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exposed metal trim chromium plated.
C. Fixtures and brass shall be securely anchored.
bolts in all holes as recommended by the manufactu
D. Flush valve "YJ" supports shal/l be installed 1"
val ves
and around vacuum breaker on urinals.
E. Seal al | fixtures at wall and floor with white s
silicone sealant.
F. Mount all fixtures at standard mounting height wu
G. Furnish sinks and | avatories with correct number
Cock hole covers are not acceptabl e.
H. Al | items complete as catalogued as shown on dra
2.04 SUBSTI TUTE MANUFACTURERS:
A. Where Kohler is |listed above, Crane, El jer, Amer
B. Where J. R. Smith is |isted above, Josam, Zurn or
C. Where EIl kay water coolers are mentioned above, H
if water ways are constructed of totally | ead free
D. Where McGuire is |isted above for traps, outlets
Standard may be substituted.
E. Where Symmons is |isted above, Chicago Faucet or
F. Where Chicago Faucet is I|Iisted, T&S Brass may be
G. Where EIl kay sink (s) are |listed above, Just may
H. Where Church is |isted above, Bemis, Beneke or C
I . Where Lochinvar tank type water heaters are | ist
J. Where Stern Williams is |listed above, Fiat may b
K. Where Sloan is |isted, Toto and Zurn may be subs
L. Where Symmons is I|isted above for shower control
Zurn may be substituted.
M. Where Armstrong is |isted above, the equal of B
substituted.
N . Where Lawler is |isted above for thermostatic mi
3.00 EXECUTI ON:
3.01 | NSTALLATI ON:
A. Equi pment shall be installed in accordance with
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B. See details for mounting instruction and accessories.

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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BREECHING, VENTS AND STACKS - SECTION 15617

1.0 GENERAL:
1.0 SCOPE:
A. Provisions of this Section apply to all HVAC work.
2.0 PRODUCTS:
21 VENTS FOR GAS FIRED EQUIPMENT:
A. Round double wall gas vent UL listed for installation with 1" clearance from
combustible materials.
B. Inner wall shall be aluminum and outer wall galvanized steel.
C. Equipment vents with all necessary fitting and accessories including roof
flashing, counter flashing, wall sleeves, firestop spacers, tees, elbows, and
(Breidert) weather cap. Support vents in accordance with manufacturer's
instructions.
D. Provide tee for connection of vent from domestic water heater.
E. Vent shall be full size of appliance draft or of size required by code
whichever is larger.
2.2 CONCENTRIC THRU WALL FURNACE VENT AND COMBUSTION AIR:
A. To be furnished by Furnace Manufacturer, in accordance with A.G.A. and
shall be U.L. Listed.
B. Provide combination air intake/flue pipe and horizontal vent cap.
3.0 EXECUTION:
3.1 INSTALLATION:
A. Equipment shall be installed in accordance with manufacturer's
recommendations.
B. See Details for mounting instructions and accessories.

END OF SECTION
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SPLIT-SYSTEM AIR CONDITIONERS - SECTION 15731

PART 1 GENERAL
1.01 SUBMITTALS

A. Product Data: Provide rated capacities, weights, accessories, electrical nameplate data,
and wiring diagrams.

B. Design Data: Indicate refrigerant pipe sizing and lengths.
C. Manufacturer's Instructions: Indicate rigging, assembly, and installation instructions.

D. Operation and Maintenance Data: Include manufacturer's descriptive literature, operating
instructions, installation instructions, maintenance and repair data, and parts listing.

E. Warranty: Submit manufacturer’s warranty and ensure forms have been filled out in
Owner's name and registered with manufacturer.

F. Project Record Documents: Record actual locations of components and connections.

G. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. Extra Filters: One of each type and size.

1.02 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. Fabricate and label refrigeration system to comply with ASHRAE 15, “Safety Standard for
Refrigeration Systems.”
C. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.
D. Installer Qualifications: Company specializing in performing the work of this section with
minimum 3 years of experience and approved by manufacturer.
1.03 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast
anchor-bolt inserts into bases.

B. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations

with actual equipment provided.
1.04 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of split-system air-conditioning units that fail in materials or
workmanship within specified warranty period.
1.  Warranty Period:

a. For Compressor, Parts, & Labor: One year(s) from date of Substantial Completion

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Carrier Corporation
B. Trane Inc/ Mitsubishi
C. Bryant
D. Daikin Applied

2.02 SYSTEM DESIGN

A. Mini-Split System Heating and Cooling Units: Self-contained, packaged, matched factory-
engineered and assembled, pre-wired indoor and outdoor units; UL listed.
1. Heating and Cooling: Air-source electric heat pump with variable capacity
COMpressors.
2. Provide insulated refrigerant lines internal to units and between indoor and outdoor
units, factory cleaned, dried, pressurized and sealed.
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B.

3. System shall have a self-diagnostic function and shall have automatic restart capability
after a power failure has occurred.

Performance Requirements: See Drawings for additional requirements.
1.  Efficiency:
a. Comply with ASHRAE Std 90.1-2013.

2.03 INDOOR UNITS FOR DUCTED SYSTEMS

A

Indoor Units: Self-contained, packaged, factory assembled, pre-wired, and run tested unit

consisting of cabinet, supply fan, factory wiring, piping, electronic modulating linear

expansion device, controls, and accessories; wired for single power connection with control

transformer.

1. Cabinet:
a. Heavy gauge galvanized steel and internally insulated.

2. Supply Fan: Indoor fan statically and dynamically balanced to run on a single motor
with permanently lubricated bearings. Direct-drive type.

3. Air Filters: Removable, 1” thick, 30% efficient air filter unless otherwise indicated.

4. Evaporator Coils: Copper tube aluminum fin assembly, galvanized or polymer drain
pan sloped in all directions to drain, drain connection, refrigerant piping connections.
All coils shall be pressure tested at the factory. A drain pan level switch, designed to
connect to the control board, shall be provided, and installed in the condensate pan to
prevent condensate overflow.

2.04 INDOOR UNITS FOR DUCTLESS SYSTEMS

A

Indoor Units: Self-contained, packaged, factory assembled, pre-wired, and run tested unit
consisting of cabinet, supply fan, factory wiring, piping, electronic modulating linear
expansion device, controls, and accessories; wired for single power connection with control
transformer.
1. Cabinet:
a. Heavy gauge galvanized steel and internally insulated.
2. Supply Fan: Indoor fan statically and dynamically balanced to run on a single motor
with permanently lubricated bearings. Direct-drive type.
3. Air Filters: Removable, washable air filter.

Evaporator Coils Copper tube aluminum fin assembly, galvanized or polymer drain pan
sloped in all directions to drain, drain connection, refrigerant piping connections. All coils
shall be pressure tested at the factory. A drain pan level switch, designed to connect to the
control board, shall be provided, and installed in the condensate pan to prevent condensate
overflow.

2.05 OUTDOOR UNITS

A

Outdoor Units: The outdoor unit shall be specifically matched to the corresponding indoor
unit size. The outdoor unit shall be complete factory assembled and pre-wired with all
necessary electronic and refrigerant controls. The outdoor unit shall be controlled by a
microprocessor and dedicated Electronic Expansion Valves shall be provided for capacity
control during part load of the indoor unit. Easy access shall be afforded to all serviceable
parts by removable access panels.

1. Refrigerant: R-454B.

2. Cabinet: Galvanized steel with baked enamel finish. Completely weatherproof and
corrosion resistant. Steel mounting feet to allow bolting to a concrete pad or mounting
bracket. Assembly shall withstand lateral wind gust up to 155 MPH to meet applicable
codes.

Compressor: Hermetic, inverter driven, variable speed, high pressure control and internal
thermal overload protection. Compressor shall be mounted as to avoid the transmission of
vibration.

Air Cooled Condenser: Aluminum fin and copper tube coil with direct drive axial propeller

fan resiliently mounted, galvanized fan guard.

1. Condenser Fans: Direct-drive propeller type with fan guard to prevent contact. Airflow
shall be horizontal discharge.

2. Condenser Fan Motor: Permanently lubricated
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D. Mounting Pad: poured in place concrete pad, minimum 4 inches thick.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that substrates are ready for installation of units and openings are as indicated on
shop drawings.

B. Verify that proper power supply is available and in correct location.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions and requirements of local authorities
having jurisdiction.

Install units level and plumb.
Install in accordance with NFPA 90A and NFPA 90B.
Install refrigeration systems in accordance with ASHRAE Std 15.

moow

Install roof-mounted, compressor-condenser components on equipment supports. Anchor
units to supports with removable, cadmium-plated fasteners.

m

Install ground-mounted, compressor-condenser components on cast-in place concrete
equipment base(s).

G. Install tubing to allow access to unit.
3.03 FIELD QUALITY CONTROL

A. Tests and Inspections:
1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.
2. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.
3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

B. Remove and replace malfunctioning units and retest as specified above.
C. Prepare test and inspection reports.
END OF SECTION

Job No. 25-33 15731-3



1.0 - GENERAL

1.1 Scope

DEDICATED OUTSIDE AIR SYSTEMS - SECTION 15763

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

2.0 - PRODUCTS

21 ENERGY RECOVERY UNITS:

A. Unit shall be fully assembled at the factory and consist of an insulated metal
cabinet, condensate drain pan, total enthalpy energy core, compressed refrigerant
coils, hot gas reheat coil, electric post-heater, motorized dampers, motorized
recirculating damper, filter assembly for intake air and exhaust air, supply air
blower assembly, exhaust air blower and an electrical control center. All specified
components and internal accessories factory installed and tested and prepared for
single-point high voltage connection.

B. Cabinet:

1.

Job No. 25-33

Materials: Formed, insulated double wall construction, fabricated to permit
access to internal components for maintenance. Outside casing: 18
gauge, galvanized (G90) steel meeting ASTM A653 for components that
do not receive a painted finish. Pre-painted components as supplied by the
factory shall have polyester urethane paint on 18 gauge G60 galvanized
steel. Internal assemblies: prepainted 20 gauge galvannealed steelexcept
for motor supports which shall be 14 gauge galvanized (G90) steel.

Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion
requirements of UL 181.

A. Materials: Fiberglass insulation. If insulation other than fiberglass
is used, it must also meet the Fire Hazard Classification shown
below. Thickness: 1 inch. Fire Hazard Classification: Maximum
flame spread of 25 and smoke developed of 50, when tested in
accordance with ASTM C 411. Location and application: Full
coverage of entire cabinet exterior to include walls and roof of unit.
Insulation shall be of semi-rigid type and installed between inner
and outer shells of all cabinet exterior components.

B. Materials: Rigid urethane foam. Thickness: 1 inch. Meets
UL94HF-1 flame requirements. Location and application: Doors
and the floor of the unit.

Access panels / doors: Unit shall be equipped with insulated, hinged doors
or removable access panels to provide easy access to all major
components. Doors and access panels shall be fabricated of 18 gauge
galvanized G90 steel.

Condensate drain pan: Pan shall be formed of welded austenitic stainless
steel sheet material and provided with a welded drain connection at the
front for connection to a P trap. Drain pan shall be sloped in two directions
to provide positive draining.

P trap: An engineered P trap (condensate drain) assembly shall be

15763 - 1



Job No. 25-33

10.

11.

12.

13

provided for each unit, to include cleanout ports, cleanout tool, vacuum
break device and see-through reservoir to permit visual verification of
water or glycol solution levels.

The air-handling unit shall have a total enthalpy energy core sized per the
ventilation requirement of the unit. Mixed air units with economizing shall

be constructed with internal bypass dampers such that the pressure drop
across the core does not increase during economizing.

Supply Air and Exhaust Air blower assemblies: Blower assemblies consist
of an electric motor and a belt driven blower. Assembly shall be mounted
on heavy gauge galvanized rails and further mounted on 1.125 inch thick
neoprene vibration isolators. Blower motors shall be capable of continuous
speed modulation and controlled by a VFD.

Control panel / connections: Energy Recovery Unit shall have an electrical
control center where all high and low voltage connections are made.
Control center shall be constructed to permit single-point high voltage
power supply connections.

Shall be encased in a weather-tight metal housing with intake air vents.
Large, metal lift-off or hinged door shall provide easy access to the
enclosed vest plate, control circuitry, gas train, burner assembly and
exhaust blower.

Motorized dampers / Intake Air, Motorized dampers of low leakage type
shall be factory installed.

Motorized Recirculating Air Damper designed to permit 100% recirculation
of exhaust air shall be factory installed. Damper shall be controlled by 2-
position switch.

Evaporator Coil: Evaporator coil shall be AHRI Certified and shall be
(silver) soldered or brazed into the compressed refrigerant system. Coil
shall be constructed of copper tubing, permanently bonded to aluminum
fins and enclosed in a galvanized steel frame. If two compressors are used
as components of the unit, then the evaporator coil shall be of “interlaced”
configuration, permitting independent operation of either compressor
without conflict with the other compressor.

Reheat Coil with factory installed modulating hot gas reheat valve.

Blower Section:

1.

Blower section construction, Supply Air and Exhaust Air: Belt drive motor
and blower shall be assembled onto a 14 gauge galvanized steel platform
and must have neoprene vibration isolation devices. Blower assemblies
shall be statically and dynamically balanced and designed for continuous
operation at maximum rated fan speed and horsepower.

Centrifugal blower housing: Formed and reinforced steel panels to make
curved scroll housing with shaped cutoff.

Forward curved blower (fan) wheels: Galvanized or aluminum construction
with inlet flange and shallow blades curved forward in direction of airflow.
Mechanically attached to shaft with set screws.

Blower section motor source quality control: Blower performance shall be
15763 - 2
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D.

factory tested for flow rate, pressure, power, air density, rotation speed and
efficiency. Ratings are to be established in accordance with AMCA 210,
"Laboratory Methods of Testing Fans for Rating".

Motors:

1. General: Blower motors greater than 3/4 horsepower shall be "NEMA
Premium" unless otherwise indicated. Compliance with EPAct minimum
energy-efficiency standards for single speed ODP and TE enclosures is
not acceptable. Motors shall be heavy-duty, permanently lubricated type to
match the fan load and furnished at the specified voltage, phase and
enclosure. Drives shall be sized for a minimum of 150% of driven
horsepower and pulleys shall be fully machined cast-type, keyed and fully
secured to the fan wheel and motor shafts. Electric motors of ten
horsepower or less shall be supplied with an adjustable drive pulley.
Comply with requirements in Division 23 05 13, matched with fan load.

Filter Section:

1. Energy Recovery Unit shall have permanent metal filters located in the
outdoor air intake and shall be accessible from the exterior of the unit.
MERYV 8 pleated filters shall be provided in the intake air stream and
MERYV 8 filters in the exhaust air stream.

Installation:

1. Installation shall be accomplished in accordance with these written
specifications, project drawings, manufacturer's installation instructions as
documented in manufacturer's IOM, Best Practices and all applicable
building codes.

Field Quality Control:

1. Manufacturer's Field Service: Engage a factory authorized service
representative to inspect field assembled components and equipment
installation, to include electrical and piping connections. Report results to A
/ E in writing. Inspection must include a complete startup checklist to
include the following: Completed Start-Up Checklists as found in
manufacturer's IOM.

Start-up Service:

1. Engage a factory authorized service representative to perform startup
service. Clean entire unit, comb coil fins as necessary, install clean filters.
Verify water source for compliance with manufacturer's requirements for
flow and temperature. Measure and record electrical values for voltage and
amperage.

Training:

1. Engage a factory authorized service representative to train owner's
maintenance personnel to adjust, operate and maintain the entire energy
recovery unit.

Warranty:

1. 2 year whole unit warranty, 5 year non-prorated compressor warranty.
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K. Split System Energy Recovery Units shall be manufactured by Trane, Carrier,
Valent, Renew Aire, or approved equal.

3.0 - EXECUTION

3.1 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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ELECTRIC HEATERS - SECTION 15775

PART 1 GENERAL
1.01 SCOPE
A. Provisions of this section apply to all HVYAC work.
PART 2 PRODUCTS
2.01 ELECTRIC WALL HEATERS

A. UL listed recessed convection heaters with finned sheathed heating elements, resiliently mounted
direct driven propeller fan with motor heat shield, circuit breaker, concealed thermostat,
concealed "On Off" switch, high limit controls, and junction box for connecting power wiring.

B. Cabinets: 16 gauge steel, with pencil proof welded steel bar grilles (bars 1/16" X 3/8" minimum).
Equip cabinet with adjustable recessing frame. Finish: Baked enamel, over bonderizing.
Architect will select the color from manufacturer's standard selections.

C. Electric Wall Heaters: 2 KW and larger, Markel 3400 Series, less than 2 KW, Markel Series
3420, or approved equal.

PART 3 EXECUTION

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

END OF SECTION
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HVAC DUCTS AND CASINGS - SECTION 15810

PART 1 GENERAL
1.01 REFERENCE STANDARDS

A

B.
C.

D.

ASHRAE (FUND) - ASHRAE Handbook - Fundamentals Most Recent Edition Cited by
Referring Code or Reference Standard.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2018.

NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems
2018.

SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2005 (Revised
2009).

1.02 PERFORMANCE REQUIREMENTS

A

C.

Structural Performance: Duct hangers and supports shall withstand the effects of gravity
loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

Structural Performance: Casings shall be fabricated to withstand 133 percent of the

indicated static pressure without structural failure. Wall and roof deflection at the indicated

static pressure shall not exceed 1/8 inch per foot of width.

1.  Fabricate outdoor casings to withstand wind load of 15 Ibf/sq. ft. and snow load of 30
Ibf/sq. ft.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements
in ASHRAE 62.1.

1.03 SUBMITTALS

A

C.

Product Data: For each type of the following products:
1. Liners and adhesives
2. Sealants and gaskets

Shop Drawings: For ducts. Include plans, elevations, sections, components, and

attachments to other work.

1.  Fabrication, assembly, and installation, including plans, elevations, sections,
components, and attachments to other work.

2.  Factory- and shop-fabricated ducts and fittings.

3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.

4. Elevation of top of ducts.

5. Dimensions of main duct runs from building grid lines.

6. Fittings.

7. Reinforcement and spacing.

8. Seam and joint construction.

9. Penetrations through fire-rated and other partitions.

10. Equipment installation based on equipment being used on Project.

11. Locations for duct accessories, including dampers, turning vanes, and access doors
and panels.

12. Hangers and supports, including methods for duct and building attachment and

vibration isolation.
13. Provide shop drawings for all mechanical rooms.

Project Record Documents: Record actual locations of ducts and duct fittings. Record
changes in fitting location and type. Show additional fittings used.

1.04 QUALITY ASSURANCE

A

Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience, and
approved by manufacturer.

Installer Qualifications: Company specializing in performing the type of work specified in
this section, with minimum 3 years of documented experience.
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C.

D.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and System Start-up."

ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 -
"HVAC System Construction and Insulation."

1.05 FIELD CONDITIONS, DELIVERY, STORAGE, AND HANDLING

A

o

Do not install duct sealants when temperatures are less than those recommended by
sealant manufacturers.

Maintain temperatures within acceptable range during and after installation of duct sealants.
Seal all joints and seams of ductwork as it is installed.

During construction, cover open ended ductwork sections to prevent dust and water from
entering ductwork sections.

Do not store ductwork on site in direct contact with dirt, gravel, finished concrete floor, etc.

