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SECTION 15840
SECTION 23 36 16
AIR TERMINAL UNITS - VARIABLE VOLUME

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Single duct terminal units.

1. Variable volume.

B. Integral heating coils.

1. Electric resistance.

C. Sound attenuator.

D. Integral terminal unit controls.

1. Direct digital.

1.02  PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION

A. Section 15952 - Controls and Instrumentation: Thermostats and control components.

B. Section 16180 - Equipment Wiring Systems: Thermostats and control components.

1.03  PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION

A. None.

1.04  RELATED SECTIONS

A. Section 15890 - Ductwork.

B. Section 15910 - Ductwork Accessories.

C. Section 15952 - Controls and Instrumentation.

D. Section 15936 - Air Outlets and Inlets.

E. Section 16180 - Equipment Wiring Systems: Electrical supply to units.

1.05  REFERENCES

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

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

C. NFPA 70 - Electric Duct Heaters.

D. UL 1995, Heating and Cooling Equipment.

E. CUL C22.2 No. 236, Heating and Cooling Equipment.

F. AHRI 880 - Air-Conditioning and Refrigeration Institute Standard Rating Conditions for Air Terminals

G. ASTM A 527 (Steel Sheet, Zinc Coated Galvanized).

H. A-A-1419 or F-F-310 Federal specification (filter element, Air conditioning, Viscous-impingement or Dry type, replaceable), Tested per UL 900.

1.06  SUBMITTALS

A. Submit shop drawings and product data sheets indicating configuration, general assembly, and materials used in fabrication.

B. Submit product performance data indicating design air flow, minimum static pressure drop, fan operating condition.

C. Submit sound power and noise criteria (NC) values for radiated and discharge paths.

D. Submit installation, operation and maintenance documentation.

1.07  QUALIFICATIONS

A. Manufacturer: The company manufacturing the products specified in this section shall have a minimum of ten years experience producing products of this type.

1.08  SYSTEM RESPONSIBILITY

A. The contractor shall be responsible for any and all costs associated with any and all changes resulting from the use of a supplier other than the listed acceptable manufacturers.

1.09  WARRANTY

A. Provide manufacturer's parts warranty for one year from unit start-up or eighteen months from unit shipment, whichever is shorter.

PART 2  PRODUCTS

2.01  MANUFACTURERS

A. General

1. Manufacturer shall participate in the AHRI Certification program. Unit performance data shall be rated in accordance with AHRI Standard 880.  The manufacturer shall display the AHRI Symbol on all units.

B. Acceptable Manufacturers

1. Environmental Technologies Inc. models [__________.]

2. Titus models [__________.]

3. Trane models VCEF.
2.02  MANUFACTURED UNITS

A. Single duct terminal units.

1. Ceiling mounted primary air control terminal units for connection to a single <<DUCT_PRESSURE_RATING>> pressure duct of a central air distribution system.  Terminals units may be provided with controls and integral heating coils.

B. Identify each terminal unit with clearly marked identification label and airflow indicator. Label shall include unit nominal air flow, maximum factory-set air flow, minimum factory-set air flow, and coil type.

2.03  FABRICATION

A. Casings:  Units shall be completely factory-assembled, manufactured of corrosion protected steel, and fabricated with a minimum of 18-gauge metal on the high pressure (inlet) side of the terminal unit damper and 22-gauge metal on the low pressure (outlet) side and unit casing.

B. INSULATION - Matte Faced - The interior surface of unit casing acoustically and thermally lined with a minimum of ½ inch. Insulation shall meet NFPA-90A and UL 181 requirements.  

C. INSULATION EDGE TREATMENT - All cut edges of insulation shall be completely enclosed by metal to arrest cut fibers and prevent erosion into the airstream.

D. Assembly:  Primary air control damper, airflow sensor, fans, controls and optional heating coil in single cabinet.

E. Rectangular Supply Air Outlet Connections:  Rectangular outlet connections for single duct units shall be slip and drive type.  Rectangular outlet connections for dual duct and fan powered units shall be flanged type.

2.04  PRIMARY AIR CONTROL DAMPER ASSEMBLY

A. Locate primary air control damper assembly inside unit casing.  Construct the damper assembly from extruded aluminum and/or a minimum 20 gauge galvanized steel components.  Maximum damper leak rate shall not exceed 1% of damper nominal CFM at 4 inch wg. differential.

B. Provide damper assembly with integral flow sensor.  Flow sensor shall be provided regardless of control type.  Flow sensor shall be a multi-point, averaging, ring or cross type.  Bar or single point sensing type is not acceptable.

