












Add two (2) VFD's for hot water pump control.
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BUILDING HOT WATER HEAT /STEAM TO HOT WATER HEAT EXCHANGER): 
General: 
Control electronically with dedicated stand-alone Control. 

System Off: 
Steam valves will be closed. 

System Start: 
Heat exchanger control will be enabled when proof of water flow has been established. 

System Run: 
When outside air temperature drops to 60F (adjustable), 13-2/3 capacity steam valves will modulate in sequence to 
maintain the hot water supply temperature at set point as reset from outdoor air temperature. 

Reset schedule will be adjustable, with initial schedule of 180F (adj.) set point al -10F (adj.) outside air temperature to 
100F (adj.) set point at 60F (adj.) outside air temperature. 

System Slog: 
Heat exchanger control will be disabled when water flow is not present. Steam valves will be closed. 

Safeties and Alarms: 
None. 

Failure Modes: 
Sensor Failure: Upon the failure of an analog sensor, steam valves will remain at their last position and alarm will be 
annunciated. 

Power Failure: Steam valves will be provided with spring return actuators to fail open to the heat exchanger. 

HOT WATER PUMPS: 
General: 
Totalize runtime of the hot water pumps and alternate lead pump every 168 hours of operation (adj.). 

System Off: 
The hot water pumps will be off (P-6 and P-8). 

System Start: 
When the outdoor air temperature falls below the heating system enable set point (60 degrees F, adj.), the lead hot 
water pump (operator selectable) will start. When the building is occupied, the pump will run. 

A pump will operate for a minimum of 15 minutes (adj.). 

System Run: 
The lead hot water pump will run continuously. 

System Stop: 
When the outdoor air temperature rises above the heating system enable set point (60 degrees F, adj.) and the building 
is unoccupied, the hot water pumps will stop. 

Safeties and Alarms: 
Annunciate off-normal alarm whenever pump status does not equal command. 

Failure Modes: 
Pump Failure: If a pump fails to operate, the lag pump will be started, the failed pump will be disabled, and alarm will be 
annunciated. 

Speed:
Add VFD control points.
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Note: "X" items are no longer in the 
control sequence.
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INDOOR AIR HANDLING UNIT VARIABLE VOLUME: 
General: 
Control electronically with stand-alone HVAC Node (HN). 

The system will operate on a timed-programmed basis as determined by the system operator (initially set to start at 
7:30 AM and stop at 6:30 PM, Monday-Friday). 

System Off: 
The supply and return fans will be off. 

The outside air damper will be closed. 

The return air damper will be open. 

The steam heating will be off. 

The cooling coil valve will be closed. 

System Start: 
When the air-handling unit is indexed to operate, the return fan will start first. Following a 5-second (adj.) delay, the 
supply fan will start. NOTE: The mixed air dampers and the supply/return fans speed drives will be ramped to their 
respective operating values over a time period (adj., initially set to 5 minutes) 

Upon proof of supply and return fan operation, dampers, cooling coil valve, and steam valve will be indexed to their 
"System Run" conditions. 

The air handler will be commanded on during the unoccupied mode when any of the associated zones is outside the 
setback set point temperatures. 

System On: 
Unoccupied Heating Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the lowest space temperature at the unoccupied 
heating set point (adj.). The supply fan speed will be controlled to maintain duct static pressure at set point (adj., initially 
set to 1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Outside air damper is fully closed and return air damper is fully open. 

Interlock supply fan with return fan. General exhaust fans will be off. Interlock (via software) supply and return fan with 
smoke detector in supply and return duct. 

Heating Coil Valve and Face & Bypass Dampers: operate when the supply and return fans are on. 
Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate the steam heating valve and opens the face and 
bypass dampers to maintain supply air temperature. 

Cooling Coil Valve: Fully closed. 

Unoccupied Cooling Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the highest space temperature at the unoccupied 
cooling set point (adj.). The supply fan will be controlled to maintain duct static pressure at set point (adj., initially set to 
1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Outside air and exhaust dampers are modulated open and return air damper is modulated 
closed to control mixed air temperature at 55°F when the supply fan is on. 
Economizer Not Available: Outside air and exhaust dampers are fully closed and return air damper is fully open. 

