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SECTION 230100 - GENERAL CONDITIONS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section. 
 
1.1 GENERAL CONDITIONS  
 

A. Before submitting a proposal, Bidders shall examine all related to this work and shall 
become fully informed as to the extent and character of the work required and its relation 
to the other work in the building.  

 
B. Before commencing work, the Contractor will examine all conditions of the project upon 

which his work is in any way dependent for perfect workmanship according to the intent 
of this Specification.  No "waiver of responsibility" for incomplete, inadequate or 
defective adjoining work will be considered unless notice has been filed by this 
Contractor and acceded to by the Owner's representative in writing before the Contractor 
begins any part of the work.  

 
C. The Contractor will pay for all licenses, permits and inspection fees required by civil 

authorities having jurisdiction.  Comply with all laws, ordinances, regulations, and fire 
underwriter’s requirements applicable to work herein specified without additional 
expense to the Owner.   

 
D. Small scale drilling through walls and floors or cutting of piping insulation which may 

contain asbestos shall be performed by a person with a “restricted asbestos handler 
allied trades certificate” and shall have a copy of it in his possession at all times while 
working of the project.  This shall also apply to removal of piping, ductwork or equipment 
insulation. 

 
E. It is specifically intended that anything (whether material or labor), which is usually 

furnished as a part of such equipment, as is hereinafter called for (and which is 
necessary for the completion and proper operation) shall be furnished as part of this 
Contract without additional cost the Owner, whether or not shown in detail or described 
in the Specifications. 

 
F. When Drawings and Specifications conflict or there is a question as to the proper intent 

of this Contract, the Contractor shall assume the greater quantity, the higher quality 
and/or the more expensive method in his pricing.  All questions shall be directed to the 
Architect/Engineer in writing only and only up to ten (10) days prior to bidding. 

 
G. The Drawings indicate the general runs of the piping, ductwork, etc. systems and the 

location of equipment and apparatus, however it shall be understood that the right is 
reserved by the Architect/Engineer to change the location of piping work, ductwork, 
equipment and apparatus to a reasonable extent as building conditions may dictate, 
prior to their installation without extra cost to the Owner. 

 
H. All components supplied by this Contractor shall be UL listed and/or ETL labeled and 

shall conform to ASHRAE Standard 15. 
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I. Any changes from the Drawings and Specifications and any interpretation thereof shall 
have the prior approval of the Architect/Engineer.  The Contractor shall submit in writing, 
at the time of signing the Contract, any items of necessary labor and materials, which, in 
his opinion, are lacking in requirements of the Drawings and Specifications to insure a 
complete job in all respects.  No consideration will be granted to alleged 
misunderstanding of materials to be furnished, work to be done, or conditions to be 
complied with, it being understood that the tender of a proposal carries with it the 
agreement to all items and conditions referred to herein, or indicated on the 
accompanying Drawings. 

 
END OF SECTION 230100 
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SECTION 230110 - SCOPE OF WORK 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section. 
 
1.1 SCOPE OF WORK 
 

A. The work under this section includes all labor, materials, equipment, tools, 
transportation, and the performance of all work necessary and required for the furnishing 
and installation complete of all work as shown on the Contract Documents, including but 
not necessarily limited to the following: 
 
1. Exhaust, fans and related appurtenances. 
 
2. All required piping, valves and related specialties. 
 
3. Sheetmetal ductwork and related accessories. 
 
4. Duct and pipe insulation. 
 
5. Registers, diffusers, and dampers. 
 
6. Rigging of equipment. 
 
7. Furnish all combination motor starter/disconnects for equipment (with the 

exception of starters and electric items already mounted on equipment or 
equipment not requiring same).  Fan motor starter/disconnects shall have 
contacts for ATC connection and a terminal block connection for Fire Alarm fan 
shutdown. Starters per manufacturers recommendations. Underwriters inspection 
and certificate required.  Coordinate with Electrical Contractor. 
 

8. Air Balancing. 
 
9. Automatic temperature controls with complete wiring (regardless of voltage). 
 
10. Testing, adjusting and start-up of equipment. 
 
11. Painting and identification of all equipment and piping. 
 
12. Firestopping per NFPA requirements (UL approved systems). 
 
13. Operating and maintenance instructions. 
 
14. As-Built Drawings - Refer to Division 1. 
 
15. Cutting and Patching - Refer to Division 1. 
 
16. Excavation and Backfill - Refer to Division 2. 
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B. Coordination Drawings (if applicable):  Attention is directed to Division 1 for coordination 
drawing requirements for this project.  These drawings are critical to the proper 
execution of the work and failure to honor these requirements may become the basis for 
denial of any and all claims for either or both “time” and “money”. 

 
1.2 REMOVALS 
 

A. Removals should be coordinated with other trades affected. 
 
B. Piping which penetrates the construction may be cut and capped provided capping is 

done beneath the finished surfaces so that construction over it can be achieved.  
 

