2.05 POWER WIRING
A. Field wiring access to be provided thru unit base into isolated enclosure with removable cover.
B. Power wiring to be single point connection.
C. Unit shall be factory wired to field wiring terminal block mounted in isolated enclosure.

D.  Factory mount and wire unit main power disconnect device overcurrent and SCCA rated for
total unit power connection

E. Factory installed safety barrier shall isolate all high voltage components, mounted inside
electrical compartment, to protect service personnel from incidental contact.

F. Factory to mount and wire optional 120 volt convenience outlet. Field wiring of convenience
outlet not acceptable.

G. Factory mount and wire all necessary controls required for control sequence specified (see
15900 Controls). Coordinate with controls sub contractor.
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2.06 FANS AND MOTORS

A. Indoor fan shall be direct drive plenum fan, factory installed and wired to on-board Variable
Frequency Drive and shall be equipped with slide out service access.

B.  All fan motors shall meet the U.S. Energy Policy Act of 2005/10 (EPACT).

C.  All fan motors shall either be permanently lubricated and/ or have internal thermal overload
protection.

D.  Outdoor fans shall be direct drive, statically and dynamically balanced, draw through in the
vertical discharge position.

E. Provide shafts constructed of solid hot rolled steel, ground and polished, with key-way, and
protectively coated with lubricating oil.

2.07 ELECTRIC HEATING SECTION
1. Heating components shall include electric resistance heaters.

2. All sheet metal parts in air stream shall be aluminized or galvanized steel. Heaters shall be
listed in the Underwriter's Laboratories, Inc., Electrical Appliance and Utilization Equipment list
or ETL Listed.

3. Heaters shall have ceramic supported nichrome wire elements, control box and 1/2" insulation
between casings and control box. Provide spaces at terminal end of heater so that internal
duct insulation will not cause hot sports. Provide NEMA | control boxes when boxes are
located inside unit casing and weather type control boxes when boxes are located outdoors.
Connections between control box and duct shall be air tight under 1" W.G. static pressure.

4, Control box shall contain three (3) phase heaters. Contactors shall be factory
Wired to terminal strips.

5. Heaters shall have factory wired automatic high limit control bulb and in addition, a
supplementary independent thermal device shall be provided to disconnect all power circuits in
case automatic high limit fails.

2.08 EVAPORATOR CONDENSOR AND REHEAT COILS

A. Evaporator coils shall be constructed of copper tubes mechanically bonded to a configured
aluminum plate fin. For units greater than 30 nominal tons cooling, the hot gas reheat coils
must be aluminum fin, mechanically bonded to copper tubing. For units 30 tons or less, hot gas
reheat coil shall have a series of flat tubes containing a series of multiple, parallel flow
microchannels layered between the refrigerant manifolds. Coil construction shall consist of
aluminum alloys for fins, tubes, and manifolds in combination with a corrosion-resistant coating.

B. Coils shall be leak tested at the factory to ensure pressure integrity. The evaporator coil, reheat
coil and condenser coil shall be leak tested to 500 psig and pressure tested to 500 psig.

C.  The condenser coil shall have a fin designed for ease of cleaning.

D. Evaporator coil shall have six interlaced rows for superior sensible and latent cooling.
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E.  Reheat coil shall be fully integrated into the supply air and fan system and capable of delivering
design supply air temperature.

F. To prevent re-evaporation of condensate from evaporator coil, the evaporator coil face and the
hot gas reheat coil face shall be separated a minimum of six inches.

2.09 CONDENSER SECTION

A. Outdoor Fans: vertical discharge, direct drive fans with polymer blades. Fans shall be statically
balanced.

210 REFRIGERANT CAPACITY CONTROL

A. Units with scroll compressors shall be equipped with Refrigerant Capacity Control (RCC) on the
lead circuit to modulate compressor capacity during Dehumidification or Cooling modes to
maintain evaporator Dehumidification or Cooling setpoint and prevent evaporator frosting or
freezing. RCC shall be (standard mechanical / optional electrical).

B. The RCC setpoint is factory set, and field adjustable, to maintain desired suction pressure and
compressor discharge pressure.

C.  Capacity control for units equipped with digital scroll compressors, or variable speed
compressors, shall be accomplished through compressor controls.

211 REFRIGERATION SYSTEM

A. Compressor(s): All units shall have direct-drive, hermetic, scroll type compressors or digital
scroll with centrifugal type oil pumps.

B. Motor shall be suction gas-cooled and shall have a voltage utilization range of plus or minus 10
percent of unit nameplate voltage.

C. Internal overloads shall be provided with the scroll compressors.

D. Each compressor shall have a crankcase heater to minimize the amount of liquid refrigerant
present in the oil sump during off cycles.

E. Provide each unit with minimum of (2) hermetically sealed refrigerant circuit(s) factory-supplied
completely piped with liquid line filter-drier, liquid line charging port, suction and liquid line
pressure ports.

212 POWER EXHAUST/RETURN SECTION

A. Provide, a factory supplied field installed power exhaust assembly that shall be designed to
ventilate return air to atmosphere.

B.  Fan wheel shall be airfoil configuration welded aluminum. Other fan construction not
acceptable.

C. Direct drive motor, VFD control and plenum fan shall comply with section 204. Fan mount to be
fixed.

D. Exhaust to ventilate through automatic louver located on side of unit cabinet.
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2.13 OUTDOOR AIR SECTION (ERV)

Energy Recovery Wheel

A. The rotating wheel heat exchanger shall be composed of a rotating cylinder in an insulated
cassette frame complete with seals, drive motor and drive belt.

B.  The total energy wheel shall be coated with silica gel desiccant permanently bonded by a
patented and proprietary process without the use of binders or adhesives, which may degrade
desiccant performance

C. The substrate shall be a lightweight polymer and will not degrade nor require additional
coatings for applications in marine or coastal environments. Coated segments should be
washable with detergent or alkaline coil cleaner and water. Desiccant will not dissolve nor
deliquesce in the presence of water or high humidity.

D. As the wheel rotates between the ventilation and exhaust air stream it picks should pick up
sensible and latent heat energy and release it under the colder air stream. The driving force
behind the exchange is the difference in temperature between the opposing air streams which
is also called the thermal gradient.

E. Aface and bypass damper shall be provided in parallel with the media for economizer and frost
control.

214 ROOF CURB
A. Contractor shall provide factory supplied roof curb, 18 gauge perimeter made of zinc coated
steel with supply and return air gasketing and wood nailer strips. Ship knocked down and
provided with instructions for easy assembly.
B. Curb shall be manufactured in accordance with the National Roofing Contractors Association
guidelines.

3.00 EXECUTION:

3.01 INSTALLATION:

A. Units shall be installed in accordance with manufacturer's recommendations.
B. See Details for mounting instructions and accessories.
C. Manufacturer shall provide field start-up of all units.

END OF SECTION
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DEDICATED OUTDOOR AIR UNITS — HVAC - SECTION 15765

1.00 GENERAL:
1.01  SCOPE:

A. Provisions of this section apply to all HVAC work.

2.00 PRODUCTS:

2.01 PACKAGED DEDICATED OUTDOOR AIR UNITS 100% OSA CAPABLE (DX COOLING /
ELECTRIC HEAT/ HOT GAS REHEAT):

2.02 ACCEPTABLE MANUFACTURERS:

A.  The contractor shall furnish and install packaged outdoor air unit(s) as shown and scheduled on
the contract documents. The unit(s) shall be installed in accordance with this specification and
perform at the specified conditions as scheduled.

B. APPROVED MANUFACTURERS

1. Renewaire, Valent, Greenheck or approved equal.

2.03 GENERAL UNIT DESCRIPTION

A.  Unit(s) furnished and installed shall be packaged outdoor air unit (s) as scheduled on contract
documents and these specifications. Unit(s) shall consist of insulated weather-tight casing with
compressor(s), air-cooled condenser coil, condenser fans, evaporator coil, hot gas reheat coil,
electric heating coil, air filters, Blowers shall be quiet running, forward curved type supply
blowers with adjustable sheaves. All internal electrical components shall be prewired for single
point power connection. Weather proof disconnect and motor starters shall be supplied as
standard components.

B. For units greater than 30 nominal tons cooling, the condenser coils must be aluminum fin,
mechanically bonded to copper tubing. For units 30 tons or less, coil shall have a series of flat
tubes containing a series of multiple, parallel flow microchannels layered between the

refrigerant manifolds. Coil construction shall consist of aluminum alloys for fins, tubes, and
manifolds in combination with a corrosion-resistant coating.

C. Direct-drive, vertical discharge condenser fans must be provided with built-in thermal overload
protection.

D.  Unit(s) shall have labels, decals, and/or tags to aid in the service of the unit and indicate
caution areas.

E. Unit(s) shall be dedicated downflow or dedicated horizontal airflow. Provide horizontal
discharge curbs as required.

F.  Wiring internal to the unit shall be colored and numbered for identification.

2.04 UNIT CASING
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A.  Cabinet: Zinc-coated, heavy gauge, galvanized steel. Exterior surfaces shall be cleaned,
phosphatized, and finished with a weather-resistant baked enamel finish. Unit’s surface shall be
tested 672 hours in a salt spray test in compliance with ASTM B45. Structural members shall
be a minimum of 16 gauge with access doors and removable panels of minimum 20 gauge.

B. Panels: 2” double-wall foamed panel construction throughout the indoor section of unit to
provide nonporous, cleanable interior surfaces. All interior seams exposed to airflow shall be
sealed.

C. Insulation: 2’metal encapsulated with no exposed edges. Initial R value of 6.6 per inch of
thickness.

D. Cabinet construction shall provide access panels for all parts requiring service

E. Cabinet top cover shall be one piece construction or where seams exist, it shall be double-
hemmed and gasket-sealed.

F. Panels: Water- and air-tight hinged panels with handles shall provide access to filters, heating
section; optional ERV and power exhaust fan section, supply air fan section, evaporator coil
section, and unit control section. Door hardware shall be oriented to allow the door swing to be
reversed. Latches with hold down hooks will be factory installed on hinged access doors.

G. Type 304 Stainless steel drain pan sloped in two directions to ensure positive drainage. Pan
shall have a minimum depth of 2”. Seams exposed to standing water shall be welded liquid
tight. Base of pan shall be insulated with 1” thick foam insulation.

H. Provide openings either on side of unit or thru the base for power, and control connections.

l. The base of the unit shall have provisions for forklift and crane lifting

J. If a plenum curb is provided, a full perimeter OSHA compliant catwalk shall be provided in order
to access unit components without the need for a ladder or scaffolding.

2.05 POWER WIRING
A. Field wiring access to be provided thru unit base into isolated enclosure with removable cover.
B. Power wiring to be single point connection.
C.  Unit shall be factory wired to field wiring terminal block mounted in isolated enclosure.

D.  Factory mount and wire unit main power disconnect device overcurrent and SCCA rated for
total unit power connection

E. Factory installed safety barrier shall isolate all high voltage components, mounted inside
electrical compartment, to protect service personnel from incidental contact.

F. Factory to mount and wire optional 120 volt convenience outlet. Field wiring of convenience
outlet not acceptable.

G. Factory mount and wire all necessary controls required for control sequence specified (see
15900 Controls). Coordinate with controls sub contractor.
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2.06 FANS AND MOTORS

A. Indoor fan shall be direct drive plenum fan, factory installed and wired to on-board Variable
Frequency Drive and shall be equipped with slide out service access.

B.  All fan motors shall meet the U.S. Energy Policy Act of 2005/10 (EPACT).

C.  All fan motors shall either be permanently lubricated and/ or have internal thermal overload
protection.

D. Outdoor fans shall be direct drive, statically and dynamically balanced, draw through in the
vertical discharge position.

E. Provide shafts constructed of solid hot rolled steel, ground and polished, with key-way, and
protectively coated with lubricating oil.

2.07 ELECTRIC HEATING SECTION
1. Heating components shall include electric resistance heaters.

2. All sheet metal parts in air stream shall be aluminized or galvanized steel. Heaters shall be
listed in the Underwriter's Laboratories, Inc., Electrical Appliance and Utilization Equipment list
or ETL Listed.

3. Heaters shall have ceramic supported nichrome wire elements, control box and 1/2" insulation
between casings and control box. Provide spaces at terminal end of heater so that internal
duct insulation will not cause hot sports. Provide NEMA | control boxes when boxes are
located inside unit casing and weather type control boxes when boxes are located outdoors.
Connections between control box and duct shall be air tight under 1" W.G. static pressure.

4. Control box shall contain three (3) phase heaters. Contactors shall be factory
Wired to terminal strips.

5. Heaters shall have factory wired automatic high limit control bulb and in addition, a
supplementary independent thermal device shall be provided to disconnect all power circuits in
case automatic high limit fails.

2.08 EVAPORATOR CONDENSOR AND REHEAT COILS
A. Evaporator coils shall be constructed of copper tubes mechanically bonded to a configured
aluminum plate fin. For units greater than 30 nominal tons cooling, the hot gas reheat coils
must be aluminum fin, mechanically bonded to copper tubing. For units 30 tons or less, hot gas
reheat coil shall have a series of flat tubes containing a series of multiple, parallel flow
microchannels layered between the refrigerant manifolds. Coil construction shall consist of
aluminum alloys for fins, tubes, and manifolds in combination with a corrosion-resistant coating.

B. Coils shall be leak tested at the factory to ensure pressure integrity. The evaporator coil, reheat
coil and condenser coil shall be leak tested to 500 psig and pressure tested to 500 psig.

C. The condenser coil shall have a fin designed for ease of cleaning.
D. Evaporator coil shall have six interlaced rows for superior sensible and latent cooling.

E. Reheat coil shall be fully integrated into the supply air and fan system and capable of delivering
design supply air temperature.
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F. To prevent re-evaporation of condensate from evaporator coil, the evaporator coil face and the
hot gas reheat coil face shall be separated a minimum of six inches.

2.09 CONDENSER SECTION

A. Outdoor Fans: vertical discharge, direct drive fans with polymer blades. Fans shall be statically
balanced.

210 REFRIGERANT CAPACITY CONTROL

A. Units with scroll compressors shall be equipped with Refrigerant Capacity Control (RCC) on the
lead circuit to modulate compressor capacity during Dehumidification or Cooling modes to
maintain evaporator Dehumidification or Cooling setpoint and prevent evaporator frosting or
freezing. RCC shall be (standard mechanical / optional electrical).

B. The RCC setpoint is factory set, and field adjustable, to maintain desired suction pressure and
compressor discharge pressure.

C. Capacity control for units equipped with digital scroll compressors, or variable speed
compressors, shall be accomplished through compressor controls.

211 REFRIGERATION SYSTEM

A. Compressor(s): All units shall have direct-drive, hermetic, scroll type compressors or digital
scroll with centrifugal type oil pumps.

B. Motor shall be suction gas-cooled and shall have a voltage utilization range of plus or minus 10
percent of unit nameplate voltage.

C. Internal overloads shall be provided with the scroll compressors.

D. Each compressor shall have a crankcase heater to minimize the amount of liquid refrigerant
present in the oil sump during off cycles.

E. Provide each unit with minimum of (2) hermetically sealed refrigerant circuit(s) factory-supplied
completely piped with liquid line filter-drier, liquid line charging port, suction and liquid line
pressure ports.

212 ROOF CURB

A. Contractor shall provide factory supplied roof curb, 18 gauge perimeter made of zinc coated
steel with supply and return air gasketing and wood nailer strips. Ship knocked down and
provided with instructions for easy assembly.

B. Curb shall be manufactured in accordance with the National Roofing Contractors Association
guidelines.

3.00 EXECUTION:

3.01 INSTALLATION:

A. Units shall be installed in accordance with manufacturer's recommendations.
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B. See Details for mounting instructions and accessories.

C. Manufacturer shall provide field start-up of all units.

END OF SECTION
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1.0 - GENERAL

1.1

Scope

A.

2.0 - PRODUCTS

2.1
22
A
B.
23

A.

Job No. 25-32

FANS - SECTION 15820

Provisions of this Section shall apply to all HYAC work.

Fans, Centrifugal — General

A

Fan Rating: Certified in accordance with AMCA Standard 210 for capacity and
sound. Provide fans of class required for service based on static pressures 20%
greater than those scheduled. All fans are to be rated for continuous duty.

Provide forward curved blade, radial blade, backward curved blade or air foil blade
fans statically and dynamically balanced with L (10) 80,000 hour rated self-aligning,
grease lubricated ball or roller bearings rigidly supported by bearing stands.

For all fans furnish adjustable motor bases or rails.

Size V-belt drives for 50% overload, and provide adjustable pitch motor pulleys for
drives of 15 BHP and smaller.

For all fans outside casings provide belt and drive guards.

Provide scroll access doors with quick-operating latches for all exhaust fans.
Equip all fans with flanged outlets and casing drains.

Sound power levels shall not exceed those shown.

Size fan motors to provide at least 5% drive loss, with motor service factors not
exceeding 1.0. Provide premium efficiency motors as specified under "MOTORS".

Vibration isolators: See "MATERIALS AND METHODS" Section 15050.

FANS, CENTRIFUGAL IN-LINE:

AMCA approved air and sound rated direct (or) belt driven fans (as scheduled)
complete with V-belt drive sized for 50% overload, self aligning grease lubricated
ball bearings, adjustable pitch motor pulleys, adjustable motor bases and statically
and dynamically balanced backward curved blade wheels, all enclosed in a
galvanized steel housing with inlet bell and outlet duct collars. (Fan wheel and
motor assembly shall be hinged for access.)

Fans shall be manufactured by Greenheck, Cook, Acme, Twin City or approved
equal.

FANS, CENTRIFUGAL CEILING EXHAUST:

AMCA rated direct drive centrifugal fans for ceiling mounting, complete with
removable ceiling grille, disconnect, fan mounted solid state speed control, flexible
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duct connection, integral backdraft damper and discharge outlet.

B. Fans shall be manufactured by Greenheck, Cook, Acme, Twin City, or approved
equal.

3.0 - EXECUTION

3.1 Installation
A. Fans shall be installed in accordance with manufacturer's recommendations.
B. See details for mounting instructions and accessories.

END OF SECTION
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1.0 - GENERAL

1.1

1.2

Scope

A.

B.

DUCTWORK - SECTION 15840

Include Section 15010, "GENERAL PROVISIONS - HVAC", with this section.

Provisions of this Section shall apply to all HVYAC work.

Shop Drawings

A.

2.0 - PRODUCTS

2.1

Job No. 25-32

Ductwork shop drawings shall include details of duct constructions: seams, joints,
gauges, reinforcing and hanger details for each pressure class and size range
together with details of turning vanes, branch connections, dampers and access
doors and elevations of all ductwork.

Ductwork — General

A

Unless otherwise shown or specified construct ducts of galvanized steel sheet
metal using gauges and recommended details as contained in the current edition of
the SMACNA HVAC Duct Construction Standards. Ductwork shall include supply
air, exhaust air, return air, and outdoor air ducts, together with all necessary
fittings, splitters, dampers, quadrants, flexible connections, sleeves, hangers,
support, braces, etc. Hang and install ducts in a neat and workmanlike manner
from structural members (not roof deck) with adequate bracing and cross breaking
to prevent breathing, rattling, and vibration.

No flexible ductwork on return, exhaust or outside air.

Install Duro-Dyne locking quadrants and Duro-Dyne end bearings on all splitters
and manual volume dampers located above accessible ceiling and Young #1
regulator, C.P., and Duro-Dyne end bearings elsewhere.

Duct dimensions shown are net inside dimension and do not include insulation
thickness.

Duct Turns: Wherever possible, duct turns shall have a centerline radius equal to
1.5 times the duct width in the plane of the turn. Vane other duct turns to provide a
dynamic loss co-efficient ("C") not greater than 0.2. No reducing ells or tees to be
used.

