DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING
Section 23 36 00 - Air Terminal Units


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Air Terminal Unit” Work is shown in the Contract Documents. Section includes, variable volume terminal units, fan powered terminal units, variable volume regulators, integral sound attenuation, integral heating coils, integral damper motor operators, integral controls.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
List reference standards that are included within the text of this section. Edit the following as required for project conditions.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
1. ADC (Air Diffusion Council) Test Code Standards

2. ASHRAE (American Society of Heating, Refrigerating and Air Conditioning Engineers)

3. NEMA (National Electrical Manufacturers Association)

4. NFPA (National Fire Protection Association)

a. NFPA 90A - Installation of Air Conditioning and Ventilation Systems.

5. UL (Underwriters Laboratories, Inc.)

a. UL 181 - Factory-Made Air Ducts and Connectors.

1.3 SUBMITTALS

Only request submittals needed to verify compliance project requirements.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions.
B. Submittals shall include the following:
1. Product Data: Submit data indicating configuration, general assembly, and materials used in fabrication. Include catalog performance ratings that indicate airflow, static pressure, and NC designation. Include electrical characteristics and connection requirements. Include schedules listing discharge and radiated sound power level for each of second through sixth octave bands at inlet static pressures of 1 inch to 4 inches w.g.
2. [Air Terminal Unit: Unit manufacturer shall furnish certified sound power levels for both discharge and casing radiated sound in each of the second through sixth octave bands for every unit furnished with inlet pressures of ¾ inch, 1-1/2 inch, and 3 inch water column determined in accordance with ASHRAE Standard 36, latest publication. Room sound level (RC or NC) shall be shown for each unit for design cfm and inlet pressure of ¾ inch, 1-1/2 inch, and 3 inch w.g. for both discharged air and casing radiated sound power sourced.]
3. Manufacturer's Installation Instructions: Submit support and hanging details, and service clearances required.
4. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

1.4 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years [documented] experience.

B. Installer: Company specializing in performing Work of this section with minimum three years [documented] experience [and is approved by the manufacturer].

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect air terminal units from damage, dirt, moisture, etc. at all times.

1.6 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.7 COORDINATION

A. Coordinate Work with 23 09 23 – Direct Digital Controls.

1.8 EXTRA MATERIALS

A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
Include spare parts information in Operation and Maintenance Manuals.
Supply two additional electric motors of each size of fan powered terminal units.
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

For Aviation projects, refer to Port of Seattle Aviation/Facilities and Infrastructure “Mechanical Systems Standards, January 22, 2014” for acceptable product manufacturers and models for use at the Airport.  
2.1 AIR TERMINAL UNITS

Edit the following descriptive specifications to identify project requirements.

A. Manufacturers: Titus, Enviro-Tec, Nailor, Or Approved Equal.  
B. Ceiling mounted variable air volume, constant, fan powered supply air control terminals for connection to single, dual duct, central air systems, with pneumatic or electric system powered electronic variable volume controls, pneumatic, mechanical system powered constant volume control, electric hot water heating coils.

C. Identify each terminal unit with clearly marked identification label and airflow indicator. Include unit nominal airflow, maximum factory-set airflow and minimum factory-set airflow and coil type.

2.2 SINGLE DUCT VARIABLE VOLUME UNITS
A. Manufacturer and Type: Titus, Enviro-Tec, Nailor, Or Approved Equal, single duct, variable air volume air terminal unit. System pressure independent constant volume control; velocity pressure sensor and volume damper on inlet, and a minimum 2 row heating coil on unit discharge.  
B. Basic Assembly:

1. Casings: Minimum [22] [___] gage galvanized steel with brackets suitable for attachment on hangar straps, bottom access panel for servicing heating coil. Casing leakage shall not exceed 10 cfm at 1 inch w.c. pressure differential.

2. Lining: Minimum [1/2] [3/4] [1] [___] inch thick neoprene or vinyl coated fibrous glass insulation, 1-1/2 lb./cu. ft. density, meeting NFPA 90A requirements and UL 181 erosion requirements. [Face lining with [___] mil [Mylar] [Tedlar] film.]

3. Plenum Air Inlets: Round stub connections, S slip and drive connections for duct attachment.

4. Plenum Air Outlets: S slip-and-drive connections.  

C. Basic Unit:

1. Configuration: Air volume damper assembly inside unit casing. Locate control components inside protective metal shroud.

