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AIR TERMINAL UNITS
GENERAL
SUMMARY
Section includes the following:
Adjust list below to suit Project. Add other types to list below, and also within Part 2, for renovation projects requiring “other products to match existing system designs.  
Single-duct air terminal units. 
Fan powered air terminal units.
Duct mounted reheating coils.
DEFINITIONS
AHRI			Air-Conditioning, Heating, and Refrigeration Institute
ASHRAE		American Society of Heating, Refrigeration, and Air Conditioning Engineers
ACTION SUBMITTALS
Product Data: For each type of air terminal unit.
Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for air terminal units.
Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
Shop Drawings: For air terminal units.
Include plans, elevations, sections, and mounting details.
Include details of equipment assemblies. Indicate dimensions, weights, loads, and required clearances, method of field assembly, components, and location and size of each field connection.
Retain first subparagraph below if equipment includes wiring.
Include diagrams for power, signal, and control wiring.
Hangers and supports, including methods for duct and building attachment, seismic restraints, and vibration isolation.
Retain "Delegated Design Submittal" Paragraph below if design services have been delegated to Contractor. If seismic restraints are not applicable, signing and sealing by professional engineer are not required. 
Delegated Design Submittal: For vibration isolation and supports,, and seismic restraints indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified California registered professional engineer responsible for their preparation.
Materials, fabrication, assembly, and spacing of hangers and supports.
Design Calculations: Calculate requirements for selecting vibration isolators, supports,  and seismic restraints.
INFORMATIONAL SUBMITTALS
Retain "Coordination Drawings" Paragraph below for situations where limited space necessitates maximum utilization for efficient installation of different components or if coordination is required for installation of products and materials by separate installers. Coordinate paragraph with other Sections specifying products listed below. Preparation of coordination drawings requires the participation of each trade involved in installations within the limited space.
Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, indicating the items described in this Section, and coordinated with all building trades.
Retain "Seismic Qualification Data" Paragraph below if required by seismic criteria applicable to Project. Coordinate with Section 23 0548 "Vibration and Seismic Controls for HVAC." See ASCE/SEI 7 for certification requirements for equipment and components.
Seismic Qualification Data: For air terminal units, accessories, and components, from manufacturer.
Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
Field quality-control reports.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For air terminal units to include in emergency, operation, and maintenance manuals.
In addition to items specified in Section 01 7823 "Operation and Maintenance Data," include the following:
Instructions for resetting minimum and maximum air volumes.
Instructions for adjusting software set points.
QUALITY ASSURANCE
Product Options:  Drawings indicate size, profiles, and dimensional requirements of air terminal units and are based on the specific system indicated.  Refer to Division 01.
Sound Performance: Air Terminal Unit sizing and selection shall include sound performance characteristics.  Terminal selection shall be limited to a maximum of 80% of nominal air flow range.
UL Listing:  Meeting UL 181 requirements flame spread, smoke developed, and erosion.
NFPA Compliance:  NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."
Performance:  Rate air terminal unit performance characteristic data in accordance with AHRI 880.
COORDINATION
Coordinate layout and installation of air terminal units and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.
Coordinate control wiring, transformer requirements, electrical wiring and electrical disconnect installation.
Coordinate DDC controller, automatic temperature controls, and instrumentation installation.
Coordinate CBC equipment anchorage and seismic bracing requirements.
Structural Seismic Performance:  Refer to Division 23 Section “Vibration and Seismic Controls for HVAC.” 
PRODUCTS
MANUFACTURERS
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
Terminal Unit Manufacturers:
Anemostat Products
Krueger-HVAC
Nailor Industries
Price Industries
Titus
Or equal.
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Reheat Coil Manufacturers:
American Coil
Colmac Coil Manufacturing, Inc.
Rahn Industries 
Or equal
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal,” comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.  
SINGLE-DUCT AIR TERMINAL UNITS
Configuration:  Volume-damper assembly inside unit casing with control components inside a protective metal shroud.
Casing:  Minimum 20-gauge galvanized steel, 304 stainless steel, or 0.04-inch thick aluminum.
Casing Lining:  1-inch-thick, coated, fibrous-glass duct liner complying with ASTM C1071; secured with adhesive.  Cover liner with nonporous foil and perforated metal.
Retain standard lining in subparagraph above or alternative lining in first subparagraph below; below is for vivarium, laboratories, medical-facility and clean-room applications.
