
GUIDE SPECIFICATIONS

Central Station Air-Handling Control
Guide Specifications

NOTE: The following guide specification is provided to assist in specifying central station air-handling unit controls. There are several options that may be applied, depending on the application requirements. These specifications have been written such that the equipment supplier is also the temperature control vendor.

· General

· SYSTEM DESCRIPTION

A. Aero® 39M central station air-handling unit controls are designed to provide air to a conditioned space as required to meet specified performance requirements for ventilation, heating, cooling, filtration and distribution on both constant volume (CV) and variable air volume (VAV) systems.

B. The control box shall be mounted in the control plenum in a NEMA-type enclosure. 

· MICROPROCESSOR CONTROLLER

The integrated controls shall include a factory-installed solid-state microprocessor controller using direct digital controls. The microprocessor controller shall be factory installed and wired within the control box for the central station air-handling device. The system software shall be field installed as the UC Open XP control system does not contain factory-installed software.

· BUILDING CONTROL SYSTEM NETWORK 
INTERFACE

The control shall have the ability to interface and communicate directly to the building control system without the use of additional field-installed hardware or software. Other manufacturers’ building control systems may be used to interface to the equipment control. This functionality shall be provided through the additional hardware inputs and outputs of the control. Functions such as equipment start/stop, supply-air temperature set point adjustments (VAV), and alarm condition identification must be provided.

· Products

· UNIVERSAL CONTROLLER XP (UC OPEN XP CONTROL SYSTEM)

Central Station Air Handler:

The controller shall be a solid-state microprocessor-based controller used to control each function of the applicable HVAC equipment using Direct Digital Controls (DDC) and specifically designed software. The controls shall be capable of providing stand-alone operation. All application software actually performing the required control functions shall be configured and supplied by a field service technician separate from the controller. The control shall accept analog and digital signals from sensors, switches, relays, etc. and shall multiplex the various signals into digital format. All closed-loop DDC routines shall utilize controller based software algorithms that shall be resident in the controller memory.

The controller shall be shipped in a NEMA (National Electrical Manufacturers Association) rated-enclosure and will be mounted inside the control plenum when the factory wired option is selected. An on/off switch shall be field installed and wired next to each control panel. The factory shall mount all panel mounted electrical components inside the factory-supplied control plenum when the factory-wired option is selected. Control tra-nsformers for the controlled devices shall also be factory supplied and wired. 

The controller shall include and maintain an internal time clock function and shall receive time scheduling information from a network occupancy schedule or Linkage thermostat time schedule. The time clock function shall also be capable of interfacing to a dry contact to perform occupancy override. Timed override requests shall be performed by each control without any network requirement.

The controller shall not require a battery. All configuration data is to be stored in non-volatile memory. Systems that require a battery to store data are not acceptable.

Alarm/Alert Processing — The controller shall contain a routine to process alarms and alerts. Alarm/alert processing shall consist of a scan of all input points. Certain analog alarms/alerts shall only be monitored when the controller is in the occupied mode (i.e., static pressure, CO2, relative humidity, etc.). Time delays shall be provided with the software to prevent nuisance alarms/alerts during a transition period or if a set point change occurs. The controller shall also be capable of providing local alarm/alert indication for out of limit conditions, status, thermistor or sensor failure. All alarms/alerts shall be displayed at a portable PC and via the network to a remote operator’s station or alarm printer as applicable.

A. VAV and CV standard control hardware:

The controller can include the following standard control hardware when ordered for both VAV and CV applications:

1. Supply-Air Sensor:

The factory-supplied sensor shall be a thermistor type (RTDs [Resistive Temperature Device] shall also be acceptable), and shall be factory installed in the fan scroll. The sensor shall be factory wired to the controller inside the factory-provided control box.

2. Outside-Air Sensor:

The sensor shall be a thermistor type (RTDs shall also be acceptable), factory or field supplied for each air handler for field mounting and wiring. The sensor shall be installed upstream from the outside-air damper where it shall accurately sense the temperature of the outside air entering mixing box. Each air handler shall include its own outside-air sensor unless all units are being served by a common outside air plenum.