C. Soot Removal:  In connection with the dismantling of boilers, Contractor shall gather 
together with a vacuum-cleaning machine all accumulations of soot.  He shall remove all 
soot from the base of the chimney. 

 
D. All removals shall be removed from the site. 

 
1.3 ALTERATION WORK 
 

A. All equipment, piping, control components, etc. to be removed, shall be disposed of or 
salvaged as directed by the Owner.  They shall not be removed from the premises 
without the Owner’s approval. 

 
B. All piping to be removed shall be properly plugged or capped so that upon completion of 

all new work, all abandoned piping shall be concealed in finished areas. 
 

C. No dead ends shall be left on any piping upon completion of job.  The existing system 
shall be left in perfect working order upon completion of new work. 

 
D. Location and sizes of existing piping, ductwork, equipment, etc. are approximate.  Exact 

sizes and locations of all existing work shall be verified on the job. 
 
 

END OF SECTION 230110 
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SECTION 230300 - FANS 
 
PART 1 - GENERAL 
  
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
PART 2 - PRODUCTS 
 
2.1 FANS 
 

A. Furnish and install fans of the type, models, size and capacity indicated on the 
Drawings. Models indicated are as manufactured by Carnes Company.  ACME or 
Greenheck, with equivalent characteristics will be considered. 

 
B. Refer to Drawing schedule for required accessories and related appurtenances. 

 
2.2 IN LINE FANS   
 

A. Construction:  Unit exterior shall be constructed of heavy gauge galvanized steel.  The 
fan housing shall be square in shape and readily attachable to building ductwork.  Unit 
side panels shall be removable for easy access for maintenance and service.  The 
power assembly shall be removable as a complete module. 
 

B. Wheel:  Wheels shall be of the centrifugal backward inclined type.  Wheels shall be 
constructed of aluminum and contain a matching inlet venturi for optimum performance.  
Wheels shall be statically and dynamically balanced. 

 
C. Shaft:  Fan shafts shall be precision ground and polished.  Shafts shall have a first 

critical speed of at least 125% of the fan’s maximum operating speed. 
 

D. Bearings:  Bearings shall be of the one piece, cast iron, pillow block type with 
relubricable zerk fittings.  Bearings shall be designed for final system balancing. 

 
E. Drive:  Drives shall be sized for a minimum of 150% of driven horsepower.  Machined, 

cast iron motor sheaves shall be adjustable for final system balancing. 
 

F. Motor:  Motor shall be heavy duty ball bearing type, closely matched to the fan load.  All 
motors shall be listed by UL and/or CSA.  A disconnect switch shall be factory installed 
and wired to the fan motors as standard.  Motors shall be mounted on the outside of the 
unit isolated from the airstream.  The belt and pillow block ball bearings shall be 
protected from the airstream by an enclosure. 
 

G. Backdraft Damper:  When no motorized damper is indicated on Drawings at discharge of 
fan, provide gravity backdraft damper. 

 
H. Fans shall bear the AMCA ratings seal for Sound and Air performance.  Fans shall carry 

the UL and/or CSA listing mark.  Fans shall bear a permanently attached nameplate 
displaying model and serial number of the unit for future identification. 
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PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 

 
3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 

 
3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION 230300 
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SECTION 230325 – GAS FIRED RADIANT TUBE HEATERS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
1.1 SYSTEM DESCRIPTION  
 

A. Outdoor and indoor overhead mounted, electrically controlled positive pressure radiant 
tube type infrared heating unit utilizing gas combustion for heating of spaces or areas.  

 
1.2 QUALITY ASSURANCE 
 

A. Heater will be tested in accordance with ANSI Z83.20-2016 / CSA 2.34-2016 & ANSI 
Z83.26:20 ∙ CSA 2.37:20 Standards and certified by UL Laboratories of Canada. 

 
B. Each heater burner will be subjected to run testing on the assembly line. 

  
C. The heater will be warranted by the manufacturer for defects in material and 

workmanship for a period of ten (10) years on the burner cup, combustion and heat 
exchanger tubes, and three (3) years on all other heater components. 
 

1.3 DELIVERY, STORAGE  AND HANDLING 
 

A. Heater will be stored to secure against damage and handled per manufacturer’s 
recommendations. 

 
PART 2 - PRODUCT 
 
2.1   EQUIPMENT (STANDARD) 
 

A. General: Site assembled, modular infrared radiant heating unit for overhead mounted space 
or area heating application. Supplied with the heater as required for field installation and 
start-up will be a burner with all necessary factory installed wiring, piping, and controls and 
a radiant tube/reflector system, complete with wire hangers, end-plate hanger and end plate, 
corresponding in length to the burner input. 
The radiant tube type infrared heating unit(s) will be manufactured by Schwank. 
Heater size(s) and capacity(s) are as noted on drawing and/or schedule 
 

B. Burner: 
  

1. The burner will have a ECM brushless blower to create a positive pressure 
system. 
 

2. The Modulating Burner will have a Controller which will provide a PWM output to 
control the blower speed and a constant current up to 250mA to the modulating 
valve to vary the manifold pressure. 
 

