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DRAWINGS FOR ADDITIONAL INFORMATION, INSTRUCTIONS. NOTIFY 
ENGINEER IF THERE ARE ANY DISCREPANCIES.

3. SEE MEP DRAWINGS FOR SPECIFIC LIGHT FIXTURES, EXIT SIGNS, VISUAL 
ALARMS ETC.

4. SEE MEP DRAWINGS FOR SPECIFIC MECHANICAL DIFFUSERS.

5. LIGHT FIXTURES THAT ARE NOT THE FULL SIZE OF A CEILING PANEL SHALL 
BE LOCATED IN THE CENTER OF THE CEILING PANEL. COORDINATE WITH 
ARCHITECTURAL DRAWINGS FOR LOCATIONS AND SIZES.

6. PAINT ALL EXPOSED TO VIEW AREAS, INCLUDING STRUCTURAL MEMBERS 
AND MEP EQUIPMENT.

7. COORDINATE ALL CEILING MOUNTED EQUIPMENT LOCATIONS WITH OTHER 
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SYSTEM OFF - WHEN THE SYSTEM IS OFF:

The outside air damper shall be closed.

The return air damper shall be open.

The unit supply fan shall be off.

The cooling coil valve shall be closed.

All control loops shall be disabled.

SYSTEM START-UP - SYSTEM START-UP SHALL BE INITIATED:

By an operator entered manual command at the EMCS.

Automatically by the EMCS based on Pre-Start Mode or Night-Setback Mode.

PRE-START MODE:

The system shall be enabled by an operator entered manual command at the EMCS or automatically by the EMCS based on

the Optimal Start/Stop algorithm.  Once enabled, the system shall operate per the System Operation section, as detailed

below. Operation of the system during Pre-Start Mode shall not include ventilation air.

NIGHT-SETBACK MODE:

The system shall be enabled automatically by the EMCS based on the cooling demand of 5 (adjustable) or more associated

terminal units whose space temperature has exceeded the terminal units Unoccupied Cooling Setpoint.  Once enabled, the

system shall operate per the System Operation section, as detailed below.  Operation of the system during Night-Setback

Mode shall not include ventilation air.

OCCUPIED MODE:

The system shall be enabled automatically by the EMCS based on the actual space occupancy.  When the Time of Day

schedule (TOD) is active, the system shall operate per the System Operation section, as detailed below, and the following

sequences shall be active.

Demand Control Ventilation -  During occupied building hours, the EMCS shall allow the outside air damper to modulate from

its scheduled maximum flow rate to its scheduled minimum flow rate. If the space CO2 level for any associated zone is at least

100 ppm (adj) less than its active high limit setpoint for a time period of 10 minutes (adj), the EMCS shall index the outside air

damper to maintain its minimum scheduled outside air flow rate. If the space CO2 level for any associated zone rises to within

50 ppm (adj) of its active high limit, the EMCS shall index the outside air damper to maintain its scheduled maximum outside

air flow rate.

Outside Airflow and Damper Control: When the system is commanded to start, the EMCS shall index the outside air damper to

the scheduled maximum outside airflow rate as measured by the outside airflow measuring station.

Outside Air  Damper / Return Air Damper Integration with Supply Fan VFD: The EMCS shall provide dynamic control of the

outside air damper and return air damper positions through the full range of the supply fan VFD modulation. The outside air and

return air motorized dampers shall modulate in sequence to maintain the active outside air flow rate setpoint. The outside air

damper shall first modulate open. If the outside air damper has reached the 100% open position and still cannot achieve the

active outside air flow rate setpoint, then the return air damper shall begin to modulate closed. The return air damper position

shall have a low limit of 50% (adj) during normal system operation. Damper positions shall not be adjusted by more than 20%

(adj) in any one-minute time period.

SYSTEM OPERATION - WHEN SYSTEM START-UP HAS BEEN INITIATED:

The variable speed supply fan shall start at its minimum speed.  Following a confirmation of fan start status, the supply fan

speed shall be modulated to maintain the supply air static pressure at setpoint.  The speed of the fan shall not be adjusted by

more than 20% in any one-minute period. The static pressure setpoint shall be reset via the control algorithm below to optimize

the energy usage.

Supply Air Static Pressure Reset - The static pressure setpoint shall be reset up in defined increments at defined intervals until

the primary air damper position to all of the associated terminal units have been below the defined value for more than the

defined interval.  The static pressure setpoint shall be reset down in defined increments at defined intervals until the primary air

damper position to at least one (critical zone) of the associated terminal units has been above the defined value for more than

the defined interval.  The setpoints are detailed in the System Setpoint section below.

Cooling Coil - The chilled water coil control valve shall be modulated to maintain the active supply air temperature setpoint. The

supply air temperature setpoint shall be reset via the control algorithm below to optimize the energy usage.