Cooling Coil Valve: Modulating when fans are on to maintain unoccupied temperature set point. 

Occupied Mode: 
Supply and Return Fans: Supply and return fans will run continuously. The supply fan speed will be controlled to 
maintain duct static pressure and the return fan speed will be controlled to maintain a volume differential (4,280 CFM) 
between the supply and exhaust (adj.). Add setpoint for manual offset for return fan speed. 
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Economizer dampers will modulate subject to a mixed air low limit of 55 degrees F (adj.). 
Economizer Not Available: The economizer dampers will maintain a minimum outside air damper position (adj.). 

Steam Heating and Face & Bypass Dampers: Modulate steam heating and valve in sequence with the economizer 
dampers to maintain the discharge air temperature at set point as reset by space temperature 

Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate steam heating valve and open the face and bypass 
dampers to maintain supply air temperature. 

Cooling Coil Valve: Modulate in sequence with the economizer dampers to maintain discharge air temperature set 
point. 

Match existing sequence.

Indoor Air Quality: Provide monitoring of outside air, return air and supply air CO2 concentration, calculate and 
maintain fresh air requirements. Adjust outdoor air intake to ensure return air CO2 high level limit is not 
exceeded. 

STEAM HUMIDIFIER: 
General: 
Control electronically with HVAC Node (HN). 

Humidity monitored by duct discharge humidity sensor and controlled by a modulating control valve. 

System Off: 
The steam valve will remain closed. 

System Run: 
Upon proof of airfiow, system will be enabled to operate. 

When the duct return humidity falls below 30% relative humidity (adj.) control valve will modulate open. 

Safeties and Alarms: 
Humidity valve will be prevented from operating until positive proof of airfiow. 

Humidity High Limit: Sensor located downstream from humidifier will modulate control valve closed upon 
exceeding high humidity limit. 

System Stop: 
When the air-handling unit is indexed to shut down, the supply and return fans will stop. 

Dampers and control valve will be indexed to their "System Off' conditions. 

Steam Heat will shut down. 
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Note: "X" items are no longer 
in the control sequence.
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INDOOR AIR HANDLING UNIT VARIABLE VOLUME: 
General: 
Control electronically with stand-alone HVAC Node (HN). 

The system will operate on a timed-programmed basis as determined by the system operator (initially set to start at 
7:30 AM and stop at 6:30 PM, Monday-Friday). 

System Off: 
The supply and return fans will be off. 

The outside air damper will be closed. 

The return air damper will be open. 

The steam heating will be off. 

The cooling coil valve will be closed. 

System Start: 
When the air-handling unit is indexed to operate, the return fan will start first. Following a 5-second (adj.) delay, the 
supply fan will start. NOTE: The mixed air dampers and the supply/return fans speed drives will be ramped to their 
respective operating values over a time period (adj., initially set to 5 minutes) 

Upon proof of supply and return fan operation, dampers, cooling coil valve, and steam valve will be indexed to their 
"System Run" conditions. 

The air handler will be commanded on during the unoccupied mode when any of the associated zones is outside the 
setback set point temperatures. 

System On: 
Unoccupied Heating Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the lowest space temperature at the unoccupied 
heating set point (adj.). The supply fan speed will be controlled to maintain duct static pressure at set point (adj., initially 
set to 1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Outside air damper is fully closed and return air damper is fully open. 

Interlock supply fan with return fan. General exhaust fans will be off. Interlock (via software) supply and return fan with 
smoke detector in supply and return duct. 

Healing Coil Valve and Face & Bypass Dampers: operate when the supply and return fans are on. 
Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate the steam heating valve and opens the face and 
bypass dampers to maintain supply air temperature. 

Cooling Coil Valve: Fully closed. 

Unoccupied Cooling Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the highest space temperature at the unoccupied 
cooling set point (adj.). The supply fan will be controlled to maintain duct static pressure at set point (adj., initially set to 
1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Outside air and exhaust dampers are modulated open and return air damper is modulated 
closed to control mixed air temperature at 55°F when the supply fan is on. 
Economizer Not Available: Outside air and exhaust dampers are fully closed and return air damper is fully open. 