3. The blower speed and the manifold pressure of the modulating valve will vary 
continuously responding to the 2 to 10VDC from a modulating thermostat. 
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4. The Controller will have on-board 10VDC available to manually vary the input using 
a potentiometer. 

 
5. The parameters of the Controller on the Modulating Burner will be factory set for 

LP fuel for required input BTUH. 
 

6. The fuel conversion in the field will be done by changing the main orifice and 
plugging a jumper on the Controller as described on the fuel conversion 
instructions. 
 

7. The blower will provide combustion air flow directly to the burner assembly so that 
electronic burner components are isolated from the air flow. 
 

8. The blower will be fitted with a 4-inch (100 mm) diameter collar in case site 
conditions warrant connection of outside combustion air. 
 

9. The burner will operate on propane gas. 
 

10. The burner will utilize a burner cup with primary air control and creates a very long, 
laminar and axially straight flame. 
 

11. The combustion Chamber is 4” (100 mm ) diameter with Access Cover to easily 
access burner -cup and the orifice 

 
12. The burner will be housed in: 
 

a. SST Extreme X in an aluminized steel pre-painted sheet metal 
protective cabinet. 
 

13. The burner cabinet will be of a ‘clam-shell’ design that opens downward on a hinge 
to provide service access to all burner components. 
 

14. The burner will operate with the housing cabinet in the ‘open’ service position. 
 

C. Emitting Tube System: 
 
1. All tubes will be 4-inch (100 mm) diameter with an emitting surface area of 152 in2 

(982 cm2) per linear foot (305 mm). 
 

2. For inputs up to and including 205,000 Btuh (60.1kWh) the 10-foot (3050 mm) 
combustion tube adjoining to the burner will be constructed of 16-gauge aluminized 
steel. 
 

3. For inputs greater than 205,000 Btuh (60.1kWh) the 10-foot (3050 mm) 
combustion tube adjoining to the burner and the second emitter tube will be 
constructed of 16-gauge stainless steel with a subsequent 10-foot (3050 mm) 
length of 16-gauge aluminized steel. 
 

4. The balance of the heat exchanger tube system (lengths as approved for burner 
input) will be 10 ft (3050 mm) lengths of 16-gauge aluminized steel. 
 

5. aluminized steel heat exchanger tubes will be coated with a high temperature 
emissive coating. 
  

6. The system tubes will have a swage of approximately 4 inches (100 mm) in length 
to accommodate the connection of subsequent tubes and vent pipe at the heater 
termination. 
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7. Each tube connection in the system will be secured in place with a 4-inch (100 

mm) TorcTite® coupler. 
 

D. Reflector Shield System: 
 
1. Reflector shields will be constructed of high-grade steel with a heat and corrosion 

resistant hot-bonded aluminum-silicon alloy coating. 
 

2. The reflector system will enclose the emitting tube system on the top and two sides 
and extend 1-5/8 “ (41mm) below the bottom surface of the tube system to entrap 
convection heat around the tube system, thereby increasing overall tube 
temperature and infrared heat emission. 

 
E. Tube/Reflector Suspension System: 

 
1. The tube/reflector system will have aluminized-steel sheet metal end caps at each 

end of the system to act as hanging brackets that will support the system and 
minimize the escape of entrapped convection heat. 
 

2. The tube/reflector system will have two wire hangers for each tube, except for the 
first tube there is one wire hanger and an End-plate hanger. It allows free passage 
of entrapped convection heat along the length of the system to promote more 
uniform heat from end to end. 
 

3. The tube/reflector end caps and hangers will enable suspension of the system so 
that the reflector shields can be oriented about the short axis of the system at a 
fixed angle between 0° to 45° as indicated on the drawings. 
 

4. The entire tube/reflector system will be suspended from the structure as indicated 
in the Installation and Owner’s Manual or as specified in the drawings and/or 
schedule. 

 
F. Controls and Safeties: 

 
1. Electrical Rating: The burner will operate on a 115Vac, 60Hz electrical supply with 

a current rating of no less than 1.5A at 115Vac. 
  

2. Heater gas and ignition controls will be readily accessible for servicing. 
 

3. The burner will have solid state direct spark ignition and flame sensor control that 
is dedicated to secure the operation of the burner.  

 
G. Ignition and Flame Control: 

 
1. To complete the direct spark ignition system the burner will incorporate a gas 

control and 24Vac transformer. 
 

2. Burner will be complete with a low voltage (24Vac), solid state direct spark ignition 
and ionization flame sensing control module that will provide a 45 second pre-
ignition purge of the system by the blower. Electrical Rating: 24Vac, 60Hz with 
current rating of 0.2A at 24Vac. 
 