2. Volume Damper: Construct of galvanized steel with peripheral gasket and self-lubricating bearings; maximum damper leakage: 2 percent of design air flow at [1] [3] [___] inches [rated] [___] inlet static pressure.

3. Mount damper operator to position damper normally open, normally closed as indicated.

4. Flow measuring taps and flow curves shall be supplied with each terminal unit for field balancing airflow. Pneumatic tubing shall be UL Listed, fire retardant type.

D. Attenuation Section: Line attenuation sections with [2] [___] inch thick insulation.

E. Multi Outlet Attenuation Section: With [6] [8] inch diameter collars, each with butterfly balancing damper with lock.

F. Round Outlet: Discharge collar matching inlet size.

G. Hot Water Heating Coil:

1. Construction: ARI 410, 1/2 inch copper tube mechanically expanded into aluminum plate fins, leak tested under water to 200 psig pressure, 10 fins per inch, minimum 2-row coil, factory installed.

2. Capacity: Based on [195] [___] degree F entering water, [165] [___] degree F leaving water and [50] [___] percent total air volume.  

H. Electric Heating Coil: Not for use at Airport
1. Construction: UL labeled, slip-in type, open coil design, integral control box factory wired and installed, with:

a. Primary and secondary over-temperature protection.

b. Minimum airflow switch.

c. [Pneumatic/electric switches and relays] [Magnetic contactor for each step of control].  
2. Electrical Characteristics:

a. [___] kW.

b. [___] volts, single or three phase, 60 Hz.

c. Refer to Section 26 27 26 – Wiring Devices.

I. Automatic Damper Operator:

1. Electric Actuator: 24 volt with high limit and with remote temperature read and reset capability.

OR

2. Pneumatic Damper Operator: [8-13] [3-13] [____] psig spring range.

3. Maximum Volume Controller and Probe: Pneumatic, with calibration pressure taps for high flow limited proportional variable-air-volume control.
OR

4. Velocity Reset Controller and Probe:

a. Pneumatic.

b. Calibration pressure taps for pressure independent control to compensate for varying inlet static pressure.

c. Minimum and maximum limits set at reset device.

d. Maintain airflow to within 5 percent of set point with inlet static pressure variations up to [2] [4] [___] inches.

e. Reset span, [fixed at 5 psi] [or] [adjustable 3 to 8 psi] shall remain constant regardless of minimum or maximum setting. Reset start point shall be adjustable from 3-10 psi.

J. Thermostat: Thermostat: [Wall-mounted pneumatic] [Wall-mounted electric] [Electronic] type with appropriate mounting hardware.  
2.3 DUAL DUCT VARIABLE VOLUME UNITS

A. Basic Assembly:

1. Casings: Minimum [22] [___] gage galvanized steel.

2. Lining: Minimum [1/2] [3/4] [1] [___] inch] thick neoprene or vinyl coated fibrous glass insulation, 1-1/2 lb./cu. ft. density, meeting NFPA 90A requirements and UL 181 erosion requirements. [Face lining with [___] mil [Mylar] [Tedlar] film.]

3. Plenum Air Inlets: [Round stub connections] [S slip and drive connections] for duct attachment.

4. Plenum Air Outlets: S-slip and drive connections.

B. Basic Unit:

1. Configuration: Two air volume dampers inside unit casing [with mixing attenuation section]. Locate control components inside protective metal shrouds.

2. Volume Dampers: Construct of galvanized steel with peripheral gasket and self lubricating bearings; maximum damper leakage: 2 percent of design air flow at [[1] [3] [___] inches] [rated] [___] inlet static pressure.

3. Mount damper operators to position dampers [normally open] [normally closed] [as indicated].

C. Automatic Damper Operator:

1. Electric Actuator: 24 volt [with high limit] [with remote temperature read and reset capability].

OR

2. Pneumatic Damper Operator: [8-13] [3-13] [___] psig spring range.

3. Velocity Reset Controller and Probe:

a. Pneumatic.

b. Calibration pressure taps for pressure independent control to compensate for varying inlet static pressure.

c. Minimum and maximum limits set at reset device.

d. Maintain airflow to within 5 percent of set point with inlet static pressure variations up to [2] [4] [___] inches.

e. Reset span, [fixed at 5 psi] [or] [adjustable 3 to 8 psi] shall remain constant regardless of minimum or maximum setting. Reset start point shall be adjustable from 3-10 psi.

D. Thermostat: Thermostat: [Wall-mounted pneumatic] [Wall-mounted electric] [Electronic] type with appropriate mounting hardware.