Cooling Coil Valve: Modulating when fans are on to maintain unoccupied temperature set point. 

Occupied Mode: 
Supply and Return Fans: Supply and return fans will run continuously. The supply fan speed will be controlled to 
maintain duct static pressure and the return fan speed will be controlled to maintain a volume differential between the 
supply and exhaust (adj.). Add setpoint for manual offset for return fan speed.
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Economizer dampers will modulate subject to a mixed air low limit of 55 degrees F (adj.). 
Economizer Not Available: The economizer dampers will maintain a minimum outside air damper position (adj.). 

Steam Heating and Face & Bypass Dampers: Modulate steam heating and valve in sequence with the economizer 
dampers to maintain the discharge air temperature at set point as reset by space temperature 

Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate steam heating valve and open the face and bypass 
dampers to maintain supply air temperature. 

Cooling Coil Valve: Modulate in sequence with the economizer dampers to maintain discharge air temperature set 
point. 

Match existing sequence.

Indoor Air Quality: Provide monitoring of outside air, return air and supply air CO2 concentration, calculate and 
maintain fresh air requirements. Adjust outdoor air intake to ensure return air CO2 high level limit is not exceeded. 

STEAM HUMIDIFIER: 
General: 
Control electronically with HVAC Node (HN). 

Humidity monitored by duct discharge humidity sensor and controlled by a modulating control valve. 

System Off: 
The steam valve will remain closed. 

System Run: 
Upon proof of airflow, system will be enabled to operate. 

When the duct return humidity falls below 30% relative humidity (adj.) control valve will modulate open. 

Safeties and Alarms: 
Humidity valve will be prevented from operating until positive proof of airflow. 

Humidity High Limit: Sensor located downstream from humidifier will modulate control valve closed upon 
exceeding high humidity limit. 

System Stop: 
When the air-handling unit is indexed to shut down, the supply and return fans will stop. 

Dampers and control valve will be indexed to their "System Off' conditions. 

Steam Heat will shut down. 
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INDOOR AIR HANDLING UNIT VARIABLE VOLUME: 
General: 
Control electronically with stand-alone HVAC Node (HN). 

The system will operate on a timed-programmed basis as determined by the system operator (initially set to start at 
7:30 AM and stop at 6:30 PM, Monday-Friday). 

System Off:

The supply and return fans will be off.

The outside air damper will be closed. 

The return air damper will be open. 

The steam heating will be off.

The cooling coil valve will be closed. 

System Start: 
When the air-handling unit is indexed to operate, the return fan will start first. Following a 5-second (adj.) delay, the 
supply fan will start. NOTE: The mixed air dampers and the supply/return fans speed drives will be ramped to their 
respective operating values over a lime period (adj., initially set to 5 minutes) 

Upon proof of supply and return fan operation, dampers, cooling coil valve, and steam valve will be indexed to their 
"System Run" conditions. 

The air handler will be commanded on during the unoccupied mode when any of the associated zones is outside the 
setback set point temperatures. 

System On: 
Unoccupied Heating Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the lowest space temperature at the unoccupied 
heating set point (adj.). The supply fan speed will be controlled to maintain duct static pressure at set point (adj., initially 
set to 1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Outside air damper is fully closed and return air damper is fully open. 

Interlock supply fan with return fan. General exhaust fans will be off. Interlock (via software) supply and return fan with 
smoke detector in supply and return duct. 

Heating Coil Valve and Face & Bypass Dampers: operate when the supply and return fans are on. 
Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate the steam heating valve and opens the face and 
bypass dampers to maintain supply air temperature. 

Cooling Coil Valve: Fully closed. 

Unoccupied Cooling Mode: 
Supply and Return Fans: Supply and retu_rn fans will cycle to JT!ain\ain the hig�est space temperat_ure at _th� ��occupied 
cooling set point (adj.). The supply fan will be controlled to maintain duct static pressure at set point (adJ., 1nItIally set to 
1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Outside air and exhaust dampers are modulated open and return air damper is modulated 
closed to control mixed air temperature at 55°F when the supply fan is on. 
Economizer Not Available: Outside air and exhaust dampers are fully closed and return air damper is fully open. 