Duct Sealing: Seal duct seams and joints as noted below. Seal entire
circumference of all branch duct connections, tapping collars and spin-ins. Seal
ducts using mastic sealant equal to United Duct Sealer.

1. Class "A" Seal: Seal all joints and seams and leak test as specified.

2. Class "B" Seal: Seal entire circumference of all transverse joints, seal all
longitudinal joints.

3. Class "C" Seal: Seal entire circumference of all transverse joints.

4, Class "D" Seal: Seal corner of transverse joints.
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Ductwork - Low Pressure

A

Ductwork: Low Pressure, Pressure and Seal Class shall include: all supply, return,
exhaust and outside air ductwork, 2” pressure class, “B” seal.

Construct ducts in accordance with SMACNA Duct Construction Standards for
pressure and seal classes noted.

Provide paint grip finish (color by Arch) for all exposed ductwork.

Ductwork Located Outdoors:

A.

Construct ducts served by exhaust fans as specified for respective exhaust ducts,
above. Seal all seams weather tight using glass cloth tape and carbolastic or
United Duct Sealer.

Ductwork, Plenum Casing:

A.

Include all plenum chambers and enclosures for air passage between air intakes,
filters, heating and cooling coils and fans. Unless otherwise shown the floors
under casings shall serve as the bottom and sides and tops shall be constructed of
sheet metal. Provide concrete pads (4" min. height) under all casings. Any
passage definitely shown above and clear of floor shall not be classed as a casing
and shall be constructed as specified for ducts.

Construct all exterior walls of casings, partitions between decks and fan discharge
partitions of 4" thick factory furnished insulated panels having 20 gauge galvanized
steel outer skin, 20 gauge perforated galvanized steel inner skin, fiberglass
insulation (flame spread 10 20, fuel contributed 10 15, smoke developed 0 20) (and
0.002" thick mylar film between insulation and perforations). Assemble casing
panels with joining members to provide structural rigidity to 10" WG pressure
differential. Reinforce and support panels as recommended by panel
manufacturer. Minimum "U" value (still air both sides) 0.06 Btu/hr sq. ft. F.
Minimum NRC 0.95, minimum STC 37. Casing joints and seams shall be air tight
under 8" WG pressure and casing joints will be fully insulated to prevent sweating.

Construct portions of casings other than the panels specified above of 18 gauge
galvanized steel with standing seams 42" on center. Locate 2" standing seams on
casing perpendicular to direction of air flow. Seal seams with United Duct Sealer
and fastened with bolts or tinnier's rivets 6" O.C., reinforce casings with members
sized and spaced as follows: =3 X SP X C X L/1000 X L/1000 X L/1000. Where
I = moment of inertia of section, inches fourth, SP= static pressure, ins. WG, C =
member spacing inches, L = member length, inches.

Brace casings diagonally with 2 X 2 X 3/16 angles and stay as required.
Calk casing floor angles to pads and secure with expansion bolts 12" O.C.

Construct drain pans inside with double construction with insulation between pans
and 16 gauge type 304 stainless steel inner pan with welded joints.

Install coil racks of galvanized angle iron inside casings to permit removing coils
without dismantling casings. Equip cooling coils with intermediate drip troughs and
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eliminators as shown. Pipe drip troughs to main drain pans.

H. Provide access doors where shown and/or required for access to equipment and/or
controls. Construct doors with 1" insulation between two (2) sheets 24 gauge
galvanized steel. Set doors in frames arranged so that doors will be flush with
exterior of casing. Equip each door with at least two (2) hinges and two (2) sets of
double acting latches. Latches shall be made from non ferrous metal, with a lever
handle on the outside and a lever handle on the inside of the casing. Lever handle
on the outside of the casing shall cam over a door pull with a stop. Latches shall
be Vent Fabrics #310 Ventlok latch, or equal. Doors shall be reinforced to prevent
wracking and warping. Provide 3" butt hinges and weld to doors and to door
frames.

2.5 Flexible Ducts

A. Flexible duct connectors: A two (2) element spiral construction composed of
galvanized steel supporting spiral and coated woven textile fabric with metal or
mineral base, UL listed as Class | Air Duct and Connector (UL 181) minimum

R=6.0.
B. Flexible connectors shall not exceed 5 feet in length.
C. Make connections between flexible ducts and other equipment using galvanized

steel draw bands with plated screws and buckles and United Duct seal for high and
medium pressure ducts and nylon draw bands for low pressure ducts.

D. Factory insulate cold flexible ducts using insulation equivalent to that specified for
cold ducts.
E. Flexible ducts: Thermoflex M-KC, Wiremold 57K, Technaflex 57K, or Flexmaster

Type 4M. Submit sample for approval of any other manufacturer.

3.0 - EXECUTION

3.1 Installation
A. Ductwork shall be installed in accordance with manufacturer's recommendations.
B. See details for mounting instructions and accessories.

END OF SECTION
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1.0 - GENERAL

1.1

Scope
A.

2.0 - PRODUCTS

2.1

2.2

Job No. 25-32

DUCT ACCESSORIES - SECTION 15860

Provisions of this Section shall apply to all HVYAC work.

Sheet Metal Specialties

A.

Make rectangular take-offs in low pressure supply, return and exhaust ducts using
45 degrees entry tap (SMACNA Duct Construction Standards Figure #2-8) with
manual damper with end bearings and locking quadrant in branch. End bearings
and quadrants shall have air tight duct connections and shaft seals: Ruskin,
Duro-Dyne, or approved equal.

Manual balancing dampers: Comply with SMACNA Duct Construction Standards,
Figure 2-14 and 2-15. Equip all dampers with locking quadrants and end bearings.
End bearings and quadrants shall have air tight duct connections and shaft seal,
Ruskin, Duro-Dyne, or approved equal.

When damper quadrants are located other than above lay-in ceilings.

1. Provide all necessary accessories for remote control of balancing dampers
without requiring access doors. Substitute Young #1 regulators and an
additional end bearing or Ventlock #688 regulators and an additional end
bearing for the quadrant (regulators shall be chrome plated), or,
Architect/Engineer option.

2. Provide access door for access to the quadrant (See sub-section 2.04
"ACCESS DOORS", hereinafter).

Provide "Stand-Offs" (hat sections) for damper quadrants, controls, etc., on
externally insulated ducts.

Branch duct connections for connecting round low pressure branches to
rectangular low pressure trunks: spin-in fittings with integral dampers with end
bearings, stand-off and beaded collars. Seal Class of components penetrating
duct shall be consistent with duct pressure class. Spin-in shall be Flexmaster —
FLD or equal. Submit sample for approval of other manufacturers for prior
approval.

Fire Dampers

A.

Install UL labeled 1-1/2 hour fire dampers wherever sheet metal ducts pass
through chase walls, floors, outside fire chases, and elsewhere as shown or
required by local Code. Install dampers per SMACNA "Fire Damper Guide" and
UL 555.

1. Fire dampers shall be Type "B" "Venation Blind" dampers. Unless
otherwise shown folded blades shall not obstruct duct. Dampers in floors
shall be spring loaded.

2. Provide factory fabricated steel integral wall sleeve 3" longer than wall
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thickness for each fire damper and install sleeve using bolts and angles as
detailed in Figure #1 of SMACNA "Fire Damper Guide".

3. Provide rectangular, round and/or flat-oval collars. See Drawings for sizes
and locations.

4, For aluminum ductwork provide stainless steel fire dampers.

B. Install access door in low pressure ducts at each fire damper. Install wall or ceiling
access door for access to fire dampers not accessible through lift-out ceilings. See
sub-section 2.4 "ACCESS DOORS", below.

C. Install three (3) hour fire dampers where sheet metal ducts pierce 4 hour fire walls.
Three (3) hour fire damper shall consist of a three (3) hour UL labeled fire door
pivoted in a 3" X 3" X 1/4" angle frame bolted through wall. Equip door frame with
angle flange and latch. Install Fire Door as shown in Figure 25 and 26 of SMACNA
"Fire Damper Guide".

Automatic Dampers

A. Factory fabricated dampers with extruded aluminum airfoil blades and frame with
full gasket stops for blades ends. Equip blades with air tight plastic or butyl rubber
seals and bronze or nylon bearings. Provide jamb seals. Damper widths from 12"
to 60" wide shall not leak any greater than 8 cfm sq. ft.at 4" w.g. and a maximum of
3 CFM sq. ft. at 1" w.g Ruskin Model CD50 or approved equal.

B. Automatic dampers located near fan outlets or in ducts having maximum velocities
exceeding 1500 FPM shall have extruded aluminum air-foil blades and all linkages
shall be located outside of airstream. Such dampers shall have leakage rates not
exceeding 1% maximum design flow at 4" WG pressure differential.

Access Doors

A. Access doors in plenum casings are specified under "DUCTWORK - PLENUM
CASINGS".
B. Access doors in low pressure ducts: Galvanized steel frame with gasket

permanently secured to duct with a removable gasket access port held in place
with screw driver or thumb operated latches. Door in insulated ducts: Double
thickness with insulation. Doors in non-insulated ducts: A single thickness. Weld
door frames to kitchen exhaust ducts. Size doors to permit removal of equipment
or maintenance. Minimum size 12" X 12".

C. Mark access points in lift-out ceilings with brass paper brads. Bend points of brads
over top of ceiling.

Smoke Detectors

A. Smoke detectors will be furnished and wired under Electrical Work but shall be
installed in ducts under this Section.

B. Install access door in duct at each smoke detector. (See sub-section 2.4 “Access
Doors”).

Flexible Duct Connections
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A

B.

Install Neoprene coated glass cloth flexible connections at all duct connections to
all fans and AC Units.

Install flexible connections in all ducts at building expansion joints.

Electrical Grounding

A.

B.

Ground all fans.

Install braided copper jumpers around all flexible connections, taking care that
jumpers do not bind flexes.

Air Flow Measuring Stations (Afms):

A.

Thermal dispersion airflow measurement station. Shall be provided with insertion
type mounting style, 304 stainless steel mounting bracket, aluminum alloy tube with
individual sensors and BMS connectivity. Using recommended placement
guidelines for the specified probe sensor density, measurement accuracy of 3%
shall be provided.

Air flow measurement stations shall be Ebtron Advantage series or approved
equal.

Install an access door in duct immediately upstream from each airflow measuring
station.

INTAKE AND RELIEF HOOD:

Gravity roof ventilators shall be constructed of heavy gauge aluminum as specified.

Hoods shall be constructed of precision formed, arched panels with interlocking
seams.

Bases shall be constructed so that the curb cap in 8" larger than the throat size.
Provide 12" bases.

Hood support members shall be constructed of galvanized steel and fastened so
that the hood can be either removed completely from the base or hinged open.

Birdscreens constructed of 1/2" galvanized steel mesh shall be mounted
horizontally across the intake/discharge area of the hood.

Intake units with throat widths through 42" shall ship assembled when throat
lengths do not exceed 84". Relief units with throat widths through 48" shall ship
assembled when throat lengths do not exceed 96".

Units shall be factory painted to match roof.

Gravity hoods shall be Fabra Hood Model FHI for intake or Model FHR for relief (as
specified) as manufactured by Greenheck, Cook or equal.

GRAVITY ROOF VENTILATORS:

A.

Factory fabricated spun aluminum ventilator with integral curb cap and birdscreen.
Equip hood with galvanized steel curb with wood nailer. Minimum material gauges,
hood 20 gauge, base 18 gauge, curb 18 gauge.
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B. Gravity Roof Ventilators shall be manufactured by Greenheck, Cook, or approved

equal.
3.0 - EXECUTION
3.1 Installation
A. Duct shall be installed in accordance with SMACNA Standards.
B. Equipment shall be installed in accordance with manufacturers recommendations.
C. See details for mounting instructions and accessories.

END OF SECTION
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2.0 - PRODUCTS

2.1

2.2

Job No. 25-32

OUTLETS - SECTION 15870

Include section 15010 "GENERAL PROVISIONS" with this section.

Provisions of this Section shall apply to all HYAC work.

Grilles, Registers and Diffusers

A

General: Air devices may be Titus, Price, Nailor, Krueger or approved equal.
Where fire dampers are required at grilles, provide steel grilles, not aluminum.

Supply Registers (SR): Adjustable vertical deflection, adjustable horizontal
deflection, removable core, opposed blade damper and multi-blade scoop and
baked aluminum enamel finish. Titus "1700".

Wall Return Grilles (WRG): Horizontal bars fixed at about 15° angle, close spacing
and plaster frames. Baked aluminum, enamel finish. Titus "1700".

Bar Return Grille (BRG): All steel, heavy duty, 16 gauge border, 14 gauge blades,
1/2" spacing, 38° deflection. Provide all frames. Titus "33R". All BRG’s are to
appear as a one piece grille. BRG’s are to be painted as selected by architect.
Submit color chart to architect.

Ceiling Return Grilles (R), Ceiling Exhaust Grilles (E) and Transfer Air Grilles (T):
All aluminum, 1/2" X 1/2" X 1/2" cube core and plaster frames as needed. Off-white
baked enamel finish. Provide 24 x 24 panel so grille will fit in 24 x 24 ceiling grid.
Titus "S50F".

Architectural Supply Diffuser (S): The diffuser shall have a heavy gauge aluminum
face panel, which shall be a one piece assembly, removable by means of four
positive locking posts. The exposed surface of the face panel shall be smooth, flat,
and free of visible fasteners. The face panel shall project 1/4" below the outside
border of the diffuser back pan. The back of the face panel shall have an
aerodynamically shaped, rolled edge to ensure a tight horizontal discharge pattern.
The back pan shall be one piece precision die-stamped and shall include an
integrally drawn inlet. The diffuser back pan shall be constructed of heavy gauge
aluminum. The finish shall be #26 white. The pencil hardness must be HB to H.
Directional blow clips shall be provided to restrict the discharge air in certain
directions. The manufacturer shall provide published performance data for the
square panel diffuser. The diffuser shall be tested in accordance with
ANSI/ASHRAE Standard 70-1991. Diffuser shall be Titus "OMNI-AA".

Round Nozzle Diffusers (RND): Nozzle diffusers, gel coat (submit color to
architect), with ceiling back up plate and locknut, Sehio model PK or approved
equal.

Weather Louvers

A.

Louvers shall be 6" thick extruded aluminum louvers with 12 gauge blades with
drainable head frame, drainable blades, water stop, and with angled sill. 57% F.A.
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minimum. Equip with 1/2" mesh aluminum birdscreen on inside of louver.
Finishes: Kynar. Submit color sample to Architect (20 year warranty on finish).
Ruskin ELF6375DX, Louvers & Dampers, Greenheck, Airolite, or approved equal.

B. Storm Shelter Louvers:

1.

Job No. 25-32

The grilles must be furnished and include the following:

a. FEMA 361 Standards for 200 + mph wind speed and large missile impact
resistance.

Performance Requirements: Missile impact protective grille with a nominal 2 x 4 of not less
than 15 Ibs. in weight at a velocity of not less than 155 ft./sec. Grille must withstand
impacts without visible damage and must prevent missiles from penetrating through.

Design Wind Load: Incorporate structural supports and mullions required to withstand
design wind load of £150 PSF.

Warranty: Provide written warranty to the owner that all products will be free of defective
materials or workmanship for a period of one year from date of installation.

The grilles and related materials herein specified and indicated on the drawings shall be as
manufactured by: Ruskin, HPG3848 Protective Impact Grille, or approved equal.

Grille Fabrication:
a. Frame:
Material: Hot rolled steel.

1.
2. Wall Thickness: .25 inch, nominal.
3 Depth: 8 inches.

b. Blades:
1. Style: Sightproof, horizontally mounted.
2. Material: Hot rolled steel.
3. Wall Thickness: .25 inch, nominal.
4. Centers: 2.125 inches, nominal.

Assembly: Factory assemble grille components.
Maximum assembly size: 80" wide x 60" tall or 60" wide x 80" tall.
Finishes:

a. General: Comply with NAAMM "Metal Finishes Manual” for finish designations and
application recommendations, except as otherwise indicated. Apply finishes in
factory. Protect finishes on exposed surfaces prior to shipment. Remove
scratches and blemishes from exposed surfaces that will be visible after completing
finishing process. Provide color as indicated or, if not otherwise indicated, as
selected by architect.

b. Fluorocarbon Coating:
1. Grilles to be finished with an inhibitive thermo-cured primer, 0.2 mil

minimum dry film thickness, and a thermo cured fluorocarbon coating
containing "Kynar 500" resin, 1.0 mil minimum dry film thickness.
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2. All material shall be thoroughly cleaned and given a pre treatment before
application of the Kynar/Hylar coating. The coating shall receive a bake
cycle of 17 minutes at 450°F. All finishing procedures shall be one
continuous operation in the plant of the manufacturer.

C. Wind Drive Rain Resistant Louvers: Extruded aluminum, wind driven rain resistant,
stationary louvers with horizontally mounted sight proof blades.

1. References:
A. AAMA 605.2 - High Performance Organic Coatings on
architectural Extrusions and Panels.
B. AMCA 500-L - Test Methods for Louvers.
C. AMCA 511 - Certified Ratings Program for Air Control Devices.
2. Submittals:
A. Product Data: Submit manufacturer's product data including

performance data.

3. Shop Drawings: Submit shop drawings indicating materials, construction,
dimensions, accessories, and installation details.

4, Delivery, Storage and Handling:
A. Delivery: Deliver materials to site in manufacturer's original,
unopened containers and packaging, with labels clearly indicating

manufacturer and material.

B. Storage: Store materials in a dry area indoors, protected from
damage and in accordance with manufacturer's instructions.

C. Handling: Protect materials and finishes during handling and
installation to prevent damage.

5. Manufacturer:
A. Ruskin. Louvers & Dampers, Greenheck, Airolite, or approved
equal.
6. Extruded Aluminum Stationary Louvers:
A. Fabrication: Ruskin Model #EME520DD.
B. Frame:
1. Material: Extruded aluminum, Alloy 6063-T5.
2. Wall Thickness: 0.081 inch, nominal.
3. Depth: 5 inches.
C. Blades:
1. Style: Sightproof, double drainable, horizontally mounted.
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Material: Extruded aluminum, Alloy 6063-T5.

3. Wall Thickness: 0.081 inch, nominal.
4. Centers: 2 inches, nominal.
D. Bird Screen:
1. Material: Aluminum, 3/4 inch x 0.051 inch, expanded,
flattened.
2. Frame: Removable, rewireable.
3. Assembly: Factory assembled louver components.
E. Performance Data:
1. Based on testing 48 inch x 48 inch size unit in accordance
with AMCA 500-L.
2. Free Area: 44 percent, nominal.
3. Free Area Size: 6.99 square feet.
4. Maximum Recommended Air Flow Thru Free Area: 1,139
fpm.
5. Maximum Pressure Drop (at 1,139 feet per minute): 0.21
inches w.g.
F. Wind Driven Water Penetration Performance:
1. Based on testing 39 inch x 39 inch core area, 41 inch x 44
inch nominal size unit in accordance with AMCA 500-L.
2. Wind Velocity: 29 mph.
3. Rainfall Rate: 3 inches/hour.
4. Air Volume: 6,207 cfm.
5. Core Velocity: 588 fpm.
6. Free Area Velocity: 1,139 feet per minute.
7. Water Resistance Effectiveness: 99.3% (AMCA Class A).
8. Discharge Loss Classification (Intake Test): Class 2 (.3 to
.399).
7. Factory Finish:
A. Kynar 500 Fluoropolymer Coating:
1. Conform to AAMA 605.2.
2. Apply coating following cleaning and pretreatment.
3. Cleaning: AA-C12C42R1X.

Job No. 25-32
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4, Dry louvers before final finish application.