E. Control Sequence:

1. Cooling damper to be normally [closed] [open].

2. Modulate cold damper closed as warm damper opens. Provide for dual-duct constant volume operation.

3. Sequence so warm damper actuator may be field adjusted to start opening simultaneous with closing of cold damper or delayed until up to 10 degrees F change in room temperature after cold damper has closed.

4. Sequence pneumatic operators with spring ranges selected so warm damper begins to open after cooling damper has fully closed.

5. Provide pneumatic pressure independent controls [or high limit controls] for control of both warm and cold damper, factory calibrated for maximum airflow.  
2.4 FAN POWERED VARIABLE VOLUME UNITS

A. Basic Assembly:

1. Casings: Minimum [20] [___] gage galvanized steel.

2. Lining: Minimum [1/2] [3/4] [1] [___] inch] thick neoprene or vinyl coated fibrous glass insulation, 1-1/2 lb./cu. ft. density, meeting NFPA 90A requirements and UL 181 erosion requirements. [Face lining with [___] mil [Mylar] [Tedlar] film.]  

3. Plenum Air Inlets: Round stub connections and S slip and drive connections for duct attachment.

4. Plenum Air Outlets: S-slip and drive connections.

B. Basic Unit:

1. Configuration: Air volume damper assembly and fan in series or parallel arrangement inside unit casing. Locate control components inside protective metal shroud.

2. Volume Damper: Construct of galvanized steel with peripheral gasket and self-lubricating bearings; maximum damper leakage: 2 percent of design air flow at [[1] [3] [___] inches] [rated] [___] inlet static pressure.

3. Mount damper operator to position damper [normally open] [normally closed] [as indicated].

C. Automatic Damper Operator:

1. Electric Actuator: 24 volt [with high limit] [with remote temperature read and reset capability].
OR

2. Pneumatic Damper Operator: [8-13] [3-13] [___] psig spring range.  
3. Maximum Volume Controller and Probe: Pneumatic, with calibration pressure taps for high flow limited proportional variable-air volume control.

OR

4. Velocity Reset Controller and Probe:

a. Pneumatic.

b. Calibration pressure taps for pressure independent control to compensate for varying inlet static pressure.

c. Minimum and maximum limits set at reset device.

d. Maintain airflow to within 5 percent of set point with inlet static pressure variations up to [2] [4] [___] inches.

e. Reset span, [fixed at 5 psi] [or] [adjustable 3 to 8 psi] shall remain constant regardless of minimum or maximum setting. Reset start point shall be adjustable from 3-10 psi.  

D. Fan Assembly

1. Fan: Forward curved centrifugal type with direct drive permanent-split-capacitor type, thermally protected motor. [Refer to Division 26 Electrical.]
2. Speed Control: Infinitely adjustable with electric/pneumatic and electronic controls.

3. Isolation: Fan/motor assembly on rubber isolators.

4. Electrical Characteristics:

a. [___] hp ([___] kW).

b. [___] volts, single or three phase, 60 Hz.

c. Refer to Section 26 27 26 – Wiring Devices.

E. Attenuation Section: Line attenuation sections with [2] [___] inch thick insulation.

F. Hot Water Heating Coil:

1. Construction: 1/2 inch copper tube mechanically expanded into aluminum plate fins, leak tested under water to 200 psig pressure, factory installed.

2. Capacity: Based on [195] [___] degree F entering water, [165] degree F leaving water and [50] [___] percent total air volume.  

G. Electric Heating Coil:
Electric heating coils not allowed at Airport unless prior approval from Facilities and Infrastructure
1. Construction: UL labeled, slip-in type, open coil design, integral control box factory wired and installed, with:

a. Primary and secondary over-temperature protection.

b. Minimum airflow switch.

c. Pneumatic/electric switches and relays, magnetic contactor for each step of control.

2. Electrical Characteristics:

a. [___] kW.

b. [___] volts, single or three phase, 60 Hz.

c. Refer to Section 26 27 26 – Wiring Devices.

H. Wiring

1. Factory mount and wire controls. Mount electrical components in control box with removable cover. Incorporate single point electrical connection to power source.

2. Factory mount transformer for control voltage on electric and electronic control units. Provide terminal strip in control box for field wiring of temperature sensor and power source.

3. Electrical Characteristics:

a. [___] volts, single or three phase, 60 Hz [___] minimum circuit ampacity.

b. [___] amperes maximum fuse size, circuit breaker size and overcurrent protection.

