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1. GENERAL GENERAL 1.1. EACH VHP IS TO OPERATE WHENEVER THE BUILDING IS OCCUPIED. EACH VHP IS TO OPERATE WHENEVER THE BUILDING IS OCCUPIED. 1.2. EACH VHP SHALL BE PROVIDED A FIELD OR FACTORY INSTALLED EQUIPMENT LEVEL CONTROLLER THAT INTEGRATES SEAMLESSLY INTO THE EACH VHP SHALL BE PROVIDED A FIELD OR FACTORY INSTALLED EQUIPMENT LEVEL CONTROLLER THAT INTEGRATES SEAMLESSLY INTO THE EXISTING BUILDING AUTOMATION SYSTEM (AUTOMATED LOGIC - THERMOTROL). 1.3. VHPS ARE DEDICATED OUTDOOR AIR UNITS COMPRISED OF WATER SOURCE HEAT PUMPS WITH DIGITAL SCROLL COMPRESSORS, DX COOLING VHPS ARE DEDICATED OUTDOOR AIR UNITS COMPRISED OF WATER SOURCE HEAT PUMPS WITH DIGITAL SCROLL COMPRESSORS, DX COOLING COILS, HOT GAS REHEAT COILS, INDIRECT GAS-FIRED HEATERS, AND FIXED PLATE HEAT EXCHANGERS. 1.4. SUPPLY FANS SHALL BE PROVIDED WITH FACTORY MOUNTED VFDS. SUPPLY FANS SHALL BE PROVIDED WITH FACTORY MOUNTED VFDS. 2. OPERATIONAL STATUS OPERATIONAL STATUS 2.1. THE BAS SHALL INDICATE THE CURRENT OPERATING STATUS OF THE UNIT (ENABLED/DISABLED), AND OPERATING MODE THE UNIT IS CURRENTLY THE BAS SHALL INDICATE THE CURRENT OPERATING STATUS OF THE UNIT (ENABLED/DISABLED), AND OPERATING MODE THE UNIT IS CURRENTLY OPERATING IN (DEHUMIDIFICATION-COOLING/HEATING/FAN ONLY). 2.2. THE BAS SHALL INDICATE THE STATUS OF THE HAND-OFF-AUTO SWITCH. THE BAS SHALL INDICATE THE STATUS OF THE HAND-OFF-AUTO SWITCH. 2.3. A UNIT MOUNTED SELECTOR SWITCH SHALL BE PROVIDED TO MANUALLY SELECT THE OPERATING MODE (DEHUMIDIFICATION-COOLING / HEATING A UNIT MOUNTED SELECTOR SWITCH SHALL BE PROVIDED TO MANUALLY SELECT THE OPERATING MODE (DEHUMIDIFICATION-COOLING / HEATING / FAN ONLY) WHEN THE UNIT HAND-OFF-AUTO SWITCH IS SET TO HAND MODE. 3. UNOCCUPIED MODE UNOCCUPIED MODE 3.1. IF THE UNIT IS INDEXED FOR UNOCCUPIED MODE, THE SUPPLY FAN AND COMPRESSORS SHALL STOP AND ITS ASSOCIATED DAMPERS SHALL IF THE UNIT IS INDEXED FOR UNOCCUPIED MODE, THE SUPPLY FAN AND COMPRESSORS SHALL STOP AND ITS ASSOCIATED DAMPERS SHALL CLOSE. 4. OCCUPIED MODE OCCUPIED MODE 4.1. STARTUP STARTUP 4.1.1 IF THE UNIT IS INDEXED FOR OCCUPIED MODE, THE OUTDOOR AIR DAMPER SHALL OPEN AND THE SUPPLY FAN SHALL START AT IT'S IF THE UNIT IS INDEXED FOR OCCUPIED MODE, THE OUTDOOR AIR DAMPER SHALL OPEN AND THE SUPPLY FAN SHALL START AT IT'S MINIMUM SPEED. AFTER A TIME DELAY OF 30 SECONDS (ADJ), THE OPERATING MODE OF THE UNIT SHALL BE DETERMINED AND THE FAN SHALL MODULATE TO MAINTAIN THE SCHEDULED AIRFLOW. 