Cooling Coil Valve: Modulating when fans are on to maintain unoccupied temperature set point. 

Occupied Mode: 
Supply and Return Fans: Supply and return fans will run continuously. The supply fan speed will be controlled to 
maintain duct static pressure and the return fan speed will be controlled to maintain a volume differential between the 
supply and exhaust (adj.). Add setpoint for manual offset for return fan speed
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Economizer dampers will modulate subject to a mixed air low limit of 55 degrees F (adj.). 
Economizer Not Available: The economizer dampers will maintain a minimum outside air damper position (adj.). 

Steam Heating and Face & Bypass Dampers: Modulate steam heating and valve in sequence with the economizer 
dampers to maintain the discharge air temperature at set point as reset by space temperature 

Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate steam heating valve and open the face and bypass 
dampers to maintain supply air temperature. 

Cooling Coil Valve: Modulate in sequence with the economizer dampers to maintain discharge air temperature set 
point. 

Match existing sequence.

Indoor Air Quality: Provide monitoring of outside air, return air and supply air CO2 concentration, calculate and 
maintain fresh air requirements. Adjust outdoor air intake to ensure return air CO2 high level limit is not exceeded. 

STEAM HUMIDIFIER: 
General: 
Control electronically with HVAC Node (HN). 

Humidity monitored by duct discharge humidity sensor and controlled by a modulating control valve. 

System Off:

The steam valve will remain closed. 

System Run: 
Upon proof of airflow, system will be enabled to operate. 

When the duct return humidity falls below 30% relative humidity (adj.) control valve will modulate open. 

Safeties and Alarms: 
Humidity valve will be prevented from operating until positive proof of airflow. 

Humidity High Limit: Sensor located downstream from humidifier will modulate control valve closed upon exceeding 
high humidity limit. 

System Stop: 
When the air-handling unit is indexed to shut down, the supply and return fans will stop. 

Dampers and control valve will be indexed to their "System Off" conditions. 

Steam Heat will shut down. 
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INDOOR AIR HANDLING UNIT VARIABLE VOLUME: 
General: 
Control electronically with stand-alone HVAC Node (HN). 

The system will operate on a timed-programmed basis as determined by the system operator (initially set to start at 
7:30 AM and stop at 6:30 PM, Monday-Friday). 

System Off: 
The supply and return fans will be off. 

The outside air damper will be closed. 

The return air damper will be open. 

The steam heating will be off. 

The cooling coil valve will be closed. 

System Start: 
When the air-handling unit is indexed to operate, the return fan will start first. Following a 5-second (adj.) delay, the 
supply fan will start. NOTE: The mixed air dampers and the supply/return fans speed drives will be ramped to their 
respective operating values over a time period (adj., initially set to 5 minutes) 

Upon proof of supply and return fan operation, dampers, cooling coil valve, and steam valve will be indexed to their 
"System Run" conditions. 

The air handler will be commanded on during the unoccupied mode when any of the associated zones is outside the 
setback set point temperatures. 

System On: 
Unoccupied Heating Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the lowest space temperature at the unoccupied 
heating set point (adj.). The supply fan speed will be controlled to maintain duct static pressure at set point (adj., initially 
set to 1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Outside air damper is fully closed and return air damper is fully open. 

Interlock supply fan with return fan. General exhaust fans will be off. Interlock (via software) supply and return fan with 
smoke detector in supply and return duct. 

Heating Coil Valve and Face & Bypass Dampers: operate when the supply and return fans are on. 
Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate the steam heating valve and opens the face and 
bypass dampers to maintain supply air temperature. 

Cooling Coil Valve: Fully closed. 

Unoccupied Cooling Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the highest space temperature at the unoccupied 
cooling set point (adj.). The supply fan will be controlled to maintain duct static pressure at set point (adj., initially set to 
1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Outside air and exhaust dampers are modulated open and return air damper is modulated 
closed to control mixed air temperature at 55°F when the supply fan is on. 
Economizer Not Available: Outside air and exhaust dampers are fully closed and return air damper is fully open. 