3. Burner will be complete with an igniter/sensor to provide spark ignition and flame 
sensing. 
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4. The ionization module will sense the presence of main burner flame and 
discontinue spark ignition. If the burner fails to ignite within the trial-for-ignition 
period, the ignition module will try 3 times with 30 seconds inter-purge. After that 
flame control will go into safety lockout. It will begin the sequence again in 60 
minutes. Reset of the control is manually done from the thermostat too. 
 

5. The ionization module will check for a false flame condition (short to ground) and 
lock out if a false flame condition is present. 
 

6. The ignition module will have a 15 second trial-for-ignition period. 
 

7. The ignition module will open the main gas valve and generate 25,000 volts at the 
spark igniter for direct ignition of the burner. 
 

8. On a loss of burner flame the ignition sequence goes in to recycle mode. Safety 
lockout occurs if flame is not reestablished within the three trial-for-ignition. Reset 
of the control is manually done from the thermostat or electrical supply. 

 
H. Gas Control: 

 
1. Heater will be complete with a direct ignition gas control with a manual valve, two 

automatic operators, and a pressure regulator.  Electrical Rating: 24Vac, 60Hz; 
draw 0.5A with both operators energized. 
 

2. The gas control will have an inlet pressure tap and an outlet pressure tap to 
facilitate measurement of gas supply and manifold pressures during servicing. 

 
3. Heater will be complete with a ½” pipe nipple for connection to the gas supply. 

 
I. Heater Temperature Control: 

  
1. Burner will be complete with a inducer blower relay built in the ignition module. A 

thermostat of 120VAC shall be connected to the 24Vac thermostat to TR & TW of 
the terminal block of the burner.  
 

2. Space Heating: Each heater zone will be controlled by a 24 Vac infrared set-back 
thermostat, or other 24 Vac or 120Vac thermostat as supplied by the manufacturer. 

 
J. Safety Controls: 

 
1. Burner will be complete with a differential pressure switch in the ignition system 

electrical circuit that will close upon proving a sufficient supply of combustion air 
from the blower and will open upon pressure resulting from a blocked flue condition 
in the tube system or insufficient blower pressure. 

 
K. Exhaust Requirements: 

 
1. Direct Vented gas fired infrared heating system installation will comply with the 

manufacturer’s installation instructions, the current National Natural Gas and 
Propane Installation Code and all applicable local codes using: 
 

a. A 4 inch (100 mm) vent pipe of a gauge prescribed by national 
and/or local codes. 
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b. Two heaters may be common vented using a 4 inch x 4 inch by 6 
inch (100 mm x 100 mm x 150 mm) vent tee as supplied by the 
manufacturer; common vented heaters will be controlled by one 
common thermostat. 

 
L. Electrical Requirements: 

 
1. Power supply wiring (115Vac, 60Hz, with a current rating of no less than 1.5A at 

115Vac) will connect to the heater as per the wiring diagram in the manual supplied 
by the manufacturer. Coordinate with E.C. 
 

PART 3 - PERFORMANCE 
 
3.1   COMBUSTION  
 

A. Heater will ensure controlled combustion with complete conversion of fuel and clean 
combustion with resultant combustion products C02, H2O, O2 and N2 and will produce a 
limited volume of noxious component & AFCO (< 350 ppm). 
 

3.2   SAFETY 
 

A. Clearances to combustibles in all directions will be defined individually per heater model 
in the Installation and Owner’s Manual as certified by UL Laboratories of Canada. 
 

B. Clearance to combustibles for horizontal or angle mounting as certified by UL Laboratories 
of Canada will not exceed those listed in the Installation and Owner’s Manual for the 
Schwank model super tube. 

 
3.3 SYSTEM EFFICIENCY / ENERGY CONSUMPTION 

 
A. System efficiency and annual energy consumption of heating systems of heaters of this 

type and comparison to other heating systems will be calculated acc. prEN 15316 to fulfil 
the requirements of the EPBD (Energy Performance of Building Directive). 

 
PART 4 - HEATER ANCILLARIES 

4.1 GAS CONNECTION 
 

A. USA: Each heater will be connected to the gas supply piping using a CSA International 
certified stainless steel flexible gas connector sized according to heater input and as 
supplied by the manufacturer of the heater.  
 

4.2 COMBUSTION AIR INTAKE 
 

A. When located in an area with a negative air condition or a dust laden environment the 
heater will be fitted with a 4 inch (100 mm) or 5 inch (127 mm) diameter duct as described 
in the Installation and Owner’s Manual. The duct termination will be fitted with an optional 
cap as supplied by the manufacturer. 
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4.3 REFLECTOR EXTENSION (AS REQUIRED) 
 

A. To prevent impingement of infrared heat on nearby surface(s) the heater will be fitted with 
a reflector extension as supplied by the manufacturer of the heater. The reflector extension 
will be installed on the heater(s) as per the manufacturer’s instruction and as indicated on 
the drawings. 