3. Return Air Sensor (VAV only):

The sensor shall be a field-supplied 6-in. probe as a minimum. The sensor shall be a thermistor type (RTDs shall also be acceptable), encased in a stainless steel probe to resist corrosion, supplied for each air handler for field mounting and wiring.

4. Space Temperature Sensor (CV only):

The sensor shall be field supplied for field installation as shown on the plans. The sensor shall consist of a thermistor (RTDs shall also be acceptable), terminal block with screw terminals mounted on a printed circuit board, push button for remote occupant override, and a remote communication port. Space sensors shall include a space temperature adjustment slide for occupant adjustment. The range of adjustment shall be configurable from 0° to 20°F and may be disabled. The sensor shall be mounted approximately 60 in. from the floor and shall be capable of mounting directly to a wall or to a wall-mounted standard American electrical box.

5. Fan Relay:

The relay shall be factory installed and wired in the control box. The relay shall be a SPDT type and shall interface to the fan motor starter circuit through field wiring to the starter.

6. Fan Status Switch:

The switch shall be factory installed and wired in the control box. The switch shall be a SPDT snap-acting switch with an amperage rating of 0.32 to 150 amps continuous. 

B. Variable Air Volume (VAV):

The controller can include the variable and constant volume control hardware when ordered for each variable air volume central station in addition to the above.

C. Variable and Constant Volume Control Options:

The following control hardware shall be provided for each central air handler device if the control hardware or associated control function is listed in the I/O summary and/or the sequence of operation:

1. Mixed Air Temperature Sensor:

The factory-supplied sensor shall consist of multiple thermistor sensors evenly spaced and encased in a flexible copper tube. The sensor shall provide both mechanical and electrical averaging to achieve the average temperature measurement over the entire element length. The sensor shall be factory installed in the mixing box on the downstream side of the filters for combination filter/mixing boxes, and shall also be serpentined to sense the average temperature. The factory shall provide the wiring from the sensor to the factory-installed control box mounted on the unit. The sensor shall be provided in two different sizes; 12 ft or 24 ft based on the mixed-air chambers size/configuration and the manufacturers recommendations.

2. Low Temperature Thermostat:

The low temperature thermostat (LTT) shall include a 20-ft long, factory installed, capillary strung out in the airstream to protect the coil. Multiple LTTs shall be supplied if required. The sensor is factory wired to the control box. The contacts shall be wired to the control circuit to stop the supply fan and shall also be wired to the controller for alarm monitoring. The LTT shall be manually reset from the control panel.

3. Outdoor/Return/Space Relative Humidity Sensors:

The humidity sensors shall be factory or field supplied and field mounted and wired. The sensors shall use bulk polymer resistance technology to eliminate the effects of surface contamination. The wall-mounted RH sensor shall be enclosed within a decorative case. The sensors shall have a measuring range of 0 to 95% with an accuracy of ± 3% at 25°C.

4. Filter Status Switch:

The filter maintenance switch shall be factory installed in the first filter section of the unit. The filter switches shall measure the differential pressure across the filter. The switch shall have an adjustable set point range of 0.05 to 2.0 in. wg. The controller shall be capable of monitoring more than one filter bank, each bank with its own filter maintenance switch. All filter switches (as applicable) shall be field wired to the control panel.

D. Actuators:

1. Valve Actuators:

All valve actuators, shipped from the factory, mounted on complete valve assemblies, shall be equipped with spring return capability unless the valve services a non-critical application. The actuators shall use electric motors. Each actuator (heating and cooling) shall be independently powered by a Class II transformer, protected by a resettable circuit breaker, located in the control box. Each actuator shall be capable of interfacing to a modulating output control signal and shall include the capability to hold its position anywhere in its stroke. The valve actuators shall be factory mounted with the appropriate linkage connection on the selected valve assembly for field installation.

2. Damper Actuators:

The damper actuators shall be factory supplied and installed when ordered. The actuators shall include an electronically controlled reversible motor equipped with a microprocessor drive. The drive shall provide a constant speed regardless of load. Actuators shall be capable of holding their position at any point in the stroke in either direction. Each actuator shall be capable of interfacing to a modulating output control signal. The manufacturer shall guarantee to meet the torque requirements of the dampers.