Cooling Coil Valve: Modulating when fans are on to maintain unoccupied temperature set point. 

Occupied Mode: 
Supply and Return Fans: Supply and return fans will run continuously. The supply fan speed will be controlled to 
maintain duct static pressure and the return fan speed will be controlled to maintain a volume differential between the 
supply and exhaust (adj.). Add setpoint for manual offset for return fan speed.
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Economizer dampers will modulate subject to a mixed air low limit of 55 degrees F (adj.). 
Economizer Not Available: The economizer dampers will maintain a minimum outside air damper position (adj.). 

Steam Heating and Face & Bypass Dampers: Modulate steam heating and valve in sequence with the economizer 
dampers to maintain the discharge air temperature at set point as reset by space temperature 

Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate steam heating valve and open the face and bypass 
dampers to maintain supply air temperature. 

Cooling Coil Valve: Modulate in sequence with the economizer dampers to maintain discharge air temperature set 
point. 

Match existing sequence.

Indoor Air Quality: Provide monitoring of outside air, return air and supply air CO2 concentration, calculate and 
maintain fresh air requirements. Adjust outdoor air intake to ensure return air CO2 high level limit is not exceeded. 

STEAM HUMIDIFIER: 
General: 
Control electronically with HVAC Node (HN). 

Humidity monitored by duct discharge humidity sensor and controlled by a modulating control valve. 

System Off: 
The steam valve will remain closed. 

System Run: 
Upon proof of airflow, system will be enabled to operate. 

When the duct return humidity falls below 30% relative humidity (adj.) control valve will modulate open. 

Safeties and Alarms: 
Humidity valve will be prevented from operating until positive proof of airflow. 

Humidity High Limit: Sensor located downstream from humidifier will modulate control valve closed upon exceeding 
high humidity limit. 

System Stop: 
When the air-handling unit is indexed to shut down, the supply and return fans will stop. 

Dampers and control valve will be indexed to their "System Off" conditions. 

Steam Heat will shut down. 
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INDOOR AIR HANDLING UNIT VARIABLE VOLUME: 
General: 
Control electronically with stand-alone HVAC Node (HN). 

The system will operate on a timed-programmed basis as determined by the system operator (initially set to start at 
7:30 AM and stop at 6:30 PM, Monday-Friday). 

System Off: 
The supply and return fans will be off.

The outside air damper will be closed. 

The return air damper will be open. 

The steam heating will be off. 

The cooling coil valve will be closed. 

System Start: 
When the air-handling unit is indexed to operate, the return fan will start first. Following a 5-second (adj.) delay, the 
supply fan will start. NOTE: The mixed air dampers and the supply/return fans speed drives will be ramped to their 
respective operating values over a time period (adj., initially set to 5 minutes) 

Upon proof of supply and return fan operation, dampers, cooling coil valve, and steam valve will be indexed to their 
"System Run" conditions. 

The air handler will be commanded on during the unoccupied mode when any of the associated zones is outside the 
setback set point temperatures. 

System On: 
Unoccupied Heating Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the lowest space temperature at the unoccupied 
heating set point (adj.). The supply fan speed will be controlled to maintain duct static pressure at set point (adj., initially 
set to 1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Outside air damper is fully closed and return air damper is fully open. 

Interlock supply fan with return fan. General exhaust fans will be off. Interlock (via software) supply and return fan with 
smoke detector in supply and return duct. 

Heating Coil Valve and Face & Bypass Dampers: operate when the supply and return fans are on. 
Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate the steam heating valve and opens the face and 
bypass dampers to maintain supply air temperature. 

Cooling Coil Valve: Fully closed. 

Unoccupied Cooling Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the highest space temperature at the unoccupied 
cooling set point (adj.). The supply fan will be controlled to maintain duct static pressure at set point (adj., initially set to 
1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Outside air and exhaust dampers are modulated open and return air damper is modulated 
closed to control mixed air temperature at 55°F when the supply fan is on. 
Economizer Not Available: Outside air and exhaust dampers are fully closed and return air damper is fully open. 

Cooling Coil Valve: Modulating when fans are on to maintain unoccupied temperature set point. 