 
END OF SECTION 230325 
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SECTION 230400 - SHEETMETAL WORK AND RELATED ACCESSORIES 
 
PART 1 - GENERAL 

 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
shall govern work in this section.  Submit shop drawings for checking and approval. 
 
PART 2 - PRODUCTS 
 
2.1 SHEETMETAL DUCTWORK 
 

A. Contractor shall furnish and install all sheetmetal ducts as shown on the Drawings.  
While the Drawings shall be adhered to as closely as possible, the Engineer reserves 
the right to vary the run and size to meet the field conditions.  Any duct size not shown 
shall be sized in proportion to the air carried at the same resistance in similar ductwork, 
or of size as directed. 

 
B. All ductwork shall be constructed of galvanized steel gauges in accordance with the 

latest edition of the ASHRAE/SMACNA Guide.  Bracing angles for ductwork shall be hot 
dipped galvanized for steel ductwork and appropriate gauge for aluminum ductwork.  All 
ducts 18" and over in width shall be cross broken to prevent flutter. 

 
C. Round ductwork shall be galvanized steel, spiral lock seam construction of gauges in 

accordance with the latest edition of ASHRAE/SMACNA guide.  Fittings shall be 
constructed in standing seam manner.  All seams, joints and collars shall be sealed in 
accordance with SMACNA guidelines for medium pressure ductwork to minimize noise 
and streaking.  Ductwork and fittings shall be connected with sheetmetal couplings and 
sealed as to allow no leakage. 

 
D. Ducts shall be braced as follows: 

 
1. All ducts not exceeding 24" on one side shall be assembled with airtight slip 

joints. 
 
2. 25" to 40" larger dimension 1" x 1" x 1/8" angles. 
 
3. 41" to 60" larger dimension 1-1/2" x 1-1/2" x 1/8" angles. 
 
4. All bracing angles shall be a minimum of 4' apart along the length of the duct. 
 
5. Furnish and install all angles and frames for all registers, diffusers, grilles, and 

louvers. 
 
6. Support horizontal ducts with hangers spaced not more than 8' apart.  Place 

hangers at all changes in direction.  Use strap hangers for cuts up to 30" wide. 
 

E. Comply with all State and Local regulations regarding fire stopping and fireproofing.  
Provide fusible link fire dampers as required by State, local and Underwriter authorities 
and where indicated on the Drawings.  Each fire damper shall be installed in such a 
manner as to permit ready access for inspection and maintenance purposes. 
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F. Provide splitter and butterfly dampers, deflecting vanes for control of air volume and 
direction and for balancing systems, where indicated, specified, directed and as required 
for the proper operation of the systems.  Dampers shall be of the same material as the 
duct, at least one gauge heavier that the duct, reinforced where indicating quadrant and 
locking device for adjusting damper and locking in position. 

 
G. Where ducts fewer than 100 square inches penetrate a rated wall, steel ductwork 

system of a minimum 0.0127 inch thickness shall be used. 
 

H. All elbows shall have a minimum center line radius of 150% of duct width.  If the radius is 
smaller, turning vanes shall be used:  Turning vanes shall be double thickness, fitted into 
slide strips and screwed or riveted to duct below. 

 
I. Contractor shall furnish and install all access doors in ducts as required.  Access doors 

shall be of the pan type 1" thick and shall be provided with two galvanized hinges and 
suitable latched.  Access doors insulated with same thickness material as duct and shall 
be double casing construction. 

 
2.2 REGISTERS AND DIFFUSERS 
 

A. Registers and diffusers shall be installed where shown on the Drawings and shall be of 
the sizes specified and the type indicated on the drawing schedule.  

 
B. All registers and diffusers shall be installed in accordance with manufacturer's 

recommendations. 
 

C. Registers and diffusers shall be as manufactured by Price, Carnes, Hart and Cooley or 
Anemostat Co. 

 
PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 

 
3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 
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3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION  230400        
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SECTION 230420 - SUPPORTS, SLEEVES AND PLATES 
 
PART 1 - GENERAL 

 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval. 
 
1.1 DESCRIPTION OF WORK 
 

A. This Contractor shall furnish and install all plates, hangers and supports for his 
equipment including piping, headers, fans expansion tank, ductwork, etc.   

 
B. All ductwork, piping and equipment shall be hung or supported from structural members 

only. 
 
PART 2 - PRODUCTS 
 
2.1 PIPING, DUCTWORK AND EQUIPMENT 
 

A. All piping shall be supported from building structure in a neat and workmanlike manner 
wherever possible, parallel runs of horizontal piping shall be grouped together on 
trapeze hangers.  Vertical risers shall be supported at each floor line with steel pipe 
clamps.  Use of wire perforated metal to support pipes will not be permitted.  Hanging 
pipes from other pipes will not be permitted. 

 
B. Necessary structural members, hangers and supports of approved design to keep piping 

in proper alignment and prevent transmission of injurious thrusts and vibrations shall be 
furnished and installed.  In all cases where hangers, brackets, etc., are supported from 
concrete construction, care shall be taken not to weaken concrete or penetrate 
waterproofing. 