During construction, all return air, exhaust air, and outside air ductwork shall have
temporary filter media installed over all openings. The mechanical contractor shall be
responsible for providing temporary filter media and changing filter media on a bi-weekly
basis during construction. The general contractor shall maintain a log of all temporary
media and filter changes recording the following: Associated Unit Tag, Room Location,
Filter Size & Quantity or Temporary Media Quantity, Date & Time of replacement,
Mechanical Contractor signature, and General Contractor signature.

PART 2 PRODUCTS
2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

A

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select
types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class,
applicable sealing requirements, materials involved, duct-support intervals, and other
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

2.02 SINGLE-WALL ROUND DUCTS AND FITTINGS

A

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on
indicated static-pressure class unless otherwise indicated.

Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of
the round sides connecting the flat portions of the duct (minor dimension).

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
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support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -

Metal and Flexible."

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal
seams.

2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-
welded longitudinal seams.

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals,"
and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements,
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

2.03 DOUBLE-WALL ROUND DUCTS AND FITTINGS

A

B.

Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of
the round sides connecting the flat portions of the duct (minor dimension) of the inner duct.

Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on static-pressure class
unless otherwise indicated.

1.  Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct
Transverse Joints," for static-pressure class, applicable sealing requirements,
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible."

2. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct
Longitudinal Seams," for static-pressure class, applicable sealing requirements,
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible."

3. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and
Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Inner Duct: Minimum 0.028-inch perforated galvanized sheet steel having 3/32-inch-
diameter perforations, with overall open area of 23 percent.

Interstitial Insulation: Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or NFPA

90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Maximum Thermal Conductivity: 0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean
temperature.

2. Install spacers that position the inner duct at uniform distance from outer duct without
compressing insulation.

3. Coat insulation with antimicrobial coating.

4.  Cover insulation with polyester film complying with UL 181, Class 1.

Interstitial Insulation: Flexible elastomeric duct liner complying with ASTM C 534, Type Il for

sheet materials, and with NFPA 90A or NFPA 90B.

1. Maximum Thermal Conductivity: 0.25 Btu x in./h x sq. ft. x deg F at75 deg F mean
temperature.

2.04 SHEET METAL MATERIALS

A

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
construction methods unless otherwise indicated. Sheet metal materials shall be free of
pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653.
1.  Galvanized Coating Designation: G90.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.
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C.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-
inch minimum diameter for lengths longer than 36 inches.

2.05 SEALANT AND GASKETS

A

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants
and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL.

Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.
Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare),
stainless steel, or aluminum sheets.
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Solvent-Based Joint and Seam Sealant:

Application Method: Brush on.

Base: Synthetic rubber resin.

Solvent: Toluene and heptane.

Solids Content: Minimum 60 percent.

Shore A Hardness: Minimum 60.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive or negative.

Service: Indoor or outdoor.

0. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare),
stainless steel, or aluminum sheets.

Flanged Joint Sealant: Comply with ASTM C 920.

General: Single-component, acid-curing, silicone, elastomeric.
Type: S.

Grade: NS.

Class: 25.

Use: O.

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 ¢fm/100 sq. ft. at 1-inch wg and shall
be rated for10-inch wg static-pressure class, positive or negative.

2.  EPDM O-ring to seal in concave bead in coupling or fitting spigot.

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated
couplings and fitting spigots.

SO NooarWN =
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2.06 HANGERS AND SUPPORTS

A.
B.

C.

m

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized
rods with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.
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Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws;
compatible with duct materials.

Trapeze and Riser Supports:

1.  Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.

3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc
chromate.

2.07 DUCT ASSEMBLIES

A.
B.

Regulatory Requirements: Construct ductwork to NFPA 90A standards.

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 first class manner from structural members (not roof deck) with adequate bracing
and cross breaking to prevent breathing, rattling, and vibration.

Flexible ductwork is not allowed on return, exhaust, or outside air ductwork.

Duct dimensions shown are clear inside dimensions. Increase sheet metal size to
allow for liner thickness.

Duct Sealing: Seal all 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.

Low Pressure Supply Ductwork and Outside Air Ductwork:

1. 2inch w.g. pressure class.

2. Galvanized Steel.

3. Class "B" Seal.

4. Bolts, screws, and other fasteners shall not penetrate the ductwork.

Return and Relief Ductwork:

1. 2inch w.g. pressure class.
2. Galvanized Steel.

3. Class "B" Seal.

Exhaust Ductwork:

1. 2inch w.g. pressure class.
2. Galvanized Steel.

3. Class "B" Seal.

Transfer Air and Sound Boots: 1/2 inch w.g. pressure class, fiberglass ductboard.

Kitchen Hood Exhaust Ductwork:

1. 2inch w.g. pressure class.

2. Kitchen exhaust ducts shall be 18 gauge, type 316 stainless steel with all seams and
joints welded.

3. Make final duct connections to kitchen hoods under this Section. Hoods will be
installed under other Section.

4. Install access doors 20 feet on centers in sides of kitchen exhaust ducts.

5. Kitchen exhaust ductwork shall be sloped toward the hood. Slope ductwork minimum
of 1/4 inch per 12 inches (2% slope).

6. Ductwork shall be tested to determine that all welded joints are liquid tight.

7. Bolts, screws and other fasteners shall not penetrate the ductwork.

8. Install trapped drain at foot of exhaust riser and extend 1" copper drain line to nearest
floor drain or outdoors.
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2.08 DUCTWORK FABRICATION

A.
B.

Fabricate and support in accordance with SMACNA (DCS) and as indicated.

No variation of duct configuration or size permitted except by written permission. Size round
duct installed in place of rectangular ducts in accordance with ASHRAE (FUND) Handbook
- Fundamentals.

Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.

Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline. Where not possible and where rectangular elbows must be used, provide air foil
turning vanes of perforated metal with glass fiber insulation

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. Install turning vanes in other duct turns to provide a
dynamic loss coefficient ("C") not greater than 0.2. Duct turns less than 20 degrees may be
mitered. Do not use offsets that reduce the cross sectional area of the duct. Do not use
reducing elbows or tees.

Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining
is indicated.

Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

Fabricate continuously welded round and oval duct fittings in accordance with SMACNA
(DCS).

Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver
frame, provide blank-out panels sealing louver area around duct. Use same material as
duct, painted black on exterior side; seal to louver frame and duct.

2.09 MANUFACTURED DUCTWORK AND FITTINGS

A

Double Wall Insulated Round Ducts: Round spiral lockseam duct with galvanized steel
outer wall, perforated galvanized steel inner wall; fitting with solid inner wall.
1. Manufacture in accordance with SMACNA (DCS).
2. Insulation:
a. Thickness: 1 inch (25 mm).
b. Material: Air.

Round Ducts (concealed above ceilings): Round lockseam duct with galvanized steel outer
wall.
1. Manufacture in accordance with SMACNA (DCS).

Flexible Ducts: Two ply vinyl film supported by helically wound spring steel wire.
Insulation: Fiberglass insulation with polyethylene vapor barrier film. Minimum R=6.0
Pressure Rating: 10 inches WG positive and 1.0 inches WG negative.
Maximum Velocity: 4000 fpm.

Temperature Range: Minus 10 degrees F to 160 degrees F.

Flexible connectors shall not exceed 5 feet in length.

UL Listed as Class | Air Duct and Connector (UL 181)

Manufacturers:

a. Thermoflex

b. Technaflex

c. Flexmaster

d. Atco

Noo,rWON -~

2.10 FIBROUS GLASS DUCTS (FOR TRANSFER AIR DUCTWORK ONLY)

A

w

Fibrous Glass Ducts: 1 inch thick rigid glass fiber with aluminum foil, glass scrim and Kraft
or plastic jacket vapor barrier; maximum 0.23 K value at 75 degrees F.
1. UL labeled to UL 181.

Fabricate in accordance with SMACNA (FGD), except as indicated.

Machine fabricate fibrous glass ducts and fittings. Make only minor on site manual
adjustments.
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J.

Staple duct joints and tape with 3 inch wide 2 mil thick or 2 inch wide 3 mil thick aluminum
pressure sensitive tape, UL approved.

Staple duct joints and tape with 2-1/2 inch wide pressure sensitive tape, UL approved.
Staple duct joints and tape with 3 inch wide heat activated chemical bonding tape.

Do not use fibrous glass ducts within 12 inches of electric or fuel fired heaters.
Maximum stress exerted on structural steel members: 22000 psi.

Maximum temperature: 250 degrees Fahrenheit.

Conform to safety standards NFPA 90A and NFPA 90B.

PART 3 EXECUTION
3.01 DUCT INSTALLATION

A

Drawing plans, schematics, and diagrams indicate general location and arrangement of
duct system. Indicated duct locations, configurations, and arrangements were used to size
ducts and calculate friction loss for air-handling equipment sizing and for other design
considerations. Install duct systems as indicated unless deviations to layout are approved
on Shop Drawings and Coordination Drawings.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

Install ducts in maximum practical lengths.
Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms
and enclosures.

Where ducts pass through non-fire-rated interior partitions and exterior walls and are
exposed to view, cover the opening between the partition and duct or duct insulation with
sheet metal flanges of same metal thickness as the duct. Overlap openings on four sides by
at least 1-1/2 inches.

Where ducts pass through fire-rated interior partitions and exterior walls, install fire
dampers.

Protect duct interiors from moisture, construction debris and dust, and other foreign
materials.

Provide openings in ductwork where required to accommodate thermometers and
controllers. Provide pilot tube openings where required for testing of systems, complete
with metal can with spring device or screw to ensure against air leakage. Where openings
are provided in insulated ductwork, install insulation material inside a metal ring.

Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with
crimp in direction of air flow.

Use double nuts and lock washers on threaded rod supports.

Connect diffusers or light troffer boots to low pressure ducts directly or with 5 feet maximum
length of flexible duct held in place with strap or clamp.

Set plenum doors 6 to 12 inches above floor. Arrange door swings so that fan static
pressure holds door in closed position.

At exterior wall louvers, seal duct to louver frame and install blank-out panels.
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u.

Flexible duct is not allowed on return, exhaust, or outside air ductwork.
Bolts, screws, and other fasteners shall not penetrate the ductwork.

3.02 INSTALLATION OF EXPOSED DUCTWORK

3.03

A.
B.

C.

Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not
use two-part tape sealing system.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed
welds, and treat the welds to remove discoloration caused by welding.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of
fittings, hangers and supports, duct accessories, and air outlets.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

All ductwork exposed in finished spaces shall be provided with Paint grip finish. Paint color
to be selected by Architect.

HANGER AND SUPPORT INSTALLATION

A

B.

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 5, "Hangers and Supports."

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel

fasteners appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely
cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or
for slabs more than 4 inches thick.

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or
for slabs less than 4 inches thick.

5. Do not use powder-actuated concrete fasteners for seismic restraints.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports
within 24 inches of each elbow and within 48 inches of each branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum
intervals of 16 feet.

Install upper attachments to structures. Select and size upper attachments with pull-out,
tension, and shear capacities appropriate for supported loads and building materials where
used.

3.04 PAINTING

A

Paint interior of metal ducts that are visible through registers and grilles and that do not
have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel
primer.

END OF SECTION
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AIR DUCT ACCESSORIES - SECTION 15820

PART 1 GENERAL
1.01 SUBMITTALS

A. Product Data: Provide for shop fabricated assemblies including volume control
dampers. Include electrical characteristics and connection requirements.

B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and
attachments to other work.

1.  Detail duct accessories fabrication and installation in ducts and other construction.
Include dimensions, weights, loads, and required clearances; and method of field
assembly into duct systems and other construction. Include the following:

a. Special fittings.

b. Manual volume damper installations.

c. Control-damper installations.

d. Fire-damper, smoke-damper, combination fire- and smoke-damper, ceiling and
corridor damper installations, including sleeves; and duct-mounted access doors
and remote damper operators.

Duct security bars

Wiring Diagrams: For power, signal and control wiring.

g. Ceiling-mounted access panels/doors required for access to duct accessories are
shown and coordinated with each other, using input from Installers of the items
involved.

bl 0]

C. Manufacturer's Installation Instructions: Provide instructions for fire dampers.

o

Project Record Drawings: Record actual locations of access doors and test holes.

E. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  Extra Fusible Links: Furnish two or quantity equal to 10 percent of amount installed,
whichever is greater, of each type and size.

1.02 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

B. Products Requiring Electrical Connection: Listed and classified by Underwriters
Laboratories Inc. as suitable for the purpose specified and indicated.

1.03 FIELD CONDITIONS, DELIVERY, STORAGE, AND HANDLING

A. Protect dampers from damage to operating linkages and blades.
PART 2 PRODUCTS
2.01 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless
otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks,
stains, discolorations, and other imperfections.

2.02 MATERIALS
A. Galvanized Sheet Steel: Comply with ASTM A 653.
B. Stainless-Steel Sheets: Comply with ASTM A 480, Type 304

C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14;with mill finish for
concealed ducts and standard, 1-side bright finish for exposed ducts.

D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6.

E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
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F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-

inch minimum diameter for lengths longer than 36 inches.
2.03 AIR TURNING DEVICES/EXTRACTORS

A. Manufacturers:

Carlisle HVAC Products; Dynair Hollow Vane and Rail (Double Wall Vane).
Elgen Manufacturing, Inc.

Krueger-HVAC, Division of Air System Components.

Ruskin Company.

Titus HVAC.

B. Multi-blade device with blades aligned in short dimension; steel construction; with
individually adjustable blades, mounting straps.
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C. Multi-blade device with radius blades attached to pivoting frame and bracket, steel
construction, with push-pull operator strap.

2.04 BACKDRAFT & PRESSURE RELIEF DAMPERS - METAL

A. Manufacturers:
1.  Louvers & Dampers, Inc.
2. Nailor Industries, Inc.
3. Ruskin Company.

B. Gravity Backdraft Dampers, Size 18 by 18 inches or Smaller, Furnished with Air Moving

Equipment: Air moving equipment manufacturer's standard construction.

C. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers: Galvanized steel, with
center pivoted blades of maximum 6 inch width, with neoprene or flexible vinyl sealed
edges, linked together in rattle-free manner with 90 degree stop, steel ball bearings, and
plated steel pivot pin; adjustment device to permit setting for varying differential static

pressure.
2.05 DUCT ACCESS DOORS

A. Manufacturers:

Acudor Products Inc.
Ductmate Industries, Inc.
MKT Metal Manufacturing.
Nailor Industries, Inc.
Ruskin Company.
SEMCO LLC.

B. Fabricate in accordance with SMACNA (DCS) and as indicated.

oarwN =

C. Fabrication: Rigid and close-fitting of galvanized steel with sealing gaskets and quick
fastening locking devices. For insulated ducts, install minimum 1-inch-thick insulation with

sheet metal cover.
1. Less Than 12 inches Square: Secure with sash locks.
2.  Upto 18 inches Square: Provide two hinges and two sash locks.

3. Upto 24 by 48 inches: Three hinges and two compression latches with outside and

inside handles.
4. Larger Sizes: Provide an additional hinge.
5. High Temperature Duct Access Doors:

a. Comply with NFPA 96.

b. Comply with UL 1978.

D. Access doors with sheet metal screw fasteners are not acceptable.
2.06 DUCT TEST HOLES

A. Temporary Test Holes: Cut or drill in ducts as required. Cap with neat patches, neoprene

plugs, threaded plugs, or threaded or twist-on metal caps.

B. Permanent Test Holes: Factory fabricated, airtight flanged fittings with screw cap.
extended neck fittings to clear insulation.
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2.07 FIRE DAMPERS

A

G.

Manufacturers:

1. AireTechnologies, Inc.
2. Nailor Industries, Inc.
3. Ruskin Company.

4. Greenheck

Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

Ceiling Radiation Dampers: Galvanized steel, 22 gage, 0.0299-inch frame and 16 gage,
0.0598-inch flap, two layers 0.125-inch ceramic fiber on top side and one layer on bottom
side for round flaps, with locking clip.

1. Boot Fitting: Factory-provided el type (90 degree). Include field-provided collar.

2. Box Fitting: Factory-provided 26 gage, 0.0179 inch with field-provided collar.

3. Rated for three-hour service in compliance with UL 555C.

Horizontal Dampers: Galvanized steel, 22 gage, 0.0299-inch frame, stainless steel closure
spring, and lightweight, heat retardant non-asbestos fabric blanket.

Curtain Type Dampers: Galvanized steel with interlocking blades. Provide stainless steel
closure springs and latches for horizontal installations. Configure with blades out of air
stream except for 1.0 inch pressure class ducts up to 12 inches in height.

Multiple Blade Dampers: 16 gage, 0.0598-inch galvanized steel frame and blades, oil-
impregnated bronze or stainless-steel sleeve bearings and plated steel axles, 1/8 by 1/2
inch plated steel concealed linkage, stainless steel closure spring, blade stops, and lock.

Fusible Links: UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.08 FLEXIBLE DUCT CONNECTIONS

A

D.

E.

Manufacturers:
1.  Carlisle HVAC Products; Dynair Connector Plus G90 Steel Offset Seam Neoprene
Fabric.

2. Ductmate Industries, Inc.
3. Elgen Manufacturing, Inc.

Fabricate in accordance with SMACNA (DCS) and as indicated.

Flexible Duct Connections: Fabric crimped into metal edging strip.

1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA
90A, minimum density 30 oz per sq yd.
a. Net Fabric Width: Approximately 2 inches wide.

2.  Metal: 3inches wide, 24 gage, 0.0239 inch thick galvanized steel.

Leaded Vinyl Sheet: Minimum 0.55 inch thick, 0.87 Ibs per sq ft, 10 dB attenuation in 10 to
10,000 Hz range.

Maximum Installed Length: 14 inch.

2.09 VOLUME CONTROL DAMPERS

A.

Manufacturers:

1.  Greenheck.

2. Nailor Industries.
3.  Ruskin Company.

Fabricate in accordance with SMACNA (DCS) and as indicated. Standard leakage rating,
with linkage outside of airstream. Suitable for horizontal or vertical applications.

Splitter Dampers:

1. Material: Same gage as duct to 24 inches size in either direction, and two gages
heavier for sizes over 24 inches.

2. Blade: Fabricate of single thickness sheet metal to streamline shape, secured with
continuous hinge or rod.

3.  Operator: Minimum 1/4 inch diameter rod in self aligning, universal joint action,
flanged bushing with set screw.
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Single Blade Dampers:
1.  Fabricate for duct sizes up to 6 by 30 inch.
2. Blade: 24 gage, 0.0239 inch, minimum.

Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes 8 by
72 inch. Assemble center and edge crimped blades in prime coated or galvanized channel
frame with suitable hardware.

1. Blade: 18 gage, 0.0478 inch, minimum.

End Bearings: Except in round ducts 12 inches and smaller, provide end bearings. On
multiple blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered
bronze bearings.

Quadrants:

1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.

2. Oninsulated ducts mount quadrant regulators on stand-off mounting brackets, bases,
or adapters.

3.  Where rod lengths exceed 30 inches provide regulator at both ends.

Constant Airflow Regulators:
1.  General Requirements:
a. Provide bi-directional, air balancing regulator for pressure independent air volume
control.
. Complies with UL 2043 for heat and smoke release.
. Complies with AMCA 500-D for the allowable leakage rates.
. Airflow regulator to be field adjustable.
Construction:
Nominal Diameter: 4 inch.
Frame: Thermoplastic resin in compliance with UL 94.
Blade: Thermoplastic resin in compliance with UL 94.
Bearings: Hydraulic blade dampener.
Outer Seal: Removable rubber gasket-type around circumference of damper.
. Spring: Stainless steel leaf-type.
Temperature Range: 25 degrees F to 150 degrees F.
. Operating Range: 0.2 inch W.C. to 2.0 inch W.C..
3. Optional Accessories:
a. Provide airflow regulators with rectangular to round transitions.

b
c
d
a
b.
c.
d
e
f
g
h

2.10 MISCELLANEOUS PRODUCTS

A

Internal Strut End Plugs: Combination end-mounting and sealing plugs for metal conduit
used as internal reinforcement struts for metal ducts; plug crimped inside conduit with
outside gasketed washer seal.