Two-position minimum outdoor-air damper actuators shall be field supplied with a field-powered actuator guaranteed to interface to the factory provided output relay. All wiring shall be field installed.

E. Valves:

All new control valves shall be supplied by the manufacturer. All valves shall be sized by the building control contractor and shall be guaranteed to be of sufficient size and to meet the capacities shown. Two-way and three-way valves shall be equal percentage type globe valves with a brass body, seat and plug, stainless steel stem, composition disc and spring loaded Teflon
-coated V-ring packing. The valve body shall be brass, globe, screwed, FNPT type and shall be rated at 40 to 281 F at 250 psig.

F. Control Algorithms:

1. Fan Control:

The supply fan shall be started and stopped based on an occupancy schedule, Nighttime (unoccupied) Free Cooling, smoke control (when applicable), unoccupied heating or cooling, demand limiting, network command, and timed override. (Starting and stopping of motor for demand limiting shall pertain only when tied into a network.)

The start of an occupied period shall be determined by either the occupancy schedule, remote timed override, the unit optimal start routine, or if the remote start contact opens (see I/O summary and/or sequence of operation for requirements). If unit optimal start is not selected the supply fan shall start at the occupied time entered in the occupancy schedule. If unit optimal start is selected, the fan shall be started at the calculated start time. The fan shall stop at the unoccupied time entered in the occupancy schedule. Timed override shall also be used to extend the occupied schedule for up to a user defined limit). Timed override shall be initiated by the operator or by an occupant pushing the override button on the space sensor, if enabled by the operator.

During unoccupied period whenever the space temperature falls below the unoccupied heating set point (VAV systems shall use return-air temperature) or rises above the unoccupied cooling set point the supply fan shall run until the space temperature has returned to the required unoccupied space temperature limits.

The supply fan shall also run during the unoccupied period when the unit is in the Nighttime Free Cooling mode to pre-cool the space prior to occupancy.

2. Nighttime (Unoccupied) Free Cooling (UFC):

The nighttime free cooling mode will operate only during unoccupied hours. When enabled, the controller will measure the space temperature and modulate the economizer to maintain the space occupied cooling setpoint. This mode will be enabled via a user selectable switch. 

Nighttime free cooling shall not operate if the outside air temperature is below a user-selectable value or if the algorithm determines that the enthalpy of the outside air is unsuitable.

3. Unit Optimal Start:

The Unit Optimal Start shall include the capabilities necessary to minimize the unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of the scheduled occupied period. 

High and low space temperature alarms shall be provided with the Unit Optimal Start algorithm. Both alarms are based on deviations from the zone temperature by a user definable amount.

4. Heating Coil Control:

a. The heating coil routine shall modulate the heating valve to maintain the conditioned space's heating set point based on the supply air temperature. The heating coil routine shall also modulate the heating coil valve when the freezestat (if present) is on to maintain a minimum duct temperature to help protect against freezing. The dual loop PID control algorithm shall utilize the space temperature sensor as the master sensor and the discharge sensor as the submaster sensor. During VAV only, the heating coil valve will open whenever the supply-air temperature drops from 40°F to a user-adjustable level, normally set at 35°F.

b.  Electric Heater Control (CV) — If the fan is on, cooling (if present) is not active and the outside-air temperature is less than a user-defined set point, then the control shall read the space temperature and calculate the required supply air temperature to satisfy conditions. Once the required supply-air temperature has been calculated, it shall be compared to the actual supply-air temperature to determine the number of heat stages required to satisfy conditions. The electric heat control shall also provide for unoccupied heating whenever the space temperature drops below the heating unoccupied set point. If more than one stage is required, the stages shall be enabled one at a time with a time delay between stages.