 
C. All hangers and supports shall be capable of screw adjustment after piping is erected.  

Hangers supporting piping expanding into loops, bends and offsets shall be secured to 
the building structure in such a manner that horizontal adjustment perpendicular to the 
run of piping supported may be made to accommodate displacement due to expansion.  
All such hangers shall be finally adjusted, both in the vertical and horizontal direction, 
when the supported piping is hot. 

 
D. Pipe hangers shall be as manufactured by Grinnell, whose catalog numbers are given 

herein, or equivalent Carpenter and Paterson, or F&S Mfg. Co. 
 

E. Piping shall be supported as follows unless otherwise indicated on the Drawings: 
 

1. Heating piping shall be 1-1/2 " and smaller Fig. #260 adjustable clevis hanger.  2" 
and larger Fig. #174 one-rod swivel roll hanger. 

 
2. Two-rod hangers shall be used for piping close to the ceiling slab or where 

conditions prohibit use of other hanger types. 
3. Anchors for hanger rods shall be Phillips "Red Head" self-drilling type.  Anchors 

shall be placed only in vertical surfaces. 
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4. Spacing of pipe supports shall not exceed 8 feet for pipes up to 1-1/2" and 10 
feet on all other piping. 

 
5. Hangers shall pass around insulation and a 16 gauge steel protective cradle; 12" 

long shall be inserted between hangers and insulation.  Insulation under cradle 
shall be high density calcium silicate or approved equal to prevent crushing. 

 
6. All piping shall be supported to allow free movement where expanding or 

contracting.  Pipe shall be anchored as required or directed. 
 
7. All lateral runs of piping shall be securely supported on hangers, rolls, brackets, 

etc. and in manner to allow for proper expansion and elimination of vibration. 
 
8. 2" and smaller pipe, where run on walls, shall be supported on wrought iron "J" 

hook brackets with anchor bolts. 
 
9. All horizontal pipes, where run overhead or on walls, shall be supported as 

follows unless otherwise indicated: 
 

a. On adjustable steel clevis type hangers suspended on hanger rods, pipe 
sizes up to and including 4". 

 
F. Space limitations in hung ceilings spaces and conditions in other locations may require 

use of other type of hangers than those specified above.  Suitable and approved pipe 
hangers shall be provided for such job conditions. 

 
G. All supports shall be fastened to structural members or additional steel supports 

furnished by this Contractor. 
 

H. Hanger rods shall be steel, threaded with nuts and lock nuts sizes in accordance with 
the following schedule: 

 
Pipe Size    Rod Size 
 
3/4" to 2" inclusive   3/8" 
2-1/2" and 3' inclusive   1/2" 
4" and 5" inclusive   5/8" 
6"     3/4" 
8" to 12" inclusive   7/8" 

 
I. Hangers for copper tubing shall be tacked up with formed lead sheet on which tubing or 

pipe shall be placed. 
 

J. Where pipes pass through masonry, concrete walls, foundations, or floors, this 
Contractor shall set sleeves as are necessary for passage of pipes.  These sleeves shall 
be of sufficient size to permit insulation where required to be provided around pipe 
passing through.  This Contractor shall be responsible for exact location of these 
sleeves. 
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K. Sleeves shall not be used in any portion of building where use of same would impair 
strength of construction features of the building.  Inserts for supporting lateral pipes and 
equipment shall be placed and secured to form work, and all sleeves inserts locations 
shall be thoroughly checked with Architect so as not to conflict with other trades. 

 
L. Where pipes pass through floor or walls, they shall be provided with chromium plated 

escutcheons.   
 

M. Anchor horizontal piping where indicated and wherever necessary to localize expansion 
or prevent undue strain on branches.  Anchors:  Heavy forged construction entirely 
separate from supports. 

 
N. Anchor vertical piping wherever indicated and wherever necessary to prevent undue 

strain on offsets and branches.  Anchors, unless otherwise noted:  Heavy steel clamps 
securely bolted and welded to pipes.  Extension ends shall bear on building construction. 

 
O. Ducts shall be hung with 1" x 1/8" metal straps.  When width of duct is less than 48", 

hangers shall be fastened to side of ducts.  Auxiliary steel supports that may be required 
for all mechanical equipment shall be furnished and installed by this Contractor.  All 
operating equipment including fans, piping, etc. shall be supported so as to produce 
minimum amount of noise transmission. 

 
P. Refer to "General Conditions" as well. 

 
PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 

 
3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 

 
3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION 230420 
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SECTION 230430 - INSULATION AND COVERINGS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval. 
 
1.1 DESCRIPTION OF WORK 
 

A. Furnish insulation for all piping, equipment and sheetmetal work as noted. 
 
B. Insulate no piping, ducts or equipment until tested and approved for tightness.  All piping 

and ducts shall be dry when covered. Where existing insulation has been damaged, 
altered of removed during the course of the work, it shall be replaced with new insulation 
in a neat manner to match the adjacent insulation.   