Duct Opening Closure Film: Mold-resistant, self-adhesive film to keep debris out of ducts
during construction.

1. Thickness: 2 mils.

2. High tack water-based adhesive.

3. UV stable light blue color.

4. Elongation Before Break: 325 percent, minimum.

Smoke detectors will be furnished and wired under Electrical Work but shall be installed in
ducts under this Section. Locate smoke detectors so that indicating lights are visible and so
that they will not be affected by moisture from coils or humidifiers. Install access door in
duct at each smoke detector.

PART 3 EXECUTION
3.01 PREPARATION
A. Verify that electric power is available and of the correct characteristics.
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3.02 INSTALLATION

A

B.

Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS).

Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere
as indicated. Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96.
Provide minimum 8 by 8 inch size for hand access, 12 by 12 inch size for shoulder access,
and as indicated. Provide 4 by 4 inch for balancing dampers only. Review locations prior to
fabrication.

Provide duct test holes where indicated and required for testing and balancing purposes.

Provide fire dampers, combination fire and smoke dampers, and smoke dampers at
locations indicated, where ducts and outlets pass through fire rated components, and where
required by Authorities Having Jurisdiction. Install with required perimeter mounting angles,
sleeves, breakaway duct connections, corrosion resistant springs, bearings, bushings and
hinges.

Install smoke dampers and combination smoke and fire dampers in accordance with NFPA
92.

Demonstrate re-setting of fire dampers to Owner's representative.

At fans and motorized equipment associated with ducts, provide flexible duct connections
immediately adjacent to the equipment.

At equipment supported by vibration isolators, provide flexible duct connections immediately
adjacent to the equipment.

For fans developing static pressures of 5.0 inches and over, cover flexible connections with
leaded vinyl sheet, held in place with metal straps.

Provide balancing dampers at points on supply, return, and exhaust systems where
branches are taken from larger ducts as required for air balancing. Install minimum 2 duct
widths from duct take-off.

Use splitter dampers only where indicated.
Provide balancing dampers on high velocity systems where indicated.

Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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HVAC POWER VENTILATORS - SECTION 15835

PART 1 GENERAL
1.01 SUBMITTALS

A

B.
C.

D.

Product Data: Provide data on fans and accessories including fan curves with specified
operating point clearly plotted, power, RPM, sound power levels at rated capacity, and
electrical characteristics and connection requirements.

Manufacturer's Instructions: Indicate installation instructions.

Maintenance Data: Include instructions for lubrication, motor and drive replacement, spare
parts list, and wiring diagrams.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. Extra Fan Belts: One set for each individual fan.

1.02 QUALITY ASSURANCE

A

Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.03 FIELD CONDITIONS

A

Permanent ventilators may be used for ventilation during construction only after ductwork is
clean, filters are in place, bearings have been lubricated, and fan has been test run under
observation.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A

B
C.
D.
E
F

Carnes

Greenheck

Loren Cook Company
PennBarry

Twin City Fan & Blower
ACME

2.02 POWER VENTILATORS - GENERAL

A

B.

m O

- ol

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.

Bearings shall be designed and individually tested specifically for use in air handling
applications. Construction shall be heavy duty regreasable ball type in a cast iron pillow
block housing selected for a minimum L50 life in excess of 200,000 hours at maximum
cataloged operating speed.

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.

Provide belt and drive guards on all fans.

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

Sound power levels shall not exceed those scheduled or specified.

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

Where scheduled provide variable inlet vanes with rods extended for connection to control
operators.
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V.

W.

Where scheduled provide corrosion resistant coating consisting of two (2) coats of
chlorinated rubber base paint on all parts in airstream.

Where shown on electrical drawings provide two (2) speed separate winding motors
(1800/900 rpm).

Where shown on electrical drawings provide motors suitable for two (2) step increment
starting.

All roof and wall mounted fans are to be factory painted, color to be selected by Architect.

Static and Dynamically Balanced: AMCA 204 - Balance Quality and Vibration Levels for
Fans.

Performance Ratings: Determined in accordance with AMCA 210 and bearing the AMCA
Certified Rating Seal.

Sound Ratings: AMCA 301, tested to AMCA 300 and bearing AMCA Certified Sound
Rating Seal.

Fabrication: Conform to AMCA 99.

UL Compliance: UL listed and labeled, designed, manufactured, and tested in accordance
with UL 705.

Electrical Components: Listed and classified by Underwriters Laboratories Inc. as suitable
for the purpose specified and indicated.

Enclosed Safety Switches: Conform to NEMA 250.
Kitchen Hood Exhaust Fans: Comply with requirements of NFPA 96 and UL 762.

2.03 CABINET EXHAUST FANS

A

Construction (Loren Cook GC-100): The fan wheel housing and integral outlet duct shall be
injection molded from an engineered resin. The outlet duct shall have provision for an
aluminum backdraft damper. The inlet box shall be minimum 22 gauge galvanized

steel. Motor shall be isolation mounted to a one piece galvanized stamped steel integral
motor mount/inlet. To accommodate different ceiling thickness, an adjustable prepunched
mounting bracket shall be provided.

Fan Wheel (Loren Cook GC-100): Wheel shall be centrifugal forward curved type, injection
molded of polypropylene resin.

Construction (Loren Cook GC-200 to GC-900): The fan housing shall be minimum 20 gauge
galvanized steel and acoustically insulated. Blower and motor assembly shall be mounted
to a minimum 14 gauge reinforcing channel. Motor shall be mounted on vibration

isolators. Discharge position shall be convertible from right angle to straight through by
moving interchangeable panels. The outlet duct collar shall include a reinforced aluminum
damper with continuous aluminum hinge rod and nylon bushings. To accommodate
different ceiling thickness, an adjustable prepunched mounting bracket shall be provided.

Fan Wheel (Loren Cook GC-200 to GC-900): Wheel shall be centrifugal forward curved
type, constructed of galvanized steel.

Disconnect Switch: Cord and plug in housing for thermal overload protected motor.
Fan Speed Controller: Provide pre-wired 5A, 120 Volt fan speed controller. Fan speed

controller shall be mounted on the fan or in location as shown on the construction
documents.

Grille: Aluminum with baked white enamel finish.

Fan Motor: Motor shall be open drip proof type with permanently lubricated bearings and
include impedance or thermal overload protection and disconnect plug. Motor shall be
furnished at the specified voltage.

2.04 INLINE CENTRIFUGAL FANS

A

B.

Centrifugal Fan Unit: V-belt or direct driven with galvanized steel housing, resilient
mounted motor, gravity backdraft damper in discharge.

Construction: The fan shall be of bolted construction utilizing corrosion resistant fasteners.
Housing shall be minimum 18 gauge galvanized steel with integral duct collars. Bolted
access doors shall be provided on three sides, sealed with closed cell neoprene
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gasketing. Pivoting motor plate shall utilize threaded L-bolt design for positive belt
tensioning. Housing shall be pre-drilled to accommodate universal mounting feet for vertical
or horizontal installation.

Nameplate: The fan shall bear an engraved aluminum nameplate. Nameplate shall
indicate design CFM, static pressure, and maximum fan RPM.

Fan Wheel: Wheel shall be centrifugal backward inclined, constructed of 100% aluminum,
including a precision machined cast aluminum hub. Wheel inlet shall overlap an
aerodynamic aluminum inlet cone.

Bearings: Bearings shall be designed and individually tested specifically for use in air
handling applications. Construction shall be heavy duty regreasable ball type in a cast iron
pillow block housing selected for a minimum L50 life in excess of 200,000 hours at
maximum cataloged operating speed.

Disconnect Switch: Factory wired, non-fusible, in housing for thermal overload protected
motor, and wall mounted multiple speed switch.

Belts and Drives: V-belt or direct driven as shown. Belts shall be oil and heat resistant,
static conducting. Drives shall be precision machined cast iron type, keyed and securely
attached to the wheel and motor shafts. Drives shall be sized for 150 percent of the
installed motor horsepower. The variable pitch motor drive must be factory set to the
specified fan RPM.

Backdraft Damper: Gravity actuated, aluminum multiple blade construction, felt edged with
offset hinge pin, nylon bearings.

Fan Speed Controller: Provide 5A, 120 Volt fan speed controller for all direct drive 120V
fan motors. Fan speed controller shall be mounted on the fan or in location as shown on
the construction documents.

Provide automatic belt tensioner for all belt drive fans.

2.05 MIXED FLOW - INLINE KITCHEN EXHAUST FAN

A

moow

F.
G.

High efficiency mixed flow wheel.

Continuously welded steel housing with powder coated finish.
Welded straightening vanes, integral inlet and outlet collars.
Adjustable motor plate for belt tensioning.

L10/40K concentric locking regreasable bearings with extended lube lines, belt guard, lifting
lugs and adjustable mounting feet.

UL listed for restaurant exhaust, steel drain connection and grease collection canister.
Loren Cook QMX.

PART 3 EXECUTION
3.01 INSTALLATION

mmoow>

Install in accordance with manufacturer's instructions.

Secure roof exhausters with cadmium plated steel lag screws to roof curb.

Extend ducts to roof exhausters into roof curb. Counter flash duct to roof opening.
Provide sheaves required for final air balance.

Install backdraft dampers on inlet to roof and wall exhausters.

Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as
indicated.

Equip exposed belt drives with belt guards with holes for measuring speeds of driven
shafts.

Provide exposed couplings with coupling guards.

All motors or other equipment exposed to weather shall be provided with weatherproof
covers.

END OF SECTION
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AIR OUTLETS AND INLETS - SECTION 15850

PART 1 GENERAL
1.01 SUBMITTALS

A. Product Data: Provide data for each type of product.
1. Data Sheet: indicate materials of construction, finish, and mounting details; and
performance data including throw and drop, static pressure drop, and noise ratings.
2. Diffuser Schedule: Submit schedule of outlets and inlets showing type, size, room
location, accessories, and noise level.

1.02 CLOSEOUT DOCUMENTS
A. Project Record Documents: Record actual locations of air outlets and inlets.

1.03 QUALITY ASSURANCE
A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.
B. Test and rate louver performance in accordance with AMCA 500-L.

C. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

PART 2 PRODUCTS
2.01 GRILLES, REGISTERS, AND DIFFUSERS MANUFACTURERS
A. Titus
B. Metalaire
C. Price Industries
D. Krueger
E. Nailor
2.02 LOUVER MANUFACTURERS
A. Greenheck

B. NCA
C. Ruskin
D. Pottorf

2.03 GENERAL
A. Where fire dampers are required at grilles, provide steel grilles, not aluminum.

B. Girilles, Registers, and Diffusers Finishes:

1. All diffusers and grilles located in lay-in ceilings: off-white enamel finish.

2. All wall mounted grilles and registers: primer finish. (grilles and registers to be field
painted by others.)

3.  All grilles and registers mounted on exposed ductwork: un-painted ductwork: mill finish

4.  All floor grilles: satin anodized finish.

5. Ifthere is a grille, register, or diffuser in a location other than what is described above,
provide an off-white enamel finish.

C. Louver Finishes:
1. Louver Finishes shall be selected by the Architect.
2. Submit color chart to the Architect.

2.04 ROUND PLAQUE FACE CEILING DIFFUSERS

A. Type: Round, adjustable pattern, plaque face ceiling diffuser to discharge air in 360 degree
pattern. Diffuser collar shall project not more than 1 inch above ceiling.

Fabrication: Outer cone and webbing is steel. Plaque is Aluminum.
Accessories: Radial opposed blade damper with damper adjustable from diffuser face.
D. Basis of Design: Titus R-Omni

O W
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2.05 RECTANGULAR LOUVER FACE CEILING DIFFUSERS

A. Type: Provide square, adjustable pattern, stamped, multi-core diffuser to discharge air in
one way, two way, three-way, corner, or four-way discharge pattern. Four-way discharge
shall be standard. See floor plans for direction of throw for anything other than four ways.

w

Connections: Round.

C. Frame: Provide lay-in border type. In plaster ceilings, provide plaster frame and ceiling
frame. Coordinate border type with Architect's ceiling plans.

D. Fabrication: Aluminum with baked enamel finish.
E. Color: Standard off-white unless otherwise noted.

F. Accessories: Provide radial opposed blade volume control damper; removable core
(latched in place) with damper adjustable from diffuser face.

G. Basis of Design: TDCA-AA (aluminum).
2.06 CEILING EGG CRATE EXHAUST, RETURN, AND TRANSFER GRILLES
A. Type: Egg crate style face consisting of 1/2 by 1/2 by 1/2 inch grid core.
Fabrication: Grid core consists of aluminum with baked enamel finish.
Color: Standard off-white unless otherwise noted.
Color: As selected by Architect. Submit color chart to the Architect.
Color: As selected by the Engineer from manufacturer's standard range.
Frame: 1 inch margin with countersunk screw mounting.
Frame: Channel lay-in frame for suspended grid ceilings.

I OGmMmODODO W

Accessories: Provide integral, gang & face operated opposed blade damper.
. Basis of Design: Titus 50F.

2.07 WALL SUPPLY REGISTERS

Construction: 20 gauge steel border and extruded aluminum blades.

w >

Type: Streamlined and individually adjustable curved blades to discharge air along face of
grille with two-way deflection.

Frame: 1-1/4 inch margin with countersunk screw mounting and gasket.
Fabrication: Aluminum extrusions with factory prime coat finish.
Color: Standard off-white unless otherwise noted.

nmmoo

Damper: Integral, gang-operated, opposed blade type with removable key operator,
operable from face.

G. Basis of Design: Titus 272RL
2.08 WALL EXHAUST AND RETURN REGISTERS/GRILLES

A. Type: Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing, with spring
or other device to set blades, horizontal face.

Frame: 1-1/4 inch margin with countersunk screw mounting.
Fabrication: Steel frames and blades, with factory baked enamel finish.
Color: Standard off-white unless otherwise noted.

moow®

Damper for Registers: Integral, gang-operated, opposed blade type with removable key
operator, operable from face.

F. For Grilles, same as above except no damper.
G. Basis of Design: Titus 350RL
2.09 MODULAR SLOT DIFFUSERS

A. Type: Modular slot, with adjustable vanes for left, right, or vertical discharge. Refer to plans
for slot length & width and number of slots.

B. Fabrication: Aluminum extrusions with factory baked enamel finish.
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Color: As selected by Architect. Submit color chart to the Architect.

Frame: 1-1/4 inch margin with support clips for T bar mounting, mitered end border.
Plenum: Integral, galvanized steel, insulated.

Basis of Design: Titus ML with MP plenum.

210 LOUVERS

A.

F.
G.

Fabrication:

1.  Design: Stationary drainable louver type with drain gutters in each blade and head
with downspouts in jambs and mullions with all welded construction. Hidden vertical
supports to allow continuous line appearance up to 120 inches. Steeply angled
integral sill.

2. Frame:

a. Frame Depth: 4 inches.
b. Wall Thickness: 0.081 inch, nominal.
c. Material: Extruded aluminum, Alloy 6063-T6.

3. Blades:

a. Style: Drainable. 37.5 degrees at 5-3/32 inches, nominal.
b. Wall Thickness: 0.081 inch, nominal.
c. Material: Extruded aluminum, Alloy 6063-T6.

4.  Minimum Assembly Size: 12 inches wide by 12 inches high.

5. Maximum Factory Assembly Size: Single sections shall not exceed 120 inches wide
by 90 inches high or 90 inches wide by 120 inches high. Louvers larger than the
maximum single size shall be require field assembly of smaller sections.

Performance Data:

Based on testing 48 inch x 48 inch size unit in accordance with AMCA 500.

Free Area: 54 percent, nominal.

Free Area Size: 8.58 square feet.

Maximum Recommended Air Flow through Free Area: 873 feet per minute.

Air Flow: 7490 cubic feet per minute.

Maximum Pressure Drop (Intake): 0.15 inches w.g.

Water Penetration: Maximum of 0.01 ounces per square foot of free area at an air
flow of 873 feet per minute free area velocity when tested for 15 minutes.

Noakwb=

Insulated Blank-Off Panels: 0.040 aluminum sheet, and 2 inches of insulation as scheduled
or indicated, aluminum skin insulated core, factory installed with removable fasteners and
neoprene gaskets. Install blank-off panels on all un-used louver sections.

Bird Screen:
1. Aluminum, 5/8 inches by 0.040 inch, expanded and flattened.
2.  Frame: Removabile.

Finish:
1. Provide baked enamel finish. Color to be selected by Architect. Submit color chart to
Architect.

2. 20-year finish warranty.
Mounting: Furnish with interior flat flange for installation.
Basis of Design: Ruskin ELF375DX.

PART 3 EXECUTION
3.01 GENERAL INSTALLATION

A.
B.

Install in accordance with manufacturer's instructions.

Provide manual volume dampers for balancing on duct take-off to all air outlets and inlets
(diffusers, grilles, registers, etc), whether dampers are specified as part of the diffuser or
grille and register assembly or not. All manual volume dampers may not be indicated on
drawings.

Paint ductwork visible behind air outlets and inlets flat black.
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D. Check location of outlets and inlets and make necessary adjustments in position to conform
with architectural features, symmetry, and lighting arrangement.

E. Comply with SMACNA (ASMM) for flashing/counter-flashing of roof penetrations and
supports for roof curbs and roof mounted equipment.

3.02 DIFFUSERS, REGISTERS, & GRILLES

A. Examination
1. Examine areas where diffusers, registers and grilles are installed for compliance for
installation tolerances and other conditions affective performance of equipment.
2.  Proceed with installation only after unsatisfactory conditions have been corrected.

B. Installation of Diffusers, Grilles, and Registers

1. Install diffusers, registers, and grilles level and plumb.

2.  Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings,
and accessories. Air outlet and inlet locations have been indicated to achieve design
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.
Make final locations where indicated, as much as practical. For units installed in lay-in
ceiling panels, locate units in the center of panel. Where architectural features or other
items conflict with installation, notify Architect for a determination of final location.

3. Install diffusers, registers, and grilles with airtight connections to ducts and to allow
service and maintenance of dampers, air extractors, and fire dampers.

C. Adjusting
1. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as
directed, before starting air balancing.

3.03 LOUVER INSTALLATION
A. Install louvers plumb, level, in plane of wall, and in alignment with adjacent work.

END OF SECTION
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FILTERS — HVAC - SECTION 15880

PART 1 GENERAL
1.01 SCOPE
A. Provisions of this section apply to all HYAC work.
PART 2 PRODUCTS
2.01 FILTERS - AIR

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.

PART 3 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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SECTION 15926 - DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1 GENERAL
1.01 ADMINISTRATIVE REQUIREMENTS

A

Preinstallation Meeting: Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

1.02 SUBMITTALS

A.
B.

@ mmo

Product Data: Provide data for each system component and software module.

Shop Drawings:

1. Indicate trunk cable schematic showing programmable control unit locations, and trunk
data conductors.

2.  List connected data points, including connected control unit and input device.

3. Indicate system graphics indicating monitored systems, data (connected and
calculated) point addresses, and operator notations.

4.  Show system configuration with peripheral devices, batteries, power supplies,
diagrams, modems, and interconnections.