5. Total Dry Film Thickness: Approximately 1.2 mils, when
baked at 450° F for 10 minutes.

8. Color: Color as selected by Architect from manufacturer's standard colors.

3.00 _EXECUTION:

3.1 INSTALLATION:

A. Equipment shall be installed in accordance with SMACNA Standards and
manufacturer's recommendations.

B. See details for mounting instructions and accessories.

C. Secure louver to structure to comply with FEMA 361 and the following:

END OF SECTION
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FILTERS — HVAC - SECTION 15880

1.00 GENERAL:

1.01 SCOPE:

A. Provisions of this section apply to all HVAC work.

2.00 PRODUCTS:

2.01 FILTERS - AlIR:

A. 30% Filters, 1" or 2" Thick (Maximum allowed by MFR): Throwaway deep pleated filters,
maximum face velocity 350 fpm. Maximum initial pressure drop 0.1" WG, UL Class 1, 30%
efficiency per ASHRAE Test Standard 52-76, minimum ratio of media area to face area 4.4:1.
Turn system over to Owner with clean filters and provide one (1) set of spare filters. Farr 30/30 or
approved equal.

3.00 EXECUTION:

3.01  INSTALLATION:

A. Filters shall be installed in accordance with manufacturer’s recommendations.

B. See details for mounting instructions and accessories.

END OF SECTION
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1.00

1.01

2.00

2.01

2.02

2.03

CONTROLS - SECTION 15900

GENERAL:

SCOPE:

Include Section 15010 "GENERAL PROVISIONS", with this Section.

Provisions of this Section shall apply to all HYAC work.

All miscellaneous controls and control wiring (ie exhaust fans, ventilation fans, unit heaters,
automatic dampers, etc.) shall be provided and installed by the control subcontractor.
PRODUCTS:

CONTROL SYSTEMS:

Equipment manufacturer shall provide and install all controls for a complete working system.
Provide control points and sequences as shown on drawings.

The control system shall be an expansion to the existing Trane control system. Provide control
points and sequences as shown on drawings.

Control equipment, except for items comprising an integral part of the water or refrigeration piping,
shall be installed by trained mechanics employed by the Control Manufacturer.

Include the services of a full time control technician for calibrating and adjusting controls for the first
3 working days after Owner has occupied building.

Before installation, submit for approval five (5) copies of complete power and control wiring and
piping diagrams. Hang a photostatic copy of the approved diagram, framed behind glass, in each
equipment room. Provide one (1) set of reproducible sepias of "As-Built" control diagrams at
completion of project for the Owner's use.

Provide permanent nameplates for control switches and motor starters. Nameplates: engraved
laminated plastic with letters legible under normal operating conditions. (White on black).

Permanently identify control devices other than room thermostats, so they may be identified on
control diagrams. Provide engraved plastic nameplates for items mounted outside of or on faces of
panels. Mark other instruments with indelible ink.

CONTROL WIRING:

Include control and interlock wiring and power wiring for control panel in this Section.

Install in conduit in accordance with provisions of Electrical Work where exposed, concealed in
walls or above ceilings other than lay-in type. Provide plenum rated cable above lay-in ceilings (for
plenum or non-plenum).

Waterproof and firestop all conduit floor penetrations. Firestop conduit penetrations of fire rated
walls partitions.

Wire all devices individually to terminal strips in control panels.
Furnish necessary relays and auxiliary contactors and other accessories required. Provide
interlock relays per NEC. Coordinate start-stop stations, auxiliary contacts, etc., with supplier of

Starters, Variable Frequency Drive (VFD) and Motors Control Centers specified in Electrical Work.

CONTROL DEVICES:

Room Thermostats: Provide seven (7) day occupied/unoccupied, 24 hour, multi-stage
programmable thermostats, with 3-hour override, and battery back-up Unless otherwise shown
provide proportional action relay thermostats with key operated adjustments. Thermostats to be

Job No. 25-32 15900 -1



2.04

CONTROLS - SECTION 15900

provided with local control, limited range of local control. Thermostat covers: high impact plastic.
Mount room thermostats with tops 4 feet above floors.

Remote Bulb Thermostats and Temperature Transmitters: Unless otherwise shown use averaging
elements not less than 12 feet long for duct or casing cross sections for each 24 square feet of face
area.

Thermometers: Pipe line thermometers are specified in another Section. Install digital readout
thermometers in ducts where shown on control diagrams, providing averaging bulbs where shown
and/or required.

Freezestats: Manual reset, pneumatic not permitted. Locate freezestat bulbs between preheat and
chilled water coils in units with chilled water coils and downstream from DX coils in units with DX
coils. Provide coverage for each 3' X 3' coil face area section.

Firestats: Single pole double throw, electric, manual reset, pneumatic not permitted. Firestats
shown to be connected to the fire alarm system: compatible with fire alarm system, furnished and
installed under Controls, wired under Electrical Work. Firestats to be installed in all fans where
smoke detectors are not furnished.

Program Clocks / Timers:

Provide digital time clock with 365 day holiday capabilities with 24 single dates, 99 setpoints,
separate scheduling for each day of the week, AM/PM format, one minute programming resolution,
portable memory module, optional programmer for integration into a Windows based PC for
program duplication and modifications, LCD display, daylight savings or standard time, automatic
leap year correction, permanent schedule retention, 100 hours of backup, manual override, Nema 3
indoor/outdoor enclosure. Clock/Timer to be Tork or approved equal.

Valve and Damper Operators: Of sufficient power to close/open valves and dampers under
operating conditions. Electric valve and damper motors shall have oil immersed gear trains and
spring return to normal position. Valves and damper operators to have DDC Controls.

Wells: Install pipe line mounted control and indicating devices in stainless steel or brass
thermometer wells.

Capillary Supports: Securely support all duct-mounted and casing- mounting thermostat capillaries
using factory fabricated copper bulb supports.

Provide stand-offs for control devices mounted on externally insulated ducts and equipment.

Anchor all items mounted on gypsum board (dry-wall) using toggle bolts or moly bolts, not
expansion shields.

Air flow Measuring Station (AFMS): Provide AFMS with probe, transmitter and cable. Unit to
average velocity profile thru multiple probes and provide average readout in CFM on transmitters
LED screen. Provide O-10VDC and 4-20MA output (field selectable) to BMCS. Sensor accuracy to
be 2%, installed accuracy to be 3%. ARMS to be Ebrron model GTX116.

Hand-Off-Auto switches (H-O-A): Provide 3 position dial switches (one for each exhaust/supply fan
as scheduled). Switches for fans shall be grouped together in panels by building section. Locate
panels in nearest Mechanical / Electrical room (coordinate location with G.C. & owner).

CONTROL POWER:

All 120 Volt wiring shall be the responsibility of the Control Sub-Contractor from circuit furnished
under Electrical Section. Coordinate circuit locations with General and Electrical Contractors.

Power wiring to all automatic dampers shall be included under this section.

Wiring and relays between light and fans for interlock shall be included under this section.
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2.05

2.06

3.00

3.01

CONTROLS - SECTION 15900

CONTROL PANELS:

Local Control Panels: Construct of galvanized steel with baked enamel finish or
aluminum-plywood-aluminum fronts and backs and extruded tops, bottoms, and ends. All panels
shall have piano hinges and key locking latches (key panels alike). Permanently label instruments
located in panels consistent with labeling on control diagram. Cement photostat of approved
diagram inside each panel cover. (Include Local-Remote switching for control point adjusters on
face of each panel).

CONTROL SEQUENCES:

As shown on drawings.
EXECUTION:

INSTALLATION:

Control diagrams on drawings and/or Control Sequences are intended to indicate, in general,
control arrangements. Provide all instruments, relays, operators, switches, etc. required to
accomplish control sequences whether or not such devices are actually shown.

END OF SECTION 15900
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BUILDING MANAGEMENT CONTROL SYSTEM (BMCS) — HVAC - SECTION 15901

1.00 GENERAL:
1.01  SCOPE:

A. The General, Supplementary and Special Conditions and provisions of the Specifications
shall apply to and form a part of this section.

B. Provisions of this Section shall apply to all HYAC work.
C. Refer to Section 15900 "CONTROLS".

D. Give all requisite notices, file plans if required, obtain and pay for all permits and pay all
deposits and fees necessary for the installation of the BMCS. Obtain and pay for all
inspections required by all laws, ordinances, rules, regulations or public authority having
jurisdiction. Obtain and pay for certificates of such inspection, and file such certificates
with Owner.

E. BMCS work shall be furnished and installed by the temperature control system
manufacturer complete with all required conduit and wire. Installation of conduit, wiring
and wiring devices shall be done in accordance with the provisions of Division 26,
Electrical Work. BMCS work shall be performed by skilled mechanics under the
direction of experienced engineers, all of whom shall be properly trained and qualified
for BMCS work.

F. Control system and components shall be web-based, TCP-IP protocol requiring only an
internet browser to access and control or modify the system

G. Network and all controllers to be native BACNET and/or LON basis.

H. The existing Trane Summit BMCS shall be extended as required.

1.02 WORK REQUIRED:

A. All engineering design, labor, materials, equipment and services necessary for and
reasonably incidental to proper completion of BMCS work as shown or herein specified
(excepting only work or materials specified or noted as being done or furnished by
others), consisting in general of the following, complete and ready for operation.

1. Central Control.

2. Input/Output Panel (IOP's).

3. Software Packages.

4. Interface with Power Company electric meter.

5. Remote Control, alarm and sensing devices.

6. Fire Alarm System Interconnects.

7. Complete wiring network interconnecting all parts of the system.
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1.03

1.04

1.05

1.06

1.07

1.08

1.09

1.10

8. Instruction of Owner's operating personnel.

DRAWINGS:

A. The drawings are diagrammatic in general: Drawings indicate generally the locations of
component parts of the system, but are not intended to show all fittings or all details of
the work.

B. However, follow the drawings as closely as possible, checking all dimensions against

conditions existing at the building.

APPLICABLE CODES AND STANDARDS:

A. Systems and equipment installed under this Section shall comply with the current editions
of the following codes and standards:

1. Local Building Code.
2. NFPA 70: National Electrical Code.

WORKMANSHIP:

A. Do all work in a neat and first-class manner. If so directed by Architect, remove and
replace any item of work not done so as to present an orderly, neat, and workmanlike
appearance,provided that such item can be correctly installed by usual methods of the

trade.
VISITING SITE:
A. Visit site of proposed work and become familiar with locations and various local

conditions affecting proposed work. No additional allowance will be granted because of
lack of knowledge of such conditions. The Birmingham Control Engineers shall visit site
to insure complete and automatic system installation.

PROTECTION OF EQUIPMENT:

A. During construction all mechanical equipment shall be protected from damage caused by
water, masonry, plaster, paint and job accidents.

EQUIPMENT SUPPORTS:

A. Provide all necessary grillage, angle iron, etc., required to support equipment.

INCIDENTAL WORK:

A. Setting sleeves and inserts and laying out and forming openings in walls and structural
floors are included in this Section.

B. Cutting and patching and repairing of walls, floors, etc., are included in this Section.
Architect's approval required before cutting any parts where strength or appearance of
finished work is involved. Finish up in a neat and workmanlike manner to match existing
work.

C. Repair pipe covering and duct insulation at points of connection to system.

CONTROL WIRING:
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A. Include control and interlock wiring and power wiring for control panel in this Section.
Install in conduit in accordance with provisions of NEC when exposed, concealed above
in accessible ceilings or concealed in walls. Plenum rated cable may be used above
accessible ceilings only (for plenum or non-plenum).

B. Waterproof and firestop all conduit floor penetrations. Firestop conduit penetrations of
fire rated walls and partitions.

C. Wire all devices individually to terminal strips in control panels.

D. Furnish necessary relays and auxiliary contactors and other accessories required.
Provide interlock relays per NEC. Coordinate start-stop stations, auxiliary contacts, etc.,
with starters.

1.11  PAINTING:

A. Finished equipment which has had finish damaged during construction shall be refinished
to new condition.

1.12 MATERIALS, GENERAL:

A. Use standard components, regularly manufactured and not custom designed for project.
Use systems and components proven in use.

B. System shall be modular, permitting expansion by adding hardware and software without
changes in communication or processing equipment.

C. Provide all necessary relays and contactors, auxiliary contacts and other items required
to perform the functions specified herein.

1.13 SUBMITTALS:
A. Submittal contents shall include the following:

1. Trunk cable schematic showing Input/Output Panel (IOP) locations, and all trunk
data and intercom conductors.

2. List of connected data points, including IOP's to which they are connected, and
input device (sensor, etc.).

3. Sketches of system showing all monitored systems, point addresses, and
operator notations.

4, BMCS central system configuration complete with all peripheral devices,
batteries, power supplies, diagrams, etc., with interconnection diagrams.

5. Technical specification data sheets for each system component and device.
6. Descriptive data and sequence of operation of all operating, user, and application

software including complete Operator's Manual and Programmer's Manual
tailored to the job.

1.14 OPERATOR INSTRUCTION:
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A. Conduct operator training on the system installed in building. Training shall include a
minimum of Two (2) 4 hour dedicated courses. Classes are to be provided in segments
taken at the owners discretion, either consecutively or intermittently.

B. Schedule training at Owner's request. Coordinate with Engineer.

C. All Commissioning Functional Performance Testing must be completed and all
deficiencies corrected prior to Owner training.

1.15 DOCUMENTATION:

A. Provide six (6) sets of complete system documentation at acceptance time as specified.
Include the following:

1. Data specified in the SUBMITTALS Section in its final as-built approved form.

2. As-Built interconnection wiring diagrams, or wire lists, of the complete field
installed system with complete, properly identified ordering number of each
system component and device.

3. Operator's Manual.

1.16 ACCEPTANCE PROCEDURE:

A. Submittal data relevant to point index, function, limits, sequences, interlocks, power
fail-restart, logs, software routines and associates parameters, and other pertinent
information for the operating system and data base shall be forwarded to the Owner's
authorized representative. Approved software packages shall be entered into the central
computer and debugged. Prior to full operation, a complete demonstration and readout
of the computer real-time responsibilities of surveillance, and command shall be
performed in the presence of the Owner's authorized representative, and the Engineers.

This demonstration may also involve temporary alteration of data values to determine
software response to certain conditions, and changes to system clock to test time
dependent functions. This demonstration shall, with the Owner's authorized
representatives' written acceptance, allow commissioning of the computer for on-line
operation.

B. Warranties (See General Conditions) shall apply to software as well as to hardware and
workmanship.

1.17  SERVICE:

A. Include complete service for Three years beginning when system is accepted. Support
shall be applied to all materials and equipment furnished under this section and and
includes:

1. Parts and Labor Warranty.

2. Semi Annual Building/Systems Status Report (to be determined by owner).

3. Semi Annual Training Session (conducted offsite).

4, Twenty-four (24) hour-on-call breakdown service as required, within four (4) hour

response time, during normal business hours.
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5. Replacement of software if loss of such software is not fault of Owner.
6. On-call questions and answer service.

2,00 PRODUCTS

2.01 GENERAL:

A. Furnish and install an expansion to the existing Building Management and Temperature
Control System (BMCS) at the high school. The Facilities management system shall
consist of a network of various independent Stand-Alone Digital Controllers (SDC),
together with a Centralized Host Station (CHS) (PC), as specified to provide centralized
access and facility wide control functions. The SDC's shall be interconnected in a
communicating network to provide facility wide access and sharing of information. A
Local Area Network (LAN) shall be provided to interconnect SDC's for high-speed data
transmission. Provide web server and native BACNET and/or LON devices and
protocols.

B. Provide two copies of all software required for system operation/control.

2.02 LOCAL AREA NETWORK (BACNET AND/OR LON}):

A. The LAN shall be a peer-to-peer, token passing network, using packetized transmissions,
CRC 16 error checking and distribution error recovery. Single or multiple SCD failures
shall not cause loss of communications. Communications shall be sustained as long as
there are at least two (2) operational SDC's on any segment of the LAN.

B. LAN connected SDC's shall be provided with a communications watchdog to assure that
an individual SDC cannot permanently occupy the LAN. If an SDC is determined to be
monopolizing communications, it shall be automatically shutdown and an exception
reported to annunciate this fact.

C. Network shall be BACNET or LON based protocol.

2.03 BUILDING MANAGEMENT AND CONTROL SYSTEM (BMCS) PERFORMANCE
REQUIREMENTS:

A. This section shall describe the minimum hardware requirements for the Stand-Along
Digital Controllers (SDC's) and the Centralized Host Station (CHS), as well as the overall
performance requirement for BMCS.

B. The BMCS shall support CHS as specified. Each CHS shall provide operator access to
the entire network of SDC's.

2.04 WEB SERVER OPERATOR INTERFACE:

Furnish a Web Server to allow daily operations functions to be accomplished from any network
connected web browser.

A. Operators shall be able to utilize any commercially available browser such as Microsoft
Internet Explorer or Netscape Navigator. No additional software shall have to be installed on
the client PC for normal operation of the system.

B. All communications between the web browser and web server shall be encrypted using 128
bit SSL encryption.
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Web server shall be able to be located on the owners Intranet or on the Internet.

Web server shall have the ability to automatically obtain an IP (Internet Protocol) address
using DHCP. Use of static IP addressing shall also be supported.

Any unlimited number of users shall be able to access the web server.

BACnet. The Web Server shall support the BACnet Interoperable Building Blocks (BIBBS)
for Read (Initiate) and Write (Execute) Services.

The Web browser client shall support Sun Microsystems Java 2 (JRE 1.4.0 or higher) plug-
in.

H. Functionality:

1 Operators shall be required to enter in a valid user name and password to access
the system. The view of the system provided for the user will be customized based
on user identity.

2 Operator security. Each operator shall be able to be assigned a unique user name
and password. Users shall be assigned to view, view and edit or administrative
capability.

3 The web server shall display the same graphics that have been created for the

Operators Workstation. Graphics shall be able to contain both static information
such as floorplans, equipment schematics, etc. as well as dynamic information
including space temperatures, setpoints, equipment status etc.

4 All dynamic values shall be automatically refreshed every 10 seconds. The refresh
of dynamic data shall not require a refresh of the static information on the graphic.

5 Operators with proper security shall be able to override setpoints and equipment
operation.
6 System schedules shall be easily selected for display. Operators with valid security

shall be allowed to make changes to schedules including modifications to start and
stop times and creating exception days. These changes shall be made graphically
within the web browser.

7 A log of system alarms and events shall be able to be viewed from the web browser.
Operators with proper security shall be able to acknowledge alarms.

8 System trends shall be able to be selected and viewed. Trends shall be shown
graphically with the proper axis scaling automatically selected.

9 Operators with proper access shall be able to configure the web server using their
web browser.

10 All user entered information (web pages, security, etc.) shall be stored in non-
volatile memory. System operational information and clock functions shall be
backed up by battery or other device for a minimum of 72 hours.

2.05 SDC HARDWARE REQUIREMENTS:
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A. Stand-alone Digital Controllers shall be 16-bit microcomputer based, providing a multi-
tasking operating system for control functions simultaneous with all other facility
management, operator interface, and system communications functions.

B. SDC's shall provide true floating point arithmetic calculations. To accommodate
accumulation of large totalized values, the SDC shall support calculation and
accumulation of values up to 10 to the thirty-eight power.

C. Application Program Protection:

1. All programming defining the functions to be performed by the SDC, including but not
limited to application programs and point database, shall be protected from loss due to
power failure for a minimum of 10 months. Provide EE Prom nonvolatile memory for
these functions.

2. Uninterruptible Power Source (U.P.S.): All ASDC@ panels shall be protected from power
surge and power outage. Provide 5 minute full load runtime, 2  year warranty and
$25,000 lifetime equipment protection. Provide protection for data and telecom lines.
U.P.S. shall be equal to APC, ASmart-UPS 700.@

D. Multi-tasking: SDC's shall provide the capability to simultaneously perform at least, but
not limited to, the following functions.

1. Downloading of application program changes to the SDC without affecting the
simultaneous operation of existing operating application programming.

