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SECTION 23 36 00 

AIR TERMINAL UNITS - REVISED 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplemen-
tary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Modulating, single-duct air terminal units. 
2. Casing liner. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of air terminal unit. 
1. Include construction details, material descriptions, dimensions of individual com-

ponents and pro-files, and finishes for air terminal units. 
2. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 

B. Shop Drawings: For air terminal units. 
1. Include plans, elevations, sections, and mounting details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 
size of each field connection. 

3. Include diagrams for power, signal, and control wiring. 
4. Hangers and supports, including methods for duct and building attachment[, 

seismic restraints,] and vibration isolation. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air terminal units to include in emergency, op-
eration, and maintenance manuals. 
1. In addition to items specified in Section 017823 "Operation and Maintenance Da-

ta," include the following: 
a. Instructions for resetting minimum and maximum air volumes. 
b. Instructions for adjusting software set points. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with pro-
tective covering for storage and identified with labels describing contents. 

PART 2 PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a Qualified Electrical Testing Laboratory, and marked for intended loca-
tion and application. 

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

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, "Sec-
tion 6 - Heating, Ventilating, and Air Conditioning." 

2.2 MODULATING, SINGLE-DUCT AIR TERMINAL UNITS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 
1. Carrier Corporation; a unit of United Technologies Corp. 
2. ENVIRO-TEC; by Johnson Controls, Inc 
3. Johnson Controls   
4. METALAIRE, Inc   
5. Nailor Industries Inc   
6. Price Industries   
7. Titus   
8. Trane 
9. Tuttle and Bailey 

B. Description: Volume-damper assembly inside unit casing with control components in-
side a protective metal shroud. 

C. Casing: Minimum 22-gauge- thick galvanized steel. 
1. Casing Liner: Comply with requirements in "Casing Liner" Article below for ["Cas-

ing Liner, Flexible Elastomeric" Paragraph] [with "Solid Metal Liner" Subpara-
graph]. 

2. Air Inlet: Round stub connection or S-slip and drive connections for duct attach-
ment. 

3. Air Outlet: S-slip and drive connections. 
4. Access: Removable panels for access to parts requiring service, adjustment, or 

maintenance; with airtight gasket. 
5. Airstream Surfaces: Surfaces in contact with the airstream shall comply with re-

quirements in ASHRAE 62.1. 
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D. Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bear-
ings. 
1. Maximum Damper Leakage: AHRI 880 rated, 2 percent of nominal airflow at 3-

inch wg inlet static pressure. 
2. Damper Position: Normally open. 

E. Velocity Sensors: Multipoint array with velocity inlet sensors. 

F. Attenuator Section: Casing material and thickness matching associated air terminal 
unit casing.  
1. Attenuator Section Liner: Comply with requirements in "Casing Liner" Article for 

flexible elastomeric duct liner. 
2. Airstream Surfaces: Surfaces in contact with the airstream shall comply with re-

quirements in ASHRAE 62.1. 

G. Electric-Resistance Heating Coils: Nickel-chromium heating wire, free of expansion 
noise and hum, mounted in ceramic inserts in a galvanized-steel housing; with prima-
ry automatic, and secondary manual, reset thermal cutouts. Terminate elements in 
stainless steel, machine-staked terminals secured with stainless steel hardware. Pro-
vide electric-resistance heating coils for air terminal units scheduled on Drawings. 
1. SCR controlled. 
2. Access door interlocked disconnect switch. 
3. Downstream air temperature sensor with local connection to override discharge-

air temperature to not exceed a maximum temperature set point (adjustable). 
4. Nickel chrome 80/20 heating elements. 
5. Airflow switch for proof of airflow. 
6. Fan interlock contacts. 
7. Fuses in terminal box for overcurrent protection (for coils of more than 48 A). 
8. Pneumatic-electric switches and relays. 

H. Direct Digital Controls: Pressure-independent, VAV controller and integrated actuator, 
and electronic airflow transducer with multipoint velocity sensor at air inlet, factory cal-
ibrated to minimum and maximum air volumes. 
1. Factory installed controls furnished under Division 23, Section “Building Automa-

tion and Tem-perature Controls”. 
2. The terminals shall be equipped with pressure independent controls which can 

be reset to modulate airflow between zero and the maximum cataloged cubic feet 
per minute.  Maximum airflow limiters are not acceptable.   

3. The direct digital controls shall be supplied by the control contractor and mounted 
by the terminal unit manufacturer.  Control contractor shall provide data sheets 
on all components to be mounted, indicating component dimensions, mounting 
hardware, and methods, as well as wiring and piping diagrams for each applica-
tion identified by unit tag per the schedule in the drawings, to the terminal manu-
facturer. 