5. Indicate description and sequence of operation of operating, user, and application
software.

Manufacturer's Instructions: Indicate manufacturer's installation instructions for all
manufactured components.

Designer's Qualification Statement.
Manufacturer's Qualification Statement.
Installer's Qualification Statement.

Project Record Documents: Record actual locations of control components, including
control units, thermostats, and sensors.

1. Revise shop drawings to reflect actual installation and operating sequences.

2. Include submittals data in final "Record Documents" form.

Operation and Maintenance Data:

1. Include interconnection wiring diagrams complete field installed systems with identified
and numbered, system components and devices.

2.  Include keyboard illustrations and step-by-step procedures indexed for each operator
function.

3. Include inspection period, cleaning methods, cleaning materials recommended, and
calibration tolerances.

Warranty: Submit manufacturer's warranty and ensure forms have been filled out in Owner
s name and registered with manufacturer.

1.03 QUALITY ASSURANCE

A

B.

C.

D.

E.

Perform work in accordance with NFPA 70.

Designer Qualifications: Perform design of system software under direct supervision of a
Professional Engineer experienced in design of this type of work and licensed in the State
in which the Project is located.

Manufacturer Qualifications: Company specializing in manufacturing products specified in
this section with minimum three years of documented experience.

Installer Qualifications: Company specializing in performing work of the type specified and
with minimum three years of documented experience.

Products Requiring Electrical Connection: Listed and classified by UL (DIR) as suitable for
purpose specified and indicated.

1.04 WARRANTY

A.
B.

Correct defective Work within a five year period after Substantial Completion.

Provide five year manufacturer's warranty for field programmable micro-processor based
units.
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1.05 PROTECTION OF SOFTWARE RIGHTS

A. Prior to delivery of software, the Owner and the party providing the software will enter into a
software license agreement with provisions for the following:
1. Limiting use of software to equipment provided under these specifications.
2. Limiting copying.
3.  Preserving confidentiality.
4.  Prohibiting transfer to a third party.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. The HVAC controls system shall connect to the existing Trane Building Automation system
at this school. Update all graphics at the front end to incorporate this project. All products
and services associated with the Building Automation System shall be provided and
installed by Trane.

2.02 SYSTEM DESCRIPTION

A. Automatic temperature control field monitoring and control system using field programmable
micro-processor based units.

B. Base system on distributed system of fully intelligent, stand-alone controllers, operating in a
multi-tasking, multi-user environment on token passing network, with central and remote
hardware, software, and interconnecting wire and conduit.

C. Include computer software and hardware, operator input/output devices, control units, local
area networks (LAN), sensors, control devices, actuators.

D. Provide control systems consisting of thermostats, control valves, dampers and operators,
indicating devices, interface equipment and other apparatus and accessories required to
operate mechanical systems, and to perform functions specified.

E. Include installation and calibration, supervision, adjustments, and fine tuning necessary for
complete and fully operational system.

2.03 OPERATOR INTERFACE

A. PC Based Work Station:
1. Resides on high speed network with building controllers.
2. Connected to server for full access to all system information.

B. Workstation, controllers, and control backbone to communicate using BACnet Ethernet or
MSTP protocol and addressing.

C. BACnet protocol to comply with ASHRAE Std 135.
LonTalk protocol to comply with CTA-709.1.

E. Hardware:
1. Laptop:
Laptop(s) to be provided by DDC controls manufacturer.
Quantity: (1).
Minimum RAM: 16 GB.
Minimum Processing Speed: current generation Intel or AMD processor.
Minimum Hard Drive Memory: 1 TB.
Drives: (1).
Ports: (3)-USB, (1)-HDMI.
Display: 17" Monitor.
Network Connection:
1) Ethernet interface card.
j-  Operating System: Current version of Windows
k. Manufacturers: Asus, Dell, Lenovo, MSI

2.04 CONTROLLERS

A. BUILDING CONTROLLERS
1.  General:

o
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a. Manage global strategies by one or more, independent, standalone,
microprocessor based controllers.

b. Provide sufficient memory to support controller's operating system, database, and
programming requirements.

c. Share data between networked controllers.

d. Controller operating system manages input and output communication signals
allowing distributed controllers to share real and virtual object information and
allowing for central monitoring and alarms.

e. Ultilize real-time clock for scheduling.

f.  Continuously check processor status and memory circuits for abnormal operation.

g. Controller to assume predetermined failure mode and generate alarm notification

upon detection of abnormal operation.
h. Communication with other network devices to be based on assigned protocol.
Communication:
a. Controller to reside on a BACnet network using Ethernet or MS/TP protocol.
b. Perform routing when connected to a network of custom application and
application specific controllers.
c. Provide service communication port for connection to a portable operator's
terminal or hand held device with compatible protocol.
Anticipated Environmental Ambient Conditions:
a. Outdoors and/or in Wet Ambient Conditions:
1)  Mount within waterproof enclosures.
2) Rated for operation at 40 to 150 degrees F.
b. Conditioned Space:
1)  Mount within dustproof enclosures.
2) Rated for operation at 32 to 120 degrees F.
Local Keypad and Display for each Controller:
a. Use forinterrogating and editing data.
b. System security password prevents unauthorized use.
Provisions for Serviceability:
a. Diagnostic LEDs for power, communication, and processor.
b. Make all wiring connections to field removable, modular terminal strips, or to a
termination card connected by a ribbon cable.
Memory: In the event of a power loss, maintain all BIOS and programming information
for a minimum of 72 hours.
Power and Noise Immunity:
a. Maintain operation at 90 to 110 percent of nominal voltage rating.
b. Perform orderly shutdown below 80 percent of nominal voltage.
c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios
up to 5 W. at 3 feet.

B. CUSTOM APPLICATION CONTROLLERS

1.

Job No. 25-33

General:

a. Provide sufficient memory to support controller's operating system, database, and
programming requirements.

b. Share data between networked, microprocessor based controllers.

c. Controller operating system manages input and output communication signals
allowing distributed controllers to share real and virtual object information and
allowing for central monitoring and alarms.

d. Utilize real-time clock for scheduling.

e. Continuously check processor status and memory circuits for abnormal operation.

f.  Controller to assume predetermined failure mode and generate alarm notification
upon detection of abnormal operation.

g. Communication with other network devices to be based on assigned protocol.

Communication:

a. Controller to reside on a BACnet network using Ethernet or MS/TP protocol.

b. Provide service communication port for connection to a portable operator's
terminal or hand held device with compatible protocol.
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3.  Anticipated Environmental Ambient Conditions:
a. Outdoors and/or in Wet Ambient Conditions:
1)  Mount within waterproof enclosures.
2) Rated for operation at 40 to 150 degrees F.
b. Conditioned Space:
1)  Mount within dustproof enclosures.
2) Rated for operation at 32 to 120 degrees F.
4. Local Keypad and Display for each Controller:
a. Use forinterrogating and editing data.
b. System security password prevents unauthorized use.
5.  Provisions for Serviceability:
a. Diagnostic LED's for power, communication, and processor.
b. Make all wiring connections to field removable, modular terminal strips, or to a
termination card connected by a ribbon cable.
6. Memory: In the event of a power loss, maintain all BIOS and programming information
for a minimum of 72 hours.
7. Power and Noise Immunity:
a. Maintain operation at 90 to 110 percent of nominal voltage rating.
b. Perform orderly shutdown below 80 percent of nominal voltage.
c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios
up to 5 W. at 3 feet.

C. APPLICATION SPECIFIC CONTROLLERS
1. General:
a. Not fully user programmable, microprocessor based controllers dedicated to
control specific equipment.
b. Customized for operation within the confines of equipment served.
c. Communication with other network devices to be based on assigned protocol.
2. Communication:
a. Controller to reside on a BACnet network using Ethernet or MS/TP protocol.
b. Provide service communication port for connection to a portable operator's
terminal or hand held device with compatible protocol.
3. Anticipated Environmental Ambient Conditions:
a. Outdoors and/or in Wet Ambient Conditions:
1)  Mount within waterproof enclosures.
2) Rated for operation at 40 to 150 degrees F.
b. Conditioned Space:
1)  Mount within dustproof enclosures.
2) Rated for operation at 32 to 120 degrees F.
4. Local Keypad and Display for each Controller:
a. Use forinterrogating and editing data.
b. System security password prevents unauthorized use.
5. Provisions for Serviceability:
a. Diagnostic LEDs for power, communication, and processor.
b. Make all wiring connections to field removable, modular terminal strips, or to a
termination card connected by a ribbon cable.
6. Memory: In the event of a power loss, maintain all BIOS and programming information
for a minimum of 72 hours.
7. Power and Noise Immunity:
a. Maintain operation at 90 to 110 percent of nominal voltage rating.
b. Perform orderly shutdown below 80 percent of nominal voltage.
c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios
up to 5 W at 3 feet.

D. INPUT/OUTPUT INTERFACE
1. Hardwired inputs and outputs tie into the DDC system through building, custom
application, or application specific controllers.
2. All Input/Output Points:
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a. Protect controller from damage resulting from any point short-circuiting or
grounding and from voltage up to 24 volts of any duration.

b. Provide universal type for building and custom application controllers where input
or output is software designated as either binary or analog type with appropriate
properties.

Binary Inputs:

a. Allow monitoring of On/Off signals from remote devices.

b. Provide wetting current of 12 mA minimum, compatible with commonly available
control devices and protected against the effects of contact bounce and noise.

c. Sense dry contact closure with power provided only by the controller.

Pulse Accumulation Input Objects: Conform to all requirements of binary input objects

and accept up to 10 pulses per second.

Analog Inputs:

a. Allow for monitoring of low voltage 0 to 10 VDC, 4 to 20 mA current, or resistance
signals (thermistor, RTD).

b. Compatible with and field configurable to commonly available sensing devices.

Binary Outputs:

a. Used for On/Off operation or a pulsed low-voltage signal for pulse width
modulation control.

b. Outputs provided with three position (On/Off/Auto) override switches.

c. Status lights for building and custom application controllers to be selectable for
normally open or normally closed operation.

Analog Outputs:

a. Monitoring signal provides a 0 to 10 VDC or a 4 to 20 mA output signal for end
device control.

b. Provide status lights and two position (AUTO/MANUAL) switch for building and
custom application controllers with manually adjustable potentiometer for manual
override on building and custom application controllers.

c. Drift to not exceed 0.4 percent of range per year.

System Object Capacity:

a. System size to be expandable to twice the number of input output objects
required by providing additional controllers, including associated devices and
wiring.

b. Hardware additions or software revisions for the installed operator interfaces are
not to be required for future, system expansions.

2.05 POWER SUPPLIES AND LINE FILTERING
A. Power Supplies:

1.

arwd

I

7.
8.

9.

Provide UL listed control transformers with Class 2 current limiting type or over-current
protection in both primary and secondary circuits for Class 2 service as required by the
NEC.

Limit connected loads to 80 percent of rated capacity.

Match DC power supply to current output and voltage requirements.

Unit to be full wave rectifier type with output ripple of 5.0 mV maximum peak to peak.
Regulation to be 1 percent combined line and load with 100 microsecond response
time for 50 percent load changes.

Provide over-voltage and over-current protection to withstand a 150 percent current
overload for 3 seconds minimum without trip-out or failure.

Operational Ambient Conditions: 32 to 120 degrees F.

EM/RF meets FCC Class B and VDE 0871 for Class B and MIL-STD 810 for shock
and vibration.

Line voltage units UL recognized and CSA approved.

B. Power Line Filtering:

1.

2.
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Provide external or internal transient voltage and surge suppression component for all
workstations and controllers.

Minimum surge protection attributes:

a. Dielectric strength of 1000 volts minimum.

b. Response time of 10 nanoseconds or less.
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c. Transverse mode noise attenuation of 65 dB or greater.
d. Common mode noise attenuation of 150 dB or greater at 40 to 100 Hz.

2.06 LOCAL AREA NETWORK (LAN)

A

moow

Provide communication between control units over local area network (LAN).

LAN Capacity: Not less than 60 stations or nodes.

Break in Communication Path: Alarm and automatically initiate LAN reconfiguration.
LAN Data Speed: Minimum 19.2 Kb.

Communication Techniques: Allow interface into network by multiple operation stations and
by auto-answer/auto-dial modems. Support communication over telephone lines utilizing
modems.

Transmission Median: Fiber optic or single pair of solid 24 gage twisted, shielded copper
cable.

Network Support: Time for global point to be received by any station, shall be less than 3
seconds. Provide automatic reconfiguration if any station is added or lost. If transmission
cable is cut, reconfigure two sections with no disruption to system's operation, without
operator intervention.

2.07 SYSTEM SOFTWARE

A

B.

Operating System:
1. Concurrent, multi-tasking capability.
a. Common Software Applications Supported: Microsoft Excel.
2.  System Graphics:
a. Allow up to 10 graphic screens, simultaneously displayed for comparison and
monitoring of system status.
b. Animation displayed by shifting image files based on object status.
c. Provide method for operator with password to perform the following:
1) Move between, change size, and change location of graphic displays.
2) Modify on-line.
3) Add, delete, or change dynamic objects consisting of:
(a) Analog and binary values.
(b) Dynamic text.
(c) Static text.
(d) Animation files.
3.  Custom Graphics Generation Package:
a. Create, modify, and save graphic files and visio format graphics in PCX formats.
b. HTML graphics to support web browser compatible formats.
c. Capture or convert graphics from AutoCAD.
4. Standard HVAC Graphics Library:
a. HVAC Equipment:
1) Air Handlers.
2) Terminal HVAC Units.
b. Ancillary Equipment:
1) Fans.
2) Dampers.
3) Ductwork.
c. File Format Compatible with Graphics Generation Package Program.

Workstation System Applications:
1. Automatic System Database Save and Restore Functions:
a. Current database copy of each Building Controller is automatically stored on hard
disk.
b. Automatic update occurs upon change in any system panel.
c. Inthe event of database loss in any system panel, the first workstation to detect
the loss automatically restores the database for that panel unless disabled by the
operator.
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10.
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Manual System Database Save and Restore Functions by Operator with Password
Clearance:

a. Save database from any system panel.

b. Clear a panel database.

c. Initiate a download of a specified database to any system panel.

Software provided allows system configuration and future changes or additions by
operators under proper password protection.

On-line Help:

a. Context-sensitive system assists operator in operation and editing.

b. Available for all applications.

c. Relevant screen data provided for particular screen display.

d. Additional help available via hypertext.

Security:
a. Operator log-on requires user name and password to view, edit, add, or delete
data.

b. System security selectable for each operator.
c. System supervisor sets passwords and security levels for all other operators.
d. Operator passwords to restrict functions accessible to viewing and/or changing
system applications, editor, and object.
e. Automatic, operator log-off results from keyboard or mouse inactivity during user-
adjustable, time period.
f.  All system security data stored in encrypted format.
System Diagnostics:
a. Operations Automatically Monitored:
1)  Workstations.
2)  Printers.
3) Modems.
4) Network connections.
5) Building management panels.
6) Controllers.
b. Device failure is annunciated to the operator.
Alarm Processing:
a. All system objects are configurable to "alarm in" and "alarm out" of normal state.
b. Configurable Objects:
1)  Alarm limits.
2)  Alarm limit differentials.
3) States.
4) Reactions for each object.
Alarm Messages:
a. Descriptor: English language.
b. Recognizable Features:

1) Source.
2) Location.
3) Nature.
Configurable Alarm Reactions by Workstation and Time of Day:

a. Logging.

b. Printing.

c. Starting programs.

d. Displaying messages.

e. Dialing out to remote locations.

f.  Paging.

g. Providing audible annunciation.

h. Displaying specific system graphics.

Custom Trend Logs:

a. Definable for any data object in the system including interval, start time, and stop
time.

b. Trend Data:
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11.

12.

13.

14.
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1) Sampled and stored on the building controller panel.

2)  Archivable on hard disk.

3) Retrievable for use in reports, spreadsheets and standard database
programs.

4)  Archival on LAN accessible storage media including hard disk, tape, Raid
array drive, and virtual cloud environment.

5) Protected and encrypted format to prevent manipulation, or editing of
historical data and event logs.

Alarm and Event Log:

a.
b.
c.
d.

View all system alarms and change of states from any system location.
Events listed chronologically.

Operator with proper security acknowledges and clears alarms.

Alarms not cleared by operator are archived to the workstation hard disk.

Object, Property Status and Control:

a.

b.

Provide a method to view, edit if applicable, the status of any object and property
in the system.

Status Available by the Following Methods:

1)  Menu.

2) Graphics.

3) Custom Programs.

Reports and Logs:

a.

b.
c.

d.
Rep
a.

Reporting Package:

1) Allows operator to select, modify, or create reports.

2) Definable as to data content, format, interval, and date.

3) Archivable to hard disk.

Real-time logs available by type or status such as alarm, lockout, normal, etc.
Stored on hard disk and readily accessible by standard software applications,
including spreadsheets and word processing.

Set to be printed on operator command or specific time(s).

orts:

Standard:
1) Objects with current values.
2)  Current alarms not locked out.
3) Disabled and overridden objects, points and SNVTs.
4) Objects in manual or automatic alarm lockout.
5) Objects in alarm lockout currently in alarm.
6) Logs:
(a) Alarm History.
(b) System messages.
(c) System events.

(d) Trends.
Custom:
1) Daily.
2)  Weekly.
3) Monthly.
4)  Annual.
5) Time and date stamped.
6) Title.

7) Facility name.

Tenant Override:

1)  Monthly report showing total, requested, after-hours HVAC and lighting
services on a daily basis for each tenant.

2)  Annual report showing override usage on a monthly basis.

Electrical, Fuel, and Weather:

1)  Electrical Meter(s):
(a) Monthly showing daily electrical consumption and peak electrical

demand with time and date stamp for each meter.
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(b) Annual summary showing monthly electrical consumption and peak
demand with time and date stamp for each meter.
2)  Fuel Meter(s):
(a) Monthly showing daily natural gas consumption for each meter.
(b) Annual summary showing monthly consumption for each meter.
3) Weather:
(a) Monthly showing minimum, maximum, average outdoor air temperature
and heating/cooling degree-days for the month.

C. Workstation Applications Editors:

1.
2.
3.

Provide editing software for each system application at PC workstation.
Downloaded application is executed at controller panel.

Full screen editor for each application allows operator to view and change:
a. Configuration.

b. Name.

c. Control parameters.
d. Set-points.
Scheduling:

a. Monthly calendar indicates schedules, holidays, and exceptions.

b. Allows several related objects to be scheduled and copied to other objects or
dates.

c. Start and stop times adjustable from master schedule.

Custom Application Programming:

a. Create, modify, debug, edit, compile, and download custom application
programming during operation and without disruption of all other system
applications.

b. Programming Features:

1) English oriented language, based on BASIC, FORTRAN, C, or PASCAL
syntax allowing for free form programming.

2) Alternative language graphically based using appropriate function blocks
suitable for all required functions and amenable to customizing or
compounding.

3) Insert, add, modify, and delete custom programming code that incorporates
word processing features such as cut/paste and find/replace.

4) Allows the development of independently, executing, program modules
designed to enable and disable other modules.

5) Debugging/simulation capability that displays intermediate values and/or
results including syntax/execution error messages.

6) Support for conditional statements (IF/THEN/ELSE/ELSE-F) using
compound Boolean (AND, OR, and NOT) and/or relations (EQUAL, LESS
THAN, GREATER THAN, NOT EQUAL) comparisons.