[Casing Lining:  Adhesive attached, ¾-inch-thick, polyurethane foam insulation complying with UL 181 erosion requirements, and having a maximum flame-spread index of 25 and a maximum smoke-developed index of 50, for both insulation and adhesive, when tested in accordance with ASTM E84.]
Air Inlet:  Round stub connection or S-slip and drive connections for duct attachment.
Air Outlet:  S-slip and drive connections.
Provide multi-point averaging flow sensor in inlet section.
Access:  Removable panels or door for access to damper and upstream of coil with airtight gasket and secured in place.
Maximum leakage, tested in accordance with ASHRAE 130 latest edition, with internal damper open and casing outlet capped, with 3-inches water gauge pressure applied, shall not exceed the following values:
6-inch and smaller units – 5 cfm
7 to 10-inch units – 10 cfm
12 to 16-inch units – 20 cfm
Volume Damper:  Galvanized steel with peripheral gasket and self-lubricating bearings.
Maximum Damper Leakage:  ARI 880 rated, 2 percent of nominal airflow at 6 inches w.g. inlet static pressure.
Damper Position:  Fail in last position. 
Spring return for normally closed only required where specifically indicated.
Reheat Coil: See Reheat Coils portion of the specification herein. 
FAN-POWERED AIR TERMINAL UNITS
Not for new installations on campus, replacements only with permission from FM Engineering Group.
Configuration:  Volume-damper assembly and fan in series or in parallel arrangement inside unit casing with control components inside a protective metal shroud.  
Casing:  Minimum 20-gage galvanized steel or minimum 0.04-inch thick aluminum.
Retain standard lining in subparagraph above or alternative lining in first subparagraph below; below is for vivarium, laboratories, medical-facility and clean-room applications.
Casing Lining:  Adhesive attached, ¾-inch thick, polyurethane foam insulation complying with UL 181 erosion requirements, and having a maximum flame-spread index of 25 and a maximum smoke-developed index of 50, for both insulation and adhesive, when tested in accordance with ASTM E84.
Air Inlets:  Round stub connections or S-slip and drive connections for duct attachment.
Air Outlet:  S-slip and drive connections.
Provide multi-point averaging flow sensor in inlet section.
Access:  Removable panels for access to dampers and other parts requiring service, adjustment, or maintenance; with airtight gasket and quarter-turn latches.
Maximum leakage, tested in accordance with ASHRAE 130-2008 or later edition, based on casing outlet capped with 3-inches pressure applied, shall not exceed the following values:
6-inch and smaller units – 5 cfm
7 to 10-inch units – 10 cfm
12 to 16-inch units – 20 cfm
Volume Damper:  Galvanized steel with peripheral gasket and self-lubricating bearings.
Maximum Damper Leakage (ARI 880 rated), at 1.5 inches water gauge differential pressure, shall not exceed 10 CFM.
Damper Position:  Fail in last position. 
Spring return for normally closed only required where specifically indicated..
Fan Section:  Galvanized-steel plenum, with direct-drive fan with air filter and backdraft damper.
Retain standard lining in subparagraph above or alternative lining in first subparagraph below; below is for vivarium, laboratories, medical-facility and clean-room applications.
Casing Lining:  Adhesive attached, ¾-inch-thick, polyurethane foam insulation complying with UL 181 erosion requirements, and having a maximum flame-spread index of 25 and a maximum smoke-developed index of 50, for both insulation and adhesive, when tested in accordance with ASTM E84.
Fan motor assembly shall be centrifugal fan with a direct drive motor. Motors shall be ECM, variable-speed, DC, brushless motors specifically designed for use with single phase, 120 or 277 volt, 60 hertz electrical input. 
Motor shall be complete with and operated by a single-phase integrated controller/inverter that operates the wound stator and senses rotor position to electronically commutate the stator. Motors shall be designed for synchronous rotation. 
Motor rotor shall be permanent magnet type with near zero rotor losses. 
Motor shall have built-in soft start and soft speed change ramps. 
Motor shall be able to be mounted with shaft in horizontal or vertical orientation. 
Motor shall be permanently lubricated with ball bearings. 
Motor shall be direct coupled to the blower. Motor shall maintain a minimum of 70% efficiency over its entire operating range. 
Provide remote fan speed output control for field adjustment of the fan airflow setpoint.  
Air Filter:  2-inch-thick, fiberglass throwaway.
Factory-Mounted and -Wired Controls:  Electrical components shall be mounted in control box with removable cover.  Incorporate single-point electrical connection to power source.