Occupied Mode: 
Supply and Return Fans: Supply and return fans will run continuously. The supply fan speed will be controlled to 
maintain duct static pressure and the return fan speed will be controlled to maintain a volume differential between the 
supply and exhaust (adj.). Add setpoint for manual offset for return fan speed.
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Economizer dampers will modulate subject to a mixed air low limit of 55 degrees F (adj.). 
Economizer Not Available: The economizer dampers will maintain a minimum outside air damper position (adj.). 

Steam Heating and Face & Bypass Dampers: Modulate steam heating and valve in sequence with the economizer 
dampers to maintain the discharge air temperature at set point as reset by space temperature 

Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate steam heating valve and open the face and bypass 
dampers to maintain supply air temperature. 

Cooling Coil Valve: Modulate in sequence with the economizer dampers to maintain discharge air temperature set 
point. 

Match existing sequence.

Indoor Air Quality: Provide monitoring of outside air, return air and supply air CO2 concentration, calculate and 
maintain fresh air requirements. Adjust outdoor air intake to ensure return air CO2 high level limit is not exceeded. 

STEAM HUMIDIFIER: 
General: 
Control electronically with HVAC Node (HN). 

Humidity monitored by duct discharge humidity sensor and controlled by a modulating control valve. 

System Off: 
The steam valve will remain closed. 

System Run: 
Upon proof of airflow, system will be enabled to operate. 

When the duct return humidity falls below 30% relative humidity (adj.) control valve will modulate open. 

Safeties and Alarms: 
Humidity valve will be prevented from operating until positive proof of airflow. 

Humidity High Limit: Sensor located downstream from humidifier will modulate control valve closed upon 
exceeding high humidity limit. 

System Stop: 
When the air-handling unit is indexed to shut down, the supply and return fans will stop. 

Dampers and control valve will be indexed to their "System Off' conditions. 

Steam Heat will shut down. 
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INDOOR AIR HANDLING UNIT VARIABLE VOLUME: 
General: 
Control electronically with stand-alone HVAC Node (HN). 

The system will operate on a timed-programmed basis as determined by the system operator (initially set to start at 
7:30 AM and stop at 6:30 PM, Monday-Friday). 

System Off: 
The supply and return fans will be off. 

The outside air damper will be closed. 

The return air damper will be open. 

The steam heating will be off. 

The cooling coil valve will be closed. 

System Start: 
When the air-handling unit is indexed to operate, the return fan will start first. Following a 5-second (adj.) delay, the 
supply fan will start. NOTE: The mixed air dampers and the supply/return fans speed drives will be ramped to their 
respective operating values over a time period (adj., initially set to 5 minutes) 

Upon proof of supply and return fan operation, dampers, cooling coil valve, and steam valve will be indexed to their 
"System Run" conditions. 

The air handler will be commanded on during the unoccupied mode when any of the associated zones is outside the 
setback set point temperatures. 

System On: 
Unoccupied Heating Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the lowest space temperature at the unoccupied 
heating set point (adj.). The supply fan speed will be controlled to maintain duct static pressure at set point (adj., initially 
set to 1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Outside air damper is fully closed and return air damper is fully open. 

Interlock supply fan with return fan. General exhaust fans will be off. Interlock (via software) supply and return fan with 
smoke detector in supply and return duct. 

Heating Coil Valve and Face & Bypass Dampers: operate when the supply and return fans are on. 
Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate the steam heating valve and opens the face and 
bypass dampers to maintain supply air temperature. 

Cooling Coil Valve: Fully closed. 

Unoccupied Cooling Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the highest space temperature at the unoccupied 
cooling set point (adj.). The supply fan will be controlled to maintain duct static pressure at set point (adj., initially set to 
1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Outside air and exhaust dampers are modulated open and return air damper is modulated 
closed to control mixed air temperature at 55°F when the supply fan is on. 
Economizer Not Available: Outside air and exhaust dampers are fully closed and return air damper is fully open. 

Cooling Coil Valve: Modulating when fans are on to maintain unoccupied temperature set point. 