7)  Support for floating-point arithmetic utilizing plus, minus, divide, times,
square root operators; including absolute value; minimum/maximum value
from a list of values for mathematical functions.

8) Language consisting of resettable, predefined, variables representing time of
day, day of the week, month of the year, date; and elapsed time in seconds,
minutes, hours, and days where the variable values cab be used in IF/THEN
comparisons, calculations, programming statement logic, etc.

9) Language having predefined variables representing status and results of the
system software enables, disables, and changes the set points of the
controller software.

2.08 CONTROLLER SOFTWARE

A. All applications reside and operate in the system controllers and editing of all applications
occurs at the operator workstation.

B. System Security:

1.
2.
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User access secured via user passwords and user names.
Passwords restrict user to the objects, applications, and system functions as assigned
by the system manager.
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3.  User Log On/Log Off attempts are recorded.
4. Automatic Log Off occurs following the last keystroke after a user defined delay time.

C. Object or Object Group Scheduling:

1. Weekly Schedules Based on Separate, Daily Schedules:
a. Include start, stop, optimal stop, and night economizer.
b. 10 events maximum per schedule.
c. Start/stop times adjustable for each group object.

2. Exception Schedules:
a. Based on any day of the year.
b. Defined up to one year in advance.
c. Automatically discarded and replaced with standard schedule for that day of the

week upon execution.

3. Holiday or Special Schedules:
a. Capability to define up to 99 schedules.
b. Repeated annually.
c. Length of each period is operator defined.

D. Provide standard application for equipment coordination and grouping based on function
and location to be used for scheduling and other applications.

E. Alarms:
1. Binary object is set to alarm based on the operator specified state.
2. Analog object to have high/low alarm limits.
3. Allalarming is capable of being automatically and manually disabled.
4. Alarm Reporting:
a. Operator determines action to be taken for alarm event.
b. Alarms to be routed to appropriate workstation.
c. Reporting Options:
1) Start programs.
2)  Print.
3) Logged.
4) Custom messaging.
5) Graphical displays.
6) Dial out to workstation receivers via system protocol.

F. Demand Limiting:
1. Building power consumption monitored from signals generated by a current
transformer, attached to the building feeder lines.
2. Demand limit controlled via load shedding or load restoration in a predetermined and
predictive manner.
3. Demand Reduction Methods:
a. Supply air temperature reset.
b. Space temperature set-point reset.
c. Equipment off/on prioritization.
4. Relevant variables that influence demand limiting control are based on the power
company methodology for computing demand charges.
5.  Operator On-Line Changes Allowed:
a. Addition and deletion of loads controlled.
b. Changes in demand intervals.
c. Changes in demand limit for meter(s).
d. Maximum equipment shutoff time.
e. Minimum equipment shutoff time.
f.  Select rotational or sequential shedding and restoring.
g. Shed/restore priority.
Information and Reports available Hourly, Daily, and Monthly:
a. Total electric consumption.
b. Peak demand.
c. Date and time of peak demand.
d. Daily peak demand.
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Maintenance Management: System monitors equipment status and generates
maintenance messages based upon user-designated run-time limits.

PID Control Characteristics:

1. Direct or reverse action.

2. Anti-windup.

3. Calculated, time-varying, analog value, positions an output or stages a series of
outputs.

4. User selectable controlled variable, set-point, and PED gains.

Staggered Start Application:
1. Prevents all controlled equipment from simultaneously restarting after power outage.
2. Order of equipment startup is user selectable.

Energy Calculations:

1. Accumulated instantaneous power or flow rates are converted to energy use data.

2. Algorithm calculates a rolling average and allows window of time to be user specified
in minute intervals.

3. Algorithm calculates a fixed window average with a digital input signal from a utility
meter defining the start of the window period that in turn synchronizes the fixed-
window average with that used by the power company.

Anti-Short Cycling:
1. All binary output objects protected from short-cycling.
2. Allows minimum on-time and off-time to be selected.

On-Off Control with Differential:

1. Algorithm allows binary output to be cycled based on a controlled variable and set-
point.

2. Algorithm to be direct-acting or reverse-acting incorporating an adjustable differential.

Run-Time Totalization:

1.  Totalize run-times for all binary input objects.

2. Provides operator with capability to assign high run-time alarm.

2.09 HVAC CONTROL PROGRAMS

A

General:
1. Support Inch-pounds and Sl (metric) units of measurement.
2. Identify each HVAC Control system.

Optimal Run Time:

1. Control start-up and shutdown times of HVAC equipment for both heating and cooling.

2. Base on occupancy schedules, outside air temperature, seasonal requirements, and
interior room mass temperature.

3.  Start-up systems by using outside air temperature, room mass temperatures, and
adaptive model prediction for how long building takes to warm up or cool down under
different conditions.

4. Use outside air temperature to determine early shut down with ventilation override.

5. Analyze multiple building mass sensors to determine seasonal mode and worse case
condition for each day.

6. Operator commands:

Define term schedule.

Add/delete fan status point.

Add/delete outside air temperature point.

Add/delete mass temperature point.

Define heating/cooling parameters.

Define mass sensor heating/cooling parameters.

Lock/unlock program.

Request optimal run time control summary.

Request optimal run time mass temperature summary.

Request HVAC point summary.

k. Request HVAC saving profile summary.

7.  Control Summary:

T S@meo0UTp

Job No. 25-33 15926 - 11



HVAC Control system begin/end status.
Optimal run time lock/unlock control status.
Heating/cooling mode status.
Optimal run time schedule.
Start/Stop times.
Selected mass temperature point ID.
Optimal run time system normal start times.
Occupancy and vacancy times.
. Optimal run time system heating/cooling mode parameters.
8. Mass temperature summary:
Mass temperature point type and ID.
Desired and current mass temperature values.
Calculated warm-up/cool-down time for each mass temperature.
Heating/cooling season limits.
Break point temperature for cooling mode analysis.
VAC point summary:
Control system identifier and status.
Point ID and status.
Outside air temperature point ID and status.
Mass temperature point ID and point.
Calculated optimal start and stop times.
Period start.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify existing conditions before starting work.
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B. Verify that conditioned power supply is available to the control units and to the operator
work station. Verify that field end devices, wiring, and pneumatic tubing is installed prior to
installation proceeding.

3.02 INSTALLATION

A. Install control units and other hardware in position on permanent walls where not subject to
excessive vibration.

B. Install software in control units and in operator work station. Implement all features of
programs to specified requirements and appropriate to sequence of operation.

C. Provide with 120v AC, 15 amp dedicated emergency power circuit to each programmable
control unit.

D. Provide conduit and electrical wiring in accordance with Electrical Division. Electrical
material and installation shall be in accordance with appropriate requirements of Electrical
Division.
3.03 MANUFACTURER'S FIELD SERVICES

A. Start and commission systems. Allow sufficient time for start-up and commissioning prior to
placing control systems in permanent operation.

B. Provide service engineer to instruct Owner's representative in operation of systems plant
and equipment for 3 day period.

C. Provide basic operator training for 2 persons on data display, alarm and status descriptors,
requesting data, execution of commands and request of logs. Include a minimum of 80
hours dedicated instructor time. Provide training on site.

3.04 DEMONSTRATION AND INSTRUCTIONS
A. Demonstrate complete and operating system to Owner.
3.05 MAINTENANCE

A. Provide service and maintenance of energy management and control systems for one years
from Date of Substantial Completion.
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B. Provide two complete inspections, one in each season, to inspect, calibrate, and adjust
controls as required, and submit written reports.

C. Provide complete service of systems, including call backs. Make minimum of 4 complete
normal inspections of approximately 4 hours duration in addition to normal service calls to
inspect, calibrate, and adjust controls, and submit written reports.

END OF SECTION
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INSTRUMENTATION AND CONTROL DEVICES FOR HVAC - SECTION 15928

PART 1 GENERAL
1.01 SUBMITTALS

A. Product Data: Provide description and engineering data for each control system
component. Include sizing as requested. Provide data for each system component and
software module.

w

Manufacturer's Instructions: Provide for all manufactured components.

C. Operation and Maintenance Data: Include inspection period, cleaning methods,
recommended cleaning materials, and calibration tolerances.

D. Project Record Documents: Record actual locations of control components, including
panels, thermostats, and sensors. Accurately record actual location of control components,
including panels, thermostats, and sensors.

1.  Revise shop drawings to reflect actual installation and operating sequences.

E. Warranty: Submit manufacturer’'s warranty and ensure forms have been filled out in Owner
s name and registered with manufacturer.

F. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. Extra Thermostats and Other Exposed Sensors: One of each type.

1.02 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified
in this section with minimum three years documented experience.

B. Installer Qualifications: Company specializing in performing the work of this section with
minimum 3 years experience approved by manufacturer.

C. Products Requiring Electrical Connection: Listed and classified by Underwriters
Laboratories Inc., as suitable for the purpose specified and indicated.
1.03 WARRANTY
A. Correct defective Work within a one-year period after Substantial Completion.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. The HVAC controls system shall connect to the existing Trane Building Automation system
at this school. Update all graphics at the front end to incorporate this project. All products
and services associated with the Building Automation System shall be provided and
installed by Trane.

2.02 EQUIPMENT - GENERAL

A. Products Requiring Electrical Connection: Listed and classified by Underwriters
Laboratories Inc., as suitable for the purpose specified and indicated.

2.03 PERFORMANCE REQUIREMENTS — GENERAL

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA
70, by a qualified testing agency, and marked for intended location and application.

B. ASME Compliance: Fabricate and label products to comply with ASME Boiler and Pressure
Vessel Code where required by authorities having jurisdiction.

C. Ground Fault: Products shall not fail due to ground fault condition when suitably grounded.

D. Environmental Conditions:

1. Provide electric actuators, with protective enclosures satisfying the following minimum
requirements unless more stringent requirements are indicated. Electric actuators not
available with integral enclosures, complying with requirements indicated, shall be
housed in protective secondary enclosures.

a. Hazardous Locations: Explosion-proof rating for condition.

2.04 DAMPERS
A. Performance Requirements:
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1. Testin accordance with AMCA 500-D.
2. Selection Criteria:
a. Dampers shall have stable operation throughout full range of operation, from
design to minimum airflow over varying pressures and temperatures encountered.
b. Two-position dampers shall be full size of duct or equipment connection unless
otherwise indicated.

B. Frames: Galvanized steel, welded or riveted with corner reinforcement, minimum 12 gage,
0.1046 inch.

C. Blades: Galvanized steel, maximum blade size 8 inches wide, 48 inches long, minimum 22
gage, 0.0299 inch, attached to minimum 1/2-inch shafts with set screws.
1. Unless otherwise indicated, use parallel blade configuration for two-position control,
equipment isolation service, and when mixing two airstreams. For other applications,
use opposed blade configuration.

Blade Seals: Synthetic elastomeric inflatable mechanically attached; field replaceable.
Jamb Seals: Spring stainless steel.

Shaft Bearings: Oil impregnated sintered bronze.

Linkage Bearings: Oil impregnated sintered bronze.

I oGmmOo

Leakage: Less than one percent based on approach velocity of 2000 ft/min and 4 inches
wg.

Maximum Pressure Differential: 6 inches wg.
Temperature Limits: -40 to 200 degrees F.

K. Factory assemble multiple damper sections to provide a single damper assembly of size
required by the application.

[

L. Damper actuator shall be factory installed by damper manufacturer as integral part of
damper assembly. Coordinate actuator location and mounting requirements with damper
manufacturer.

M. Airflow Measurement:

1. Where indicated, provide damper assembly with integral airflow monitoring.

2. Zero-to 10-V dc or 4- to 20-mA scaled output signal for remote monitoring of actual
airflow.

3. Accuracy shall be within 5 percent of the actual flow rate between the range of
minimum and design airflow. For applications with a large variation in range between
the minimum and design airflow, configure the damper sections and flow
measurement assembly as required to comply with the stated accuracy over the entire
modulating range.

4.  Provide a straightening device as part of the flow measurement assembly to achieve
the specified accuracy with configuration indicated.

5.  Suitable for operation in untreated and unfiltered air.

6 Provide temperature and altitude compensation and correction to maintain accuracy
over temperature range encountered at site altitude.

7. Provide automatic zeroing feature.

N. Airflow Control:
1. Where indicated, provide damper assembly with integral airflow measurement and
control.
2.  Afactory-furnished and -calibrated controller shall be programmed, in nonvolatile
EPROM, with application-specific airflow set point and range.
3.  The controller and actuator shall communicate to control the desired airflow.
4. The controller shall receive a zero- to 10-V dc input signal and report a zero- to 20-mA
output signal that is proportional to the airflow.
5. Airflow measurement and control range shall be suitable for operation between 150 to
2000 fpm.
Ambient Operating Temperature Range: Minus 40 to plus 140 deg F.
7. Ambient Operating Humidity Range: 5 to 95 percent relative humidity, non-
condensing.

IS
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9.
10.

Provide unit with control transformer rated for not less than 85 VA. Provide transformer
with primary and secondary protection and primary disconnecting means. Coordinate
requirements with field power connection.

Provide screw terminals for interface to field wiring.

Factory mount electronics within a NEMA 250, Type 1 painted steel enclosure.

2.05 DAMPER OPERATORS

A. General: Provide smooth proportional control with sufficient power for air velocities 20
percent greater than maximum design velocity and to provide tight seal against maximum
system pressures. Provide spring return for two position control and for fail safe operation.

1.

2.
3.

8.

9.
10.

Provide sufficient number of operators to achieve unrestricted movement throughout
damper range.

Provide one operator for maximum 36 sq ft damper section.

Actuators shall operate related damper(s) with sufficient reserve power to provide
smooth modulating action or two-position action and proper speed of response at
velocity and pressure conditions to which the damper is subjected.

Actuators shall produce sufficient power and torque to close off against the maximum
system pressures encountered. Actuators shall be sized to close off against the fan
shutoff pressure as a minimum requirement.

The total damper area operated by an actuator shall not exceed 80 percent of
manufacturer's maximum area rating.

Provide one actuator for each damper assembly where possible. Multiple actuators
required to drive a single damper assembly shall operate in unison.

Avoid the use of excessively oversized actuators which could overdrive and cause
linkage failure when the damper blade has reached either its full open or closed
position.

Use jackshafts and shaft couplings in lieu of blade-to-blade linkages when driving
axially aligned damper sections.

Provide mounting hardware and linkages for connecting actuator to damper.

Select actuators to fail in desired position in the event of a power failure.

B. Electric and Electronic Actuators:

1.
2.
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Type: Motor operated, with or without gears, electric and electronic.

Construction:

a. Less Than 100 W: Fiber or reinforced nylon gears with steel shaft, copper alloy or
nylon bearings, and pressed steel enclosures.

b. 100 up to 400 W: Gears ground steel, oil immersed, shaft-hardened steel running
in bronze, copper alloy, or ball bearings. Operator and gear trains shall be totally
enclosed in dustproof cast-iron, cast-steel, or cast-aluminum housing.

c. Greater Than 400 W: Totally enclosed reversible induction motors with auxiliary
hand crank and permanently lubricated bearings.

Field Adjustment:

a. Spring return actuators shall be easily switchable from fail open to fail closed in
the field without replacement.

b. Provide gear-type actuators with an external manual adjustment mechanism to
allow manual positioning of the damper when the actuator is not powered.

Two-Position Actuators: Single direction, spring return or reversing type.

Modulating Actuators:

a. Capable of stopping at all points across full range and starting in either direction
from any point in range.

b. Control Input Signal:

1) Three Point, Tristate, or Floating Point: Clockwise and counterclockwise
inputs. One input drives actuator to open position, and other input drives
actuator to close position. No signal of either input remains in last position.

2) Proportional: Actuator drives proportional to input signal and modulates
throughout its angle of rotation.

3) Pulse Width Modulation (PWM): Actuator drives to a specified position
according to a pulse duration (length) of signal from a dry-contact closure,
triac sink or source controller.
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10.

4) Programmable Multi-Function:
(a) Control input, position feedback, and running time shall be factory or
field programmabile.
(b) Diagnostic feedback of hunting or oscillation, mechanical overload,
mechanical travel, and mechanical load limit.
(c) Service data, including at a minimum, number of hours powered and
number of hours in motion.
Fail-Safe:
a. Where indicated, provide actuator to fail to an end position.
b. Internal spring return mechanism to drive controlled device to an end position
(open or close) on loss of power.
c. Batteries, capacitors, and other non-mechanical forms of fail-safe operation are
acceptable only where uniquely indicated.
Integral Overload Protection:
a. Provide against overload throughout the entire operating range in both directions.
b. Electronic overload, digital rotation sensing circuitry, mechanical end switches, or
magnetic clutches are acceptable methods of protection.
Damper Attachment:
a. Unless otherwise required for damper interface, provide actuator designed to be
directly coupled to damper shaft without need for connecting linkages.
b. Attach actuator to damper drive shaft in a way that ensures maximum transfer of
power and torque without slippage.
c. Bolt and set screw method of attachment is acceptable only if provided with at
least two points of attachment.
Stroke Time:
a. Operate damper from fully closed to fully open within 60 seconds.
b. Move damper to failed position within 15 seconds.
c. Select operating speed to be compatible with equipment and system operation.
d. Actuators operating in smoke control systems comply with governing code and
NFPA requirements.
Sound:
a. Spring Return: 62 dBA.
b. Non-Spring Return: 45 dBA.

2.06 HUMIDISTATS
A. Room Humidistats:

1

2
3
4.
5.
6
L
1.
2.
3.

4.

Wall mounted, proportioning type.

Mount on wall with top of device at 48" a.f.f.

Throttling range: Adjustable 2 percent relative humidity.
Operating range: 30 to 80 percent.

Maximum temperature: 110 degrees F.

Cover: Set point indication.

imit Duct Humidistat:

Insertion, two position type.

Throttling range: Adjustable 2 percent relative humidity.
Operating range: 20 to 80 percent.

Maximum temperature: 150 degrees F.

2.07 INPUT/OUTPUT SENSORS
A. Temperature Sensors:

1.

ok w

Job No. 25-33

Use thermistor or RTD type temperature sensing elements with characteristics
resistant to moisture, vibration, and other conditions consistent with the application
without affecting accuracy and life expectancy.

Construct RTD of nickel or platinum with base resistance of 1000 ohms at 70 degrees
F.

100 ohm platinum RTD is acceptable if used with project DDC controllers.
Temperature sensing device must be compatible with project DDC controllers.
Performance Characteristics:
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RTD:

1) Room Sensor Accuracy: Plus/minus 0.50 degrees F minimum.

2) Duct Averaging Accuracy: Plus/minus 0.50 degrees F minimum.

3) Chilled Water Accuracy: Plus/minus 0.50 degrees F minimum.

4)  All Other Accuracy: Plus/minus 0.75 degrees F minimum.

5) Range: Minus 40 degrees F through 220 degrees F minimum.

Thermistor:

1)  Accuracy (All): Plus/minus 0.36 degrees F minimum.

2) Range: Minus 25 degrees F through 122 degrees F minimum.

3) Heat Dissipation Constant: 2.7 mW per degree C.

Temperature Transmitter:

1)  Accuracy: 0.10 degree F minimum or plus/minus 0.20 percent of span.

2) Output: 4 - 20 mA.

Sensing Range:

1) Provide limited range sensors if required to sense the range expected for a
respective point.

2) Use RTD type sensors for extended ranges beyond minus 30 degrees F to
230 degrees F.

3) Use temperature transmitters in conjunction with RTD's when RTD's are
incompatible with DDC controller direct temperature input.