2. Printing of scheduled or on-demand reports without preempting operator
functions.

2.06 CENTRALIZED HOST STATION (CHS):

A. The BMCS shall include a web based server P.C. (CHS). CHS' shall, in conjunction with
the network of SDC's, UDC's and VAVDC's provide the performance requirements within
this specification. One (1) CHS to be included under this project. Each CHS shall
include all hardware and software components to serve as a centralized facility operator
station providing color graphics, facility wide access and operator initiation of global
control strategies, and centralized documentation. Provide modem, web address,
telephone number, access code(s), control software, graphics, etc., as required.

B. Uninterruptible Power Source (U.P.S.): All C.H.S. shall be protected from power surge
and power outage. Provide 5 minute full load runtime, 2 year warranty and $25,000
lifetime equipment protection. Provide protection for data and telecom lines. U.P.S. shall
be equal to APC.

C. The CHS shall be capable of simultaneously interfacing with the following:
< 2 parallel printers
< High resolution VGA color graphics monitor
< 2 auto answer auto dial modems
< Color inkjet printer
< 2 serial printers
< Color pen plotter
< Integration of BMCS and /Fire Alarm System/other BAS systems/Access control
and security system.
< Alarm FAX dial out service interface

JOB NO. 25-32 15901 -7



< Mass storage tape system
< Digital scanners (black and white and color)

As a minimum, temperature control contractor shall provide the types and quantities of
CHS, SDC, UDC and VAVDC controllers specified.

2.07 COMPUTER:

A. The one (1) computer serving the CHS at the site shall be the fastest available Intel
Pentium based microcomputer (3 GHZ or faster) with a truly multi-tasking operating
system, performing multiple tasks simultaneously, CHS shall be provided with multi-
tasking operating system software Windows XP Pro.

B. The CHS computer shall include and utilize at least 1 GB of RAM.

C. The CHS computer shall include as a minimum, 1-40X CD Read/Write Rom drive, sound
card, and shall operate as a standard with 80 GB hard disk drive.

D. Each CHS computer shall include an optical mouse system in conjunction with each color
graphic terminal as the primary operator interface method. Each color graphic terminal
shall also have a 101 key enhanced keyboard. Either mouse or keyboard shall be able to
be utilized interchangeably for operator interface.

E. The CHS computer monitor shall be 17” flat panel.

F. The CHS computer shall simultaneously support all peripherals as specified. Peripherals
shall be defined to include, serial printers, plotters, and auto answer/auto dial modems,
streamer tape back-up systems, facsimile machine interface, color inkjet printers,
computer video image capture boards and color or black and white digital scanners.

G. The CHS system shall be listed by Underwriters Laboratories under the Data Terminal
Equipment.
H. Uninterruptible Power Source (U.P.S.): All computers shall be protected from power

surge and power outage. Provide 5 minute full load runtime, 2 year warranty and
$25,000 lifetime equipment protection. Provide protection for data and telecom lines.
U.P.S. shall be equal to APC, ASmart-UPS 700.@

2.08 CHS PERFORMANCE REQUIREMENTS:

A. Color graphic Operator Interface: Color graphics shall be submitted for approval by the
Engineer. Each color graphic terminal shall be driven by software allowing the operator
to access any system information via a "system penetration" method. System
penetration shall allow the operator to begin at an entire site plan color graphic display
and progressively select portions of the site plan to be chosen for closer inspection or
selection of a more detailed Color graphic display of a desired portion of the facility. The
operator shall be able in this manner to "penetrate" to any desired system information
without being required to enter any commands via the keyboard.

1. Provide overall graphic view of the entire facility’s floor plan. Color code each
space to indicate whether space setpoints (temperature and humidity) are
satisfied or not. Use the following color scheme:

Red: High limit
Green: Satisfied
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Blue: Low limit

B. Accessible System Information: Available for display or modulation in any specific Color
graphic display shall include, but not limited to:

< the real-time value display of any connected point in the network of SDC's.

< the alarm status condition of any desired system alarm point.

< any software parameter such as setpoints for control sequences, minimum position
adjustments, or throttling ranges.

< Provide air and water systems flow diagrams for all AC units, ERU, Terminal

Boxes, Exhaust Fans, Chiller, Towers, Boilers, Pumps and piping.

C. Centralized Scheduling and Modification: Each CHS Color graphic terminal shall support
operator access to the Global Scheduling Screens which allow the operator to review and
modify any or all BMCS schedules as desired. The Centralized Scheduling function shall
allow modification of equipment and lighting operating schedules, modification of facility
holiday schedules, and when desired allow assignment of temporary schedules for
designated portions of the facility or specific equipment. Scheduling functions shall be
either global or individual by equipment, as selected by the operator. Any scheduled
event shall bring on all necessary equipment for proper operation.

D. Global Electrical Demand Limiting Control: CHS shall allow operator to review and
modify the parameters affecting global demand controls strategies. Demand control shall
utilize sliding window control algorithm with provisions for multiple load shed tables facility
wide as appropriate to Owner's requirements. Time of Day demand limits shall be
assignable to appropriate billing period time slots.

E. Energy Management Reporting:

1. CHS shall provide daily, weekly, monthly, yearly formatted reports of facility
metered electrical consumption. Reports shall provide information as detailed as
hourly KWH consumption, daily peak hour of consumption, daily time of peak
demand, demand setpoint in use at time of peak, daily degree days, and outside
air temperature and relative humidity at time of peak. Reports shall be created to
provide individual reporting as desired by the Owner for multiple facility meters,
multiple sites, or aggregate facility metering combining multiple meters.

2. CHS shall retain daily summary energy data for up to five (5) years. Reports can
be designated as automatically printed, or called-up for report print out on
demand.

3. CHS shall support auto dial polling of remote sites for individual energy reporting

and histories of multiple sites. CHS provided shall have sufficient capacity to
accommodate auto polling and report accumulation of at least 100 sites.

F. Optimum Start Control: CHS shall provide operator access to Optimum Start parameters
for any designated items or equipment or commonly scheduled systems of equipment.
Optimum Start programs shall be self-learning and shall adapt the algorithm parameters
to the optimum values for each applied zone. Optimum start/stop shall, at a minimum,
provide separate control outputs for heating, cooling, fan and ventilation control sub-
systems to maximize energy efficiency.

G. Trend Reports:

1. CHS shall supports logging and historical accumulation of treated data from the
entire facility, or multiple sites as required. CHS shall include the capacity for
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acquiring trend data from at least 100 sites.

2. CHS supplied with dedicated logging printers shall provide the capacity to
document printed trend data accumulated from any or all of the SDC's in the
connected on-site network, or from any number of remote sites which connect to
the CHS dedicated logging printer via dial-up modem.

3. CHS shall provide capacity to store to disk a directory of at least 150 trend logs.
Such trend logs can be accessed from the directory by the operator at any time
for analysis of selected sets of the trended data, display onto the screen, or hard
copy documentation.

4. All points listed in BMCS points list shall be trended in a rolling (2) two week log,
accessible by the user upon command. Trends shall automatically graph
specified points for the (2) two week period. Provide (30) thirty minute samples
of each point.

H. Third Party Software Packaged: CHS shall provide the capacity to run specific third party
software packages for word processing, spreadsheet, or database management
programs. Use of third party software shall not suspend operation of background tasks of
multi-tasking operating system, such as alarm logging, and report generation.

l. Graphic Chart Plotting and Bar Graph Software: Provide software to be integrated with
CHS BMCS software which will enable the operator to command X-Y graphic plots of
specific BMCS energy history data, or accumulated real-time system information.
Software shall in addition provide bar charts of energy usage information, such as charts
of daily peak demand, etc. All graphic plots and bar charts shall be screen printable onto
CHS dot-matrix printer, or onto multi-pen plotter where available.

J. SDC Data Base Archiving: CHS shall provide capability to upload global control
functions being performed by the network of SDC's, and the individual database and
application programming resident in each SDC in the facility, or on remote sites.
Unloaded programs shall be retained on
CHS hard disk for system backup. Programs may be modified using CHS Editor
functions, and downloaded to individual SDC's as desired. Downloading of SDC
databases shall not interrupt alarm reporting functions, or other multi-tasked functions
which are ongoing.

1. All individual sites/school must be programmed such that each site and panel
can be individually archived and any uploading or downloading can be done per
site and panel such that one site or panel will not prohibit another from being
updated or archived.

K. BMCS Data Base Maintenance Reports: CHS shall provide a daily report of all
modifications made to any software function in the BMCS. Report shall include the face
that specific setpoints, schedules, sequence parameters, or limits were modified and the
time and location of the modification, and the identification of the operator making the
modification.

L. BMCS Overrides Report: CHS shall provide a daily report of all overrides issued, and all
overrides in force on the BMCS. Overrides report shall allow tracking of operator
functions and maintenance of desired operation conditions.

1. Provide a history of equipment/system schedules being changed by user. The
history shall include date and time that schedule was changed and who changed
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52.

53.

54.

55.

56.

57.

A. Warranties must be effective the Date of Substantial Completion. All warranties must
identify the product covered.

B. Operating and maintenance manuals. All training required for the MPE fields will be
completed prior to the final request being released.

C. As-built drawings.

D. Other requirements. G.C. is to make a list of all over-stocks that are required by specs and

have at final for B.O.E. signature and acceptance.

E. Final Payment. Punch list items must be completed to the Architect and DCM Inspector's
satisfaction, all close out documents must be received by the Architect, all change orders
must be fully executed and Certificate of Substantial Completion must be fully executed
before final payment is made. (GCS, 34A & B, MP 7 G4)

Advertisement of Completion. Start ad after substantial completion.

A. 1 week for projects valued less than $50,000.00.
B. 4 consecutive weeks for projects exceeding $50,000.00.
C. General Contractor is responsible for placement and payment of advertisement.

Time Extensions.
The GC can submit time extension request to the Architect on a weekly basis, with reasons for
extension. Delays caused by rain, must exceed the five year average. (GCS 23).

Quality Control.
Urinals 17" A.F.F. Flush valves at wide side. Rigid conduit under slab. Fire strobes 80" to bottom,
within 15' of exits.

Requests For Information (RFI’S)

A. All RFP’'s must be numbered and made in writing to the Architect's email
rfi@lathanassociates.com by the General Contractor. Please include your name,
company name, telephone number, and fax number so that we may respond appropriately.
Verbal RFI's will not be answered. All RFI’'s must be in writing.

B. The Architect will not accept RFI's directly from subcontractors or vendors.

C. The Team List provided within the Specification Manual is for informational purposes only
and should not be used to contact Engineers and/or Consultants directly with questions
regarding the project.

D. All questions that need to be directed to an Engineer / Consultant must be routed through
the Architect’s office. If applicable, the Architect will contact the appropriate Engineer /
Consultant for information.

E. Bids shall be based upon the official Contract Documents consisting of Plans,
Specifications and Addenda. Architect assumes no responsibility for information used by
Contractors outside the official Contract Documents.

F. A RFI Log shall be kept by the Contractor and reviewed at each OAC Meeting.
It will be the contractor's responsibility to inform Architect of any outstanding RFI's in a
timely manner.

Liquidated Damages

Liquidated damages will be strictly enforced for not reaching substantial completion by the
scheduled completion date. Liquidated damages will be deducted from the General Contractors
final payment.

Miscellaneous:
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	11-23-22_Bulletin23-03_Public_Higher_Ed_Storm_Shelters_per_Act_2012-554
	test.pdf
	Attachments A-D

	11-23-22 Bulletin #23-03 re Public Higher Education Storm Shelters required by Act 2012-554 unlocked JLD initialed.pdf
	test.pdf
	DCM’s October 21, 2020 bulletin concerning Act 2012-554 is superseded by this November 23, 2022 bulletin which includes updated code references, terms, and details.  Pursuant to Act 2012-554, any contract awarded on or after August 1, 2012, for a new ...
	Contracts awarded on or after August 1, 2012 must comply with Act 2012-554.  Plans for new buildings with classrooms or dorm rooms that have previously been submitted and approved by DCM are not exempt from compliance with this law.  For plans approve...
	4. Tornado Wind Speed Determination (ICC 500, Chapter 3).  A state map with counties is attached (Attachment A) that approximates the tornado shelter design wind speeds as illustrated in the ICC 500, Chapter 3.  The map is provided as a guide and the ...
	6. Labeling of Storm Shelter Openings (ICC 500, Chapter 1).  All storm shelter-rated assemblies, including but not limited to door opening assemblies, shall include the applicable rating label on each component.  The labels shall be factory applied an...
	8. Required Signage:



	DCM Code Supplement for Storm Shelters
	01010 - Alternatess
	A. This Section includes administrative and procedural requirements for alternates.
	A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the Bidding Requirements that may be added to or deducted from the Base Bid amount if Owner decides to accept a corresponding change either in the amou...
	1. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate the alternate into the Work. No other adjustments are made to the Contract Sum.

	1.3 Procedures
	A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Execute accepted alternates under the same conditions as other work of the Contract.
	1.4 Schedule:
	A Schedule of Alternates is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	01020 - Allowances
	01025 - Summary of Work - Master
	8. Safety for and protection for occupancy, operation of existing facilities and construction to remain.
	D. Special Inspections:


	01030 - Special Requirements - Updated Codes
	2. The requirements of the 2010 ADA Standards for Accessible Design supersede the accessibility requirements contained in the International Building Code and ANSI A117.1.
	1. State of Alabama Department of Finance - Division of Construction Management (DCM)
	2. Secure and pay for permits, impact fees, government fees and licenses. This will include, but not be limited to, all permits and/or fees required by ADEM, State of Alabama and the U.S. Army Corp of Engineers.


	Geotechnical Report
	01035 - Special Project Procedures
	01040 - Project Coordinator
	01045 - Cutting and Patching
	01200 - Temporary Facilties
	01220 - Unit Prices (2)
	1.0 GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	B. Proposal Form

	1.2 Summary
	A. This Section includes administrative and procedural requirements for unit prices.
	B. See Division 01 Section "Allowances" for procedures for using unit prices to adjust quantity allowances subject to Architect's approval.

	1.3 Definitions
	A. Unit price is an amount proposed by bidders, stated on the Bid Form, as a price per unit of measurement for materials or services added to or deducted from the Contract Sum by appropriate modification, if estimated quantities of Work required by th...
	B. Unit Prices are for the Owner's use in negotiating the addition or reduction of such materials should actual site conditions warrant a change.
	C. All work and materials indicated shall be provided by the contractor within the bid amount accordingly. Unit prices shall not be a consideration for providing work or materials indicated in the scope of work by the contract documents.

	1.4 Procedures
	A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable taxes, overhead, and profit.
	B. Measurement:  Refer to individual Specification Sections for work that requires establishment of unit prices.  Methods of measurement and payment for unit prices are as specified.
	C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use of established unit prices and to have this work measured, at Owner's expense, by an independent surveyor acceptable to Contractor.
	D. List of Unit Prices:  A list of unit prices is included below.  Specification Sections referenced in the schedule contain requirements for materials described under each unit price.


	2.0 PRODUCTS (Not Used)
	3.0 EXECUTION
	3.1 Unit Price Schedule, (to be quoted on the Proposal Form Attachment)


	01300 - Quality Control - testing
	01350 - Shop Drawing Submittals
	2. Include the following information:
	a. Manufacturer’s printed recommendations.
	b. Compliance with trade association standards.
	c. Compliance with recognized testing agency standards.
	d. Application of testing agency labels and seals.
	e. Notation of dimensions verified by field measurement.
	f. Notation of coordination requirements.
	3. Submittals:
	4. Distribution:
	F. Samples:
	1. Submit samples as required/requested and for color/texture finish selections.
	2. Include the following:
	a. Specification Section number and reference.
	b. Generic description of the Sample.
	c. Sample source.
	d. Product name or name of the Manufacturer.
	e. Compliance with recognized standards.

	3. Refer to other Sections for requirements for samples that illustrate workmanship, fabrication techniques, details of assembly, connections, operation and similar characteristics.
	a. Samples erected at site and not incorporated into the Work, or designated as the Owner’s property, are the Contractor’s property and shall be removed from the site.


	G. Architect’s Action:
	1. Except for submittals for the record or information, where action and return are required, the Architect will review each submittal, mark to indicate action taken, and return. Compliance with contract documents and specified characteristics is the ...
	2. Action Stamp


	01350 -ELECTRONIC SUBMITTAL REQUIREMENTS
	01360 - Product Substitution Procedures
	a. Reason for the proposed substitution;
	b. Change in Contract Sum and Contract Time, if any;
	c. Effect on work progress schedule and completion date;
	d. Changes in details and construction of related work required due  to substitution
	e. Drawings and samples
	f. Product identification and description
	g. Performance and test data
	h. Itemized comparison of the qualities of the proposed substitution to the product specified including durability, serviceability, design, appearance, function, finish, performance, size and space limitations, vibration, noise, and weight
	i. Availability of maintenance service, source and interchangeability of parts or components
	j. Additional information as requested.

	01360 - Substitution Form
	01400 - Materials and Equipment
	B. All products and materials used for this project shall be asbestos free.
	In the event that the Owner does not wish to keep the salvaged material, it shall be the responsibility of the Contractor to remove same promptly from the site.
	Salvageable material shall include those items indicated on the drawings as items to be reused or relocated. Remove all finish hardware from doors noted to be removed under demolition. Tag and label finish hardware as to door function (and label), an...
	Coordinate with Architect on questionable salvage items.

	01410 Special Inspections[72]
	01410S Schedule-of-Special-Inspections (Mod.)[38]
	01500 - Selective Demolition
	01510 - Interior Demolition
	01700 - Project Cleanup
	01800 - Change Order Procedures
	B. Should changes in the work constitute an increase or decrease in the Contract amount, the General Contractor shall submit a Change Order Request (COR) which shall include a number for identification, description and cost break down.
	C. Contractor shall attach all supporting documentation, including, but not limited to the following:
	E. All change(s) in the work shall require approval by the Owner, through the Architect, in advance of the commencement of any work associated with the change(s).
	F. Charges against Allowances shall not include General Contractor’s mark-up.


	01900 - Warranties and Forms
	A. Standard product warranties are preprinted written warranties published by individual manufacturers for particular products and are specifically endorsed by the manufacturer to the Owner.
	B. Special warranties are written warranties required by or incorporated in the Contract Documents, either to extend time limits provided by standard warranties or to provide greater rights for the Owner.
	1. Refer to the General Conditions for terms of the Contractor’s period for correction of the Work.
	2. Where the Contract Documents require a special warranty, or similar commitment, the Owner reserves the right to refuse to accept the Work, until the Contractor presents evidence that entities required to countersign such commitments are willing to ...
	1. When a designated portion of the Work is completed and occupied or used by the Owner, by separate agreement with the Contractor during the construction period, submit properly executed warranties to the Architect within 15 days of completion of tha...
	1. Refer to Divisions 2 through 16 Sections for specific content requirements and particular requirements for submitting special warranties.
	1. Provide heavy paper dividers with celluloid covered tabs for each separate warranty. Mark the tab to identify the product or installation. Provide a typed description of the product or installation, including the name of the product, and the name, ...
	2. Identify each binder on the front and spine with the typed or printed title “WARRANTIES,” Project title or name, and name of the Contractor.
	3. When warranted construction requires operation and maintenance manuals, provide additional copies of each required warranty, as necessary, for inclusion in each required manual.