 
C. All insulation must be done by an approved Sub-Contractor or by mechanics skilled in 

this line of work. 
 

D. Fire hazard classification shall be 2550 per ASTM E-84, NFPA 255 and UL 723.  
Insulation shall be rated non-combustible type classified flame spread - 25, smoke 
developed - 50. 
 

PART 2 - PRODUCTS 
 
2.1 DUCTWORK (INDOOR) 
 

A. All supply, outside air intake and exhaust (on discharge side of fan) and return (in 
unconditioned spaces) ductwork shall be covered with fiberglass with aluminum foil 
vapor barrier.  All joints shall be lapped so maximum coverage is achieved. 

 
B. All insulated ductwork shall be insulated with thick fiberglass board insulation with 

canvas finish in areas where ductwork is exposed. 
 

C. Insulation thickness shall be in accordance with the latest edition of the New York State 
Energy Conservation Construction Code C403.11. 

 
D. Thermal acoustic lining of ductwork where indicated shall be 1” thickness fiberglass 

unless otherwise noted.  The lining shall have a mat facing and shall meet the Life 
Safety Standards as established by NFPA 90A and 9B and conform to the requirements 
of ASTMC 1071. 
 

E. Insulate Kitchen exhaust ductwork per NFPA requirements (minimum 2” calcium silicate 
insulation) and all other agencies having jurisdiction. 

 
2.3 PIPING / EQUIPMENT (INDOOR) 

 
A. Condensate drain piping shall be insulated with 1/2” Armacell or approved equal closed 

cell insulation. 
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PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 

 
3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 

 
3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION 230430 
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SECTION 230440 - DAMPERS AND MISCELLANEOUS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval. 
 
PART 2 - PRODUCTS 
 
2.1 DAMPERS AND MISCELLANEOUS 
 

A. Furnish and install where shown on Drawings ARROW PIN-LOCK Dampers No. 
OBDPL-507  (Opposed) as manufactured by the Arrow Louver & Damper Corp. of 
Maspeth, NY 11378, or approved equal.  Frames and blades to 1/8" extruded aluminum.   

 
B. Blades to be single unit PIN-LOCK design 6" wide, with the PIN-LOCK an integral 

section within the blade center axis.  Frames to be a combination of 4" extruded 
aluminum channel and angle, with reinforcing bosses and groove inserts for vinyl seals. 

 
C. Pivot rods to be 1/2" diameter extruded aluminum, PIN-LOCK design interlocking into 

blade section.  Bearings to be "Double-Sealed" type with Celcon inner bearing on rod 
riding in Merlon Polycarbonate outer bearing inserted in frame so that outer bearing 
cannot rotate. 

 
D. Blade linkage hardware is to be installed in angle or channel frame section out of air 

stream.  All hardware to be of non-corrosive reinforced material or to be cadmium plated. 
 

E. Rod bearing to be designed for minimum air leakage by means of overlapping design 
and by extruded vinyl seals to fit into integral ribbed groove inserts in both frames and 
blades. All dampers in excess of 10 sq. ft. free area to have reinforced corners by means 
of gusset plates. 

 
F. Dampers shall be sized by the Control Manufacturer to properly control the flow of air 

and ensure minimum air stratification in mixing applications.  Sizing shall be submitted 
for approval with information similar to that submitted on valve when sizing valve. 

 
2.2 FIRE DAMPERS 
 

A. Dampers shall be multi blade construction UL labeled and be installed in accordance 
with UL 555, with breakaway connections.  The units shall have stainless steel actuator 
springs with locking devices for horizontally mounted type.  

 
PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 
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3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 

 
3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION 230440 
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SECTION 230470 - TESTING, START-UP AND ADJUSTMENTS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.   
 
1.1 TESTING, START-UP AND ADJUSTMENTS 
 

A. Furnish all materials, supplies, labor and power required for testing.  Make preliminary 
tests and prove work satisfactory.  Notify Architect and all authorities having jurisdiction 
in ample time to be present for final testing of all piping.  Test before insulating or 
concealing any piping.  Repair defects disclosed by tests, or if required by Architect, 
replace defective work with new work without additional cost to Owner.  Make tests in 
stages if so ordered by Architect to facilitate work of others.  Use of wicking in tightening 
leaking joints not permitted. 

 
B. HVAC Contractor is responsible for work of other trades disturbed or damaged by tests 

and/or repair and replacement of his work, and shall cause work so disturbed or 
damaged to be restored to its original condition at his own expense. 

 
C. Unless otherwise specified, all piping systems shall be hydrostatically tested to 150 

p.s.i.g.  Tests shall be of four (4) hour duration during which time piping shall show no 
leaks and during time no sealing of leaks will be permitted. 