4.2. FAN SPEED CONTROL: FAN SPEED CONTROL: 4.2.1 AFTER RELEASED FROM STARTUP, THE SYSTEM SHALL MONITOR THE SUPPLY FAN AIRFLOW MEASURING STATION AND THE FAN SHALL AFTER RELEASED FROM STARTUP, THE SYSTEM SHALL MONITOR THE SUPPLY FAN AIRFLOW MEASURING STATION AND THE FAN SHALL MODULATE IT'S SPEED AS NECESSARY TO MAINTAIN THE SCHEDULED DESIGN AIRFLOW.  4.3. OPERATING MODE  OPERATING MODE  4.3.1. THE OPERATING MODE (DEHUMIDIFICATION-COOLING/HEATING/FAN ONLY) SHALL BE DETERMINED BY COMPARING THE OUTDOOR AIR THE OPERATING MODE (DEHUMIDIFICATION-COOLING/HEATING/FAN ONLY) SHALL BE DETERMINED BY COMPARING THE OUTDOOR AIR DRY BULB AND RELATIVE HUMIDITY AND CALCULATING THE OUTDOOR AIR DEWPOINT. 4.3.2. DEHUMIDIFICATION/COOLING MODE:  DEHUMIDIFICATION/COOLING MODE:  :  4.3.2.1. IF THE OUTDOOR AIR DEWPOINT IS 56°F (ADJ) OR GREATER OR THE OUTDOOR AIR TEMPERATURE IS GREATER THAN 75°F IF THE OUTDOOR AIR DEWPOINT IS 56°F (ADJ) OR GREATER OR THE OUTDOOR AIR TEMPERATURE IS GREATER THAN 75°F (ADJ), THE UNIT SHALL BE INDEXED FOR DEHUMIDIFICATION/COOLING MODE. 4.3.2.2. THE COMPRESSOR(S) SHALL MODULATE AS NECESSARY TO MAINTAIN A COOLING COIL LEAVING AIR TEMPERATURE OF THE COMPRESSOR(S) SHALL MODULATE AS NECESSARY TO MAINTAIN A COOLING COIL LEAVING AIR TEMPERATURE OF 55°F (ADJ). 4.3.2.3. THE HOT-GAS REHEAT COIL SHALL MODULATE AS NECESSARY TO MAINTAIN A SUPPLY AIR LEAVING AIR TEMPERATURE OF THE HOT-GAS REHEAT COIL SHALL MODULATE AS NECESSARY TO MAINTAIN A SUPPLY AIR LEAVING AIR TEMPERATURE OF 72°F (ADJ). 4.3.2.4. IN THE EVENT THAT THE HOT-GAS REHEAT COIL IS LOCKED OUT OR OTHERWISE PREVENTED FROM OPERATING, THE IN THE EVENT THAT THE HOT-GAS REHEAT COIL IS LOCKED OUT OR OTHERWISE PREVENTED FROM OPERATING, THE INDIRECT GAS-FIRED  HEATER SHALL ENABLE AND MODULATE IT'S CAPACITY TO MAINTAIN THE SUPPLY AIR LEAVING AIR TEMPERATURE SETPOINT OF 72°F (ADJ). 4.3.3. HEATING MODE: HEATING MODE: : 4.3.3.1. IF THE OUTDOOR AIR DEWPOINT IS LESS THAN 56°F AND OUTDOOR AIR TEMPERATURE IS LESS THAN 68°F (ADJ), THE IF THE OUTDOOR AIR DEWPOINT IS LESS THAN 56°F AND OUTDOOR AIR TEMPERATURE IS LESS THAN 68°F (ADJ), THE UNIT SHALL BE INDEXED FOR HEATING MODE. 4.3.3.2. DURING HEATING MODE, THE DX COOLING SYSTEM SHALL BE LOCKED OUT. DURING HEATING MODE, THE DX COOLING SYSTEM SHALL BE LOCKED OUT. 4.3.3.3. THE INDIRECT GAS-FIRED HEATER SHALL ENABLE AND MODULATE IT'S CAPACITY TO MAINTAIN THE SUPPLY AIR LEAVING THE INDIRECT GAS-FIRED HEATER SHALL ENABLE AND MODULATE IT'S CAPACITY TO MAINTAIN THE SUPPLY AIR LEAVING AIR TEMPERATURE SETPOINT OF 70°F (ADJ). 