c.  Electric heater Control (VAV) — When the supply fan is on, cooling (if present) is active and the outside-air temperature is less than the user-defined set point, the controller shall determine based on the space and supply-air temperature if heating is required. If it is, the controller compares the return-air temperature to the occupied heating set point or unoccupied heating set point. If heat is required, the controller shall calculate the supply-air temperature required to satisfy conditions. Once the supply-air temperature is calculated it shall be compared to the supply-air temperature sensor reading to determine the number of stages required to satisfy conditions.

d.  Heating — Face and Bypass (CV) — This routine shall modulate a face and bypass damper to prevent the space temperature from falling below the occupied/unoccupied heating set point. When the supply fan is on, outside-air temperature is less than a user-definable set point and cooling (if present) is not active, the controller shall measure the space temperature and open the heating coil valve in sequence with the face and bypass dampers to maintain its heating set point. The heating coil valve will open whenever the freezestat (if present) is on.

When the fan is off, the damper shall be positioned to the full bypass position and the heating valve shall be closed. 

e.  Heating — Face and Bypass (VAV) — This routine shall modulate a face and bypass damper to prevent the supply-air temperature from falling below the occupied/unoccupied heating set point. When the supply fan is on, outside-air temperature is less than a user-definable set point and cooling (if present) is not active, the controller open the heating valve in sequence with the face and bypass dampers to maintain its heating setpoint. The heating coil valve will open whenever the freezestat (if present) is on. 

When the fan is off, the damper shall be positioned to the full bypass position and the heating valve shall be closed. 

5. Cooling Coil Control:

a.  The cooling coil (CV) routine shall modulate the cooling coil valve to maintain the conditioned space’s cooling set point. The valve shall be closed whenever the space temperature is below the cooling set point. When the supply fan is on, the outside-air temperature is greater than a user-defined set point, and the economizer (if present) is disabled or fully open, the controller will modulate the cooling coil valve to maintain the space temperature below its cooling set point. The cooling coil valve will open to a user-definable percentage whenever the freezestat (if present) is on.

For those units that require dehumidification control (see I/O summary and/or the sequence of operation) the control valve shall open whenever the humidity sensor exceeds its (adjustable) humidity set point and calls for dehumidification.

b.  The cooling coil (VAV) routine shall modulate the cooling coil valve to maintain the desired supply-air temperature set point. When the supply fan is on, the outside-air temperature is above a user-definable set point, heating (if present) is not active and the economizer (if present) is disabled or fully open, the controller will modulate the cooling coil valve to maintain the supply air temperature below its cooling set point. The cooling coil valve will open to a user-definable percentage when the freezestat (if present) is on.

For those units that require dehumidification control (see I/O summary and/or the sequence of operation) the cooling coil control valve shall open whenever the humidity sensor exceeds it user adjustable humidity set point. 

c.  Cooling — Face and Bypass (CV) — When the supply fan is on, the outside-air temperature is greater than a user-definable level, the economizer (if present) is disabled or fully open, heating (if present) is not active and the space temperature is above the cooling set point, then the face and bypass dampers will modulate open to face position (closed to bypass position) to maintain the supply air temperature set point by modulating the air passing over the cooling coil. When the space temperature is less than the cooling set point, the face and bypass dampers will close to the face position (open to bypass position). 

When the fan is off the dampers shall be positioned to the full bypass position and the chilled water valve shall be closed.

For those systems that require a dehumidification cycle (see I/O summary and/or sequence of operation) the damper and valve shall be opened fully.

d.  Cooling — Face and Bypass (VAV) — When the supply fan is on, the outside-air temperature is greater than a user definable level, the economizer (if present) is disabled or fully open, heating (if present) is not active and the supply-air temperature is above the user defined cooling set point, then the controller will open the cooling coil valve and modulate the face and bypass dampers open to face position (closed to bypass position). When the supply-air temperature is less than the cooling set point, the face and bypass dampers will close to face position (open to bypass position). The cooling coil valve will open whenever the freezestat (if present) is on.

For those systems that require a dehumidification routine (see I/O summary and/or sequence of operation) when the space humidity sensor exceeds its high limit set point, the dampers shall be positioned to the full face position with the chilled water valve open.