Occupied Mode: 
Supply and Return Fans: Supply and return fans will run continuously. The supply fan speed will be controlled to 
maintain duct static pressure and the return fan speed will be controlled to maintain a volume differential between the 
supply and exhaust (adj.). Add setpoint for manual offset for return fan speed.
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Economizer dampers will modulate subject to a mixed air low limit of 55 degrees F (adj.). 
Economizer Not Available: The economizer dampers will maintain a minimum outside air damper position (adj.). 

Steam Heating and Face & Bypass Dampers: Modulate steam heating and valve in sequence with the economizer 
dampers to maintain the discharge air temperature at set point as reset by space temperature 

Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate steam heating valve and open the face and bypass 
dampers to maintain supply air temperature. 

Cooling Coil Valve: Modulate in sequence with the economizer dampers to maintain discharge air temperature set 
point. 

Match existing sequence.

Indoor Air Quality: Provide monitoring of outside air, return air and supply air CO2 concentration, calculate and 
maintain fresh air requirements. Adjust outdoor air intake to ensure return air CO2 high level limit is not exceeded. 

STEAM HUMIDIFIER: 
General: 
Control electronically with HVAC Node (HN). 

Humidity monitored by duct discharge humidity sensor and controlled by a modulating control valve. 

System Off: 
The steam valve will remain closed. 

System Run: 
Upon proof of airflow, system will be enabled to operate. 

When the duct return humidity falls below 30% relative humidity (adj.) control valve will modulate open. 

Safeties and Alarms: 
Humidity valve will be prevented from operating until positive proof of airflow. 

Humidity High Limit: Sensor located downstream from humidifier will modulate control valve closed upon exceeding 
high humidity limit. 

System Stop: 
When the air-handling unit is indexed to shut down, the supply and return fans will stop. 

Dampers and control valve will be indexed to their "System Off' conditions. 

Steam Heat will shut down. 
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INDOOR AIR HANDLING UNIT VARIABLE VOLUME: 
General: 
Control electronically with stand-alone HVAC Node (HN). 

The system will operate on a timed-programmed basis as determined by the system operator (initially set to start at 
7:30 AM and stop at 6:30 PM, Monday-Friday). 

System Off: 
The supply and return fans will be off. 

The outside air damper will be closed. 

The return air damper will be open. 

The steam heating will be off. 

The cooling coil valve will be closed. 

System Start: 
When the air-handling unit is indexed to operate, the return fan will start first. Following a 5-second (adj.) delay, the 
supply fan will start. NOTE: The mixed air dampers and the supply/return fans speed drives will be ramped to their 
respective operating values over a time period (adj., initially set to 5 minutes) 

Upon proof of supply and return fan operation, dampers, cooling coil valve, and steam valve will be indexed to their 
"System Run" conditions. 

The air handler will be commanded on during the unoccupied mode when any of the associated zones is outside the 
setback set point temperatures. 

System On: 
Unoccupied Heating Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the lowest space temperature at the unoccupied 
heating set point (adj.). The supply fan speed will be controlled to maintain duct static pressure at set point (adj., initially 
set to 1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Outside air damper is fully closed and return air damper is fully open. 

Interlock supply fan with return fan. General exhaust fans will be off. Interlock (via software) supply and return fan with 
smoke detector in supply and return duct. 

Heating Coil Valve and Face & Bypass Dampers: operate when the supply and return fans are on. 
Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate the steam heating valve and opens the face and 
bypass dampers to maintain supply air temperature. 

Cooling Coil Valve: Fully closed. 

Unoccupied Cooling Mode: 
Supply and Return Fans: Supply and return fans will cycle to maintain the highest space temperature at the unoccupied 
cooling set point (adj.). The supply fan will be controlled to maintain duct static pressure at set point (adj., initially set to 
1.5" water column) and the return fan speed will volume match the supply fan. 
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Outside air and exhaust dampers are modulated open and return air damper is modulated 
closed to control mixed air temperature at 55°F when the supply fan is on. 
Economizer Not Available: Outside air and exhaust dampers are fully closed and return air damper is fully open. 

Cooling Coil Valve: Modulating when fans are on to maintain unoccupied temperature set point. 