	01910 - Contract Closeout
	1. Deliver tools, spare parts, extra stock, and similar items.
	2. Changeover locks and transmit keys to the Owner.
	3. Complete startup testing of systems and instruction of operation and maintenance personnel. Obtain signature(s) of all Owner’s personnel participating in operation and maintenance instructions.
	4. Remove temporary facilities, mockups, construction tools, and similar elements.
	5. Complete final cleanup requirements, including touchup painting.
	6. Touch up and repair and restore marred, exposed finishes.
	C. After Substantial Completion has been achieved, the General Contractor shall:
	1. Submit final payment request with releases and supporting documentation. Include insurance certificates where required.

	a. In the Application for Payment that coincides with, or first follows, the date Substantial Completion is claimed, show 100 percent completion for the Work claimed as substantially complete. Include supporting documentation for completion and an acc...
	b. Advise the Owner of pending insurance changeover requirements.
	c. Submit specific warranties, workmanship bonds, maintenance agreements, final certifications, and similar documents.
	d. Submit record drawings, maintenance manuals, final project photographs, damage or settlement surveys, property surveys, and similar final record information.
	e. Deliver tools, spare parts, extra stock, and similar items.
	f. Changeover locks and transmit keys to the Owner.
	g. Complete startup testing of systems and instruction of operation and maintenance personnel. Obtain signature(s) of all Owner’s personnel participating in operation and maintenance instructions.
	2. Submit a copy of the final inspection list stating that each item has been completed or otherwise resolved for acceptance.
	3. Submit final meter readings for utilities, a record of stored fuel, and similar data as of the date of Substantial Completion.
	4. Submit Consent of Surety to final payment.
	5. Submit Release of Liens.
	6. Submit a final settlement statement.
	7. Submit evidence of continuing insurance coverage complying with insurance requirements.

	D. Record Drawings: Maintain a set of prints of Contract Drawings. Mark the set to show the actual installation where the installation varies substantially from the Work as originally shown. Mark the drawing most capable of showing conditions fully an...
	1. Mark sets with red pencil.
	2. Mark completed record drawings: “As-Built” Set.
	3. Upon completion of the Work, submit record drawings to the Architect for the Owner’s records in the form of two (2) CD’s.

	E. Record Specifications: Maintain one copy of the Project Manual, including addenda. Mark to show variations in Work performed in comparison with the text of the Specifications and modifications. Give attention to substitutions and selection of optio...
	F. Maintenance Manuals: Organize operation and maintenance data into sets of manageable size.  Bind in individual, heavy-duty, 3-ring binders, with pocket folders for folded sheet information.  Mark identification on front and spine of each binder.  I...
	1. Emergency instructions.
	2. Spare parts list.
	3. Copies of warranties.
	4. Wiring diagrams.

	1. General Contractor’s Warranty
	2. Subcontractors’ Warranties
	3. Manufacturers’ Warranties
	4. Affidavit of Advertisement of Completion
	5. Consent of Surety to Final Payment
	6. Contractor’s Affidavit of Release of Liens
	7. Operating and Maintenance Manuals / Instructions to Owner
	8. “As-Built” Plans and Specification Manual
	9. Owner’s Set of Shop Drawing Submittals
	1. Maintenance manuals.
	2. Spare parts, tools, and materials.
	3. Lubricants and fuels.
	4. Identification systems.
	5. Control sequences.
	6. Hazards.
	7. Warranties and bonds.
	8. Maintenance agreements and similar.
	1. Startup and shutdown.
	2. Emergency operations and safety procedures.
	3. Noise and vibration adjustments.
	2. Clean transparent materials, including mirrors and glass. Remove glazing compounds. Replace chipped or broken glass.
	3. Clean exposed finishes to a dust-free condition, free of stains, films, and foreign substances. Leave concrete floors broom clean. Vacuum carpeted surfaces.
	4. Wipe surfaces of mechanical and electrical equipment. Remove excess lubrication.  Clean plumbing fixtures. Clean light fixtures and lamps.
	5. Clean the site of rubbish, litter, and foreign deposits. Rake grounds to a smooth, even textured surface.



	02125 - site protection
	02230 - clearing
	02300 - earthwork
	B. Geotechnical Report by Terracon Consultants, Inc. Project Number: E1255092 dated September 25, 2025. Copies can be obtained from Terracon at (205) 942-1289.
	B. However, all stabilization and undercut & replacement will be handled with a quantity allowance with unit price being provided on the bid proposal form to be included in the base bid.  The bid proposal form will have unit prices for the undercuttin...
	Unsuitable soils and replacing with compacted structural fill:    2,500 CY
	The unit price for “undercutting” shall include all cost associated with removing unsuitable soil from below the established subgrade elevation, off-site disposal and replacing with off-site material conforming to the project specifications and comp...
	C.  The measurement process for unsuitable soil amounts shall be the initial responsibility of the contractor.  The basis for measurement will be based on a before and after cross section survey of the area in question performed by a licensed surveyo...


	02410 - Lawns & Planting - without Planting
	02411 - Structure Demolition New Feb.23
	02510 - water
	02530 - sanitary
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. All sanitary sewerage shall be in strict accordance with the local sewer authority’s standards and specifications.

	1.2 SUMMARY
	A. This Section includes sanitary sewerage outside the building.
	B. Related Sections include the following”

	1.3 PERFORMANCE REQUIREMENTS
	A. Gravity-Flow, Nonpressure-Piping Pressure Ratings:  At least equal to system test pressure.

	1.4 SUBMITTALS
	A. Shop Drawings:  Include plans, elevations, details, and attachments for the following:
	1. Precast concrete manholes, including frames and covers.

	B. Field Test Reports:  Indicate and interpret results for compliance with performance requirements.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect pipe, pipe fittings, and seals from dirt and damage.
	B. Handle precast concrete manholes and other structures according to manufacturer's written rigging instructions.

	1.6 PROJECT CONDITIONS
	A. Site Information:  Perform site survey, research public utility records, and verify existing utility locations.
	B. Locate existing structures and piping to be closed and abandoned.
	C. Existing Utilities:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirements indicated:
	1. Notify Architect no fewer than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Architect's written permission.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe and fitting, materials.

	2.2 PIPES AND FITTINGS
	A. Ductile-Iron Sewer Pipe:  ASTM A 746, for push-on joints
	B. PVC Pressure Pipe:  AWWA C900, Class 150 for gasketed joints.

	2.3 MANHOLES
	A. Normal-Traffic Precast Concrete Manholes:  ASTM C 478, precast, reinforced concrete, of depth indicated, with provision for rubber gasketed joints.
	1. Diameter:  48 inches minimum, unless otherwise indicated.
	2. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, as required to prevent flotation.
	3. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness for walls and base riser section, and having separate base slab or base section with integral floor.
	4. Riser Sections:  4-inch minimum thickness, and lengths to provide depth indicated.
	5. Top Section:  Concentric-cone type, unless eccentric-cone or flat-slab-top type is indicated.  Top of cone of size that matches grade rings.
	6. Gaskets:  ASTM C 443, rubber.
	7. Grade Rings:  Include two or three reinforced-concrete rings, 6- to 9-inch total thickness, that match 24-inch diameter frame and cover.
	8. Steps:  ASTM C 478, individual steps or ladder.  Omit steps for manholes less than 60 inches deep.
	9. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to base section.

	B. Heavy-Traffic Precast Concrete Manholes:  ASTM C 913; designed according to ASTM C 890 for A-16, heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for rubber gasketed joints.
	1. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to structure, as required to prevent flotation.
	2. Gaskets:  Rubber.
	3. Grade Rings:  Include two or three reinforced-concrete rings, 6- to 9-inch total thickness, to match 24-inch diameter frame and cover.
	4. Steps:  Manufactured from deformed, 1/2-inch steel reinforcement rod complying with ASTM A 615 and encased in polypropylene complying with ASTM D 4101.  Include pattern designed to prevent lateral slippage off step.  Cast or anchor into sidewalls w...
	5. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to base section.

	C. Manhole Frames and Covers:  ASTM A 536, Grade 60-40-18, ductile-iron castings for heavy-duty service.  Include 24-inch ID by 7- to 9-inch riser with 4-inch minimum width flange, and 26-inch-diameter cover.  Include indented top design with letterin...
	D. Manhole Cover Inserts:  Manufactured, plastic form, of size to fit between manhole frame and cover and designed to prevent stormwater inflow.  Include handle for removal and gasket for gastight sealing.
	1. Type:  Solid.


	2.4 CONCRETE
	A. Structure Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in manholes.
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  2 percent through manhole.



	2.5 PROTECTIVE COATINGS
	A. Description:  One- or two-coat, coal-tar epoxy; 15-mil minimum thickness, unless otherwise indicated; factory or field applied to the following surfaces:
	1. Concrete Manholes:  On exterior and interior surfaces.
	2. Manhole Frames and Covers:  On entire surfaces.


	2.6 CLEANOUTS
	A. Gray-Iron Cleanouts:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plu...
	1. Light Duty:  In earth or grass foot-traffic areas.
	2. Medium Duty:  In paved foot-traffic areas.
	3. Heavy Duty:  In vehicle-traffic areas.
	4. Extra-Heavy Duty:  In roads.
	5. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and fittings.

	B. PVC Cleanouts:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork."

	3.2 IDENTIFICATION
	A. Materials and their installation are specified in Division 2 Section “Earthwork.”  Arrange for installing green warning tapes directly over piping and at outside edges of underground structures.

	3.3 PIPING APPLICATIONS
	A. General:  Include watertight joints.
	B. Refer to Part 2 of this Section for detailed specification for pope and fitting products listed below.  Use pipe, fittings, and joining methods according to applications indicated.
	C. Gravity-Flow Piping:  Use the following:
	1. Ductile-iron sewer pipe; standard- or compact-pattern, ductile-iron fittings; gaskets; and gasketed joints.


	3.4 SPECIAL PIPE COUPLING AND FITTING APPLICATIONS
	A. Special Pipe Couplings:  Use where required to join piping and no other appropriate method is specified.  Do not use instead of specified joining methods.
	1. Use the following pipe couplings for non-pressure applications:


	3.5 INSTALLATION, GENERAL
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground sanitary sewerage piping.  Location and arrangement of piping layout take design considerations into account.  Install piping as...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Use manholes for changes in direction, unless fittings are indicated.  Use fittings for branch connections, unless direct tap into existing sewer is indicated.
	D. Use proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	E. Install gravity-flow piping and connect to building’s sanitary drains, of sizes and in locations indicated.  Terminate piping as indicated.
	F. Extend sanitary sewerage piping and connect to building’s sanitary drains, of sizes and in locations indicated.  Terminate piping as indicated.
	G. Install ductile-iron, force-main piping according to AWWA C600.
	H. Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by tunneling, jacking, or combination of both.

	3.6 PIPE JOINT CONSTRUCTION AND INSTALLATION
	A. General:  Join and install pipe and fittings according to installations indicated
	B. Refer to Division 2 Section “Utility Materials” for basic piping joint construction and installation.
	C. Ductile-Iron Sewer Pipe with Ductile-Iron Fittings:  According to AWWA C600.

	3.7 MANHOLE INSTALLATION
	A. General:  Install manholes complete with appurtenances and accessories indicated.
	B. Form continuous concrete channels and benches between inlets and outlet.
	C. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 inches above finished surface elsewhere, unless otherwise indicated.
	D. Install precast concrete manhole sections with gaskets according to ASTM C 891.
	E. Construct cast-in-place manholes as indicated.

	3.8 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extension from sewer pipe to cleanout at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open in d...
	B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 inches deep.  Set with tops 1 inch Insert other above surrounding grade.
	C. Set cleanout frames and covers in concrete pavement with tops flush with pavement surface.

	3.9 TAP CONNECTIONS
	A. Make connections to existing piping and underground structures so finished Work strictly complies with local requirements.
	B. Protect existing piping and structures to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	3.10 CLOSING ABANDONED SANITARY SEWERAGE SYSTEMS
	A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed.  Use eith...
	1. Close open ends of piping with at least 8-inch- Insert other thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	B. Abandoned Manholes:  Excavate around manhole as required and use either procedure below:
	1. Remove manhole and close open ends of remaining piping.
	2. Remove top of manhole down to at least 36 inches below final grade.  Fill to within 12 inches of top with stone, rubble, gravel, or compacted dirt.  Fill to top with concrete.
	3. Backfill to grade according to Division 2 Section "Earthwork."


	3.11 FIELD QUALITY CONTROL
	A. Clear interior of piping and structures of dirt and superfluous material as work progresses.  Maintain swab or drag in piping and pull past each joint as it is completed.
	1. Place plug in end of incomplete piping at end of day and when work stops.
	2. Flush piping between manholes and other structures to remove collected debris, if required by authorities having jurisdiction.

	B. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches of backfills is in place, and again at completion of project.
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball of cylinder of size not less than 92.5 percent of piping diameter.
	c. Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.
	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat procedure until results are satisfactory.

	C. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test.
	5. If authorities having jurisdiction do not have published procedures, perform tests as follows:
	a. Sanitary Sewerage:  Perform hydrostatic test.
	1) Allowable leakage is maximum of 50 gal. per inch of nominal pipe size per mile of pipe, during 24-hour period.
	2) Close openings in system and fill with water.
	3) Purge air and refill with water.
	4) Disconnect water supply.
	1) Ductile-Iron Piping:  Test according to AWWA C600, Section “Hydraulic Testing.”


	6. Manholes:  Perform hydraulic test according to ASTM C 969.
	7. Leaks and loss in test pressure constitute defects that must be repaired.
	8. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.




	02630 - storm
	02741 - asphalt
	02751 - concrete
	02825 - Ornamental Metal Fences & Gates
	03300 Cast-In-Place Concrete[23]
	03410 Structural Precast Concrete - Plant Cast[14]
	04200 - Unit Masonry & Mortar - New revised 8.18
	1.1 Related Documents

	05120 Structural Steel[31]
	05220 Steel Joists[68]
	05310 Steel Deck[42]
	05500 - Miscellaneous Metals
	05520 - Roof_Edge_Protection
	05800 -Expasion Control Joints
	06100 - Rough Carpentry (no milwork)
	D. Wood Studs shall not exceed 16" o.c. Provide stud framing for walls to receive ceramic tile at 12" o.c.
	E. Plywood Roof Decking shall be installed with a 1/8" expansion gap between abutting sheets, all sides.
	F. All Roof Deck fasteners shall be 100% within roof framing. Nails missing or by-passing structural rafter members shall be subject to correction.

	06210 - Finish Carpentry  - milwork - 5-knuckle concealed  (10.2020)
	E. All open -to- view shelves are to receive heavy duty, double cleated adjustable standard hardware.

	07180 - Dampproofing
	07210 - Building Insulation
	F. Mesh, shall be provided for supporting overhead horizontal  insulation and attached to applicable framing members as required, not to exceed 16" o.c. Mesh material shall be provided to maximize width as project conditions permit.  Mesh fabric shall...
	G. Air/Vapor Barrier - Shall be allowed as a substitution and similar to FSK facing material. As such this material would be used in conjunction with unfaced insulation and shall be provided continuous and attached to applicable framing members. All s...
	END OF SECTION

	07540 TPO Spec 60 mil Updated 7-28 New Construction
	C. Manufacturer Certificates:  Signed by manufacturer certifying that roof panels comply with performance requirements specified in "Performance Requirements" Article.
	1. Submit evidence of meeting performance requirements.
	2. Submit signed approval of project drawings and specifications meeting manufacturer’s requirements for specified manufacturer’s warranties.
	3. Submit evidence of Installer/contractor meeting requirements for specified warranties.
	4. Contractor to register roofing project with the manufacturer prior to the pre-roofing conference and prior to submitting shop drawings. As part of the submittals package, copy of the acknowledgement of the manufacturer is  required.

	Note: Copy of Acknowledgement Letter from manufacturer that project has been registered shall be included with submittals and prior to pre-roofing conference.
	1.8 Pre-Roofing Conference
	D. The Representative for the Roofing Materials Manufacturer shall bring a copy of the warranty(ies) for the roofing material(s) for comparison to the warranty(ies) specified. This sample warranty is required to be job specific, covering all requireme...

	H. FMG Listing:  Provide roofing membrane, base flashings, and component materials that meet the requirements in FMG 4450 and FMG 4470 as part of a membrane roofing system and that are listed in FMG’s “Approval Guide” for Class 1 or noncombustible con...
	1. Hail Resistance: Severe Hail (SH)
	I. Membrane Roofing System must meet or exceed impact resistance requirements of IBC  2021 Section 1504.7 and Wind Speed Requirements as applicable to the Zone where the Building is located as required by the IBC 2021Edition.

	E. Roofing Installers Warranty:  Submit roofing Installer's warranty on Installers letterhead, signed by Installer, covering all work of this contract, including incidental items, for the following warranty period:
	Warranty Period:  Five (5) years from date of Substantial Completion.

	F. State of Alabama General Contractor’s Roof Guarantee:  Covering Work of this Section, including all components of the roofing system for the following warranty period:
	Warranty Period:  Five (5) years from date of Substantial Completion.
	G. All warranties shall be dated within 30 days of substantial completion.
	H. The Representative for the Roofing Materials Manufacturer shall bring a copy of the warranty(ies) for the roofing material(s) for comparison to the warranty(ies) specified. This sample warranty is required to be job specific, covering all requireme...
	A. Manufacturers:  Subject to compliance with requirements, provide products by the  manufacturers specified.
	1. Carlisle SynTec, Incorporated. (60 mil)
	2. Johns Manville (60 mil)
	4. GAF (60 Mill)


	B. Insulation shall be as indicated.  ASTM C1289 Type II, Class 1, Grade 2 (20 psi)
	C. Coverboard (5/8” SecuRock,5/8” Densdeck,)


	Certification of Roofing System- New
	07610-Standing Seam - updated 2.8.22
	1. Submit evidence of meeting performance requirements.
	2. Submit signed approval of project drawings and specifications meeting manufacturer’s requirements for specified manufacturer’s warranties.
	3. Submit evidence of Installer/contractor meeting requirements for specified warranties.
	A. Self-Adhering, Elastomeric Sheet:  30 to 40 mils thick minimum,  asphalt adhesive, with release-paper backing; cold applied.  Provide primer when recommended by underlayment manufacturer according to application. After installation of underlayment ...
	A. Gutters:  Fabricate from pre-finished 24 gauge metallic-coated steel to profile  indicated, complete with sealed / profiled end pieces, sealed outlet tubes, and other  accessories as required.  Fabricate in minimum 120-inch- long sections.
	1. Gutter Straps: fabricated from 16-gauge galvanized steel, 1 ¼” width,  spaced at 30” centers.
	2. Gutter Accessories: Fabricate expansion-joint covers, outlet tubes, ends  and other gutter accessories from same metal as gutters.
	3. Gutter Style:  As Indicated on Drawings
	4. Expansion Joints: 50 feet o.c. maximum

	B. Downspouts: Provide sealed outlet tube at connection to gutter. Fabricate  rectangular downspouts from pre-finished 24 gauge metallic-coated steel complete  with mitered elbows.  Furnish with anchored metal hangers, formed from  same  material as...
	1. Hangers: Hemmed edges 1 ¼ inch width.
	2. Provide one precast concrete splash block or downspout boot as indicated   with each downspout.
	2.5 Soffit System:

	A. General:  Provide materials and types of fasteners, solder, welding rods, protective  coatings, separators, sealants, and other miscellaneous items as required for  complete sheet metal flashing and trim installation.
	2. Miscellaneous fasteners: Wood screws, annular threaded nails, self- tapping screws, self-locking rivets and bolts, and other suitable fasteners  designed to withstand design loads.
	a. Exposed Fasteners:  Heads matching color of sheet metal by  means factory-applied coating.
	b. Fasteners for Flashing and Trim: Blind fasteners or self-drilling  screws with hex head washer gasket.
	c. Blind Fasteners:  Exposed rivets shall be self-plugging type  minimum 3/16” diameter 300 series alloy high-strength stainless- steel with stainless-steel stems.