 
D. HVAC Contractor shall balance out system and submit test reports showing operating 

data to include the following: 
 
1. C.F.M. of all air handling equipment. 
2. C.F.M. at each air outlet. 
3. G.P.M. for equipment. 
4. R.P.M. for each fan and fan motor. 
5. Motor power consumption. 
6. Air temperature readings before and after coils. 
7. Water temperature readings in and out of coils and through equipment. 
8. Pressure gauge readings before and out of all pertinent equipment. 

 
E. If the performance of the systems does not conform to the design parameters the 

Contractor shall return to the site until the systems perform as designed. 
 
F. HVAC Contractor shall furnish services of qualified personnel, thoroughly familiar with 

job, to operate and make all adjustments so that system and control equipment shall 
operate as intended.  This shall include adjustment/replacement of sheaves/impellers to 
achieve design performance.  Adjustments shall be made including balancing of water 
and air systems in cooperation with qualified representatives of mechanical equipment 
manufacturers and temperature control manufacturer.  This shall include any required 
adjustment/replacement of sheaves, belts, impellers, etc. to achieve design 
performance.  Architect/Engineer is to be notified when this balancing is to be 
performed. 
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G. When all work is in an acceptable operating condition, furnish operating and 
maintenance manuals as specified in General Requirements. 

 
H. All HVAC equipment shall be carefully designed, constructed and installed so as to 

prevent any objectionable noise or vibration reaching any part of the building outside of 
the mechanical equipment room.  Care shall also be taken to prevent transmission of 
noise or odor through ductwork into other spaces.   

 
I. Contractor shall include in his Bid, adjustment of air quantity below scheduled C.F.M. for 

air systems deemed “noisy” by Owner subsequent to initial balancing. 
 

J. The Contractor shall be required to rectify of replace at his own expense, any equipment 
not complying with the foregoing requirements. 

 
K. Final inspection and approval shall be made only after proper completion of all of above 

requirements. 
 
END OF SECTION 230470 
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SECTION 230480 - GENERAL LABELING, VALVE CHARTS AND PIPING IDENTIFICATION 
 
PART 1 - GENERAL 

 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval.  
 
1.1 GENERAL LABELING AND VALVE CHARTS 
 

A. This Contractor shall have appropriate descriptive labels, identification tags and 
nameplates of equipment, valves, etc. furnished and installed under this Contract and 
shall be properly placed and permanently secured to (or adjacent to) the item being 
installed.  All such labels, identifications, tags, nameplates, etc. shall be selected by the 
Architect/Engineer. 

 
B. In general, labels shall be the lamacoid type of sufficient size to permit easy 

identification, black coated, white edged, with letters 3/16" high.  Major equipment, 
apparatus, control panels, etc. shall have 8" x 4" lamacoid plates with lettering of 
appropriate size. 

 
C. Provide tags for all valves, automatic and manual dampers.  Tags shall be Type #2020 

anodized aluminum of #1420 lamacoid engraved.  Tags may not necessarily be 
standard.  Fasten tags to valve or damper with brass chain. 

 
D. All nameplates, labels, identifications and tags shall be as manufactured by the Seton 

Name Plate Co., of New Haven, CT or approved equal.  Submit complete schedules, 
listings and descriptive data together with samples for checking and approval before 
purchasing.  Labeling shall include the "number" of the equipment, valve, dampers, 
switch, etc. and service of the valve. 

 
E. Mount on laminated plastic boards with transparent surface all valves, wiring diagrams, 

control diagrams, instruction charts, permits, etc.  Valve chart shall be non-fading with 
original copies laminated.  

 
1.2 IDENTIFICATION OF PIPING 
 

A. This Contractor shall provide on all piping, semi-rigid, wrap around plastic identification 
markers equal to Seton Snap-Around and/or Seton Strap-On pipe markers. 

 
B. Each marker background is to be appropriately color coded with a clearly printed legend 

to identify the contents of the pipe.  Directions of flow arrows are to be included on each 
marker. 

 
C. Identification of all piping shall be adjacent to each valve, at each pipe passage through 

wall, floor and ceiling construction and at each branch and riser take-off. 
 

D. Identification shall be on all horizontal pipe runs, marked every 15 ft. as well as at each 
inlet outlet of equipment. 
 

END OF SECTION 230480 
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SECTION 230490 GUARANTEE 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.   
 
1.1 GUARANTEE 
 

A. The Contractor shall remove, replace and/or repair at his own expense and at the 
convenience of the Owner, any defects in workmanship, materials, ratings, capacities 
and/or characteristics occurring in the work within one (1) year or within such longer 
period as may be provided in the Drawings and/or Section of the Specifications, which 
guarantee period shall commence with the final acceptance of the entire Contract in 
accordance with the guarantee provisions stated in the General Conditions, and the 
Contractor shall pay for all damage to the system resulting from defects in the work and 
all expenses necessary to remove, replace, and/or repair any other work which may be 
damaged in removing, replacing and/or repairing the work. 

 
END OF SECTION 230490 
 
 
 