6. Direct Expansion Cooling Control:

The direct expansion (DX) cooling control regulates the DX cooling system. The DX cooling system is controlled via the compressors in the condensing units and are controlled directly by the condenser's controller. In a VAV system, the compressors are modulated to maintain the supply air temperature set point and outputs from the RAT and SAT sensors are read directly by the condenser controller or indirectly via the UC Open XP control system via the UPC Open BACnet communication option. In a CV system, the compressors are modulated to maintain the space temperature set point, and the outputs from the space temperature thermostats can be read directly by the condenser controller or indirectly via the UPC Open BACnet communication option.

7. Mixed Air Damper Control:

a.  The mixed air damper routine (CV) shall modulate the outside, return and exhaust air dampers, as applicable. When an enthalpy comparison by the routine determines that the outside-air conditions are unsuitable for atmospheric cooling, the dampers shall be positioned to admit an adjustable, minimum outside air percentage when in the occupied mode. 

When the enthalpy comparison determines that outside-air conditions are suitable for atmospheric cooling, the mixed-air dampers shall be modulated to maintain a space temperature that is between the heating and cooling set points in an effort to minimize the need for mechanical cooling or heating (the controller shall automatically provide this value based on the set points entered). The damper adjustment rate shall be automatically limited to prevent nuisance low temperature thermostat tripping.

During the unoccupied cycle and unit optimal start, the mixed-air dampers shall be kept closed to outside and exhaust air and open to return air unless the system has been indexed to nighttime free cooling.

The minimum damper position shall be the greatest of the supplied configured minimum percentage position(s), as applicable, from the Indoor Air Quality routine or this routine, whichever is greatest.

If the supply fan is off, the mixed-air dampers shall be kept closed to outside and exhaust air and open to return air.

b.  The mixed air damper (VAV) routine shall modulate the outside, return, and exhaust air dampers as applicable. When an enthalpy comparison by the routine determines that outside air conditions are unsuitable for atmospheric cooling the dampers shall be held at an adjustable minimum position or modulated to a minimum position determined by the IAQ routine, as applicable when in the occupied mode. When the enthalpy comparison determines that outside-air conditions are suitable for atmospheric cooling, the mixed-air dampers shall be modulated to maintain a mixed-air temperature equal to the supply air temperature set point (plus any reset value) minus 2°F.

For those systems with mechanical cooling, this routine shall ensure that outside air is always fully used as the first stage of cooling (when available) and that the mechanical cooling is always disabled first as the load decreases.

During the unoccupied cycle and unit optimal start the mixed-air dampers shall be kept closed to outside and exhaust air and open to return air unless the system has been indexed to nighttime free cooling. If the supply fan is off, the mixed-air dampers shall be kept closed to outside and exhaust air and open to return air.

The dampers shall also be capable of being modulated to maintain a desired temperature set point set by the operator.

The controller shall be capable of providing a protection feature that shall automatically limit the amount of outside air to prevent the mixed-air temperature from falling below an adjustable set point (nominally 45°F).

c.  Two-Position Damper Control — Two-position damper control shall be used to control two-position outside dampers to provide minimum outside-air ventilation.

If the supply fan is off, the damper shall be closed. If the supply fan is on, the control shall determine if the unit is in the Occupied mode. If the unit is in the Occupied mode the dampers shall open. If the unit is in the Unoccupied mode the dampers shall remain closed, however, the dampers shall open when the unit is indexed to Nighttime Free Cooling.

8. Supply Air Duct Static Pressure Control:

The controller shall modulate the supply-fan VFD speed to maintain the duct static pressure set point. When the supply fan is off, the drive shall be reset to an adjustable minimum speed value. When the supply fan is on, the controller shall read the duct static pressure and the PID control algorithm shall compute the drive output required. The controller shall compare the actual duct static pressure to the desired set point value and re-calculate the required signal output to the drive.

9. Indoor Air Quality (IAQ):

The controller shall be capable of monitoring and alarming an IAQ sensor or may be used to maintain a IAQ set point by overriding the current minimum mixed-air damper position when the IAQ sensor exceeds its operator adjustable set point of CO2 concentration. This routine shall also be subject to a field selectable low temperature override based on the mixed-air or supply-air temperature.