Wire Resistance:

1) Use appropriate wire size to limit temperature offset due to wire resistance to
1.0 degree F or use temperature transmitter when offset is greater than 1.0
degree F due to wire resistance.

2) Compensate for wire resistance in software input definition when feature is
available in the DDC controller.

Room Sensors: Locking cover where indicated on plans.

Outside Air Sensors: Watertight inlet fitting shielded from direct rays of the sun.

Immersion Temperature Sensors: A sensor encased in a corrosion-resistant

probe with an indoor junction box service entry body.

Ceiling and Recessed Mount Temperature Sensors: Ceiling-mounted sensor in a

low-profile housing.

Room Security Sensors: Stainless steel cover plate with insulated back and

security screws.

Room Temperature Sensors:

1)  Construct for wall box mounting.

2)  Mount on wall with top of device at 48" a.f.f.

3) Provide high impact ABS plastic housing.

4) Provide the following:

(a) Setpoint reset slide switch with an adjustable temperature range.

(b) Individual heating/cooling setpoint slide switches.

(c) Momentary override request push button for activation of after-hours
operation.

(d) Analog thermometer.

Room Temperature Sensors with Integral Digital Display:

1)  Construct for wall box mounting.

2)  Mount on wall with top of device at 48" a.f.f.

3) Provide high impact ABS plastic housing.

4) Provide a four button keypad with the following capabilities:

(a) Indication of space and outdoor temperatures.
(b) Setpoint adjustment to accommodate room setpoint.
(c) Display and control fan operation status.
(d) Manual occupancy override and indication of occupancy status.
(e) Controller mode status.
(f) Password enabled setpoint and override modes.
Temperature Averaging Elements:
1)  Use on duct sensors for ductwork 10 sq ft or larger.
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2) Use averaging elements where prone to stratification with sensor length 8 ft
or 16 ft.

3) Provide for all mixed air and heating coil discharge sensors regardless of
duct size.

n. Insertion Elements:

1) Use in ducts not affected by temperature stratification or smaller than 11 sq
inches.

2) Provide dry type, insertion elements for liquids, installed in immersion wells,
with minimum insertion length of 2.5 inches.

B. Humidity Sensors:

aprON -~

a2 a0~
= e

12.

13.

Input Power, Voltage Type: Class 2; 12-30 VDC/24 VAC, 15mA max.
Input Power, mA Type: Class 2; Loop powered 12-30 VDC only, 30 mA max.
Output Voltage type: 3-wire observed polarity.
Output mA type: 2-wire, not polarity sensitive (clipped and capped).
Humidity:
a. HS Element: Digitally profiled thin-film capacitive.
b. Accuracy 1 percent at 10 to 80 percent relative humidity at 77 degrees F, multi-
point calibration, NIST traceable.
1)  Plus/minus 1 percent at 20-40 percent RH in mA output mode; (multi-point
calibration, NIST traceable).
c. Scaling: 0-100 percent RH.
Temperature Effect:
a. Duct Mounted: Plus/minus 0.18 percent per degree F.
b. Outdoor Mounted: 4-20mA version: (0.0013x%RHx(TdegreeC-25)).
Hysteresis: 1.5 percent typical.
Linearity: Included in accuracy specification.
Reset Rate: 24 hours.
Stability: Plus/minus 1 percent @ 68 degrees F annually, for two years.
Temperature Monitoring:
a. Temperature Transmitter Output: Digital, 4-20mA (clipped & capped) or 0-5V/0-
10V output.
1)  HO Transmitter Accuracy: Plus/minus 2.3 degrees F.
2) HD Transmitter Accuracy: Plus/minus 1.0 degree F.
Operating Environment:
a. Operating Humidity Range: 0 to 100 percent RH noncondensing.
b. Operating Temperature Range: Minus 40 degrees F to 122 degrees F.
Wall Mounted Sensor: Voltage type encased in a High impact ABS plastic housing.

C. Carbon Dioxide Sensors, Duct and Wall:

1.

2.
3.
4

Job No. 25-33

Air Temperature: Range of 32 to 122 degrees F.

Relative Humidity: Range of 0 to 95 percent (non-condensing).

Power Input: Class 2; 12 to 30VDC or 24VAC 50/60 Hz; 100mA max.

Calibration Characteristics:

a. Automatically compensating algorithm for sensor drift due to sensor degradation.

b. Maximum Drift: 2 percent.

c. User calibratable with a minimum calibration interval of 5 years.

Construction:

a. Sensor Chamber: Non-corrosive material for neutral effect on carbon dioxide
sample.

b. Provide duct mounted sensors with duct probe designed to protect sensing
element from dust accumulation and mechanical damage.

c. Housing: High impact plastic.

Optional Equipment

a. Temperature Sensor:
1) Solid state, integrated circuit; Accuracy: Plus/minus 1 degree F;

Resolution: 0.2 degrees F; Output Range: 50 to 95 degrees F.
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2.08 THERMOSTATS

A

Electric Room Thermostats:

1.  Type: NEMA DC 3, 24 volts, with setback/setup temperature control.
2. Service: Cooling and heating.

3. Covers: Locking with set point adjustment, with thermometer.

Line Voltage Thermostats:

1. Integral manual On/Off/Auto selector switch, single or two pole as required.
2. Dead band: Maximum 2 degrees F.

3. Cover: Locking with set point adjustment, with thermometer.

4. Rating: Motor load.

Room Thermostat Accessories:

1.  Thermostat Covers: Brushed aluminum.

2 Insulating Bases: For thermostats located on exterior walls.

3 Mount on wall with top of device at 48" a.f.f.

4. Thermostat Guards: Metal mounted on separate base.

5. Adjusting Key: As required for device.

6. Aspirating Boxes: Where indicated for thermostats requiring flush installation.

Outdoor Reset Thermostat:

1. Remote bulb or bimetal rod and tube type, proportioning action with adjustable
throttling range, adjustable setpoint.

2. Scalerange: -10to 70 degrees F.

Immersion Thermostat:
1. Remote bulb or bimetallic rod and tube type, proportional action with adjustable
setpoint and adjustable throttling range.

Airstream Thermostats:

1. Remote bulb or bimetallic rod and tube type, proportional action with adjustable
setpoint in middle of range and adjustable throttling range.

2. Averaging service remote bulb element: 7.5 feet.

Electric Low Limit Duct Thermostat:

1. Snap acting, single pole, single throw, automatic reset switch that trips if temperature
sensed across any 12 inches of bulb length is equal to or below setpoint,

2. Bulblength: Minimum 20 feet.

3. Provide one thermostat for every 20 sq ft of coil surface.

Electric High Limit Duct Thermostat:

1. Snap acting, single pole, single throw, manual reset switch that trips if temperature
sensed across any 12 inches of bulb length is equal to or above setpoint,

2. Bulblength: Minimum 20 feet.

3. Provide one thermostat for every 20 sq ft of coil surface.

Fire Thermostats:
1. Normally closed contacts, manual reset.

Heating/Cooling Valve Top Thermostats:

1. Proportional acting for proportional flow, molded rubber diaphragm, remote bulb liquid
filled element, direct and reverse acting at differential pressure to 25 psig, cast
housing with position indicator and adjusting knob.

2.09 TIME CLOCKS

A

B.

Seven day programming switch timer with synchronous timing motor and seven day dial,
continuously charged Ni-cad battery driven power failure 8 hour carry over and multiple
switch trippers to control systems for minimum of two and maximum of eight signals per day
with two normally open and two normally closed output switches.

Solid state programmable time control with 24-hour battery carry over.

PART 3 EXECUTION
3.01 EXAMINATION

A

Verify existing conditions before starting work.
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Verify that systems are ready to receive work.
Beginning of installation means installer accepts existing conditions.

Sequence work to ensure installation of components is complementary to installation of
similar components in other systems.

Coordinate installation of system components with installation of mechanical systems
equipment such as air handling units and air terminal units.

Ensure installation of components is complementary to installation of similar components.

Coordinate installation of system components with installation of mechanical systems
equipment such as air handling units and air terminal units.

3.02 INSTALLATION

A

B.
C.
D

o -

z X

o

o

Install in accordance with manufacturer's instructions.
Furnish and install products required to satisfy most stringent requirements indicated.
Install products level, plumb, parallel, and perpendicular with building construction.

Provide ceiling, floor, roof, and wall openings and sleeves required by installation. Before
proceeding with drilling, punching, or cutting, check location first for concealed products that
could potentially be damaged. Patch, flash, grout, seal, and refinish openings to match
adjacent condition.

Firestop penetrations made in fire-rated assemblies and seal penetrations made in
acoustically rated assemblies.

Fastening Hardware:

1.  Stillson wrenches, pliers, and other tools that will cause injury to or mar surfaces of
rods, nuts, and other parts are prohibited for assembling and tightening nuts.

2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by excessive
force or by oversized wrenches.

3.  Lubricate threads of bolts, nuts, and screws with graphite and oil before assembly.

Install products in locations that are accessible and that will permit calibration and
maintenance from floor, equipment platforms, or catwalks. Where ladders are required for
Owner's access, confirm unrestricted ladder placement is possible under occupied
condition.

Check and verify location of thermostats with plans and room details before
installation. Locate top of thermostat 48 inches above floor.

Mount freeze protection thermostats using flanges and element holders.

Mount outdoor reset thermostats and outdoor sensors indoors, with sensing elements
outdoors with sun shield.

Provide separable sockets for liquids and flanges for air bulb elements.
Provide thermostats in locking covers where indicated.
Provide guards on thermostats in entrances.

Provide valves with position indicators and with pilot positioners where sequenced with
other controls.

Provide mixing dampers of opposed blade construction arranged to mix streams. Provide
pilot positioners on mixed air damper motors. Provide separate minimum outside air
damper section adjacent to return air dampers with separate damper motor.

Provide isolation (two position) dampers of parallel blade construction.
Provide pilot positioners on pneumatic damper operators sequenced with other controls.

Install damper motors on outside of duct in warm areas. Do not install motors in locations
at outdoor temperatures.

3.03 CONTROL DAMPERS

A

Install smooth transitions, not exceeding 30 degrees, to dampers smaller than adjacent
duct. Install transitions as close to damper as possible but at distance to avoid interference
and impact to performance. Consult manufacturer for recommended clearance.
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B. Clearance:
1. Locate dampers for easy access and provide separate support of dampers that cannot
be handled by service personnel without hoisting mechanism.
2. Install dampers with at least 24 inches of clear space on sides of dampers requiring
service access.

C. Service Access:
1. Dampers and actuators shall be accessible for visual inspection and service.
2. Install access door(s) in duct or equipment located upstream of damper to allow
service personnel to hand clean any portion of damper, linkage, and actuator.

D. Install dampers straight and true, level in all planes, and square in all dimensions. Install
supplementary structural steel reinforcement for large multiple-section dampers if factory
support alone cannot handle loading.

E. Attach actuator(s) to damper drive shaft.

F. For duct-mounted and equipment-mounted dampers installed outside of equipment, install a
visible and accessible indication of damper position from outside.

G. Checkout Procedures:

1. Check installed products before continuity tests, leak tests, and calibration.

2. Check dampers for proper location and accessibility.

3. Check instrument tubing for proper isolation, fittings, slope, dirt legs, drains, material,
and support.
Verify that control dampers are installed correctly for flow direction.
Verify that proper blade alignment, either parallel or opposed, has been provided.
Verify that damper frame attachment is properly secured and sealed.
Verify that damper actuator and linkage attachment are secure.
Verify that actuator wiring is complete, enclosed, and connected to correct power
source.
9. Verify that damper blade travel is unobstructed.

© N oA

H. Adjustment, Calibration, and Testing:

1.  Stroke and adjust control dampers following manufacturer's recommended procedure,
from 100 percent open to 100 percent closed back to 100 percent open.

2. Stroke control dampers with pilot positioners. Adjust damper and positioner following
manufacturer's recommended procedure, so damper is 100 percent closed, 50 percent
closed, and 100 percent open at proper air pressure.

3. Check and document open and close cycle times for applications with a cycle time of
less than 30 seconds.

4.  For control dampers equipped with positive position indication, check feedback signal
at multiple positions to confirm proper position indication.

3.04 TEMPERATURE INSTRUMENTS

A. Mounting Location:

1. Roughing In:

a. Outline instrument mounting locations before setting instruments and routing
cable, wiring, tubing, and conduit to final location.

b. Provide independent inspection to confirm that proposed mounting locations
comply with requirements indicated and approved submittals.
1) Indicate dimensioned locations with mounting height for all surface-mounted

products on Shop Drawings.

2) Do not begin installation without submittal approval of mounting location.

c. Complete installation rough-in only after confirmation by independent inspection
is complete and approval of location is documented for review by Owner and
Architect on request.

2. Install switches and transmitters for air and liquid temperature associated with
individual air-handling units and associated connected ductwork and piping near air-
handling units co-located in air-handling unit system control panel to provide service
personnel a single and convenient location for inspection and service.
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3. Install liquid and steam temperature switches and transmitters for indoor applications
in mechanical equipment rooms. Do not locate in user-occupied space unless
indicated specifically on Drawings.

4. Install air temperature switches and transmitters for indoor applications in mechanical
equipment rooms. Do not locate in user-occupied space unless indicated specifically
on Drawings.

5. Mount switches and transmitters on walls, floor-supported freestanding pipe stands, or
floor-supported structural support frames. Use manufacturer's mounting brackets to
accommodate field mounting. Securely support and brace products to prevent
vibration and movement.

B. Special Mounting Requirements:

1. Protect products installed outdoors from solar radiation, building and wind effect with
stand-offs and shields constructed of Type 316 stainless.

2. Temperature instruments having performance impacted by temperature of mounting
substrate shall be isolated with an insulating barrier located between instrument and
substrate to eliminate effect. Where instruments requiring insulation are located in
finished space, conceal insulating barrier in a cover matching the instrument cover.

C. Seal penetrations to ductwork, plenums, and air-moving equipment to comply with duct
static-pressure class and leakage and seal classes indicated using neoprene gaskets or
grommets.

D. Space Temperature Sensor Installation:

1. Conceal assembly in an electrical box of sufficient size to house sensor and
transmitter, if provided.

2. Install electrical box with a faceplate to match sensor cover if sensor cover does not
completely cover electrical box.

3. Infinished areas, recess electrical box within wall.

4. Inunfinished areas, electrical box may be surface mounted if electrical light switches
are surface mounted. Use a cast-aluminum electric box for surface-mounted
installations.

5. Align electrical box with other electrical devices such as visual alarms and light
switches located in the vicinity to provide a neat and well-thought-out arrangement.
Where possible, align in both horizontal and vertical axis.

E. Outdoor Air Temperature Sensor Installation:
1. Mount sensor in a discrete location facing north.
2. Protect installed sensor from solar radiation and other influences that could impact
performance.
3. Ifrequired to have a transmitter, mount transmitter remote from sensor in an
accessible and serviceable location indoors.

F. Single-Point Duct Temperature Sensor Installation:

1. Install single-point-type, duct-mounted, supply- and return-air temperature sensors.
Install sensors in ducts with sensitive portion of the element installed in center of duct
cross section and located to sense near average temperature. Do not exceed 24
inches in sensor length.

2. Install return-air sensor in location that senses return-air temperature without influence
from outdoor or mixed air.

3. Rigidly support sensor to duct and seal penetration airtight.

4. Ifrequired to have transmitter, mount transmitter remote from sensor at accessible
and serviceable location.

G. Averaging Duct Temperature Sensor Installation:

1. Install averaging-type air temperature sensor for temperature sensors located within
air-handling units, similar equipment, and large ducts with air tunnel cross-sectional
area of 20 sq. ft. nd larger.

2. Install sensor length to maintain coverage over entire cross-sectional area. Install
multiple sensors where required to maintain the minimum coverage.

3. Fasten and support sensor with manufacturer-furnished clips to keep sensor taut
throughout entire length.
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4.

If required to have transmitter, mount transmitter in an accessible and serviceable
location.

H. Low-Limit Air Temperature Switch Installation:

1.

2.

3.

4.

Install multiple low-limit switches to maintain coverage over entire cross-sectional area
of air tunnel.

Fasten and support sensing element with manufacturer-furnished clips to keep
element taut throughout entire length.

Mount switches outside of airstream at a location and mounting height to provide easy
access for switch set-point adjustment and manual reset.

Install on entering side of cooling coil unless otherwise indicated on Drawings.

I.  Liquid Temperature Sensor Installation:

1.
2.

3.

No ok

Assembly shall include sensor, thermowell[ and connection head].

For pipe NPS 4 and larger, install sensor and thermowell length to extend into pipe

between 50 to 75 percent of pipe cross section.

For pipe smaller than NPS 4:

a. Install reducers to increase pipe size to NPS 4 at point of thermowell installation.

b. For pipe sizes NPS 2-1/2 and NPS 3, thermowell and sensor may be installed at
pipe elbow or tee to achieve manufacturer-recommended immersion depth in lieu
of increasing pipe size.

c. Minimum insertion depth shall be 2-1/2 inches.

Install matching thermowell.

Fill thermowell with heat-transfer fluid before inserting sensor.

Tip of spring-loaded sensors shall contact inside of thermowell.

For insulated piping, install thermowells with extension neck to extend beyond face of

insulation.

Install thermowell in top dead center of horizontal pipe positioned in an accessible

location to allow for inspection and replacement. If top dead center location is not

possible due to field constraints, install thermowell at location along top half of pipe.

J.  Checkout Procedures:

1

2
3.
4
5

Check installed products before continuity tests, leak tests, and calibration.
Check temperature instruments for proper location and accessibility.
Verify sensing element type and proper material.

Verify location and length.

Verify that wiring is correct and secure.

K. Adjustment, Calibration, and Testing:

1.

Job No. 25-33

Description:

a. Calibrate each instrument installed that is not factory calibrated and provided with
calibration documentation.

b. Provide a written description of proposed field procedures and equipment for
calibrating each type of instrument. Submit procedures before calibration and
adjustment.

c. Foreach analog instrument, make a three-point test of calibration for both
linearity and accuracy.

d. Equipment and procedures used for calibration shall meet instrument
manufacturer's written instructions.

e. Provide diagnostic and test equipment for calibration and adjustment.

Field instruments and equipment used to test and calibrate installed instruments

shall have accuracy at least twice the instrument accuracy being calibrated. For

example, an installed instrument with an accuracy of 1 percent shall be checked
by an instrument with an accuracy of 0.5 percent.

g. Calibrate each instrument according to instrument instruction manual supplied by
manufacturer.

h. If after calibration indicated performance cannot be achieved, replace out-of-
tolerance instruments.

i.  Comply with field-testing requirements and procedures indicated by ASHRAE
Guideline 11, "Field Testing of HVAC Control Components," in the absence of
specific requirements and to supplement requirements indicated.

-
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Analog Signals:
a.

b.

C.

d
e
f.
g.
h
T
a

ran

b.

Check analog voltage signals using a precision voltage meter at zero, 50, and
100 percent.

Check analog current signals using a precision current meter at zero, 50, and 100
percent.

Check resistance signals for temperature sensors at zero, 50, and 100 percent of
operating span using a precision-resistance source.

Digital Signals:

Check digital signals using a jumper wire.

Check digital signals using an ohmmeter to test for contact.

Sensors: Check sensors at zero, 50, and 100 percent of Project design values.
Switches: Calibrate switches to make or break contact at set points indicated.

smitters:

Check and calibrate transmitters at zero, 50, and 100 percent of Project design
values.