Supply Air Temperature Reset - The supply air temperature setpoint shall be reset based on the actual return air temperature,

according to the defined reset schedule detailed in the System Setpoint section below.  If the Demand Control Ventilation

sequence is in maximum outdoor air flow mode or Economizer Mode is active, then the supply air temperature reset shall be

disabled and the setpoint shall be set to the initial value.

Pre-heating Coil - The electric pre-heat coil shall be modulated to maintain the unit discharge air temperature at setpoint.  The

control shall be active when the outside air temperature is below 53°F.

SYSTEM SETPOINTS - THE SETPOINTS FOR THE SYSTEM SHALL BE DETERMINED AS FOLLOWS:

The maximum speed reference value shall be the VFD speed required to obtain the design supply airflow value from the unit

schedule on the Mechanical Drawings.

The minimum speed reference value shall be VFD speed required to obtain 50% of the design supply airflow value from the

unit schedule on the mechanical drawings but not less than the active outside air flow rate setpoint.

The supply air static pressure setpoint shall be set initially at 1.25 inches w.c. (adj) and shall have reset limits of 0.20 to 2.00

inches w.c. (adj)

The time interval for static pressure reset shall be set at 10 minutes (adj).

The static pressure reset increment shall be set at 0.05 inches w.c. (adj)

The terminal unit primary damper position setpoint shall be 90% open. (adj)

The time interval for terminal unit primary damper position shall be set at 15 minutes. (adj)

The supply air temperature setpoint shall be set initially at 54 °F. (adj)

The supply air temperature setpoint shall be reset to 53 °F (adj) when the return air temperature is at 78 °F. (adj)

The supply air temperature setpoint shall be reset to 58 °F (adj) when the return air temperature is at 72 °F. (adj)

The pre-heat coil discharge air temperature setpoint shall be set at 52°F.

The minimum outside air flowrate setpoint shall be set at the scheduled minimum flowrate from the unit schedule on the

mechanical drawings.

The maximum outside air flowrate setpoint shall be set at the scheduled maximum flowrate from the unit schedule on the

mechanical drawings.

The space carbon dioxide high-limit setpoint shall be set at 1000 ppm (adj).

The supply duct static pressure high-limit setpoint shall be set at 2.0 in. wc. (adj).

The air filter pressure differential high-limit setpoint shall be set at 1.0 in. wc. (adj).

The freeze-stat low-limit trip setpoint shall be set at 37°F(adj).

SYSTEM SHUTDOWN - SYSTEM SHUTDOWN SHALL BE INITIATED:

By operator entered manual command at the EMCS.

Automatically by the EMCS based on Night-Setback or Time of Day schedule.

Automatically by the high-static pressure shut down.

Automatically by the unit freeze-stat shut down.

Automatically by a supply fan current sensor status failure.

SYSTEM ALARMS - THE EMCS SHALL GENERATE AN ALARM:

If the supply air temperature is outside the limits, which shall be set at +/- 5 °F around setpoint.

If the space carbon dioxide level for any associated zone exceeds its high-limit for more than 20 minutes (adj) or  exceeds the

high-limit by 10% or more.

If the supply duct static pressure exceeds the high-limit setpoint.

If the unit freeze-stat trips.

If the filter differential pressure exceeds the trip point.

If the current sensor relay indicates a supply fan failure status.

All alarms shall be inhibited when the supply fan is not operating.  The alarms, except the fan failure alarm, shall remain

inhibited following startup of the unit for 2 minutes.

System Off - When the system is off:

The primary air damper shall be closed.

The fan shall be off.

The heating coil shall be disabled.

The control loops shall be disabled.

System Startup - Startup shall be initiated automatically by the EMCS:

In Unoccupied when the corresponding AHU is in UNOCCUPIED MODE.

In Occupied when the corresponding AHU is in PRE-START MODE.

In Unoccupied when the corresponding AHU is in NIGHT-SETBACK MODE.

In Occupied when the corresponding AHU is in OCCUPIED MODE.

In Standby when the corresponding AHU is in OCCUPIED MODE and the zone-mounted Occupancy Sensor times out.

System Operation - When system start-up has been initiated, the following sequences shall be implemented:

The fan shall run.  The primary air damper shall be modulated between the minimum and maximum values to maintain the

space temperature within +/- 0.5 °F of the active Cooling Setpoint.  When the space temperature falls below the deadband,

the primary air damper shall be modulated to the minimum flow value and the electric heat shall be modulated to maintain

the space temperature within +/- 0.5 °F of the active Heating Setpoint. The SCR electric heat controller shall be set to

maintain a maximum discharge air temperature of 95 °F (adjustable).

System Setpoints - The setpoints for the system shall be set as follows:

The Occupied Heating Setpoint shall be set initially at 70 °F (adjustable).

The Occupied Cooling Setpoint shall be set initially at 74 °F (adjustable).

The Unoccupied Heating Setpoint shall be set initially at 55 °F (adjustable).

The Unoccupied Cooling Setpoint shall be set initially at 85 °F (adjustable).