The IAQ routine shall be capable of suspending its damper override position based on space temperature and humidity. 

10. Filter Status Control:

The controller shall monitor an airflow switch or switches, as applicable, measuring the differential pressure between the upstream and downstream side of the filter(s) for all units that list filter status within the I/O summary. When the filter becomes dirty or needs to be replaced, the airflow switch shall input a discrete signal to the controller, that will in turn, generate an alarm at the portable PC or EMS operator’s station, if tied into a network.

G. Portable PC Local Interface:

Each controller shall include the inherent ability to be added to a network or to be modified without the addition of any external devices. If connected to a EMS network and/or if a portable PC with EMS software is plugged into the controller the operator shall have access to input set point and configuration data, display conditions, alarms, etc.

H. Network Compatible:

The factory-installed Product Integrated Control shall have the resident capacity of connecting onto a communication network with other like controllers and communicating with other compatible microprocessor-based controllers and PCs. Controllers that do not include this resident capability without adding additional hardware are not acceptable.

Network features. The controller shall support the following network features:

1. Data collection and transfer

2. Interface to a local and/or remote EMS operator's station

3. Interface to portable PC or alarm printer 

4. Demand Limiting and Maintenance Management

5. Dynamic Linkage to Air Terminals

6. Interface to Field Installed Controllers (FICs) to provide custom programming access

7. Interface to a linkage thermostat (CV only)

Demand Controlled Ventilation (DCV) 
Guide Specifications

· SENSORS

A. Wall-Mounted Combination Sensors:

1. Wall-mounted combination sensors shall contain a space temperature sensor and carbon dioxide (CO2) sensors in a single, decorative housing.

The CO2 sensor shall use Single-Beam Absorption Infrared™ diffusion technology (non-dispersive infrared), and shall have integral programming to perform automatic baseline calibration without user interface. The recommended manual recalibration period shall not be less than five years.

Other features of wall-mounted combination sensors shall include:

a. Operating conditions: 60 to 90°F (15 to 32°C), and 0 to 95% RH, non-condensing.

b. Power supply: 18 to 30 vac, 50/60 Hz (18 to 42 vdc polarity protected).

c. CO2 sampling method: diffusion. 

d. CO2 sensor output: 4 to 20 mA or 0 to 10 volt signal.

e. CO2 measurement range: 0 to 2,000 ppm.

f. Sensitivity: ±20 ppm.

g. Accuracy: ±100 ppm at 60 to 90°F (15 to 32°C); and 760 mm Hg.

h. CO2 sensor calibration: single point calibration via push button and LED.

i. Space temperature sensor: 10,000 ohm ±2% at 77°F (25°C) thermistor with push button override (and a temperature set point adjustment potentiometer).

2. Combination sensors shall be provided with the manufacturer’s recommended carbon dioxide calibration kit. The quantity shall be suitable to initially calibrate each sensor provided for the project.

B. Wall-Mounted Carbon Dioxide Sensors:

1. Carbon dioxide (CO2) sensors shall be manufactured in a decorative, wall-mounted housing.

The CO2 sensor shall use single-beam or dual-beam absorption infrared diffusion technology (non-dispersive infrared), and shall have integral programming to perform automatic baseline calibration without user interface. The recommended manual recalibration period shall not be less than five years. Sensors shall be equipped with an LED display.

Other features of wall-mounted carbon dioxide sensors shall include:

a. Operating conditions: 60 to 90°F (15 to 32°C), and 0 to 95% RH, non-condensing.

b. Power supply: 18 to 30 vac, 50/60 Hz half wave rectified (18 to 42 vdc polarity protected).

c. CO2 sampling method: diffusion or flow through.

d. CO2 sensor output: 4 to 20 mA or 0 to 10 volt signal.

e. CO2 measurement range: 0 to 10,000 ppm.

f. Set point: adjustable.

g. Sensitivity: ±10 ppm.

h. Accuracy: ±50 ppm (0 to 2000 ppm), ±5% of reading (2000 to 10,000 ppm).

i. CO2 sensor calibration: single point calibration via push button and LED.

j. Relay contacts: normally open or normally closed, 2 amps at 24 vac.