Calibrate resistance temperature transmitters at zero, 50, and 100 percent of
span using a precision-resistance source.

3.05 MAINTENANCE

A. Provide service and maintenance of control system for one year from Date of Substantial
Completion.

Job No. 25-33

END OF SECTION
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55.

56.

57.

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.

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

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.

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.

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.

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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	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
	Allowance No. 1: Include a contingency allowance of $125,000.00 for the Owner’s use throughout the project for unforeseen conditions as directed by the Architect.
	Allowance No. 2: Include a contingency allowance of $600.00 per thousand for the purchase of Brick masonry installation and all associated materials shall be included under Base Bid.
	Allowance No. 4: Include a contingency allowance of $50,000.00 to provide Fire Department Radio Transponder.
	Allowance No. 5: Include a contingency allowance of $10,000.00 as an AID -to-Construction for utility fees.

	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. Local Municipalities
	3. 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.


	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
	01410S Schedule-of-Special-Inspections
	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.



	02125site protection-
	02230clearing-
	02300earthwork-
	B. Geotechnical Report by Terracon Consultants, Inc. Project Number: E1255091 dated June 17, 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:    2,000 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...


	02510water-
	02530sanitary-
	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.




	02630storm-
	02741.asphalt-DOC
	02751concrete-
	03300-Cast-In-Place Concrete
	03410 Structural Precast Concrete - Plant Cast
	03420 - Architectural Precast Concrete
	04200 - Unit Masonry & Mortar - New revised 8.18
	1.1 Related Documents

	05120-Structural Steel
	05220 Steel Joists
	05310-Steel Roof Deck
	05400-Cold Formed Metal Framing
	05500 - Miscellaneous Metals
	05520 -Roof_Edge_Protection
	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.

	06412 - Architectural Fiberglass Columns
	07110 - Membrane Waterproofing 7.27.20
	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

	07240 - EIFS - STO short version
	1.0 - GENERAL
	1.1 Summary
	A.  Provide air and moisture barrier, and compatible EIFS for vertical above grade exterior walls

	1.2  Submittals
	A.  Manufacturer's specifications, details, installation instructions and product data
	B. Manufacturer’s code compliance report
	C. Manufacturer's standard warranty
	D. Applicator's industry training credentials
	E. Samples for approval as directed by architect or owner
	F. Sealant manufacturer's certificate of compliance with ASTM C 1382
	G. Prepare and submit project-specific details (when required by contract documents)

	1.3  References
	A. ASTM Standards:
	B.  Building Code Standards
	C. National Fire Protection Association (NFPA) Standards
	D.  Other Referenced Documents
	1. American Association of Textile Chemists and Colorists AATCC-127 Water Resistance: Hydrostatic Pressure Test
	2. APA Engineered Wood Association E 30, Engineered Wood Construction Guide
	3. ICC-ES ESR-1233, StoGuard with Gold Coat, StoGuard with Emerald Coat, and StoGuard Vapor Seal Water-Resistive Barriers and StoEnergy Guard
	4. ICC-ES ESR-1748, StoTherm® NExT®


	1.4  Design Requirements
	A.  Wind Load
	1. Design for maximum allowable system deflection, normal to the plane of the wall, of L/240.
	2. Design for wind load in conformance with code requirements.
	3. Maximum wind load resistance: + 188 psf (9.00 kPa), provided structural supports and sheathing/sheathing attachment are adequate to resist these pressures.

	B.  Moisture Control
	1. Prevent the accumulation of water behind the EIFS or into the wall assembly, either by condensation or leakage through the wall construction, in the design and detailing of the wall assembly:
	a. Provide flashing to direct water to the exterior where it is likely to penetrate components in the wall assembly, including, above window and door heads, beneath window and door sills, at roof/wall intersections, decks, abutments of lower walls wit...
	b. Air Leakage Prevention – provide continuity of the air barrier system at foundation, roof, windows, doors, and other penetrations through the wall with connecting and compatible air barrier components to minimize condensation and leakage caused by ...
	c. Vapor Diffusion and Condensation – perform a dew point analysis and/or dynamic hygrothermal modeling of the wall assembly to determine the potential for accumulation of moisture in the wall assembly by diffusion.  Adjust insulation thickness and/or...


	C.  Impact Resistance
	Provide ultra-high impact resistance of the EIFS to a minimum height of 6'-0" (1.8 m) above finished grade at all areas accessible to pedestrian traffic and other areas exposed to abnormal stress or impact.  Indicate the areas with impact resistance o...

	D.  Color Selection
	Select finish coat with a light reflectance value of 20 or greater. Architect to select from full range of colors.

	E.  Joints
	1. Provide minimum 3/4 inch (19 mm) wide joints in the EIFS where they exist in the substrate or supporting construction, where the cladding adjoins dissimilar construction or materials, at changes in building height, at expansion, control, and cold j...
	2. Provide minimum 1/2 inch (13 mm) wide perimeter sealant joints at all penetrations through the EIFS (windows, doors, mechanical, electrical, and plumbing penetrations, etc.).
	3. Specify compatible backer rod and sealant that has been evaluated in accordance with ASTM C 1382, and that meets minimum 50% elongation after conditioning.
	4. Provide joints so that air barrier continuity is maintained across the joint, and drain joints to the exterior, or provide other means to prevent or control water infiltration at joints.

	F.  Grade Condition
	Provide minimum 6 inch (152 mm) clearance above grade or as required by code.

	G.  Trim, Projecting Architectural Features and Reveals
	1. All trim and projecting architectural features must have a minimum 1:2 [27(] slope along their top surface. All reveals must have minimum ¾ inch (19 mm) insulation thickness at the bottom of the reveal.  All horizontal reveals must have a minimum 1...
	2. Do not use the EIFS on weather exposed projecting ledges, sills, or other projecting features unless supported by framing or other structural support and protected with metal coping or flashing.

	H.  Insulation Thickness
	1. Minimum EPS insulation thickness is 1 inch (25 mm).
	2. Maximum EPS insulation thickness is 12 inches (305 mm), except as noted below for fire-resistance rated wall assemblies.

	I.  Fire Protection
	1. Do not use EPS foam plastic in excess of 12 inches (305 mm) thick on types I, II, III, or IV construction unless approved by the code official.
	2. Where a fire-resistance rating is required by code use the EIFS over a rated concrete or concrete masonry assembly.  Limit use over rated frame assemblies to non-load bearing assemblies (the EIFS is considered not to add or detract from the fire-re...
	3. Refer to manufacturer’s testing or applicable code compliance report for other limitations that may apply.


	1.5 Performance Requirements
	A. Comply with ASTM E 2568, ASTM E 2570, and the following:

	1.6 Quality Assurance
	A.  Manufacturer Requirements
	1. Member in good standing of the EIFS Industry Members Association (EIMA)
	2. Air/moisture barrier and EIFS manufacturer for a minimum of thirty (30) years
	3. Manufacturing facilities ISO 9001:2008 Certified Quality System and ISO 14001:2004 Certified Environmental Management System

	B.  Contractor Requirements
	1. Engaged in application of similar systems for a minimum of three (3) years
	2. Knowledgeable in the proper use and handling of Sto materials
	3. Employ skilled mechanics who are experienced and knowledgeable in air/moisture barrier and EIFS application, and familiar with the requirements of the specified work
	4. Successful completion of minimum of three (3) projects of similar size and complexity to the specified project
	5. Provide the proper equipment, manpower and supervision on the job site to install the system in compliance with Sto's published specifications and details and the project plans and specifications

	C.  Insulation Board Manufacturer Requirements
	1. EPS board listed by an approved agency
	2. EPS board manufactured under Sto licensing agreement and recognized by Sto as being capable of producing EPS insulation board to meet EIFS requirements
	3. EPS board labeled with information required by Sto, the approved listing agency, and the applicable building code.

	D.  Mock-up Testing
	Construct full-scale mock-up of typical air/moisture barrier and EIFS/window wall assembly with specified tools and materials and test air and water infiltration and structural performance in accordance with ASTM E 283, ASTM E 331 and ASTM E 330, resp...

	E.  Inspections
	1. Provide independent third party inspection where required by code or contract documents
	2. Conduct inspections in accordance with code requirements and contract documents


	1.7 Delivery, Storage And Handling
	A. Deliver all materials in their original sealed containers bearing manufacturer's name and identification of product
	B. Protect coatings (pail products) from freezing and temperatures in excess of 90(F (32( C). Store away from direct sunlight.
	C. Protect Portland cement based materials (bag products) from moisture and humidity. Store under cover off the ground in a dry location.

	1.8 Project/Site Conditions
	A. Maintain ambient and surface temperatures above 40(F (4(C) during application and drying period, minimum 24 hours after application of Air/Moisture barrier and EIFS products
	B. Provide supplementary heat for installation in temperatures less than 40(F (4(C)
	C. Provide protection of surrounding areas and adjacent surfaces from application of products

	1.9 Coordination/Scheduling
	A. Provide site grading such that the EIFS terminates above grade a minimum of 6 inches (150 mm) or as required by code
	B. Coordinate installation of foundation waterproofing, roofing membrane, windows, doors and other wall penetrations to provide a continuously connected air and moisture barrier
	C. Provide protection of rough openings before installing windows, doors, and other penetrations through the wall
	D. Install window and door head flashing immediately after windows and doors are installed
	E. Install diverter flashings wherever water can enter the wall assembly to direct water to the exterior
	F. Install splices or tie-ins from air/moisture barrier over back leg of flashings, starter tracks, and similar details to form a shingle lap that directs incidental water to the exterior
	G. Install copings and sealant immediately after installation of the EIFS when coatings are dry, and such that, where sealant is applied against the EIFS surface, it is applied against the base coat or primed base coat surface
	H. Schedule work such that air/moisture barrier is exposed to weather no longer than 30 days
	I. Attach penetrations through the EIFS to structural support and provide water tight seal at penetrations

	1.10 Warranty
	Provide manufacturer's standard warranty.


	2.0 - PRODUCTS
	2.1 Manufacturers
	A. Provide Air/Moisture Barrier and EIFS coatings and accessories from single source manufacturer or approved supplier
	B. The following are acceptable manufacturers: (Basis of Design)
	Sto Corp. – Air/Moisture Barrier, EIFS
	Plastic Components, Inc. – EIFS Accessories
	C. Other manufacturers shall submit product data to Architect at least 10 days prior to bid.
	Comply with Section 01360 - Product Substitution. Acceptance will be in writing via Addendum.


	2.2 Air/Moisture Barrier
	A.  Joint Treatment, Rough Opening Protection, and Detail Components:
	1. One component rapid drying gun-applied rough opening protection for frame   and CMU walls without mesh or fabric reinforcement.  Also use as a joint   treatment for sheathing when used with  Mesh.  Also used to seal fish mouths,   wrinkles, seams,...
	B. Waterproof Coating:  – ready mixed waterproof coating for concrete, concrete masonry,  wood-based sheathing, and glass mat gypsum sheathing
	C. Transition Membrane:– flexible air barrier membrane for continuity at transitions such as  sheathing to foundation, dissimilar materials (CMU to frame wall), wall to balcony floor  slab or ceiling, flashing shingle lap transitions, floor line defle...


	2.3 Adhesive
	A.  Factory blended one-component polymer-modified portland cement based high build adhesive

	2.4 Insulation Board
	A.  EPS Insulation Board: nominal 1.0 lb/ft3 (16 kg/m3) Expanded Polystyrene (EPS) insulation board in compliance with ASTM E 2430 and ASTM C 578 Type I requirements and listed, labeled, and furnished in accordance with this specification.

	2.5  Base Coat
	A. Waterproof Base Coat
	Sto Flexyl – fiber reinforced acrylic based waterproof base coat mixed with portland cement (for use as a waterproof base coat over Sto BTS Plus or BTS Xtra for foundations, parapets, splash areas, trim  and other projecting architectural features)


	2.6 Reinforcing Meshes
	A.  Standard Mesh - nominal 4.5 oz/yd2 (153 g/m2), symmetrical, interlaced open-weave glass fiber fabric made with alkaline resistant coating for compatibility with Sto materials

	2.7 Primer
	A.  Acrylic based tintable primer with sand for roller application

	2.8 Finish Coat
	Stolit® Lotusan® – acrylic based textured wall finish with graded marble aggregate and self-cleaning properties
	2.9 Job Mixed Ingredients
	A. Water – clean and potable
	B. Portland cement – Type I, Type II, or Type I-II in conformance with ASTM C 150

	2.10 Accessories
	A. Starter Track – rigid PVC (polyvinyl chloride) plastic track Part No. STDE as furnished by Plastic Components, Inc., 9051 NW 97th Terrace, Miami, FL  33178 (800 327 – 7077).
	B. Mesh Corner Bead Standard – one component PVC (polyvinyl chloride) accessory with integral reinforcing mesh for outside corner reinforcement.
	C. Drip Edge Profile - one component PVC (polyvinyl chloride) accessory with integral reinforcing mesh that creates a drip edge and plaster return

	2.11 Mixing
	A. Adhere to all Manufacturers mixing and installation instructions.
	B.  Mix with a clean, rust-free high-speed mixer to a uniform consistency
	C. Limit addition of water to amount needed to achieve the finish texture.
	D. Mix only as much material as can readily be used.
	E. Do not use anti-freeze compounds or other additives


	3.0 - EXECUTION
	3.1 Acceptable Installers
	A. Must conform to Quality Assurance requirements of this specification.

	3.2 Examination
	A. Inspect concrete and masonry substrates prior to start of application for:
	1. Contamination—algae, chalkiness, dirt, dust, efflorescence, form oil, fungus, grease, laitance, mildew or other foreign substances
	2. Surface absorption and chalkiness
	3. Cracks—measure crack width and record location of cracks
	4. Damage and deterioration such as voids, honeycombs and spalls
	5. Moisture content and moisture damage—use a moisture meter to determine if the surface is dry enough to receive the products and record any areas of moisture damage
	6. Compliance with specification tolerances—record areas that are out of tolerance (greater than ¼ inch in 8-0 feet [6mm in 2438 mm] deviation in plane)

	B. Inspect sheathing application for compliance with applicable requirement and installation in conformance with specification and manufacturer requirements:
	1. Glass Mat Faced gypsum sheathing compliant with ASTM C 1177
	2. Exterior Grade and Exposure I wood based sheathing – APA Engineered Wood Association E 30
	3. Cementitious sheathing – consult manufacturer
	4. Attachment into structural supports with adjoining sheets abutted (gapped if wood-based sheathing) and fasteners at required spacing to resist design wind pressures as determined by design professional
	5. Fasteners seated flush with sheathing surface and not over-driven

	C. Report deviations from the requirements of project specifications or other conditions that might adversely affect the Air/Moisture Barrier and the EIFS installation to the General Contractor. Do not start work until deviations are corrected.

	3.3 Surface Preparation
	A. Remove surface contaminants on concrete, concrete masonry, gypsum sheathing, or coated gypsum sheathing surfaces
	B. Repair cracks, spalls or damage in concrete and concrete masonry surfaces  and level concrete and masonry surfaces to comply with required tolerances
	C. Apply conditioner (consult Sto) by spray or roller to chalking or excessively absorptive surfaces or pressure wash to remove surface chalkiness
	D. Remove fasteners that are not anchored into supporting construction and seal holes with air barrier material
	E. Seal over-driven fasteners with air barrier material and install additional fasteners as needed to comply with fastener spacing requirement
	F. Fill large gaps between sheathing or voids around pipe, conduit, scupper, and similar penetrations with spray foam and shave flush with surface (refer to Sto Details)
	G. Replace weather-damaged sheathing and repair or replace damaged or cracked sheathing.

	3.4 Installation
	A. Air/Moisture Barrier Installation over Exterior or Exposure I Wood-Based      Sheathing (Plywood and OSB), Glass Mat Faced Gypsum Sheathing in      Compliance with ASTM C 1177, and Concrete, or Concrete Masonry (CMU)     Wall Construction
	1. Transition Detailing with Transition Membrane: At floor line deflection joints up to 1 inch (25 mm) wide, and static joints and transitions such as: sheathing to foundation, dissimilar materials (i.e., CMU to frame wall), flashing shingle-lap trans...
	a. Apply waterproof coating (Sto Gold Coat) liberally to properly prepared surfaces with brush, roller, or spray.
	b. Place pre-cut lengths of Transition Membrane centered over the transition in the wet coating.  At changes in plane crease the membrane and similarly place the membrane material in the wet coating.  At floor line deflection joints achieve a slightly...
	c. Immediately top coat the membrane with additional coating and apply pressure with brush or roller to fully embed the membrane in the coating and achieve a smooth and wrinkle-free surface without gaps or voids.
	d. Apply coating liberally along all top horizontal edges on walls and along all edges on balcony floor slabs to fully seal the edges.
	e. Overlap minimum 2 inches (51 mm) at ends and adhere lap seams together with coating.  Shingle lap vertical seams and vertical to horizontal intersections with minimum 2 inch (51 mm) overlap.
	1. Insert backer rod sized to friction fit in the joint (diameter 25% greater than joint width).
	2. Recess the backer rod ½ inch (13 mm).
	3. Apply the waterproof coating liberally to properly prepared surfaces with brush, roller, or spray along the outer surface on each side of the joint (not in the joint).
	4. Immediately place the membrane by looping it into the joint against the backer rod surface to provide slack.
	5. Embed the membrane in the wet coating along the outer surface on the sides of the joint by top coating with additional coating material and applying pressure with a brush or roller.
	1. Apply a final liberal coat of the waterproof coating to all top horizontal edges on walls to ensure waterproofing integrity.  Similarly apply coating at all edges on balcony floor slabs.
	2. Inspect the installed membrane for fish mouths, wrinkles, gaps, holes or other deficiencies.  Correct fish mouths or wrinkles by cutting, then embedding the area with additional coating applied under and over the membrane.
	3. Seal gaps, holes, and complex geometries at three dimensional corners with StoGuard, RapidFill or StoGuard RapidSeal.

	D.  Transition Detailing with StoGuard RapidFill   At flashing shingle laps, and through wall penetrations such as pipes, electrical boxes,  and scupper penetrations:
	1. Flashing leg or penetration flange must be seated flat against the wall surface without gaps.  Apply StoGuard RapidFill liberally with a caulking gun in a zig-zag pattern across the flashing leg or flange/wall surface seam and spread to a thickness...
	2. At through wall penetrations without flanges ensure the penetrating element (i.e., pipe or scupper) is fitted snug against abutting wall surfaces.  Apply a fillet bead with a caulking gun around the penetration and tool against both surfaces (penet...

	E. Rough Opening Protection
	1. Apply a generous bead of sealant with a caulking gun in a zig-zag  pattern along the inside and outside surface of the rough opening.  2. Spread with a 6 inch (152 mm) wide plastic drywall knife all the way  around the opening.

	F.  Sheathing Joint Treatment
	1. Fill with Mesh: place 4 inch (102 mm) wide mesh centered along  sheathing joints and minimum 9 inch (229 mm) wide mesh centered  and folded at inside and outside corners. Immediately apply Sto Gold Fill by spray or trowel and spread with a trowel t...