4. Controls shall be compatible with pneumatic inlet velocity sensors supplied by 
the terminal manufacturer. The sensor shall be multi-point center averaging type, 
with a minimum of four measuring ports parallel to the take-off point from the 
sensor. Sensors with measuring ports in series are not acceptable. The sensor 
must provide a minimum differential pressure signal of 0.03 inch wg. at an inlet 
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velocity of 500 fpm.  The sensor must provide control signal accuracy of plus or 
minus five (5) percent with the same size inlet duct at any inlet condition. 

5. Controls shall be field set by control contractor for the scheduled minimum and 
maximum flow rates. Flow measuring taps and flow curves will be supplied with 
each terminal for field balancing airflow. All pneumatic tubing shall be UL listed 
fire retardant (FR) type. Each terminal shall be equipped with labeling showing 
unit location, size, minimum and maximum cubic feet per minute setpoints, 
damper fail position, and thermostat action. 

6. The terminal manufacturer shall provide a Class II 24 VAC transformer and dis-
connect switch.  Actuator shall be direct connection shaft mount type without 
linkage.  All controls shall be installed in approved NEMA type sheet metal enclo-
sure by terminal manufacturer. 

7. Box controllers with self calibration shall not interrupt flow. 

I. Control Sequence: See Drawings for control sequences. 

2.3 CASING LINER 

A. Casing Liner, Flexible Elastomeric: Flexible elastomeric duct liner fabricated of pre-
formed, cellular, closed-cell, sheet materials complying with ASTM C534/C534M, 
Type II, Grade 1; and with NFPA 90A or NFPA 90B. 
1. Minimum Thickness: 3/4 inch. 
2. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maxi-

mum smoke-developed index of 50 when tested in accordance with UL 723; cer-
tified by an NRTL. 

3. Liner Adhesive: As recommended by insulation manufacturer and complying with 
NFPA 90A. 

2.4 SOURCE QUALITY CONTROL 

A. AHRI 880 Certification: Test, rate, and label assembled air terminal units in accord-
ance with AHRI 880. 

B.  

PART 3 EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with Section 230529 "Hangers and Supports for HVAC Piping and Equip-
ment" and Section 233113 "Metal Ducts" for hangers and supports. 

B. Install air terminal units according to NFPA 90A. 

C. Install air terminal units level and plumb. Maintain sufficient clearance for normal ser-
vice and maintenance. 
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D. Unless otherwise indicated, air terminal units and associated controls shall be in-
stalled at a height no greater than 3 feet above a ceiling to allow maintenance acces-
sibility. 

3.2 DUCTWORK CONNECTIONS 

A. Comply with requirements in Section 233113 "Metal Ducts" for connecting ducts to air 
terminal units. 

B. Make connections to air terminal units with flexible connectors complying with re-
quirements in Section 233300 "Air Duct Accessories." 

3.3 ELECTRICAL CONNECTIONS 

A. Install field power to each air terminal unit electrical power connection. Coordinate 
with air terminal unit manufacturer and installers. 

B. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

C. Ground equipment in accordance with Section 260526 "Grounding and Bonding for 
Electrical Systems." 

D. Install electrical devices furnished by manufacturer, but not factory mounted, in ac-
cordance with NFPA 70 and NECA 1. 

E. Install nameplate for each electrical connection, indicating electrical equipment des-
ignation and circuit number feeding connection. 
1. Nameplate shall be laminated acrylic or melamine plastic signs with a black 

background and engraved white letters at least 1/2 inch high. 

3.4 IDENTIFICATION 

A. Label each air terminal unit with drawing designation, nominal airflow, maximum and 
minimum factory-set airflows, and coil type. Comply with requirements in Section 
230553 "Identification for HVAC Piping and Equipment" for equipment labels and 
warning signs and labels. 

3.5 STARTUP SERVICE 

A. Perform startup service. 
1. Complete installation and startup checks in accordance with manufacturer's writ-

ten instructions. 
2. Verify that inlet duct connections are as recommended by air terminal unit manu-

facturer to achieve proper performance. 
3. Verify that controls and control enclosure are accessible. 
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4. Verify that control connections are complete. 
5. Verify that nameplate and identification tag are visible. 
6. Verify that controls respond to inputs as specified. 

3.6 ADJUSTING 

A. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC" for air terminal unit testing, adjusting, and balancing. 

3.7 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
1. After installing air terminal units and after electrical circuitry has been energized, 

test for compliance with requirements. 
2. Leak Test: After installation, fill water coils and test for leaks. Repair leaks and re-

test until no leaks exist. 
3. Operational Test: After electrical circuitry has been energized, start units to con-

firm proper motor rotation and unit operation. 
4. Test and adjust controls and safeties. Replace damaged and malfunctioning con-

trols and equipment. 

B. Air terminal unit will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.8 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain air terminal 
units. 

END OF SECTION 