Occupied Mode: 
Supply and Return Fans: Supply and return fans will run continuously. The supply fan speed will be controlled to 
maintain duct static pressure and the return fan speed will be controlled to maintain a volume differential between the 
supply and exhaust (adj.). Add setpoint for manual offset for return fan speed.
Economizer Dampers: Economizer dampers will be enabled to provide free cooling when the outside air temperature is 
below the dry bulb economizer set point. 

Economizer Available: Economizer dampers will modulate subject to a mixed air low limit of 55 degrees F (adj.). 
Economizer Not Available: The economizer dampers will maintain a minimum outside air damper position (adj.). 

Steam Heating and Face & Bypass Dampers: Modulate steam heating and valve in sequence with the economizer 
dampers to maintain the discharge air temperature at set point as reset by space temperature 

Below 40 degrees F (adj.) mixed air temperature, fully open steam heating valve and modulate the face & bypass 
dampers. 
Above 40 degrees F (adj.) mixed air temperature, modulate steam heating valve and open the face and bypass 
dampers to maintain supply air temperature. 

Cooling Coil Valve: Modulate in sequence with the economizer dampers to maintain discharge air temperature set 
point. 

Match existing sequence.

Indoor Air Quality: Provide monitoring of outside air, return air and supply air CO2 concentration, calculate and 
maintain fresh air requirements. Adjust outdoor air intake to ensure return air CO2 high level limit is not exceeded. 

STEAM HUMIDIFIER: 
General: 
Control electronically with HVAC Node (HN). 

Humidity monitored by duct discharge humidity sensor and controlled by a modulating control valve. 

System Off: 
The steam valve will remain closed. 

System Run: 
Upon proof of airflow, system will be enabled to operate. 

When the duct return humidity falls below 30% relative humidity (adj.) control valve will modulate open. 

Safeties and Alarms: 
Humidity valve will be prevented from operating until positive proof of airflow. 

Humidity High Limit: Sensor located downstream from humidifier will modulate control valve closed upon 
exceeding high humidity limit. 

System Stop: 
When the air-handling unit is indexed to shut down, the supply and return fans will stop. 

Dampers and control valve will be indexed to their "System Off' conditions. 

Steam Heat will shut down. 

REVISION 

INFORMA T10/l 

Drawing Title 

�N�UM�B,�.==1SEQUENCE 

DATE 

04/17/08 

TIME Project Title 
08:10 AM 

f-- ��-1 DANE COUNTY COURTHOUSE 
215 SOUTH HAMILTON ST. 

f"CFl=LE�NAI=,�, �-. MADISON, WI 53703 

Ahu8s1.vsd 

REFERENCE DRAWING 
Sales.Engineer 

GLA 

RECORD DRAWINGS 

NO. REVISlON-lOCAT!ON 

Application Engloeer DRAWH 

RJM BY IDATE 
Braneh lllfcrmatlon 

J6HNSON 
CONTR�LS 

Madison Branch 
2400 Kilgusl Road 
Madison 
WI 53713 

Systems & Services Division 
Phone: 608-222-9100 
Fax: 608-222-9490 

03/30/08 wcs 
ECN DATE BY 

APPROVED 

BY IDATE 

cot TRACT NUMBER 

0 3109-0044 

ORAWlNG llUMB�R 

11.5 

dkd2
Cross-Out

dkd2
Cross-Out

























































































































BILL OF MATERIALS 

Designation Q1y Part Number Description 

Field Devices: 
SN\IVMLT-E 1 RIBU1S 10AMP SPST-NO+HOA 10-30VAC/DC/120VAC 
V-x 0 VALVE SEE VALVE SCHEDULE 

DETAIL 0 

TYPICAL OF 1 

[ V-1 1/3 VALVE 

10#STM 
NC 

( 

V-2 ] 213 VALVE 
11 

� 

.L.....ck} [ I
-

NC 
HE-2 

e-----' -

r 
COND 

NOTE: WIRING DETAILS NOT AVAILABLE AT TIME 
OF SUBMITTAL. 
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.3NOWMEL T SYSTEM: 
All of the control components will be provided with the snowmelt system with the exception of the control valves which 
will be provided by JCI. JCI will enable the snowmelt system and monitor the run status. 
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