	3. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene  compound sealing tape with release-paper backing.  Provide permanently  elastic, nonsag, nontoxic, nonstaining tape.
	4. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer  sealant; of type, grade, class, and use classifications required to seal joints  in sheet metal flashing and trim and remain watertight.
	5. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl  rubber sealant, polyisobutylene plasticized, heavy bodied for hooked-type  expansion joints with limited movement.
	7. Fabricate sheet metal flashing and trim in thickness or weight needed to  comply with performance requirements, but not less than that indicated for  each application.
	8. Fabricate sheet metal flashing and trim without excessive oil canning,  buckling, and tool marks with exposed edges folded back to form hems.
	9. Sheet Metal Accessory Seams:  Fabricate nonmoving seams for  accessories with soldered flat-lock seams.

	10. Sealed Joints: Form non-expansion but movable joints in metal to accommodate elastomeric sealant to comply with SMACNA recommendations.
	11. Expansion Provisions:  Where lapped or bayonet-type expansion  provisions in the Work cannot be used, form expansion joints of  intermeshing hooked flanges, not less than 1 inch deep, filled with  elastomeric sealant concealed within ...
	12. Conceal fasteners and expansion provisions where possible on exposed  sheet metal flashing and trim,
	13. Concealed cleats:  galvanized 20-gauge
	14. Equipment support flashing, expansion joint covers, counterflashing,  flashing receivers, eave and rake flashing:  pre-finished 24-gauge
	6.  Torch cutting or cutting with abrasive tools of sheet metal including roofing, flashing and trim is not permitted.
	7.  Bed flanges in coating of elastomeric sealant where required for waterproof performance.
	8.  Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal..
	9.  Install sheet metal flashing and trim in strait line and level indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and elastomeric sealant.
	10.  Use fasteners of sizes that will penetrate substrate not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws.
	11.  Underlayment:  Where installing metal flashing directly on substrates, install a slip sheet of elastomeric underlayment. After installation, underlayment shall not be exposed in excess of 60 days.

	6.  Reglet Flashing: Saw-cut reglets a minimum of one (1”) inch deep by one  quarter (¼”) inch wide into masonry substrate/wall and Insert metal  flashings into reglets, anchor with fasteners and wedges and seal joints  thoroughly.
	7.  Equipment Support Flashing:  Coordinate installation of equipment support  flashing with installation of roofing and equipment.  Weld or seal flashing  with elastomeric sealant to equipment support member.
	8.  Pipe or Post Counterflashing:  Install counterflashing umbrella with close- fitting collar with top edge flared for elastomeric sealant, extending a  minimum of 4 inches over base flashing.  Install stainless-steel draw band  and tighten
	9.  Provide breakaway type expansion joint system as indicated above 4 hour  walls of same material and finish as roof panels.
	1. General:  Provide gutters, down pipes and scuppers to shapes indicated  and/or required.  Systems shall include all items sized as necessary to  carry off water to splash blocks or into boots. Install sheet metal roof  drainage items to produce c...
	2. Gutters:  Join sections with riveted and soldered joints or with lapped joints  sealed with elastomeric sealant.  Provide for thermal expansion.  Attach  gutters at eave or fascia to firmly anchored straps maximum 30 inches on  center.  Provide e...
	a. Front top elevation of gutter shall be installed minimum 1” below    front top elevation of low point roof edge attached with loosely lock   straps to front gutter bend and anchor to roof edge.
	b. Install gutter with joints not exceeding 50 feet on center to allow for  linear expansion with expansion joint caps.

	3. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints.   Provide fastener straps designed to hold downspouts securely 1 inch away  from walls; locate fastener straps at top and bottom and between  approximately 48”  inches o.c..
	a. Provide elbows at base of downspout to direct water away from    building.
	b. Connect downspouts to underground drainage system where    indicated with transition fittings.

	4. Expansion-Joint Covers:  Install expansion-joint covers where indicated or  required to adhere with profiles indicated.  Lap joints a minimum of 4  inches (100 mm) in direction of water flow.
	C. Damaged or deteriorated sheet metal material beyond minor repair, shall  be subject to rejection and replacement as determined by the Architect.
	B. Clean exposed surfaces immediately upon installation, clean finished surfaces,  including removing unused fasteners, metal filings, pop rivet stems, pieces of  flashing and temporary protective film materials.  Maintain in a clean condition  duri...
	C.  To prevent rust staining and scratches on finished surfaces, immediately remove  fillings produced by drilling or cutting.
	D.  Promptly remove all scrap and construction debris from the site.

	Certification of Roofing System- New
	07621 - Sheet Metal Work Flashing and Trim 1 in. insulated sandwich panels
	07910 - Caulking and Sealants
	08110 - Hollow Metal Doors and Frames 7.17.23-Lathan Master
	A. Doors shall be stored in a dry, secure location to prevent exposure to weather and/or moisture.
	B. Frames shall be stored off the ground and protected from weather until in place.

	08215 - Flush Wood Doors updated nm
	PART 1 – GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 Section Includes
	A. Flush Wood doors
	B. Acoustical Rated Doors
	C. Positive Pressure Fire Rated Wood Doors
	D. Factory Glazing for Fire Rated Doors

	1.3 Related Sections
	A. Section 08110 – Hollow Metal Doors and Frames
	B. Section 08710 –  Finish Hardware
	C. Section 08810 –  Glass and Glazing

	1.4 Requirements Of Regulatory Agencies
	A. Wood Doors and installation shall comply with provisions and standards listed.  The latest published edition of each standard applies.
	B. ASTM - American Society for Testing and Materials
	1. ASTM E 90-09 - Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements. (All doors tested shall be fully operable.)
	2. ASTM E 413-10 - Classification for Rating Sound Insulation.
	3. ASTM F 476 Section 18 - Security Test of Swinging Door Assemblies - Door Impact Test

	C. ANSI - American National Standards Institute
	1. ANSI/DHI A156.115W - Specifications for Hardware Preparation in Wood Doors and Frames.
	2. ANSI/DHI A115.IG - Installation Guide for Doors and Hardware.
	3. ANSI A156.7 - Hinge Template Dimensions.
	4. ANSI/HPVA HP-1 Standards for Hardwood and Decorative Plywood
	5. ANSI A208.1-Particleboard
	6. ANSI A208.2-Medium Density Fiberboard (MDF)
	7. ANSI-ASA S12.60 - Standard Acoustical Performance Criteria, Design Requirements, and Guidelines for Schools
	8. ANSI/A117.1 – Accessible and Useable Buildings and Facilities

	D. ANSI/WDMA – Window and Door Manufacturers Association
	1. WDMA I.S. 1A-13, Industrial Standards for Architectural Flush Doors
	a. J-1 – Job Site Information “How to Store, Handle, Finish, Install, and Maintain Wood Doors”
	b. P-1 – Performance Standards for Architectural Wood Flush Doors
	c. T-1 – Test for Telegraphing
	d. T-2 – Test for Warp
	e. T-3 – Test for Squareness

	2. WDMA Test Methods - Provide documentation showing compliance to WDMA performance duty level.
	a. Adhesive Bonding Durability:  WDMA TM-6
	b. Cycle Slam:  WDMA TM-7
	c. Hinge Loading:  WDMA TM-8
	d. Screw Holding:  WDMA TM-10


	E. Building Code references
	1. IBC – 2021 International Building Code
	2. NFPA 80 - Standard for Fire Doors and Other Opening Protective’s.
	3. NFPA 101 – Life Safety Code
	4. NFPA 105 - Standard for the Installation of Smoke Door Assemblies and Other Opening Protective’s
	5. NFPA 252 – Standard Method of Fire Tests of Door Assemblies
	6. ANSI/UL 10C - Standard for Safety for Positive Pressure Fire Tests of Door Assemblies
	7. UL 1784 - Air Leakage Tests of Door Assemblies
	8. Underwriters Laboratories (UL) - ULI0C Positive Pressure Fire Test of Door Assemblies
	9. ITS/WH Certification - Certification Listings for Fire Doors
	10. Consumer Products Safety Commission (CPSC) 16 CFR 1201 – Standard for Architectural Glazing
	11. US Green Building Council (USGBC)


	1.5 Supplier Qualifications
	A. The Wood Door Supplier shall maintain at the location which will be managing the project, a credentialed Architectural Hardware Consultant (AHC) or Certified Door Consultant (CDC) as a full-time employee and member in good standing of DHI - Door Se...
	B. The Architectural Hardware Consultant (AHC) or Certified Door Consultant (CDC) shall supervise other individuals employed by the Wood Door Supplier who work on the project and be available throughout the project to meet with the Contractor, Archite...
	C. Supplier shall be experienced and have completed projects with material, design and scope similar to that specified for this project. If requested by the Owner or Architect, submit a list of projects completed in the last five (5) years with the pr...
	D. As a requirement, the Wood Door Supplier shall maintain an office and warehouse complete with a wood door inventory within a one hundred (100) mile radius of the jobsite. The Supplier shall further have a qualified field service staff available to ...
	E. After delivery of wood doors and prior to installation, the Hardware or Door Consultant shall meet with the Contractor to review templates, installation instructions, final hardware schedule, coordination with other trades and preview samples.
	F. Failure to meet the above requirements will disqualify the bidder.
	G. The Owner may visit the location of the Distributor's office and warehouse to observe if the intent of the requirements set forth in the specifications have been met.

	1.6 Submittals
	A. Submit complete copies of the wood door shop drawings covering complete details of items required for the project. Complete copies of technical data sheets and other pertinent data are required to indicate compliance with the specification.
	1. Shop Drawings:  Submit door and frame schedule using reference designations indicated on Drawings. Include opening size(s), handing of doors, details of each frame type, elevations of door design types, location, hardware group numbers, fire label ...

	B. As part of the Shop Drawing submittal, provide copy of WDMA J1, Job Site Information, "How to store, handle, finish, install and maintain wood doors."
	C. Data submitted shall be job specific and shall include product data and printed information in sufficient detail and scope to verify compliance with requirements of the contract documents.
	D. Provide door construction details/drawings of vertical edges, top rail and SWE details for all doors.
	E. Indicate location of cutouts for hardware and blocking to ensure doors are properly prepared and coordinated to receive hardware.
	F. Shop drawings, product data, and samples:  Contractor to stamp Shop Drawings verifying they have been coordinated and reviewed for completeness and compliance with the contract documents.
	G. Shop drawings submitted without the above documentation will be considered incomplete, will not be reviewed, and returned directly to the Contractor.
	H. Follow the same procedures for re-submittal as the initial submittal with the appropriate revised dates noted in the shop drawings.

	1.7 Quality Assurance
	A. Comply with the requirements of the referenced standards. Submit test reports upon request by the Owner or Architect.
	B. Underwriters’ Laboratories or Intertek Testing Services / Warnock Hersey, Positive Pressure - Category A labeled fire wood doors:
	1. Label fire doors listed in accordance with Underwriters Laboratories standard UL10C, Positive Pressure Fire Tests of Door Assemblies and Air Leakage Tests of Door Assemblies - UL 1784.
	2. Construct and install doors in accordance with the standards of NFPA 80.
	3. Manufacture fire rated doors under the UL or ITS/WH factory inspection program providing the degree of fire protection capability indicated by the door schedule drawings.
	4. Provide metal labels permanently fastened on each fire door at an authorized and licensed facility as evidence of compliance with procedures of the labeling agency.
	5. No field modifications shall be made to the fire door assembly that would void the label. Field modifications to a fire door shall be in accordance with NFPA80. Work shall be done by a licensed labeling service approved by the manufacturer.
	6. Labels are not to be removed, defaced or made illegible while the door is in service per NFPA 80. Fire labels are not to be painted or pre-finished.
	7. Fire doors with continuous hinges shall have the physical label located on the top rail of the door.
	8. Conform to applicable codes for fire ratings. It is the intent of this specification that wood doors comply or exceed the standards for labeled openings. In case of conflict between door types required for fire protection, furnish the type required...
	9. Validate the Smoke and Draft Control (“S”) Label for hardware sets that include Category H smoke and draft control seals.
	10. All Category G seals required will be concealed in the door or applied to the top rail. No Category G seals will be allowed on the door frame.

	C. Door Supplier shall provide one (1) extra door with 6” top rail and exit device blocking. The Contractor, Door Supplier and the Owner to observe and inspect destructive sampling for proper internal construction.

	1.8 Warranty
	A. Provide Manufacturer's standard warranty form, signed by manufacturer, in which manufacturer agrees to repair or replace doors that are defective in materials or workmanship for the life of the original installation of the door.

	1.9 Samples
	A. Sample Submittal
	1. Color samples for factory pre-finishing shall consist of four (4) sets of three (3) finish samples per set. Samples to be minimum 5" x 8" size on specified veneer species. The sample should reasonably represent the color range of the veneer species...

	B. Fire Rated Wood Doors
	1. Provide three (3) 10" x 10" cut away corner samples demonstrating door construction with provisions for vertical stiles and top rails as specified.

	C. Non-Fire Rated Wood Doors
	1. Provide three (3) construction samples demonstrating door construction with provisions for vertical stiles and top rails as specified herein.


	1.10 Delivery, Storage, And Handling
	A. Provide protective measures throughout the construction period to safeguard doors from damage or deterioration from the time of acceptance.
	B. Store and protect doors in accordance with manufacturer's recommendations and Section J-1 of WDMA I.S. 1A-13 - “How to Store, Handle, Finish, Install and Maintain Wood Doors”
	1. Store doors flat and off the floor on a level surface in a dry, well-ventilated building. Do not store on edge. Protect doors from dirt, water and abuse and allow for air circulation.
	2. Protect all doors from exposure to direct sunlight and artificial light after delivery.
	3. Do not subject interior doors to extremes of either heat or humidity. HVAC systems must be operational and balanced, providing a temperature range of 50 to 80 degrees Fahrenheit and 30% to 60% relative humidity.
	4. When handling doors, lift and carry when moving. Do not drag across other doors or surfaces. Handle with clean, dry hands or while wearing clean dry gloves.
	5. Manufacturer shall mark each door on the top rail and top hinge pocket with the door opening number. In addition, mark the top rail with manufacture’s name, factory order number, and other additional markings to properly identify the door.


	1.11 Coordination
	A. Coordinate work with other sections involving manufacture or fabrication of internal cutouts and internal blocking for door hardware, electrified and mortised items. Provide necessary blocking in mineral core doors to prevent door failure from surf...
	B. The Contractor shall field verify existing door opening conditions, where existing doors or frames are to remain or be replaced in part, for coordination with the specified hardware and notify the Architect of conflicts prior to proceeding. Failure...
	C. The supplier shall be responsible for proper coordination, templating, dimensions and all details required for doors, frames and hardware application.


	PART 2 -  PRODUCTS
	2.1 Manufacturers
	A. Acceptable manufacturers for wood doors specified are listed below. Only the products of the listed manufacturers will be accepted. No alternates will be accepted. The manufacturers listed are acceptable providing they adhere to the quality standar...
	1. Eggers Industries
	2. Marshfield-Algoma
	3. V.T. Industries

	B. The manufacturers listed herein are capable of providing products that meet or exceed the specified requirements. Products that do not comply with the specified requirements and construction will be rejected.
	C. If doors are rejected, replacement doors shall be furnished expeditiously, at no cost to the Owner.

	2.2 Doors
	A. Quality Assurance Requirements: Flush Wood Doors: Comply with the ANSI/WDMA I.S. 1A–13 Industry Standard for Architectural Wood Flush Doors.
	B. Non-Fire Rated Wood Doors - All solid core flush wood doors shall meet WDMA Door Grade and WDMA Performance Duty Level specified.
	1. Grade-Custom Grade Construction and Face Grade.
	2. WDMA Performance Duty Level-Extra Heavy Duty. All doors shall meet specified WDMA Performance Duty Level, including face screw holding requirement. Surface applied hardware shall be installed in accordance with Section 08710.
	3. Door Type - PC-5 - Bonded Wood Based Particle Core, Stiles and rails securely bonded to the core and entire unit abrasively planed prior to application of faces to assure uniform thickness of all components.

	C. Fire Rated Wood Doors: Where fire-resistance classifications are shown or scheduled, provide doors that comply with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positi...
	1. Label Certification:  Doors requiring fire-rating shall carry either UL or ITS (Warnock Hersey) label.
	2. Temperature-Rise Limit:  Where indicated and at vertical exit enclosures and exit passageways, provide doors that have a maximum transmitted temperature end point of not more than 250 degrees F (121 degrees C)] above ambient after 30 minutes of sta...
	3. Construction: Category A - intumescent included in door construction where required.
	4. Cores:  Provide wood fiber or mineral fire-resistant composite core required to provide fire-protection rating indicated.
	5. Blocking: Provide composite blocking approved in doors of fire-protection ratings as indicated.

	D. Electrical Requirements:
	1. General:  Make provisions for installation of electrical items specified in Section 08710.
	a. Provide all cutouts and blocking required for wood doors to accept electrical door hardware and security system components.


	E. Acoustical Doors:
	1. Acoustical Doors shall conform to the American National Standard Acoustical Performance Criteria, Design Requirements and Guidelines for Schools, ANSI/ASA S12.60.
	a. These spaces include, but are not limited to, classrooms, instructional pods or activity areas, group instruction rooms, conference rooms, libraries, offices, speech clinics, offices used for educational purposes and music rooms for instruction, pr...

	2. Doors into classrooms and other core learning spaces shall conform to the requirements of ANSI/ASA S12.60 with a minimum of a STC 30 operable rating.  Doors to music rooms and doors between two classrooms shall be a minimum STC 40 operable rating. ...
	3. Provide vision lite system consisting of acoustic glass, lite kit and glazing tape of the proper size and thickness to meet or exceed the STC acoustical rating of the door and frame assembly.  Provide Anemostat LoPro-STC vision lite system. The vis...
	4. Door manufacturer shall provide a Letter of Certification from an independent testing laboratory accredited as an acoustical laboratory verifying that conformance to the acoustical performance has been met.  Testing shall be performed at laboratori...
	5. Coordinate door preparation for adjustable mortise door bottom as specified under Section 08710 Mortise prep to end 1/4" before edge of door at lock edge, Solid Wood Edge (SWE) prep configuration from DHSI.  Bottom rail shall be hardwood or structu...
	6. Doors shall have a 3/8” undercut.
	7. Sound seals and gasketing are not to be painted.

	F. Veneer and Veneer Matching
	1. Veneer Species and Cut:  Architect to specify veneer and cut.
	a. Veneer Face Grade WDMA: Grade “A” as described in WDMA I.S. 1A and HPVA Door Veneer tables ANSI/HPVA-1.

	2. Matching Between Leaves: Book Match
	3. Veneer match: Assembly of Spliced Veneer: Running Match
	4. Pair match all pairs and set of pairs separated only by mullions.
	5. Set match all groups of pairs and/or individual doors indicated on the door schedule or plans.
	6. Veneer Cut: Plain Sliced.
	7. Veneer Species: Select White Birch.

	G. Non- Fire Rated Door
	1. Provide wood based particleboard core. Core to be securely bonded to the stiles and rails with Type I Adhesive.
	2. Crossbands
	a. Shall be a minimum thickness of 1/16".
	b. Extend the full width of the door and have no seams.
	c. Composite crossbands of either MDF or particleboard are only permitted provided they meet or exceed the following minimum requirements:
	1) Minimum properties for composite crossband must meet physical and mechanical properties of thin MDF - Grade 230 as described in ANSI 208.2
	2) Internal bond minimum strength of 150 psi.
	3) Linear expansion minimum of < 0.3 % measured between 50% and 80% relative humidity.


	3. Vertical Edges
	a. Vertical Edges to be same species as face veneer, constructed of two ply laminate hardwood outer layer (outer stile) and hardwood lumber or SCL inner layer (inner stile). Outer ply to be minimum thickness of 1/2” after trim, same species lumber as ...
	b. Provide detail/cross section drawing of door edge construction.

	4. Horizontal Edges
	a. Rails must be present on all doors.
	b. Rails are solid hardwood lumber, with grain running perpendicular to stiles. SCL is allowed for rails. Minimum rail after trim to be 7/8".  MDF is unacceptable.