4. Wiring Terminations: Wire fan and controls to terminal strip. Provide terminal lugs to match branch-circuit conductor quantities, sizes, and materials indicated. Enclose terminal lugs in terminal box.

5. Disconnect Switch: Factory mount fused, non-fused disconnect switch in control panel and on equipment under provisions of Section 26 27 26 – Wiring Devices.
I. Controls:

1. [Pneumatic] [Electric] [Electronic] Controls: Contain in NEMA-1 enclosure with access panel sealed from airflow and mounted on side of unit. Factory mount controls [and thermostat] to accomplish the following specified sequence of operation.

2. Electronic Control, Central System Fan "On" - Occupied Mode:

a. When duct pressure is sensed indicating primary air system operating, thermostat and primary variable volume damper proportions air flow from central system.

b. As thermostat senses reduced cooling demand, volume damper closes. At field adjustable point, unit fan is energized. [As cooling demand continues to fall, volume damper closes and fan speed increases.]

c. If central duct system pressure varies, volume damper maintains constant primary airflow.

d. As thermostat senses no cooling requirement, control system closes volume damper. Before heating is initiated, control enters field adjustable no load band. On sensing need for heat, heating coil is energized [proportionally] [in steps].

3. Electronic Control, Central System Fan "Off" - Unoccupied Mode:

a. Provide field adjustable temperature setback. On need for heat, terminal unit fan and heating coil are energized.

b. Hold volume damper closed.

4. Pneumatic/Electric Control, Central System Fan "On" -Occupied Mode:

a. As thermostat senses cooling, volume damper proportions airflow from central system.

b. As thermostat senses less cooling and damper closes, [pneumatic/electric] [damper position] switch energizes fan.

c. Electronic fan speed control manually adjusts maximum fan speed to match downstream resistance.

d. Velocity reset primary air control (pressure independent) with maximum and minimum limits.

e. Hi-limit device, factory set, limits maximum primary airflow.

f. As thermostat senses no cooling, control system closes volume damper to stop flow from central-system primary air duct before heating is initiated. On sensing further need for heat, heating coil is energized.

5. Pneumatic/Electric Control, Central System Fan "Off" - Unoccupied Mode:

a. Thermostat cycles fan.

b. Day/night thermostat cycles fan and controls at reduced temperature.

J. Thermostat: Thermostat: [Wall-mounted pneumatic] [Wall-mounted electric] [Electronic] type with appropriate mounting hardware.
2.5 MECHANICAL TYPE VARIABLE VOLUME UNITS

A. Basic Assembly:

1. Casings: Minimum [22] [___] gage galvanized steel; maximum casing leakage: 3 percent of design air flow at [6] [___] inches minimum inlet static pressure.

2. Lining: Minimum [1/2] [3/4] [1] [___] inch thick neoprene or vinyl coated fibrous glass insulation, 1-1/2 lb./cu. ft. density, meeting NFPA 90A requirements and UL 181 erosion requirements. [Face lining with [___] mil [Mylar] [Tedlar] film.]

3. Plenum Air Inlets: [Round/oval stub connections] [S slip and drive connections] for duct attachment.

4. Plenum Air Outlets: S-slip and drive connections.

B. Basic Unit:

1. Configuration: Air volume damper assembly and control components inside unit casing.

2. Volume Damper: Construct of galvanized steel with peripheral gasket and self-lubricating bearings; maximum damper leakage: 2 percent of design air flow at [[1] [3] [___] inches] [rated] [___] inlet static pressure.

3. Mount damper operator to position damper as [normally open] [normally closed] [as indicated].

C. Regulator:

1. Location: Air volume damper and automatic flow control assembly inside unit casing.

2. Construction: Extruded aluminum or 20 gage galvanized steel components; key damper blades into shaft with nylon fitted pivot points.

3. Automatic flow control assembly: Combine spring rates matched for each volume regulator size with machined dashpot for stable operation.

4. Air volume control damper shall be factory- calibrated assembly consisting of damper and damper shaft extension for connection to externally mounted control actuator.

5. Internally mounted [pneumatic] [electric] actuator [with pilot positioner]: Position damper [normally open] [normally closed] [as indicated].

D. Multi Outlet Adapter Section: With [6] [8] inch diameter collars, each with butterfly balancing damper with lock.  

E. Hot Water Heating Coil:

1. Construction: 1/2 inch copper tube mechanically expanded into aluminum plate fins, leak tested under water to 200 psig pressure, factory installed.