2.05  HEATING COILS

A. Electric Resistance Heating Coil:  Coil shall be factory installed and wired and shall be constructed of open-wire type resistance heat elements.  Coils shall be provided with primary and secondary over-temperature protection.  Coils shall be constructed for single point power connection.  Controls shall consist of an integral control box which includes a 24 VAC transformer and magnetic contactors.  Electric heat coil shall be installed at the terminal unit supply air outlet connection.

1. All single duct terminal unit electric heat coils shall be furnished with an airflow switch to disable the coil upon a low flow condition.

B. Capacity:  Provide coils in capacities as scheduled on the drawings.

2.06  WIRING

A. Factory install and wire power line fusing, a disconnect switch and a 24 VAC transformer for control voltage on fan powered direct digital or electronic control units. Provide terminal strip in control box for field wiring of thermostat and power source.

B. Factory install and wire all terminal unit fan controls. Install electrical components in control box with removable cover.  Incorporate single point electrical connection to power source.

2.07  DIRECT DIGITAL VAV CONTROLS

A. Direct Digital Controls

1. General. Direct digital controls (DDC) and factory costs to mount, calibrate and test the system shall be the responsibility of Section 15900 Automatic Temperature Control (ATC) / Building Automation System (BAS) Contractor.

2. Terminal unit manufacturer shall provide price for factory mounting, continuity check, calibrating, and testing of direct digital controls to the automatic temperature controls contractor. Field mounted DDC controls are not acceptable.

3. Multi-point, multi-axis flow ring or cross sensor to be furnished and mounted by terminal unit manufacturer. Single point or flow bar sensors are not acceptable. Flow sensing device shall be capable of maintaining airflow to within +/- 5 percent of rated unit airflow setpoint when installed with 1.5 duct diameters straight duct, of the same size as the primary airflow inlet, upstream from the unit.

B. VARIABLE AIR VOLUME (VAV) TERMINAL UNIT CONTROL

1. The VAV terminal units shall be individually controlled by a DDC VAV controller per VAV terminal unit. The DDC VAV controller, damper motor, transducer and transformer shall be supplied by the BAS contractor and furnished to the terminal unit supplier. The cost to factory mount, calibrate and test the controller, transducer, transformer and actuator shall be coordinated prior to bid day and included in the BAS price.

a. To assure proper operation and control, the BAS contractor as part of this bid shall recalibrate the transducers six (6) months after acceptance of the BAS system to correct any deviations as a result of transducer drift.

2. Submit a copy of the calibration report to the Engineer, Mechanical Contractor, Test, Adjust and Balance Contractor and Owner.

3. The BAS shall perform the following VAV Terminal unit control strategies and provide the points as listed on the DDC/VAV point list and the specified monitoring and diagnostics.

a. Setpoint Control - The BAS shall edit the zone space temperature setpoint of each VAV box.  The zone temperature setpoint shall be operator adjustable. Individual zone setpoint and control logic shall reside at the zone level, and not be dependent upon the BAS for control. In the event of communication loss, the box will continue to control to current setpoints.

b. Cooling Valve Control - The BAS shall control the cooling air valve to a fully open, fully closed, maximum CFM, or minimum CFM position based on operator commands. The operator shall also have the capability to adjust the maximum & minimum airflow limits of the air valve through the BAS.

c. Operating Mode - The BAS shall place the box in either the occupied or unoccupied mode based on an operator adjustable time schedule. Separate heating & cooling setpoints shall be editable for each mode through the BAS. Other modes available for special applications shall include full open, full closed, maximum flow, and minimum flow.

d. Control Offset - The BAS shall be capable of offsetting the cooling or heating setpoints of one or more groups of boxes by an operator adjustable amount. This capability will allow for automatic zone setpoint changes based on system requirements, such as demand limiting.

e. Automatic Calibration - The system shall automatically calibrate its air flow sensing & air valve position measurement system at system startup and on a scheduled basis.

f. Terminal unit status reports - For each terminal unit, the BAS shall provide an operating status summary of all unit sensed values (zone temperature, CFM, etc.), setpoints, and modes.

4. Terminal box diagnostics.

a. If zone temperature sensor input fails above its high range, unit shall control at its maximum CFM setpoint. If sensor input fails below its low range, unit shall control to its minimum CFM setpoint.

b. In both cases, all heat outputs shall be disabled. a diagnostic message shall be displayed upon operator inquiry.

c. If flow measuring system fails, unit shall automatically convert to a pressure dependent, damper position based algorithm. Diagnostic message shall be displayed upon operator inquiry.

d. If zone temperature setpoint potentiometer on zone sensor fails, unit shall automatically control to programmed occupied setpoints.  Diagnostic message shall be displayed upon operator inquiry.

e. If communications are lost, controller shall continue to operate in the current mode of operation. All setpoints shall be retained in nonvolatile memory. If communications are not restored within 15 minutes, unit shall automatically initiate a reset and then calibrate the flow sensor and damper position.