	G.  Air/Moisture Barrier Coating Installation
	1. Plywood and Gypsum Sheathing: apply waterproof coating by spray or roller over sheathing surface, including the dry joint treatment, rough opening protection, and transition areas, to a uniform wet mil thickness of 10 mils in one coat.  Use ½ inch ...
	2. OSB Sheathing: apply waterproof coating by spray or with a ¾ inch (19 mm) nap roller to sheathing surface to a uniform wet mil thickness of 10 mils.  Protect rough openings, joints, and parapets (Paragraph 3.04D), then apply a second coat of waterp...
	3. CMU Surfaces:
	a. Repair static cracks up to 1/2 inch (13 mm) wide with StoGuard RapidFill. Rake the crack with a sharp tool to remove loose or friable material and blow clean with oil-free compressed air. Apply the crack filler with a trowel or putty knife over the...
	b. Liberally apply two coats of Sto Gold Coat to the surface with a ¾ inch nap roller or spray equipment to a minimum wet thickness of 10 – 30  mils each, depending on surface condition. Additional coats may be necessary to provide a void and pinhole ...


	3.5 EIFS Installation
	1. Strike a level line at the base of the wall to mark where the top of the starter track terminates.
	2. Attach the starter track even with the line into structural supports with the proper fastener: Type S-12 corrosion resistant screws for steel framing with minimum 3/8 inch (9 mm) and three thread penetration, galvanized or zinc coated nails for woo...
	3. Butt sections of starter track together.  Miter cut outside corners and abut.  Snip front flange of one inside corner piece (to allow EPS insulation board to be seated inside of track) and abut.
	4. Install Starter Track at other EIFS terminations as designated on detail drawings: above roof along dormers or gable end walls, and beneath window sills with concealed flashing (refer to Sto Details).
	B.  Detail Splice Strips for Starter Track, Flashing at Floor Lines, Head of Windows and Doors
	Starter Track, Window/Door Head Flashing, Floor Line Flashing, and Roof/Side Wall Step Flashing: Install minimum 4 inch (100 mm) wide detail component over back flange of starter track, floor line flashing, head flashing, and roof/side wall step flash...

	C.  Backwrapping
	Apply a strip of detail mesh to the dry air/moisture barrier at all system terminations (windows, doors, expansion joints, etc.) except where the Starter Track is installed.  The mesh must be wide enough to adhere approximately 4 inches (100 mm) of me...

	D.  Adhesive Application and Installation of Insulation Board
	Ensure the air/moisture barrier surface (Sto Gold Coat) is free of surface contamination.
	1. Install the insulation board within 30 days of the application of the air/moisture barrier coating (Sto Gold Coat), or clean the surface and recoat with Sto Gold Coat.
	2. Rasp the interior lower face of insulation boards to provide a snug friction fit into the Starter Track. (Note: rasping prevents an outward bow at the Starter Track).
	3. Use either polyurethane spray foam adhesive or cementitous adhesive: Cementitious Adhesive : apply adhesive to the back of the insulation board with the proper size (1/2 x ½ x 2 inch [13 x 13 x 51 mm]) stainless steel notched trowel.  Apply uniform...
	4. Bridge sheathing joints by a minimum of 6 inches (152 mm). Interlock inside and outside corners.
	5. Butt all board joints tightly together to eliminate any thermal breaks. Care must be taken to prevent any adhesive from getting between the joints of the boards.
	6. Cut insulation board in an L-shaped pattern to fit around openings. Do not align board joints with corners of openings.
	7. Check for satisfactory contact of the insulation board with the substrate.  If any boards have loose areas use the spray foam adhesive dispensing pistol to create a hole through the board and inject adhesive to attach the loose area.  Allow the adh...

	E.  Slivering and Rasping of Insulation Board Surface
	1. Make sure insulation boards are fully adhered to the substrate before proceeding.
	2. Fill any open joints in the insulation board layer with slivers of insulation or the spray foam adhesive.
	3. Rasp the insulation board surface to achieve a smooth, even surface and to remove any ultraviolet ray damage.

	F.  Trim, Reveals and Projecting Aesthetic Features
	1. Attach features and trim where designated on drawings with adhesive to a base layer of insulation board or to the coated sheathing surface.  Fill any gaps between the trim and base layer of insulation with spray foam adhesive and rasp flush with th...
	2. Cut reveals/aesthetic grooves with a hot-knife, router or groove-tool in locations indicated on drawings.
	3. Offset reveals/aesthetic grooves minimum 3 inches (75 mm) from insulation board joints.
	4. Do not locate reveals/aesthetic grooves at high stress areas.
	5. Ensure minimum ¾ inch (19 mm) thickness of insulation board at the bottom of the reveals/aesthetic grooves.

	G.  Completion of Backwrapping
	Complete the backwrapping procedure by applying base coat to exposed edges of insulation board and approximately 4 inches (100 mm) onto the face of the insulation board. Pull mesh tight around the board and embed it in the base coat with a stainless s...

	H.  Accessory Installation
	1. Corner Bead: cut the corner bead accessory to proper length as needed.  Use full pieces wherever possible and avoid using short filler pieces.  Offset accessory butt joints from substrate joints.   Apply base coat with a stainless steel trowel to a...
	2. Drip Edge: install the drip edge accessory prior to application of field mesh (paragraph 3.4.2 I5 below).  Install with arrow on mesh pointing UP.  Cut the accessory to proper length as needed.  Use full pieces wherever possible and avoid using sho...

	I.  Base Coat and Reinforcing Mesh Application
	1. Ensure the insulation board is firmly adhered and free of surface contamination or UV degradation, and is thoroughly rasped before commencing the base coat application.
	2. Apply minimum 9x12 inch (225x300 mm) diagonal strips of detail mesh at corners of windows, doors, and all penetrations through the system. Embed the strips in wet base coat and trowel from the center to the edges of the mesh to avoid wrinkles.
	3. Apply detail mesh at trim, reveals and projecting architectural features. Embed the mesh in the wet base coat.  Trowel from the base of reveals to the edges of the mesh.
	4. Ultra-High impact mesh application (recommended to a minimum height of  6’-0" [1.8 m] above finished grade at all areas accessible to pedestrian traffic and other areas exposed to abnormal stress or impact, and where indicated on contract drawings)...
	5. Standard mesh application: Apply base coat over the insulation board, including areas with Ultra-High impact mesh, with a stainless steel trowel to a uniform thickness of approximately ⅛ inch (3 mm). Work horizontally or vertically in strips of 40 ...
	6. Sloped Surfaces: for trim, reveals, aesthetic bands, cornice profiles, sills or other architectural features that project beyond the vertical wall plane more than 2 inches (51 mm) apply waterproof base coat with a stainless steel trowel to the slop...
	7. Allow base coat to thoroughly dry before applying primer or finish.

	J.  Primer Application
	1. Ensure the base coat surface is free of surface contamination before commencing the primer application.
	2. Apply primer evenly with brush, roller or proper spray equipment over the clean, dry base coat and allow to dry thoroughly before applying finish.

	K.  Finish Coat Application
	1. Ensure the base coat surface or primed base coat is free of surface contamination before commencing the finish application.
	2. Apply finish directly over the base coat or primed base coat when dry. Apply finish by spray or stainless steel trowel, depending on the finish specified.  Follow these general rules for application of finish:
	a. Avoid application in direct sunlight.
	b. Apply finish in a continuous application, and work to an architectural break in the wall.
	c. Weather conditions affect application and drying time. Hot or dry conditions limit working time and accelerate drying.  Adjustments in the scheduling of work may be required to achieve desired results.  Cool or damp conditions extend working time a...
	d. Do not install separate batches of finish side-by-side.
	e. Do not apply finish into or over sealant joints. Apply finish to outside face of wall only.
	f. Do not apply finish over irregular or unprepared surfaces, or surfaces not in compliance with the requirements of the project specifications.




	3.6 Protection
	A.  Provide protection of installed materials from water infiltration into or behind them
	B. Provide protection of installed materials from dust, dirt, precipitation, freezing and continuous high humidity until they are fully dry

	3.7 Cleaning, Repair And Maintenance
	A. Clean and maintain the EIFS for a fresh appearance and to prevent water entry into and behind the system.  Repair cracks, impact damage, spalls or delamination promptly.
	B. Maintain adjacent components of construction such as sealants, windows, doors, and flashing, to prevent water entry into or behind the EIFS and anywhere into the wall assembly
	END OF SECTION



	07410 - Preformed Metal Soffit Panels
	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.
	1.7 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,)


	Certifcation of Roofing System 2021
	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.

	Certifcation of Roofing System 2021
	07700 -  Exp. Joint System 
	07720 - Wall Flashing
	A. All surfaces to receive the flashing shall be reasonably smooth, free from irregularities and primed as recommended by manufacturers installation instructions.  On all masonry surfaces, the flashing shall be laid continuously in a fresh bed of mort...
	B. At grade level floors, thru-wall flashing shall exit finish veneer minimum one course below finish floor and below weep holes.

	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. Factory Glazing for Fire Rated Doors

	1.3 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)


	1.4 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.

	1.5 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.

	1.6 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.

	1.7 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.

	1.8 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.


	1.9 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.


	1.10 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.



	08330 - Coiling-counter-doors- Overhead Door, 650 Series man-elec.
	08335 - Tornado Window Specification 2016-11-23
	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



	08651 - Sliding Glass Display Doors
	08710 - MHS Spec.R1 11 12 25
	08810 - Glass and Glazing 1.19
	08885 - LAMINATE GLAZING FILMS
	09260 - Gypsum Drywall -Metal Studs 5.2.18
	09300  - Master Tile
	09510 - Acoustical Ceilings Armstrong Newest
	09551 - Gym Wood Floor - Robbins Renovation Floor (Pizitz MS)
	09650 - Resilient Flooring - Revised 5.15
	09651 - Resilient Flooring
	09653 - Resilient Rubber Base and Accessories
	09656 - FLUID APPLIED RESILIENT ATHLETIC FLOORING
	09658 - Luxury Vinyl Tile- Interface
	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.

	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.



	09800 - Acoustic Panels (GS Acoustics) Master
	1.0 GENERAL
	1.1 Section Includes
	A. Acoustical wall panels.

	1.2 Related Sections
	A. Section 09260 - Gypsum Board Assemblies.
	B. Section 09510 - Suspended Acoustical Ceilings:  Conventional grid-supported acoustic ceilings.
	C. Section 09910 - Paints and Coatings.

	1.3 References
	A. ASTM C 423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method; 2000.
	B. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2000a.

	1.4 Performance Requirements
	A. Acoustical Absorption:  Perform testing in accordance with ASTM C 423, Type A mounting method unless otherwise specified.
	B. Flame Spread Rating:  Provide all components with Class A flame spread rating when tested in accordance with ASTM E 84, unless otherwise specified.

	1.5 Submittals
	A. Submit under provisions of Section 01350.
	B. Product Data:  Manufacturer's data sheets on each product to be used, including:
	1. Preparation instructions and recommendations.
	2. Storage and handling requirements and recommendations.
	3. Installation methods.
	4. Independent testing agency test reports.

	C. Selection Samples:  For each product specified, two complete sets of color samples representing manufacturer's full range of available colors and patterns.
	D. Verification Samples:  For each product specified, two samples, minimum size 6 inches (150 mm) square, representing actual product, color, and patterns.

	1.6 Quality Assurance
	A. Manufacturer Qualifications:  Minimum 10 years of experience in producing acoustical products of the types specified herein.
	B. Installer Qualifications:  Acceptable to the manufacturer of the acoustical products being installed.
	1. Install acoustical products in areas designated by Architect.
	2. Do not proceed with remaining work until Architect approves workmanship and appearance.
	3. Approved mock-up may remain as part of the work.


	1.7 Delivery, Storage, And Handling
	A. Protect acoustical products from moisture during shipment, storage, and handling.
	B. Store products in manufacturer's unopened packaging until ready for installation.
	1. Store materials flat, in dry, well-ventilated space.
	2. Do not stand panels on end.
	3. Protect edges from damage.

	C. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in accordance with requirements of local authorities having jurisdiction.

	1.8 Project Conditions
	A. Do not begin installation of acoustical products until building has been enclosed and environmental conditions approximate those that will prevail when building is occupied.
	B. Environmental Requirements:  Do not install panels until wet work, such as concrete and plastering, is complete; the building is enclosed; and the temperature and relative humidity are stabilized at 60 – 80 degrees F (16 – 27 degrees C) and 40% to ...

	1.9 Extra Materials
	A. Provide 5 percent, but not less than 1 of each type of acoustical unit actually installed, for Owner's use in maintenance.


	2.0 PRODUCTS
	2.1 Manufacturers
	A. Basis of Design - Manufacturer:  G&S Acoustics
	B. Requests for substitutions will be considered in accordance with provisions of Section 01360. Submit for pre-approval at least 10 days prior to bid.
	C. Provide all acoustical products specified herein by a single manufacturer.

	2.2 Acoustical Wall Panels
	B. Painted Wall/Ceiling Panels:  Pinta panels; core of 6 to 7 pcf (96 to 112 kg/cu m) fiberglass, with chemically hardened edges and a paintable scrim fiber facing sheet.
	3. Size:  As indicated.
	5. Color:  As scheduled, see finish schedule
	7. Corners:  Square.
	8. Wall Panel Mounting:  Adhesive.


	2.3  Accessories
	A. Mounting Adhesive:  Water-based, heavy-bodied adhesive as recommended by manufacturer of acoustical panels.
	B. Impaling Clips. Manufacturer's standard 3 by 4 inches (75 by 100 mm) galvanized mounting clips designed for impaling back side of fiberglass units.
	C. Two-Part Z-Clips:  Manufacturer's standard mounting bar and matching clips for mounting on rear of acoustical panels.


	3.0 EXECUTION
	3.1 Examination
	A. Do not begin installation until substrates have been properly prepared.
	B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.

	3.2 Preparation
	A. Clean surfaces thoroughly prior to installation.
	B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

	3.3 Installation
	A. Install acoustical units in accordance with manufacturer's instructions.
	B. Adhesive Mounting:  Size back of panels at 18 inch (450 mm) on center in both directions with thin coating of adhesive in 4 inch (100 mm) squares. Center adhesive dabs the size of a large egg on each sized area, and press panel firmly against subst...
	C. Impaling Clips:  Fasten clips to wall at 48 inches (1220 mm) on center, with points facing upward. Attach panels by pressing downward and toward the wall, so points of clips are embedded firmly in back of panel.
	D. Two-Part Clips:  Fasten bars to wall at 48 inches (1220 mm) on center in both directions. Impale matching mechanical clips into back of panels in matching pattern and drop panel into position so clips fully engage into wall-mounted bars.

	3.4 Protection
	A. Protect installed products until completion of project.
	B. Touch-up, repair or replace damaged products before Substantial Completion.



	09840 - Acoustical Wall Panels-Tectum_Direct Attach
	1.0 - GENERAL
	1.1 Related Documents
	Drawings and general conditions of Contract, including General and Supplementary Conditions and Divisions-1 Specification sections apply to work of this section.
	1.2 Summary
	A. Section Includes:
	Cementitious wood fiber plank acoustical wall system

	B. Related Sections:
	1. Section 09260 –Gypsum Board
	2. Divisions 15 – HVAC Air Distribution
	3. Division 16 – Electrical

	C. Product Substitution
	1. Prior Approval: Proposed product substitutions may be submitted no later than TEN (10) days prior to the date for receipt of bids.  Acceptability of a proposed substitution is contingent upon the Architect’s review of the proposal for acceptability...
	2. Submittals that do not provide adequate data for the product evaluation will not be considered.  The proposed substitution must meet all requirements of this section, including but not necessarily limited to, the following: Single source materials ...


	1.3 References
	A. American Society for Testing and Materials (ASTM)
	B. International Building Code
	C. ASHRAE Standard 62.1-2004, "Ventilation for Acceptable Indoor Air Quality"
	D. NFPA 70 National Electrical Code
	E. California Department of Public Health CDPH/EHLB Emission Standard Method Version 1.1 2010
	F. L.E.E.D. - Leadership in Energy and Environmental Design is a set of rating systems for the design, construction, operation, and maintenance of green buildings

	1.4 Submittals
	1.5 Quality Assurance
	1.6 Delivery, Storage & Handling
	A. Deliver acoustical wall units to project site in original, unopened packages and store them in a fully enclosed space where they will be protected against damage from moisture, direct sunlight, surface contamination, and other causes.
	B. Provide labels indicating brand name, style, size and thickness.


	1.7 Project/Site Conditions
	A. Environmental Requirements:
	B. Do not install wall panels until building is closed in and HVAC system is operational.
	C. Locate materials onsite at least 24 hours before beginning installation to allow materials to reach temperature and moisture content equilibrium.
	D. Maintain the following conditions in areas where acoustical materials are to be installed 24 hours before, during and after installation:
	1. Relative Humidity: 65 - 75%.
	2. Uniform Temperature: 55 - 70 degrees F (13 - 21 degrees C).



	1.8 Warranty
	1.9 Maintenance
	2.0 - PRODUCTS
	2.1 Manufacturer (Basis of Design)
	1.    Armstrong World Industries, Inc.
	2.2  Direct-Attached Wall Panels

	09910 - Shelby - Talladega - Oil Base- Alkyd 3.7.18
	10110 - Markerboards and Tackboards
	10200 - Architectural Louvers
	1. Standard construction 2-3/4" louver, prefinished aluminum
	2. Frame 2-3/4" x 6" roof flanges at sides
	3. Blades Approximately 3-1/2" on center
	4. Blade Angle 45 degrees
	5. Screen Fixed Type, 8" x 16", .009 gauge galvanized
	6. Base Length As Detailed
	7. Height of louver at mid point As Detailed
	8. Roofing 2" standing seam perpendicular to arch

	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 - Protective Walkway Cover revised
	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
	PART 1 - GENERAL
	1.2 General Description of Work
	1.3 References
	1.4 Related Sections
	1.5 Submittals
	1.6 Quality Assurance
	1.7 Warranty
	PART 2 - PRODUCT
	2.2 Materials
	2.3 Components
	2.4 Fabrication
	PART 3 - EXECUTION
	3.2 Installation
	3.3 Cleaning
	3.4 Protection

	10720 - ROOF SCREENS
	10800 - Toilet Accessories
	10900 - First Aid Kit rev
	11150 - Metal Bollards
	11400 Food Service Equipment Montevallo HS
	11481 - Indoor Scoreboard
	12100 - Fire Ext Only-Misc. Furni & Fixtures
	12150 - Misc. Furn & Fix - Letters  Plaques
	12300 - Master General Casework - Concealed and 5 knuckle (updated 10.2020)
	12492 - Mini Blinds
	12613 - Telescopic Seating_MHS
	14240 - MACHINE ROOM-LESS HYDRAULIC PASSENGER ELEVATORS
	PART 1 GENERAL
	1.01 SUMMARY
	1.02 SUBMITTALS
	1.03 QUALITY ASSURANCE
	1.04 DELIVERY, STORAGE AND HANDLING
	1.05 PROJECT CONDITIONS
	1.06 WARRANTY
	1.07 MAINTENANCE

	PART 2 PRODUCTS
	2.01 MANUFACTURERS
	2.02 MATERIALS, GENERAL
	2.03 HOISTWAY EQUIPMENT
	2.04 POWER UNIT
	2.05 HOISTWAY ENTRANCES
	2.06 PASSENGER ELEVATOR CAR ENCLOSURE
	2.07 DOOR OPERATION
	2.08 CAR OPERATING STATION
	2.09 CONTROL SYSTEMS
	2.10 HALL STATIONS
	2.11 MISCELLANEOUS ELEVATOR COMPONENTS

	PART 3 EXECUTION
	3.01 EXAMINATION
	3.03 FIELD QUALITY CONTROL
	3.04 ADJUSTING
	3.05 CLEANING
	3.06 PROTECTION
	3.07 DEMONSTRATION
	3.08 ELEVATOR SCHEDULE
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