4.3.3.4. IF THE INDIRECT GAS-FIRED HEATER IS OPERATING AT IT'S MINIMUM CAPACITY, THE UNIT SUPPLY AIR TEMPERATURE IF THE INDIRECT GAS-FIRED HEATER IS OPERATING AT IT'S MINIMUM CAPACITY, THE UNIT SUPPLY AIR TEMPERATURE SHALL BE ALLOWED TO DRIFT UPTO 75°F.  4.3.4. FAN ONLY MODE:  FAN ONLY MODE:  :  4.3.4.1. IF THE OUTDOOR AIR DEWPOINT IS LESS THAN 56°F (ADJ) AND THE OUTDOOR AIR DRYBULB TEMPERATURE IS BETWEEN IF THE OUTDOOR AIR DEWPOINT IS LESS THAN 56°F (ADJ) AND THE OUTDOOR AIR DRYBULB TEMPERATURE IS BETWEEN 68°F (ADJ) AND 75°F (ADJ), THE UNIT SHALL BE INDEXED FOR FAN ONLY MODE.  4.3.4.2. THE FAN SHALL OPERATE IN OCCUPIED MODE (SEE ABOVE). THE FAN SHALL OPERATE IN OCCUPIED MODE (SEE ABOVE). 4.3.4.3. COOLING AND HEATING SYSTEMS OF THE UNIT SHALL BE LOCKED OUT. COOLING AND HEATING SYSTEMS OF THE UNIT SHALL BE LOCKED OUT. 5. SAFETIES SAFETIES 5.1. ATFP SWITCH - IF ANY ATFP SWITCH IN THE FACILITY IS ACTIVATED, THE UNIT SHALL SHUTDOWN AND THE NATURAL GAS ISOLATION VALVE ATFP SWITCH - IF ANY ATFP SWITCH IN THE FACILITY IS ACTIVATED, THE UNIT SHALL SHUTDOWN AND THE NATURAL GAS ISOLATION VALVE SHALL CLOSE. 5.2. UNDERVOLTAGE - IF UNIT VOLTAGE IS 10% (ADJ) LOWER THAN NOMINAL, AN ALARM SHALL BE GENERATED AND THE UNIT SHALL SHUT DOWN. UNDERVOLTAGE - IF UNIT VOLTAGE IS 10% (ADJ) LOWER THAN NOMINAL, AN ALARM SHALL BE GENERATED AND THE UNIT SHALL SHUT DOWN. 5.3. OVERVOLTAGE - IF UNIT VOLTAGE IS 10% (ADJ) HIGHER THAN NOMINAL, AN ALARM SHALL BE GENERATED AND THE UNIT SHALL SHUT DOWN. OVERVOLTAGE - IF UNIT VOLTAGE IS 10% (ADJ) HIGHER THAN NOMINAL, AN ALARM SHALL BE GENERATED AND THE UNIT SHALL SHUT DOWN. 5.4. PHASE LOSS - IF ANY PHASE IS LOST, AN ALARM SHALL BE GENERATED AND THE UNIT SHALL SHUT DOWN. PHASE LOSS - IF ANY PHASE IS LOST, AN ALARM SHALL BE GENERATED AND THE UNIT SHALL SHUT DOWN. 5.5. COMPRESSOR HIGH PRESSURE SWITCH - ON DETECTION OF HIGH REFRIGERANT PRESSURE (SETPOINT ADJ AND PER MANUFACTURER COMPRESSOR HIGH PRESSURE SWITCH - ON DETECTION OF HIGH REFRIGERANT PRESSURE (SETPOINT ADJ AND PER MANUFACTURER RECOMMENDATIONS), AN ALARM SHALL BE GENERATED AND THE COMPRESSOR(S) SHALL BE DISABLED.  