2. Capacity: Based on [195] [___] degree F entering water, [165] [___] degree F leaving water and [50] [___] percent total air volume.

3. No less than 2 row coils shall be installed.

F. Electric Heating Coil:
Electric heating coils not allowed at Airport unless prior approval from Facilities and Infrastructure
1. Construction: UL labeled, slip-in type, open coil design, integral control box factory wired and installed, with:

a. Primary and secondary over-temperature protection.

b. Minimum airflow switch.

c. [Pneumatic/electric switches and relays] [Magnetic contactor for each step of control].

2. Electrical Characteristics:

a. [___] kW.

b. [___] volts, [single] [three] phase, 60 Hz.

c. Refer to Section 26 27 26 – Wiring Devices.

G. Automatic Damper Operator:

1. Electric Actuator: 24 volt [with high limit] [with remote temperature read and reset capability].

OR

2. Pneumatic Damper Operator: [8-13] [3-13] [___] psig spring range.

2.6 SYSTEM POWERED VARIABLE VOLUME UNITS

A. Basic Assembly:

1. Casings: Galvanized steel.

2. Lining: Minimum [1/2] [___] inch thick neoprene or vinyl coated fibrous glass insulation, 1-1/2 lb./cu. ft. density, meeting NFPA 90A requirements and UL 181 erosion requirements. [Face lining with [___] mil [Mylar] [Tedlar] film.]

3. Plenum Air Inlets: Round/oval stub connections.

4. Plenum Air Outlets: S-slip and drive connections.

B. Basic Unit:

1. Configuration: Air volume damper and automatic flow control assemblies inside unit casing.

2. Volume Damper: Construct of galvanized steel with peripheral gasket and self lubricating bearings.

C. Regulator Assembly: System-air powered bellows section incorporating polypropylene bellows for volume regulation and thermostatic control. Polypropylene material shall perform at temperatures of 0 to 140 degrees F and be impervious to moisture and fungus. Design bellows for 10 inches static pressure and factory check for leaks.  

D. Multi Outlet Attenuation Section: With [6] [8] inch diameter collars, each with butterfly balancing damper with lock.
E. Hot Water Heating Coil:

1. Construction: 1/2 inch copper tube mechanically expanded into aluminum plate fins, leak tested under water to 200 psig pressure, factory installed.

2. Capacity: Based on 160 degrees F entering water, 140 degrees F leaving water and 50 percent total air volume.

F. Electric Heating Coil:
Electric heating coils not allowed at Airport unless prior approval from Facilities and Infrastructure
1. Construction: UL labeled, slip-in type, open coil design, integral control box factory wired and installed, with:

a. Primary and secondary over-temperature protection.

b. Minimum airflow switch.

c. [Pneumatic/electric switches and relays] [Magnetic contactor for each step of control].

2. Electrical Characteristics:

a. [___] kW.

b. [___] volts, [single] [three] phase, 60 Hz.

c. Refer to Section 26 27 26 – Wiring Devices.

G. Controls:

1. Suitable for operation with duct pressures between 1/4 inch and 3 inches static pressure.

2. Mount controls in sheet metal enclosure on unit.

3. Factory mounted and piped 5-micron filter, velocity resetting adjustable high limit control and amplifying relay.

4. System powered [aspirating diffuser] [wall] mounted thermostat.

5. Limit switch shall activate heating system.

6. Provide morning warm up control to sense duct temperature and control unit at maximum airflow during heating mode.
The following section may alternately be used for Airport projects. If not specifically needed it should be deleted as it may conflict with the above requirements

2.7 VAV INDUCTION UNITS (UL LABELED)
A. General: Single inlet, variable air volume (VAV) unit with provisions for inducing re-circulated air from ceiling plenum. 100% primary air at maximum cooling, 25% primary air at minimum cooling, but capable of full primary shut-off. Titus, Enviro-Tec, Nailor, Or Approved Equal.  
1. Unit Casing: Galvanized or coated steel box, lined with thermal and sound attenuating glass fiber matte. U.L Plenum rated enclosure.

2. Controls: Factory installed electric actuators, primary air volume regulators, and accessories. Automatic volume regulation reset from room temperature sensor for inlet pressures between 1-1/2 inch to 6 inch wg, external flow measuring taps and charts. 

3. Heating Coils: ARI rated, hot water coil. Two row minimum. Seamless copper tube with mechanically bonded aluminum fins. 