2.  Carbon dioxide sensors shall be provided with the manufacturer’s recommended calibration kit. The quantity shall be suitable to initially calibrate each sensor provided for the project.

C. Duct-Mounted Carbon Dioxide Sensors:

1.  Carbon dioxide (CO2 ) sensors for duct-mounted applications shall be identical to the wall-mounted sensors specified above except as described below.

2.  The CO2 sensor shall be mounted in an enclosed aspirator box that mounts directly to the duct. The aspirator box shall be equipped with an induction tube to direct a side-stream of air from the duct through the CO2 sensor. A hinged, clear access door shall be installed on the front of the aspirator box to permit access to the sensor and to permit viewing the sensor without opening the door.

3.  CO2 sensors for duct-mounted applications shall be designed for flow-through sampling.

· CONTROLLERS

The following paragraphs describing DCV requirements for solid-state, microprocessor (direct digital) controllers, and should be inserted as supplements to the project controller specifications. They are not intended to describe the complete requirements for controllers.

D. Zone Controllers:

1.  Each single-duct (fan-powered) zone controller shall be specifically designed to provide demand controlled ventilation (DCV) operation using a proportional-integral (PI) control loop. The zone controller shall be capable of stand-alone operation and shall execute the DCV control functions without being dependent on a network system, additional hardware, or intermediate controllers.

2.  Zone controllers shall be capable of being added to a system network without additional hardware. They shall be designed for connection to other zone controllers and to a common system controller to perform DCV control functions as part of an integral ventilation system.

3.  Zone controllers shall be designed to interface directly with the specified CO2 sensors.

4.  Zone controllers shall be capable of maintaining a ventilation set point through a DCV algorithm in conjunction with system controller to fulfill the requirements of ASHRAE standard, 62-1989 “Ventilation For Acceptable Indoor Air Quality” (including Addendum 62a-1990). The algorithm shall also be capable of modulating the terminal unit heating to maintain the space temperature between the heating and cooling set points. For terminal units without supplementary heating, the zone controller DCV algorithm shall have a primary airflow limit to protect the zone from overcooling.

5.  DCV control sequences shall be as specified herein (or as indicated on the drawings).

E. System Controllers:

1.  System controllers shall be specifically designed to provide demand controlled ventilation (DCV) operation using a proportional-integral (PI) control loop. All DCV application software shall be resident in the system controller’s memory and shall be factory-tested and factory-configured. The system controller shall be capable of stand-alone operation and shall execute the DCV control functions without being dependent on a network system, additional hardware, or intermediate controllers.

2.  The system controller shall be designed for connection to zone controllers to perform DCV control functions as part of an integral ventilation system.

3.  The system controller shall be designed to interface directly with the specified CO2 sensors.

4.  The system controller shall be capable of maintaining a ventilation set point through a DCV algorithm in conjunction with zone controllers to fulfill the requirements of ASHRAE standard, 62-1989 “Ventilation For Acceptable Indoor Air Quality” (including Addendum 62a-1990).

5.  DCV control sequences shall be as specified herein (or as indicated on the drawings). Unit (Product Integrated) Controllers:

a.  The unit controller shall be a solid-state microprocessor controller using direct digital control and software specifically designed to provide demand controlled ventilation (DCV) functions.

The controller shall be factory-installed and wired within the unit, and shall be furnished complete with all application software to perform DCV functions. The unit controller shall be pre-configured and pre-tested for DCV operation.

b.  The controller shall maintain an adjustable CO2 set point by control of the mixed-air damper position. The unit controller shall also have the ability to limit the maximum amount of outdoor air during DCV operation, and modulate heating to maintain a minimum supply air temperature.

c.  The unit controller shall be designed to interface directly with the specified CO2 sensors.

d.  DCV control sequences shall be as specified herein (or as indicated on the drawings).

�Teflon is a registered trademark of DuPont.
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