***********************************************

Choose one of the following OR paragraphs as required for jobsite application.  The following paragraphs represent options for this product:

***********************************************

C. Zone Sensors

1. The zone sensor shall be accurate to within 0.5 F.  The sensor shall be a product of the VAV box controls manufacturer and designed specifically for the installed controller.

***** OR *****

***********************************************

The following section includes a generic method of specifying wireless zone sensors for use with a Trane DDC/VAV system.  Include this section or the next one if your project includes wireless zone sensors.

***********************************************

D. Zone Sensors

1. The VAV controller system shall support averaging of up to four zone sensors to one VAV box.  The averaging scheme shall provide the average of the temperatures sensed by the zone sensors.  The setpoints of each of the sensors shall be averaged using a scheme that weights each sensor's setting.  Each sensor shall be able to have a number of votes assigned to it to give it more priority in the final calculation of the setpoint required.

2. Zone sensor relocations are at the owner/engineer's discretion and can occur at any time throughout the length of the project warranty period.

3. The zone sensor shall have the following features: Zone setpoint adjustment, night setback temperature override button to provide occupied conditions during unoccupied times, and night setback override cancel button to end the override condition. The control zone shall have a backup zone sensor assigned to it that shall automatically assume control in the event of a failure of the primary sensor.

***** OR *****

***********************************************

The following section includes a specific method of specifying wireless zone sensors for use with a Trane DDC/VAV system.  Include this section or the previous one if your project includes wireless zone sensors.

***********************************************

E. Zone Sensors

1. The zone sensor shall communicate to the VAV controllers using spread spectrum radio technology.  Simple radio technology is not acceptable due to a high likelihood of interference.  Line of sight communication devices are not acceptable due to space design restrictions.

2. The averaging scheme shall provide the average of the temperatures sensed by the zone sensors.  The setpoints of each of the sensors shall be averaged using a scheme that weights each sensor's input.  Each sensor shall be able to have a number of votes assigned to it to give it more priority in the final calculations of the setpoint required.

3. Zone sensor relocations are at the owner/engineer's discretion and can occur at anytime throughout the length of the project warranty period.

4. The zone sensor shall have the following features:

a. Zone setpoint adjustment.

b. Night setback temperature override button to provide occupied conditions during unoccupied times.

c. Night setback override cancel button to end the override condition.

d. The sensor shall have a backup sensor assigned to it in case of a failure.

e. The sensor shall be capable of being relocated with no changes to the wiring.

f. The sensor battery life shall be a minimum of 1 year.  The sensor shall send an indication of low battery condition approximately one month prior to failure.

g. If a wireless zone temperature sensor fails, the UCM shall remove it from the averaging calculation and use the remaining sensors if applicable.  If averaging is not implemented the UCM shall switch to the backup zone sensor.  VAV controller shall send an alarm message to the building automation system. A report shall be printable that shows sensor assignments by serial number, time since the last transmission was received and the signal strength of the transmission.

2.08  TESTING / VERIFICATION

A. Factory run-test all fan powered units.

B. Factory set and check all analog electronic and pneumatic controllers to within 5% of scheduled maximum and minimum settings. Base performance on tests conducted in accordance with AHRI 880.

C. Maximum Casing Leakage: 1 percent of nominal air flow at 0.5 in wg inlet static pressure.

D. Maximum Damper Leakage: 1 percent of design air flow at 4 in wg inlet static pressure.

PART 3  EXECUTION

3.01  INSTALLATION

A. Install in accordance with manufacturer's instructions.

3.02  ADJUSTING

A. Reset volume with damper operator attached to assembly allowing flow range modulation from 100 percent of design air flow to 25 percent nominal air flow for cooling only units and 30 percent for units with heating coils.

PART 4  SEQUENCE OF OPERATIONS

4.01  SEQUENCE OF OPERATION, SINGLE DUCT VAV TERMINAL UNITS WITH DDC CONTROLS

A. Single Duct VAV Terminals, Cooling Only - On a rise in space temperature, the unit will  modulate to provide maximum CFM.  As space temperature decreases, the box will modulate  down to its minimum CFM.

B. Single Duct VAV Terminals With Reheat - On a rise in temperature above the cooling setpoint, the VAV terminal unit shall modulate to its maximum CFM.  As the space temperature drops below the cooling setpoint, the terminal unit shall modulate to its minimum CFM.  As the space temperature continues to fall to the heating setpoint, the terminal shall modulate to its heating minimum CFM.  At this point, the heat will be staged on as follows:

1. Staged Electric - Stage on electric heat with a 1 degree interval per stage.

END OF SECTION
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