4. Sound Ratings: Maximum 35 n.c. radiated sound level and 45 n.c. discharge sound level at inlet static pressure of l.5 inch w.g. rating in accord with ASHRAE Standard 36-72.
The following section may alternately be used for Airport projects. If not specifically needed it should be deleted as it may conflict with the above requirements

2.8 VAV CONTROL BOXES (UL LABELED)

1. General: Single inlet, variable air volume (VAV) unit with provisions for inducing re-circulated air from ceiling plenum. 100% primary air at maximum cooling, 25% primary air at minimum cooling, but capable of full primary shut-off. Titus, Enviro-Tec, Nailor, Or Approved Equal.  
2. Unit Casing: Galvanized or coated steel box, lined with thermal and sound attenuating glass fiber matte. U.L Plenum rated enclosure.

3. Controls: Factory installed electric actuators, primary air volume regulators, and accessories. Automatic volume regulation reset from room temperature sensor for inlet pressures between 1-1/2 inch to 6 inch wg, external flow measuring taps and charts. 

4. Heating Coils: ARI rated, hot water coil. Two row minimum. Seamless copper tube with mechanically bonded aluminum fins. 

5. Sound Ratings: Maximum 35 n.c. radiated sound level and 45 n.c. discharge sound level at inlet static pressure of l.5 inch w.g. rating in accord with ASHRAE Standard 36-72.
The following section may alternately be used for Airport projects. If not specifically needed it should be deleted as it may conflict with the above requirements

2.9 CONSTANT VOLUME (CV) CONTROL UNITS (UL LABELED)

A. General: Single inlet, constant volume (CV) unit with electric powered regulator. Titus, Enviro-Tec, Nailor, Or Approved Equal.  
1. Unit Casing: Galvanized or coated steel box, lined with thermal and sound attenuating glass fiber matte.

2. Heating Coils: Seamless copper tube with mechanically bonded aluminum fins.

3. Sound Ratings: Maximum 35 NC radiated sound level and 45 NC discharge sound level at inlet static pressure of 1-1/2 inch w.g. rating in accord with ASHRAE Standard 36-72.  
The following section may alternately be used for Airport projects. If not specifically needed it should be deleted as it may conflict with the above requirements

2.10 FAN POWERED VAV UNITS (UL LABELED)

A. General: Single inlet, fan in parallel or series arrangement with filtered plenum re-circulation.  0 to 100 percent primary air, 25 to 50 percent primary air at minimum design cooling, but capable of full primary shut off. Titus, Enviro-Tec, Nailor, Or Approved Equal.  
1. Unit Casing: U.L. Plenum rated enclosure. Galvanized or coated steel box, lined with thermal and sound attenuating glass fiber matte.

2. Controls: Factory installed electric actuators, primary air volume regulators, and accessories. Automatic volume regulation reset from room temperature sensor for inlet pressures between 1-1/2 inch to 6 inch w.g., external flow measuring taps and charts. 

3. Solid State Fan speed control switch, fan overload protection and fan disconnect switch.

4. Heating Coils: ARI rated, hot water coil. Seamless copper tube with mechanically bonded aluminum fins. Two row minimum.  

5. Sound Ratings: Maximum 35 n.c. radiated sound level and 45 n.c. discharge sound level at inlet static pressure of l-1/2 inch w.g. rating in accord with ASHRAE Standard 36-72.

PART 3   EXECUTION

3.1 EXAMINATION

A. Verify ductwork is ready to receive Work.

3.2 INSTALLATION

A. Connect to ductwork in accordance with Section 23 31 00 - Ducts.

B. Provide ceiling access doors or locate units above easily removable ceiling components.

C. Support units individually from structure. Do not support from adjacent ductwork.

D. Select mounting frame style for type of construction and module of ceiling or wall in which they are mounted.

E. Provide minimum of [5] [___] feet of [1] [2] inch thick lined ductwork downstream of units.

3.3 ADJUSTING

A. Reset volume with damper operator attached to assembly allowing flow range modulation from 100 percent of design flow to [0] [50] [___] percent full flow. [Set units with heating coils for minimum [50] [___] percent full flow.]  
3.4 SCHEDULES

Provide a schedule when there is more than one of each size unit.

Refer to Port of Seattle Aviation/Facilities and Infrastructure “Mechanical Systems Standards, January 22, 2014”.The following examples may assist in developing such a schedule.  
PART 4   MEASUREMENT AND PAYMENT
4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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