Control Transformer:  Factory mounted for control voltage on electric and electronic control units with terminal strip in control box for field wiring of thermostat and power source.
Wiring Terminations:  Fan and controls to terminal strip, and terminal lugs shall match quantities, sizes, and materials of branch-circuit conductors.  Enclose terminal lugs in terminal box that is sized in accordance with CEC.
Disconnect Switch:  Factory-mounted, fused type.
Control Panel Enclosure:  NEMA 250, Type 1, with access panel sealed from airflow and mounted on side of unit.
Control Sequence:
With central system fan operating in occupied mode, sequence the controls as follows:
When primary duct is pressurized, modulate volume damper to maintain room temperature.
On reduced-cooling demand, close volume damper.  At a field-adjustable point, air terminal fan is energized.
As cooling demand increases, increase air terminal fan speed.
If central duct system pressure varies, modulate volume damper to maintain constant primary airflow.
If no cooling or heating demand, control enters field-adjustable, no-load band.
On heating demand, actuate heating coil control valve.
With central system fan operating in unoccupied mode, sequence the controls as follows:
On heating demand, energize air terminal unit fan and operate reheat coil control valve.
Maintain field-adjustable setback temperature.
Close volume damper.
Reheat Coil: See Reheat Coils portion of the specification herein
REQUIRED ACCESSORIES
DDC Controls:  Single terminal unit controller and actuator specified in Division 23 Section "Instrumentation and Controls."
Control Transformer:  For control voltage on electronic control units.
Attenuator Section:  Similar to terminal casing, as specified above. For multi-outlet attenuator section: provide collars; each with a locking-quadrant balancing damper.
Access:  Removable screwed panels for access to dampers, and other parts requiring service, adjustment, or maintenance; with airtight gasket.
REHEAT COILS
Hot-Water Heating Coil:  
Fins in air handling systems designed with 20% or more outside air cfm during non-economizer mode: 0.008-inch-thick copper fins with stainless steel casing.
Fins in air handling systems designed with less than 20% outside air cfm during non-economizer mode: 0.008-inch-thick copper fins, or 0.010-inch-thick phenolic coated aluminum fins with 16 gauge galvanized casings.
Fins may be rippled. Waffled fins are prohibited. 
Where very low flows are expected, consider ⅜ x 0.032 copper tubing with permission of University. Note that the wall thickness does not change with tube diameter. 
Tubes: minimum 0.032-inch-thick copper ⅜-inch, ½-inch, or ⅝-inch diameter mechanically expanded into plate fins and factory-installed casings.  Instead of copper coils, 0.028-inch-thick, stainless steel ⅜-inch, ½-inch, or ⅝-inch diameter tubes are permitted. 
Clean, degrease, and protect coils from dirt at factory and ship to site suitably protected from damage to any component. 
Factory test coils at 350 psi. 
SOURCE QUALITY CONTROL
Always number with the University assigned room number.  If new rooms are constructed, confirm that University has assigned new room numbers. 
Identification:  Label each air terminal unit with thermostat location room number, nominal airflow, maximum and minimum factory-set airflows, coil type, and ARI certification seal.
Verification of Performance:  Rate air terminal units in accordance with ARI 880.
EXECUTION
INSTALLATION
Install air terminal unit’s level and plumb.  Maintain sufficient clearance for normal service and maintenance.
Install air terminal units with seismic bracing, where required by code.
CONNECTIONS
Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.  Shop drawings shall show specific installation locations.
Install piping adjacent to air terminal units in such a way that there is still adequate service and maintenance space.
Hot-Water Piping:  In addition to requirements in Section 23 2113, "Hydronic Piping and Valves," connect heating coils to supply with shutoff valve, strainer, and union or flange; and to return with control valve, automatic flow limiting valve, shutoff valve and union or flange, in accordance with UCI Campus Standard details.
Connect ducts to air terminal units in accordance with Division 23 Section "Metal Ducts.”
Connect DDC control wiring and control devices in accordance with Section 23 0923 “DDC Controls for HVAC.”
Connect wiring in accordance with Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
Tighten electrical connectors and terminals in accordance with manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:
After installing air terminal units and after electrical circuitry has been energized, test for compliance with requirements.
Leak Test:  After installation, fill water coils and test for leaks.  Repair leaks and retest until no leaks exist.
Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
Remove and replace malfunctioning units and retest as specified above.
END OF SECTION
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