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SECTION 233600 - AIR TERMINAL UNITS

PART 1 - GENERAL

1.1 WORK INCLUDES
A. Base Bid:
1.  Contractor provide:

a. Shutoff, single-duct air terminal units.

1.2 RELATED WORK
A. Specified elsewhere:
1. Refer to Specification Section 23 09 00 — HVAC Instrumentation and Controls for BAS
requirements.
1.3 PERFORMANCE REQUIREMENTS
A. Structural Performance: 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" and ASCE/SEI 7.

1.4 SUBMITTALS

A. Product Data: For each type of the following products, including rated capacities, furnished
specialties, sound-power ratings, and accessories.

1. Air terminal units.

B. Operation and Maintenance Data: For air terminal units to include in emergency, operation,
and maintenance manuals. In addition to items specified in Section 01 78 23 - Operating and
Maintenance Data, include the following:

1. Instructions for resetting minimum and maximum air volumes.
2. Instructions for adjusting software set points.

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

PART 2 - PRODUCTS

2.1

A

SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Environmental Technologies, Inc.

Krueger.

METALAIRE, Inc.

Titus.

Trane; a business of American Standard Companies.
Nailor Mfg.

Tuttle & Bailey

Price Industries.

ONDOTA WD~

Configuration: Volume-damper assembly inside unit casing with control components inside a
protective metal shroud.

Casing: 0.034-inch steel, single wall.

1. Casing Lining: Adhesive attached, 1/2-inch-thick, coated, fibrous-glass duct liner
complying with ASTM C 1071, and having a maximum flame-spread index of 25 and a
maximum smoke-developed index of 50, for both insulation and adhesive, when tested
according to ASTM E 84.

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

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

requirements in ASHRAE 62.1-2010.

Regulator Assembly: Provide damper assembly with integral flow sensor. Flow sensor shall
be a multi-point, averaging, ring or cross type.

Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bearings.

1. Maximum Damper Leakage: ARI 880 rated, 2 percent of nominal airflow at 3-inch wg
inlet static pressure.

Electric Reheat Coils: Electric coils shall be supplied and installed on the terminal by the
terminal manufacturer. Coils shall be ETL listed. Coils shall be housed in an attenuator section
with the terminal with element grid recessed from unit discharge a minimum of 5 inches to
prevent damage to elements during shipping and installation. Elements shall be 80/20 nickel
chrome, supported by ceramic isolators a maximum of 3.5 inches apart, staggered for
maximum thermal transfer and element life and balanced to ensure equal output per step. The
integral control panel shall be housed in a NEMA 1 enclosure with hinged access door for
access to all controls and safety devices. Electric coils shall contain a primary automatic reset
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2.2

2.3

thermal cutout, a secondary manual reset thermal cutout, differential pressure airflow switch for
proof of flow and line terminal block. Unit shall include an integral door interlock type
disconnect switch. All individual components shall be UL listed or recognized.

Direct Digital Controls: Direct Digital Controls: Provide factory mounting of air terminal
controller. Controller shall be furnished under Section 23 09 00 - HVAC Instrumentation and
Controls.

HANGERS AND SUPPORTS

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.

Steel Cables: Galvanized steel complying with ASTM A 603.

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.

Air Terminal Unit Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws;
compatible with duct materials.

Trapeze and Riser Supports: Steel shapes and plates for units with steel casings; aluminum for
units with aluminum casings.

SOURCE QUALITY CONTROL

Factory Tests: Test assembled air terminal units according to ARI 880.

1. Label each air terminal unit with plan number, nominal airflow, maximum and minimum
factory-set airflows, coil type, and ARI certification seal.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Install air terminal units according to NFPA 90A, "Standard for the Installation of Air
Conditioning and Ventilating Systems."

Install air terminal units level and plumb. Maintain sufficient clearance for normal service and
maintenance.

Install wall-mounted thermostats.
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3.2 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4,
"Hangers and Supports."

B. 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 and
for slabs more than 4 inches thick.

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

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

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

D. 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.

E. Provide a minimum of four hanger rods per terminal unit.

3.3 CONNECTIONS

F. Connect ducts to air terminal units according to Section 23 31 13 - Metal Ducts. Coordinate
duct installations and specialty arrangements with Drawings. Ducts shall be rigidly connected
to terminal units.

3.4 IDENTIFICATION

A. Label each air terminal unit with plan number, nominal airflow, and maximum and minimum
factory-set airflows. Comply with requirements in Section 23 05 53 - 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 according to manufacturer's written
instructions.

Verify that inlet duct connections are as recommended by air terminal unit manufacturer
to achieve proper performance.

Verify that controls and control enclosure are accessible.

Verify that control connections are complete.

Verify that nameplate and identification tag are visible.

Verify that controls respond to inputs as specified.
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3.6 DEMONSTRATION

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

END OF SECTION 233600
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