5.6. COMPRESSOR LOW PRESSURE SWITCH - ON DETECTION OF LOW REFRIGERANT PRESSURE (SETPOINT ADJ AND PER MANUFACTURER COMPRESSOR LOW PRESSURE SWITCH - ON DETECTION OF LOW REFRIGERANT PRESSURE (SETPOINT ADJ AND PER MANUFACTURER RECOMMENDATIONS), AN ALARM SHALL BE GENERATED AND THE COMPRESSOR(S) SHALL BE DISABLED. 5.7. COMPRESSOR LOW OIL SWITCH - ON DETECTION OF LOW OIL, AN ALARM SHALL BE GENERATED AND THE COMPRESSOR(S) SHALL BE COMPRESSOR LOW OIL SWITCH - ON DETECTION OF LOW OIL, AN ALARM SHALL BE GENERATED AND THE COMPRESSOR(S) SHALL BE DISABLED. 5.8. SUPPLY FAN HIGH PRESSURE SWITCH - ON DETECTION OF HIGH AIR PRESSURE (SETPOINT ADJ AND FIELD DETERMINED), AN ALARM SHALL BE SUPPLY FAN HIGH PRESSURE SWITCH - ON DETECTION OF HIGH AIR PRESSURE (SETPOINT ADJ AND FIELD DETERMINED), AN ALARM SHALL BE GENERATED AND THE SUPPLY FAN SHALL BE DISABLED. 5.9. SUPPLY FAN LOW PRESSURE SWITCH - ON DETECTION OF HIGH AIR PRESSURE (SETPOINT ADJ AND FIELD DETERMINED), AN ALARM SHALL BE SUPPLY FAN LOW PRESSURE SWITCH - ON DETECTION OF HIGH AIR PRESSURE (SETPOINT ADJ AND FIELD DETERMINED), AN ALARM SHALL BE GENERATED AND THE SUPPLY FAN SHALL BE DISABLED. 5.10. SUPPLY AIR TEMPERATURE HIGH LIMIT (SOFTWARE) - ON DETECTION OF UNIT SUPPLY AIR TEMPERATURE 10°F OR MORE (ADJ) ABOVE THE SUPPLY AIR TEMPERATURE HIGH LIMIT (SOFTWARE) - ON DETECTION OF UNIT SUPPLY AIR TEMPERATURE 10°F OR MORE (ADJ) ABOVE THE SUPPLY AIR TEMPERATURE SETPOINT, AND ALARM SHALL BE GENERATED. 5.11. SUPPLY AIR TEMPERATURE LOW LIMIT (SOFTWARE) - ON DETECTION OF UNIT SUPPLY AIR TEMPERATURE 5°F OR MORE (ADJ) BELOW THE SUPPLY AIR TEMPERATURE LOW LIMIT (SOFTWARE) - ON DETECTION OF UNIT SUPPLY AIR TEMPERATURE 5°F OR MORE (ADJ) BELOW THE SUPPLY AIR TEMPERATURE SETPOINT, AND ALARM SHALL BE GENERATED. IF THE SUPPLY AIR TEMPERATURE IS 60°F OR LESS (ADJ), THE UNIT SHALL SHUTDOWN. 5.12. VFD ALARM - ON A CRITICAL FAULT FROM THE SUPPLY FAN OR COMPRESSOR VFDS, A DESCRIPTIVE, PLAIN ENGLISH ALARM SHALL BE VFD ALARM - ON A CRITICAL FAULT FROM THE SUPPLY FAN OR COMPRESSOR VFDS, A DESCRIPTIVE, PLAIN ENGLISH ALARM SHALL BE GENERATED AND THE UNIT SHALL SHUTDOWN. 5.13. ANTI-SHORT CYCLE TIMER - EACH FAN AND COMPRESSOR SHALL BE PROVIDED A HARDWIRED OR SOFTWARE PROGRAMMED SHORT CYCLE ANTI-SHORT CYCLE TIMER - EACH FAN AND COMPRESSOR SHALL BE PROVIDED A HARDWIRED OR SOFTWARE PROGRAMMED SHORT CYCLE TIMER TO PREVENT SHORT CYCLING OF EQUIPMENT. TIME DELAY SHALL BE INDEPENENTLY ADJUSTABLE FOR EACH DEVICE AND BE SET PER THE MANUFACTURER'S RECOMMENDATIONS.
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