	5. Side Panels
	a. Fabricate matching panels with same construction as the door. Side panels will be pair matched to the associated door and receive the same finish.


	H. Fire-Rated Doors: Provide Positive Pressure Label Doors.
	1. Positive Pressure labeled doors to be Category A
	a. Validate the Smoke and Draft Control (“S”) Label for hardware sets that include Category H smoke and draft control seals.

	2. Core material shall be dictated by manufacturer's fire door approvals.
	a. Provide 20 and 45-minute fire doors with wood based particleboard core construction where allowed by manufacturers procedure. Mineral core construction is acceptable when requirements exceed particleboard core label procedures.

	3. Stiles (Vertical Edges) - Provide manufacturer's standard solid or laminated edge construction approved for each fire protection level with improved screw holding capability of 550 lbs. in accordance with WDMA TM-10, Extra Heavy Duty.
	a. Outer stile to be minimum thickness of ¼” after trim, same species lumber as the face. Veneer or lumber less than ¼” is not acceptable. Veneer edge banding is not acceptable. Provide detail/cross section drawing of door edge construction.

	4. Rails (Horizontal Edges) - Rails are solid lumber or other material contained in manufacturer's fire door approvals.
	5. Blocking for fire doors must meet WDMA-EMD face screw pull values for surface hardware.
	a. All fire doors shall have a 6-inch minimum top rail after trim. 45-minute wood fire doors are not required to have a 6” combined blocking top rail provided assembly meets heavy duty level.

	6. Pairs:  Provide fire rated pairs with manufacturers approved stiles which match face veneer constructed as Category A. Veneered edges allowed where required to match face veneer. Exposed intumescent at door meeting edges or applied to frames is not...


	2.3 Door Fabrication
	A. Factory pre-fit and pre-machine doors to receive hardware as specified under Section 08710.
	1. All doors shall be machined in accordance with manufacturer’s procedures in order to maintain manufacturer’s warranty and to avoid any machining conflicts.
	2. Doors are to be beveled at both hinge and lock edges.
	3. Factory pre-drill all hinge screw pilot holes for full mortise hinges.
	4. Doors shall have a 3/8” undercut.
	5. Coordinate door undercuts per architect’s details and hardware specified under Section 08710.
	6. All fire doors shall be in accordance with NFPA 80 for clearances and undercutting requirements.

	B. Factory preparation for light openings:
	1. Factory preparation for new wood doors glazing materials in vision panels shall be installed in labeled glass light kits or in accordance with the fire door listing and shall be installed in accordance with inspection service procedure and under la...
	2. Glass in new wood doors must be installed by the door manufacturer or in a licensed door shop.
	3. Fire protection glazing and fire resistance glazing shall meet all applicable impact safety standards.
	4. Provide metal vision kits at all fire labeled doors. Vision kits shall be Anemostat LoPro, 20 gage, with tamperproof screws and beige baked enamel finish. Install tamperproof screw heads on secure side of door.  Vision kits shall have UL or W/H cla...
	5. Wood beads for light opening in non-fire rated wood doors:
	a. Provide manufacturer's standard solid wood straight beads flush design, matching veneer species of door faces. Include finish nails for removable stops in accordance with manufacturers recommendations.



	2.4 Factory Finishing
	A. All doors, including light beads and moldings, to be factory finished where indicated in schedules or on drawings as factory finished.
	B. Finish Requirements.
	C. Manufacturer's standard UV Cured Acrylated Polyester/Urethanes, equal to WDMA TR-8.
	1. Grade-Premium
	2. Coating-Clear
	3. Satin Gloss (Gloss range 30-40)
	D. Package factory finished doors with manufacturers standard packaging to protect doors from damage during shipment.


	PART 3 -  EXECUTION
	3.1 Installation
	A. Install all wood doors in accordance with door manufacturer’s instructions and all tolerances outlined in ANSI/WDMA I.S. 1A-13.
	B. Install label doors in accordance with NFPA-80. Labels are not to be removed, defaced or made illegible while the door is in service.
	C. Inspect doors prior to installation for any damage, manufacturing defects or pre-finish inconsistency.
	D. Remove and replace doors that are damaged, warped, twisted or unacceptable to the Architect or Owner.
	E. Should there be any door issues do not proceed with installation. Contact door supplier to correct unsatisfactory conditions and proceed with installation only after corrections have been made.

	3.2 Adjusting
	A. Final Adjustments: Adjust doors and hardware prior to final inspection and acceptance by the Architect and Owner. Replace defective items, including doors that are damaged or unacceptable to the Architect or Owner.
	B. Fire Door Assembly Inspection and Testing:  Upon completion of the installation, provide functional testing and inspection of each fire door assembly on the project to confirm proper operation and that it meets all criteria of a fire door assembly ...
	1. Schedule fire door assembly inspection within 90 days of Substantial Completion of the Project. Coordinate inspection with the Contractor and Owner.
	2. Contractor shall correct all deficiencies and schedule a re-inspection of fire door assemblies which were noted as deficient on the inspection report.  All deficiencies must be repaired without delay.
	3. Inspector shall re-inspect fire door assemblies after repairs are made.
	4. Additional re-inspections which are required due to incomplete repairs will be performed by the inspector at the expense of the Contractor.


	3.3 Protection
	A. Provide protective measures required throughout the construction period to ensure that doors will be without damage or deterioration at time of acceptance.
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	F. Refer to Division 1 Section “Special Conditions” for additional information and minimum experience requirements.
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	08420 - Thermal Aluminum Framed Entrances and Storefront - Kawneer 451T
	1.0 - GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and     Supplementary Conditions and Division 01 Specification Sections, apply to this    Section.

	1.2 Summary
	A. Section Includes: Kawneer Aluminum Entrances and Storefronts, glass and glazing, hardware and components.
	B. Related Sections:
	1. Section 07910 “Joint Sealants” for joint sealants installed as part of the aluminum storefront system.
	2. Section 08710 - Finish Hardware
	3. Section 08810 - Glass and Glazing


	1.3 Definitions
	A. Definitions: For fenestration industry standard terminology and definitions refer to   American Architectural Manufactures Association (AAMA) – AAMA Glossary    (AAMA AG).

	1.4 Performance Requirements
	A. General Performance:  Aluminum-framed entrance and storefront system shall    withstand the effects of the following performance requirements without     exceeding performance criteria or failure due to defective manufacture,     fabrication, insta...
	1. Design Wind Loads:  Determine design wind loads applicable to the Project from basic wind speed indicated in miles per hour, according to ASCE 7, Section 6.5, "Method 2-Analytical Procedure," based on mean roof heights above grade indicated on Draw...
	a. Basic Wind Speed (MPH):  (120)
	b. Importance Factor (I, II, III):  (1.15)
	c. Exposure Category B


	B. Entrance System Performance Requirements:
	1. Wind loads:  Provide entrance system; include anchorage, capable of withstanding wind load design pressures based on the 2021 International Building Code.
	2. Air Infiltration: The test specimen shall be tested in accordance with ASTM E 283. Air infiltration rate shall not exceed 0.06 cfm/ft2 (0.3 l/s   m2) at a static air pressure differential of 6.24 psf (300 Pa).
	3. Water Resistance: The test specimen shall be tested in accordance with ASTM E 331. There shall be no leakage at a minimum static air pressure differential of 8 psf (383 Pa) as defined in AAMA 501.
	4. Uniform Load: A static air design load of 20 psf (958 Pa) shall be applied in the positive and negative direction in accordance with ASTM E 330. There shall be no deflection in excess of L/175 of the span of any framing member. At a structural test...
	5. Thermal Transmittance (U-factor): When tested to AAMA Specification 1503, the thermal transmittance (U-factor) shall not be more than: .60 with SHGC not to exceed .25.
	6. Condensation Resistance (CRF): When tested to AAMA Specification 1503, the condensation resistance factor shall not be less than:
	a. Glass to Exterior – 70 frame and 69 glass (low-e)
	b. Glass to Center – 62 frame and 68 glass (low-e)
	c. Glass to Interior – 56 frame and 67 glass (low-e)
	7. Sound Transmission Class (STC) and Outdoor-Indoor Transmission Class (OITC): When tested to AAMA Specification 1801 and in accordance with ASTM E1425 and ASTM E90, the STC and OITC Rating shall not be less than:
	a. Glass to Exterior – 38 (STC) and 31 (OITC)
	b. Glass to Center – 37 (STC) and 30 (OITC)
	c. Glass to Interior – 38 (STC) and 30 (OITC)


	1.5 Submittals
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, hardware, finishes, and installation instructions for each type of aluminum frame storefront system indicated.
	B. Shop Drawings:  Include plans, elevations, sections, details, hardware, and attachments to other work, operational clearances and installation details.
	C. Samples for Initial Selection:  For units with factory-applied color finishes including samples of hardware and accessories involving color selection.
	D. Samples for Verification:  For aluminum framed entrance system and components required.
	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency for each type of aluminum-framed storefront.
	F. Fabrication Sample:  Of each vertical-to-horizontal intersection of aluminum-framed systems, made from 12” (300 mm) lengths of full-size components and showing details of the following:
	1. Joinery, including concealed welds.
	2. Anchorage.
	3. Expansion provisions.
	4. Glazing.
	5. Flashing and drainage.

	G. Other Action Submittals:
	1. Entrance Door Hardware Schedule:  See Section 08710. Coordinate final entrance door hardware schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of entrance door hardware.


	1.6 Quality Assurance
	A. Installer Qualifications:  An installer which has had successful experience with installation of the same or similar units required for the project and other projects of similar size and scope.
	B. Manufacturer Qualifications:  A manufacturer capable of providing aluminum framed storefront system that meet or exceed performance requirements indicated and of documenting this performance by inclusion of test reports, and calculations.
	C. Source Limitations:  Obtain aluminum framed storefront system through one source from a single manufacturer.
	D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of aluminum framed storefront system and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements." Do not modify size and dimen...
	1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for review.

	E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockup for type(s) of storefront elevation(s) indicated, in location(s) shown on Drawings.

	F. Structural-Sealant Glazing:  Comply with ASTM C 1401, "Guide for Structural Sealant Glazing" for design and installation of structural-sealant-glazed systems.
	G. Structural-Sealant Joints:  Design reviewed and approved by structural-sealant manufacturer.

	1.7 Project Conditions
	A. Field Measurements:  Verify actual dimensions of aluminum framed storefront openings by field measurements before fabrication and indicate field measurements on Shop Drawings.

	1.8 Warranty
	A. Manufactures Warranty:  Submit, for Owner’s acceptance, manufacturer’s standard warranty.
	1. Warranty Period: Two (2) years from Date of Substantial Completion of the project provided however that the Limited Warranty shall begin in no event later than six months from date of shipment by manufacturer.



	2.0 - PRODUCTS
	2.1 Manufacturers
	A. Basis-of-Design Product:
	1. Kawneer Company Inc.
	2. Trifab® 451T (thermal) Storefront System
	3. 2” x 4-1/2” (50.8 mm x 114.3 mm) System Dimensions
	4. Glass: Center, Exterior or Interior

	B. Subject to compliance with requirements, provide a comparable product by the following:
	1. Manufacturer:  YKK to meet or exceed the criteria specified.

	C. Substitutions:  Refer to Substitutions Section 01360 for procedures and submission requirements
	1. For pre-approval: Submit written requests ten (10) days prior to bid date.
	2. Certificates: Submit certificate(s) certifying substitute manufacturer (1) attesting to adherence to specification requirements for storefront system performance criteria, and (2) has been engaged in the design, manufacturer and fabrication of alum...

	D. Substitution Acceptance: Acceptance will be in written form as an addendum or post bid documented by a formal change order signed by the Owner and Contractor and approved by Architect. No exceptions. No other substitutions will be considered post bid.

	2.2 Materials
	A. Aluminum Extrusions:  Alloy and temper recommended by aluminum storefront manufacturer for strength, corrosion resistance, and application of required finish and not less than 0.090” wall thickness at any location for the main frame and complying w...
	B. Fasteners:  Aluminum, nonmagnetic stainless steel or other materials to be non-corrosive and compatible with aluminum window members, trim hardware, anchors, and other components.
	C. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions or other suitable zinc coating; provide sufficient strength to withstand design press...
	D. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions ...
	1. Weather Seals:  Provide weather stripping with integral barrier fin or fins of semi-rigid, polypropylene sheet or polypropylene-coated material.  Comply with AAMA 701/702.

	E. Sealant:  For sealants required within fabricated storefront system, provide permanently elastic, non-shrinking, and non-migrating type recommended by sealant manufacturer for joint size and movement.
	Tolerances: Reference to tolerances for wall thickness and other cross-sectional dimensions of storefront members are nominal and in compliance with AA Aluminum Standards and Data.

	2.3 Storefront Framing System
	A. Thermal Barrier (Trifab® VG 451T):
	1. Kawneer IsoLock® Thermal Break with a 1/4" (6.4 mm) separation consisting of a two-part chemically curing, high-density polyurethane, which is mechanically and adhesively joined to aluminum storefront sections.
	a. Thermal Break shall be designed in accordance with AAMA TIR-A8 and tested in accordance with AAMA 505.

	B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.
	C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials. Where exposes shall be stainless steel.
	D. Perimeter Anchors:  When steel anchors are used, provide insulation between steel material and aluminum material to prevent galvanic action
	E. Packing, Shipping, Handling and Unloading: Deliver materials in manufacturer's original, unopened, undamaged containers with identification labels intact.
	F. Storage and Protection: Store materials protected from exposure to harmful weather conditions. Handle storefront material and components to avoid damage. Protect storefront material against damage from elements, construction activities, and other h...

	2.4 Glazing Systems
	A. Glazing:  As specified in Division 08810 Section "Glass and Glazing."
	B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, extruded EPDM rubber.
	C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type.
	D. Bond-Breaker Tape:  Manufacturer's standard TFE-fluorocarbon or polyethylene material to which sealants will not develop adhesion.
	E. Glazing Sealants:  For structural-sealant-glazed systems, as recommended by manufacturer for joint type, and as follows:
	1. Structural Sealant:  ASTM C 1184, single-component neutral-curing silicone formulation that is compatible with system components with which it comes in contact, specifically formulated and tested for use as structural sealant and approved by a stru...
	a. Color:  To be selected by Architect.

	2. Weatherseal Sealant:  ASTM C 920 for Type S, Grade NS, Class 25, Uses NT, G, A, and O; single-component neutral-curing formulation that is compatible with structural sealant and other system components with which it comes in contact; recommended by...
	a. Color:  Matching structural sealant as selected by Architect.



	2.5 Entrance Door Systems
	A. Entrance Door Hardware:  As specified in Division 08710 Section "Finish      Hardware."

	2.6 Accessory Materials
	A. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified in Division 07 Section "Joint Sealants."
	B. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos; formulated for 30 mil (0.762 mm) thickness per coat.

	2.7 Fabrication
	A. Framing Members, General:  Fabricate components that, when assembled, have the following characteristics:
	1. Profiles that are sharp, straight, and free of defects or deformations.
	2. Accurately fit joints; make joints flush, hairline and weatherproof.
	3. Means to drain water passing joints, condensation within framing members, and moisture migrating within the system to exterior.
	4. Physical and thermal isolation of glazing from framing members.
	5. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.
	6. Provisions for field replacement of glazing.
	7. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.

	B. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops.
	C. Structural-Sealant-Glazed Framing Members:  Include accommodations for using temporary support device to retain glazing in place while structural sealant cures.
	D. Storefront Framing:  Fabricate components for assembly using manufactures standard installation instructions.
	E. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.

	2.8 Aluminum Finishes
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. Factory Finishing:
	1. Kawneer Permafluor™ (70% PVDF), AAMA 2605, Fluoropolymer Coating (Color to be selected by Architect.



	3.0 - EXECUTION
	3.1 Examination
	A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.  Verify rough opening dimensions, ...
	1. Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other construction debris.
	2. Wood Frame Walls:  Dry, clean, sound, well nailed, free of voids, and without offsets at joints.  Ensure that nail heads are driven flush with surfaces in opening and within 3 inches (76 mm) of opening.
	3. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; without sharp edges or offsets at joints.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 Installation
	A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing aluminum framed storefront system, accessories, and other components.
	B. Install aluminum framed storefront system level, plumb, square, true to line, without distortion or impeding thermal movement, anchored securely in place to structural support, and in proper relation to wall flashing and other adjacent construction.
	C. Set sill members in bed of sealant or with gaskets, as indicated, for weather tight construction.
	D. Install aluminum framed storefront system and components to drain condensation, water penetrating joints, and moisture migrating within sliding door to the exterior.
	E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials.

	3.3 Field Quality Control
	A. Manufacturer's Field Services: Upon Owner’s written request, provide periodic  site visit by manufacturer’s field service representative.

	3.4 Adjusting, Cleaning, And Protection
	A. Clean aluminum surfaces immediately after installing aluminum framed storefronts.  Avoid damaging protective coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances.
	B. Clean glass immediately after installation. Comply with glass manufacturer's written recommendations for final cleaning and maintenance.  Remove nonpermanent labels, and clean surfaces.
	C. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.
	END OF SECTION



	08513 - Kawneer Aluminum Windows
	ALUMINUM WINDOWS - SECTION 08513
	1.0 GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 Definitions
	A. Definitions: For fenestration industry standard terminology and definitions refer to American Architectural Manufactures Association (AAMA) – AAMA Glossary (AAMA AG).

	1.3 Performance Requirements
	A. General Performance:  Aluminum-framed window system shall withstand the effects of the following performance requirements without failure due to defective manufacture, fabrication, installation, or other defects in construction.
	B. Window System Performance Requirements:
	1. Provide aluminum windows of performance indicated that comply with AAMA/WDMA/CSA 101/I.S.2/A440 (NAFS)
	a. Performance Class and Grade:  AW-PG100-FW
	b. Wind load design pressures shall meet 2021 IBC.

	2. Air Infiltration: The test specimen shall be tested in accordance with ASTM E 283 at a minimum window size of 60" x 99" (1524 x 2515 mm). The air infiltration rate shall not exceed 0.10 cfm/ft2 at a static air pressure differential of 6.2 psf (300 ...
	3. Water Resistance: The test specimen shall be tested in accordance with ASTM E 547 and ASTM E 331 at a minimum window size of 60" x 99" (1524 x 2515 mm). There shall be no leakage as defined in the test method at a static air pressure differential o...
	4. Uniform Load Deflection: A minimum static air pressure difference of 100 psf (4788 Pa) shall be applied in the positive and negative direction in accordance with ASTM E 330. There shall be no deflection in excess of L/175 of the span of any framing...
	5. Uniform Load Structural Test: A minimum static air pressure difference of 150 psf (7182 Pa) shall be applied in the positive and negative direction in accordance with ASTM E 330. The unit shall be evaluated after each load.
	6. Component Testing: Window components shall be tested in accordance with procedures described in AAMA/WDMA/CSA 101/I.S.2/A440 (NAFS).
	7. Energy Efficiency:
	a. Thermal Transmittance Test (U-Factor): When tested in accordance with AAMA 1503, the conductive thermal transmittance (U-Factor) shall not be more than .50 BTU/hr/sf/ F and glass SHGC is .25 per AAMA 507 or NFRC100 when using project specified glass.

	8. Condensation Resistance Test (CRF): When tested in accordance with AAMA 1503 with clear glass, the condensation resistance factor (CRF) shall not be less than (CRFf 59) frame and (CRFg 57) glass.
	9. Forced Entry Resistance: All windows shall conform to ASTM F588, Grade 10.
	10. Sound Performance: When tested in accordance with ASTM E 90,  the STC shall not be less than (34 ) and OITC not less than (28) based on 1" (25.4 mm) IG with 1/2" (12.7 mm) air space.
	11. Thermal Barrier Tests: Testing shall be in general accordance with AAMA 505 Dry Shrinkage and Composite Thermal Cycling test procedure, AAMA TIR-A8, Structural Performance of Composite Thermal Barrier systems.

	C. Environmental Product Declarations (EPD): Shall have a Type III Product-Specific EPD created from a Product Category Rule.

	1.4 Submittals
	A. Product Data:  Include construction details, material descriptions, fabrication methods, dimensions of individual components and profiles, hardware, finishes, and operating instructions for each type of aluminum window indicated.
	B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other work, operational clearances and installation details.
	C. Samples for Initial Selection:  For units with factory-applied color finishes including samples of hardware and accessories involving color selection.
	D. Samples for Verification:  For aluminum windows and components required.
	E. Product Schedule:  For aluminum windows. Use same designations indicated on Drawings.
	F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency for each type, class, grade, and size of aluminum window. Test results based on use of downsized test units will not be accepted.

	1.5 Quality Assurance
	A. Installer Qualifications:  An installer which has had successful experiences with installation of the same or similar units required for this project and other projects of similar size and scope.
	B. Manufacturer Qualifications:  A manufacturer capable of fabricating aluminum windows that meet or exceed performance requirements indicated and of documenting this performance by inclusion of test reports, and calculations.
	C. Source Limitations:  Obtain aluminum windows through one source from a single manufacturer.
	D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of aluminum windows and are based on the specific system indicated. Refer to Division 01 Section “Product Requirements.” Do not modify size and dimensional requirements.
	1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval. If modifications are proposed, submit comprehensive explanatory data to Architect for review.

	E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockup for type(s) of window(s) indicated, in location(s) shown on Drawings.

	F. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section “Project Management and Coordination.”

	1.6 Project Conditions
	A. Field Measurements:  Verify aluminum window openings by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.7 Warranty
	A. Manufacturer’s Warranty:  Submit, for Owner’s acceptance, manufacturer’s standard warranty.
	1. Warranty Period: Two (2) years from Date of Substantial Completion of the project provided however that the Limited Warranty shall begin in no event later than six months from date of shipment by manufacturer.

	B. Insulating Glass: Warranted to be free from defects (excluding breakage) for a period of five (5) years.


	2.0 PRODUCTS
	2.1 Manufacturers
	A. Basis-of-Design Product:  Kawneer Company Inc.
	1. FIXED - Series 8225TLF Thermal Windows - 2-1/4" (57.2 mm) frame depth; AW-PG100-FW
	2. CASEMENT - Series AA®6400/6500/6600 Windows - Outswing 3-3/8" (85.7 mm) Outswing vent depth; AW-PG70-C

	B. Substitutions:  Refer to Substitutions Section for procedures and submission requirements.
	1. Pre-Contract (Bidding Period) Substitutions: Submit written requests ten (10) days prior to bid date.
	2. Post-Contract (Construction Period) Substitutions: Submit written request in order to avoid window installation and construction delays.
	3. Product Literature and Drawings: Submit product literature and drawings modified to suit specific project requirements and job conditions.
	4. Certificates: Submit certificate(s) certifying substitute manufacturer (1) attesting to adherence to specification requirements for window system performance criteria, and (2) has been engaged in the design, manufacturer and fabrication of aluminum...
	5. Test Reports: Submit test reports verifying compliance with each test requirement required by the project.
	6. Samples: Provide samples of typical product sections and finish samples in manufacturer's standard sizes.

	C. Substitution Acceptance: Acceptance will be in written form, either as an addendum or modification, and documented by a formal change order signed by the Owner and Contractor.

	2.2 Materials
	A. Aluminum Extrusions:  Alloy and temper recommended by aluminum window manufacturer for strength, corrosion resistance, and application of required finish and not less than 0.125" (2.3 mm) wall thickness at any location for the main frame and sash m...
	B. Thermal Barrier: The thermal barrier shall be Kawneer IsoLock™ with a nominal 3/8" (9.5 mm) separation consisting of a two-part, chemically curing high density polyurethane which is mechanically and adhesively bonded to the aluminum.
	C. Fasteners:  Aluminum, nonmagnetic stainless steel or other materials to be non-corrosive and compatible with aluminum window members, trim, hardware, anchors, and other components.
	D. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient strength to withstand design pressure indicated.
	E. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions;...
	F. Sealant:  For sealants required within fabricated windows, provide window manufacturer's standard, permanently elastic, non-shrinking, and non-migrating type recommended by sealant manufacturer for joint size and movement.

	2.3 Glazing
	A. Glass and Glazing Materials:  Refer to Division 08 Section “Glazing” for glass units and glazing requirements applicable to glazed aluminum window units.
	B. Glazing System:  Glazing method shall be a wet/dry type in accordance with manufacturer’s standards. Exterior glazing shall be silicone back bedding sealant. Interior glazing shall be snap-in type glazing beads with an interior gasket in accordance...

	2.4 Hardware
	A. General:  Provide manufacturer's standard hardware fabricated from aluminum, stainless steel, or other corrosion-resistant material compatible with aluminum; designed to smoothly operate, tightly close, and securely lock aluminum windows, and sized...
	B. Casement Window Typical Hardware:
	C. Typical Hardware:
	1. Locking
	a. Single Handle Multi-Point Locks (Standard)
	b. Cast White Bronze Cam Locks (Outswing Casement)

	2. Hinging
	a. Limit Stop
	b. Concealed Hinges (Outswing Casement)
	c. Friction Adjusters

	3. Other
	a. Roto Operator (Outswing Casement)



	2.5 Accessories
	A. Spacers, Setting Blocks, Gaskets, and Bond Breakers:  Manufacturer's standard permanent, non-migrating types in hardness recommended by manufacturer, compatible with sealants, and suitable for system performance requirements.
	B. Framing system gaskets, sealants, and joint fillers as recommended by manufacturer for joint type.
	C. Sealants and joint fillers for joints at perimeter of window system as specified in Division 7 Section “Joint Sealants”.
	D. Perimeter Anchors: When steel anchors are used, provide insulation between steel material and aluminum material to prevent galvanic action.
	E. Optional interior Trims: Extruded aluminum, 6063-T6 alloy and temper, extruded to profiles and details indicated.
	1. Interior Trims:  The interior face trim minimum wall thickness shall be 0.062" (1.57 mm). The face trim shall snap-fit onto concealed mounting clip. Exposed fasteners shall not be accepted. The mounting clip shall be extruded aluminum of 6063-T6 al...

	F. Coupling Mullions: Shall be extruded aluminum of 6063-T6 alloy and temper of profile and dimensions indicated on drawings. Mullions shall provide structural properties to resist wind pressure required by performance criteria and standards.
	G. Optional Insect Screens: Extruded aluminum frames, 6063-T6 alloy and temper, joined at corners: 18 x 16 mesh fiberglass screen cloth; frames finished to match aluminum windows; splines shall be extruded vinyl, removable to permit rescreening.

	2.6 Fabrication
	A. Framing Members, General:  Fabricate components that, when assembled, have the following characteristics:
	1. Profiles that are sharp, straight, and free of defects or deformations.
	2. Accurately fit joints; make joints flush, hairline and weatherproof.
	3. Means to drain water passing joints, condensation within framing members, and moisture migrating within the system to exterior.
	4. Physical and thermal isolation of glazing from framing members.
	5. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.
	6. Provisions for field replacement of glazing.
	7. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.

	B. Window Frame Joinery: Screw-spline, factory-sealed frame and corner joints.
	C. Fabricate aluminum windows in sizes indicated. Include a complete system for assembling components and anchoring windows.
	D. Fabricate aluminum windows that are re-glazable without dismantling framing.
	E. Mullions:  Provide mullions and cover plates as shown, matching window units, complete with anchors for support to structure and installation of window units. Allow for erection tolerances and provide for movement of window units due to thermal exp...
	F. Sub frames:  Provide sub frames with anchors for window units as shown, of profile and dimensions indicated but not less than 0.093" (2.4 mm) thick extruded aluminum. Miter or cope corners, and join with concealed mechanical joint fasteners. Finish...
	G. Factory-Glazed Fabrication:  Glaze aluminum windows in the factory where practical and possible for applications indicated. Comply with requirements in Division 08 Section “Glazing” and with AAMA/WDMA/CSA 101/I.S.2/A440 (NAFS).
	H. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section “Glazing” and glazing system indicated. Provide glazing stops to match frame.

	2.7 Aluminum Finishes
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. Factory Finishing:
	1. Kawneer Permafluor™ (70% PVDF), AAMA 2605, Fluoropolymer Coating (Color to be selected by Architect from full range of colors.)


	2.8 Examination
	A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work. Verify rough opening dimensions, l...
	1. Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other construction debris.
	2. Wood Frame Walls:  Dry, clean, sound, well nailed, free of voids, and without offsets at joints. Ensure that nail heads are driven flush with surfaces in opening and within 3 inches (76.2 mm) of opening.
	3. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; without sharp edges or offsets at joints.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.


	2.9 Installation
	A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing windows, hardware, accessories, and other components.
	B. Install aluminum framed window system level, plumb, square, true to line, without distortion or impeding thermal movement, anchored securely in place to structural support, and in proper relation to wall flashing and other adjacent construction.
	C. Set sill members in bed of sealant or with gaskets, as indicated, for weather tight construction.
	D. Install aluminum framed window system and components to drain condensation, water penetrating joints, and moisture migrating within system to the exterior.
	E. Separate aluminum from dissimilar materials to prevent corrosion or electrolytic action at points of contact.

	2.10 Field Quality Control
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	1. Testing and inspecting agency will interpret tests and state in each report whether tested work complies with or deviates from requirements.

	B. Testing Services:  Testing and inspecting of installed windows shall take place as follows:
	1. Testing Methodology:  Testing Standard shall be per AAMA 502 including reference to ASTM E 783 for Air Infiltration Test and ASTM E 1105 for Water Penetration Test.
	a. Air Infiltration Test:  Conduct test in accordance with ASTM E 783 at a minimum uniform static test pressure of 1.6 psf (75 Pa) for CW or 6.2 psf (300 Pa) for AW. The maximum allowable rates of air leakage for field testing shall not exceed 1.5 tim...
	b. Water Infiltration Test:  Water penetration resistance tests shall be conducted in accordance with ASTM E 1105 at a static test pressure equal to 2/3 the specified water test pressure.

	2. Testing Extent: Architect shall select window units to be tested as soon as a representative portion of the project has been installed, glazed, perimeter caulked and cured. Conduct tests for air infiltration and water penetration with manufacturer’...
	3. Test Reports:  Shall be prepared according to AAMA 502.


	2.11 Adjusting, Cleaning, And Protection
	A. Adjust operating sashes, screens, hardware, and accessories for a tight fit at contact points and weather stripping for smooth operation and weather tight closure. Lubricate hardware and moving parts.
	B. Clean aluminum surfaces immediately after installing windows. Avoid damaging protective coatings and finishes. Remove excess sealants, glazing materials, dirt, and other substances.
	C. Clean glass immediately after installing windows. Comply with manufacturer's written recommendations for final cleaning and maintenance. Remove nonpermanent labels, and clean surfaces.
	D. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.
	E. Protect window surfaces from contact with contaminating substances resulting from construction operations. In addition, monitor window surfaces adjacent to and below exterior concrete and masonry surfaces during construction for presence of dirt, s...



	08710 Door Hardware Spec.11 12 25
	08810 - Glass and Glazing 1.19
	09260 - Gypsum Drywall -Metal Studs 5.2.18
	09300  - Master Tile
	09510 - Acoustical Ceilings Armstrong Newest
	09653 -Resilient Rubber Base and Accessories
	09672  Resinous-Flooring-Resuflor-Deco-Flake-BC-SW
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes:
	1. High-performance resinous flooring systems.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Installer Certificates for Qualification: Signed by manufacturer stating that installers comply with specified requirements.
	C. Samples: Submit two 6” X 6” samples of each resinous flooring system applied to a rigid backing.  Provide sample which is a true representation of proposed field applied finish.  Provide sample color and texture for approval from Owner in writing o...
	D. Product Schedule: For resinous flooring.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for installation of flooring systems required for this Project.
	1. Engage an installer who is approved in writing by resinous flooring manufacturer as qualified to apply resinous flooring systems indicated.
	2. Installer Letter of Qualification: Installer to provide letter stating that they have been in business for at least 5 years and listing 5 projects in the last 2 years of similar scope. For each project provide: project name, location, date of insta...

	B. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins, hardening agents, grouting coats, and topcoats, from single source from single manufacturer.  Provide secondary materials, including patching and fill mater...
	C. Pre-installation Conference: Conduct conference at Project site before work and mockups begin.
	D. Mockups:  Apply mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution. Do not cover up mockup area.
	1. Apply full-thickness mockups on 16 square foot floor area selected by Architect.
	2. Finish surfaces for verification of products, color, texture, and sheen.
	3. Simulate finished lighting conditions for Architect's review of mockups.
	4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
	5. Mockup shall demonstrate desired slip resistance for review and approval by Owner’s representative in writing.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials in original packages and containers, with seals unbroken, bearing manufacturer's labels indicating brand name and directions for storage and mixing with other components.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions for substrate temperature, ambient temperature, moisture, ventilation, and other conditions affecting resinous flooring application.
	B. Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate permanent lighting conditions during resinous flooring application.
	C. Close spaces to traffic during resinous flooring application and for not less than 24 hours after application unless manufacturer recommends a longer period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by:
	1. The Sherwin Williams Company, Cleveland, OH. swflooring@sherwin.com

	B. Resuflor Deco Flake BC, 20-30 mils nominal thickness.
	1. Primer: Resuprime 3579 at 200-300 sq. ft. per gallon.
	2. Body Coat: Resuflor 3746 at 200-300 sq. ft. per gallon.
	3. Broadcast: Decorative Flakes 6750 or 6755 to excess at 100-200 lbs. per 1,000 sq. ft.
	4. Grout Coat: Resuflor 3746 at 160-250 sq. ft. per gallon.
	5. Seal Coat: Resutile 4686 at 250-400 sq. ft. per gallon.

	C. Substitutions: Allowed as per Specification Section 01360 and approved by the Architect.

	2.2 MATERIALS
	A. VOC Content of Resinous Flooring:  Provide resinous flooring systems, for use inside the weatherproofing system, that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24)].
	1. Resinous Flooring: 100 g/L.


	2.3 HIGH-PERFORMANCE RESINOUS FLOORING
	A. Resinous Flooring:  Abrasion-, impact- and chemical-resistant, high-performance, resin-based, monolithic floor surfacing designed to produce a seamless floor.
	B. System Characteristics:
	1. Color and Pattern: As indicated from manufacturers listed above.
	2. Slip Resistance:  Provide slip resistant finish.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Inspection: Prior to commencing Work, thoroughly examine all underlying and adjoining work, surfaces and conditions upon which Work is in any way dependent for perfect results. Report all conditions which affect Work. No "waiver of responsibility" ...
	B. Surface Preparation: Remove all surface contamination, loose or weakly adherent particles, laitance, grease, oil, curing compounds, paint, dust and debris by blast track method or approved mechanical means (acid etch not allowed).  If surface is qu...
	C. Verify that concrete substrates are dry and moisture-vapor emissions are within acceptable levels according to manufacturer's written instructions.
	1. Moisture Testing: Perform tests indicated below.
	a. Calcium Chloride Test: Perform anhydrous calcium chloride test per ASTM F 1869. Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lbs. of water/1000 sq. ft. in 24 hours. Perform tests so that each test a...
	b. In-Situ Probe Test: Perform relative-humidity test using in-situ probes per ASTM F 2170. Proceed with installation only after substrates have a maximum 75 percent relative-humidity-level measurement.



	3.2 ENVIRONMENTAL CONDITIONS
	A. All applicators and all other personnel in the area of the RF installation shall take all required and necessary safety precautions. All manufacturers’ installation instructions shall be implicitly instructions shall be implicitly followed.
	B. Repair damaged and deteriorated concrete according to resinous flooring manufacturer's written instructions.
	C. Alkalinity and Adhesion Testing:  Verify that concrete substrates have pH within acceptable range.  Perform tests recommended by manufacturer.  Proceed with application only after substrates pass testing.
	D. Resinous Materials: Mix components and prepare materials according to resinous flooring manufacturer's written instructions.
	E. Use patching and fill material to fill holes and depressions in substrates according to manufacturer's written instructions.
	F. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting through resinous flooring according to manufacturer's written instructions.

	3.3 APPLICATIONS
	A. Install resinous floor over properly prepared concrete surface in strict accordance with the manufacturer's directions.
	1. Install the primer and/or base coats over thoroughly cleaned and prepared concrete.
	2. Install topcoat over flooring after excess aggregate has been removed.
	3. Maintain a slab temperature of 60 F to 80 F for 24 hours minimum before applying floor topping, or as instructed by manufacturer.

	B. Apply components of resinous flooring system according to manufacturer's written instructions to produce a uniform, monolithic wearing surface of thickness indicated.
	1. Coordinate application of components to provide optimum adhesion of resinous flooring system to substrate, and optimum intercoat adhesion.
	2. Cure resinous flooring components according to manufacturer's written instructions.  Prevent contamination during application and curing processes.
	3. At substrate expansion and isolation joints, comply with resinous flooring manufacturer's written instructions.

	C. Sealant: Saw cut resinous floor topping at expansion joints in concrete slab.  Fill sawcuts with sealant prior to final seal coat application. Follow manufacturer’s written recommendations.
	D. Apply primer over prepared substrate at manufacturer's recommended spreading rate.
	E. Slip Resistant Finish: Provide grit for slip resistance.
	F. Apply topcoats in number indicated for flooring system and at spreading rates recommended in writing by manufacturer.

	3.4 COMPLETED WORK
	A. Cleaning: Upon completion of the Work, clean up and remove from the premises surplus materials, tools, appliances, empty cans, cartons and rubbish resulting from the Work. Clean off all spattering and drippings, and all resulting stains.
	B. Protection: Protect Work in accordance with manufacturer's directions from damage and wear during the remainder of the construction period.  Use protective methods and materials, including temporary covering, recommended in writing by resinous floo...
	C. Contractor shall insure that coating is protected from any traffic until it is fully cured to the satisfaction of the coating manufacturer.
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	10110 - Markerboards and Tackboards
	10212 - Soild Plastic Toilet Compartments - Shelby County - New 2014
	10426 - Interior Signage -Identifying Devices
	10428 - ROOF INFORMATION PLAQUE
	10505 - New Master Metal Sport Athletic and Staff Lockers - NEW MASTER - 03.2025
	SECTION 10505 - METAL SPORT, ATHLETIC LOCKERS
	AND STAFF/CORRIDOR LOCKERS
	B. Equipment:  Furnish each locker with the following items, unless otherwise     shown.


	10530 - Aluminum Canopy System - 15-45
	Primer:  S-W Pro Industrial Pro-Cryl Universal Primer, B66-310
	Finish:  Apply two coats
	S-W Pro Industrial HP Acrylic Coating, S/G, B66-650
	OR S-W Pro Industrial HP Acrylic Coating, Gloss, B66-600
	Finish:  Apply two coats
	S-W Pro Industrial HP Acrylic Coating, S/G, B66-650
	OR S-W Pro Industrial HP Acrylic Coating, Gloss, B66-600
	Primed metals shall be inspected, scuffs, and abrasions sanded free of rust
	Spot Primer Coat – S-W Pro Industrial Pro-Cryl Universal Primer,    B66-310
	Finish:  Apply two coats
	S-W Pro Industrial HP Acrylic Coating, S/G, B66-650
	OR S-W Pro Industrial HP Acrylic Coating, Gloss, B66-600

	10531 – ROD SUPPORTED EXTRUDED ALUMINUM CANOPY
	ROD SUPPORTED EXTRUDED ALUMINUM CANOPY – SECTION 10531
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