The Standby Heating Setpoint shall be set initially at 66 °F (adjustable).

The Standby Cooling Setpoint shall be set initially at 78 °F (adjustable).

The maximum heating mode discharge air temperature shall be set at 95 °F (adjustable).

The minimum and maximum primary air flowrates shall set at the values given in the Mechanical Drawings.

System Alarms - The EMCS shall generate an alarm as follows:

If the space temperature during the Occupied Mode is 5 °F above the cooling setpoint or 5 °F below the heating setpoint

respectively.

System Off - When the system is off:

The primary air damper shall be closed.

The control loops shall be disabled.

System Startup - Startup shall be initiated automatically by the EMCS:

In Unoccupied when the corresponding AHU is in UNOCCUPIED MODE.

In Occupied when the corresponding AHU is in PRE-START MODE.

In Unoccupied when the corresponding AHU is in NIGHT-SETBACK MODE.

In Occupied when the corresponding AHU is in OCCUPIED MODE.

In Standby when the corresponding AHU is in OCCUPIED MODE and the zone-mounted

Occupancy Sensor times out.

System Operation - When system start-up has been initiated, the following sequences

shall be implemented:

The primary air damper shall be modulated between the minimum and maximum flow values to

maintain the space temperature within +/- 0.5 °F of the active Cooling Setpoint.

System Setpoints - The setpoints for the system shall be set as follows:

The Occupied Cooling Setpoint shall be set initially at 75 °F (adjustable).

The Unoccupied Cooling Setpoint shall be set initially at 85 °F (adjustable).

The Standby Cooling Setpoint shall be set initially at 77 °F (adjustable).

The minimum and maximum primary airflow rates shall be set at the values given in the

Mechanical Drawings.

System Alarms - The EMCS shall generate an alarm as follows:

If the space temperature during the Occupied Mode is 5 °F above or below the cooling

setpoint.

System Operation - When system start-up has been initiated, the following sequences shall be

implemented:

The ventilation exhaust fan shall be integrated with the EMCS to monitor fan status and to schedule run times.

The exhaust air damper shall open anytime the unit runs and shall close anytime the unit stops. The

exhaust fan shall start only after the damper status has proven the damper is open. The exhaust air

damper shall close 30 sec (adj.) after the fan stops.

System Setpoints - The setpoints for the system shall be set as follows:

The design airflow rates shall be set at the values given in the Mechanical Drawings.

Fan Status

The controller shall monitor the fan status.

Alarms shall be provided as follows:

• Fan Failure: Commanded on, but the status is off.

• Fan in Hand: Commanded off, but the status is on.

• Fan Runtime Exceeded: Fan status runtime exceeds a user definable limit (adj.).

System Off - When the system is off:

The outside air dampers shall be closed.

The outside air fan shall be off.

The control loops shall be disabled.

System Startup - System start-up shall be initiated:

Automatically by the EMCS when any associated AHUs Demand Control Ventilation sequence is active.

Outside air motorized damper shall open before fan startup when unit is commanded to run.

System Operation - When system start-up has been initiated:

The variable speed outside air fan shall start at its minimum speed.  Following a confirmation of fan start status, the fan speed shall

be modulated to maintain the outside air duct static pressure setpoint.

System Setpoints - The setpoints for the system shall be determined as follows:

The outside air static pressure setpoint shall be set initially at 1.0 inches w.c. (adj).

System Shutdown - System shutdown shall be initiated:

Automatically by the EMCS when no Demand Control Ventilation sequence is active.

Automatically by the high-static pressure shutdown.

System Alarms - The EMCS shall generate an alarm if:

If the outside air duct static pressure is outside the established low and high alarm limits, initially set at 0.5 and 2.0 in w.c. (adj)
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SYSTEM OFF - WHEN THE SYSTEM IS OFF:

The outside air damper shall be closed.

The return air damper shall be open.

The unit supply fan shall be off.

The cooling coil valve shall be closed.

All control loops shall be disabled.

SYSTEM START-UP - SYSTEM START-UP SHALL BE INITIATED:

By an operator entered manual command at the EMCS.

Automatically by the EMCS based on Pre-Start Mode or Night-Setback Mode.

PRE-START MODE:

The system shall be enabled by an operator entered manual command at the EMCS or automatically by the EMCS based on

the Optimal Start/Stop algorithm.  Once enabled, the system shall operate per the System Operation section, as detailed

below. Operation of the system during Pre-Start Mode shall not include ventilation air.

NIGHT-SETBACK MODE:

The system shall be enabled automatically by the EMCS based on the cooling demand of 5 (adjustable) or more associated

terminal units whose space temperature has exceeded the terminal units Unoccupied Cooling Setpoint.  Once enabled, the

system shall operate per the System Operation section, as detailed below.  Operation of the system during Night-Setback

Mode shall not include ventilation air.

OCCUPIED MODE:

The system shall be enabled automatically by the EMCS based on the actual space occupancy.  When the Time of Day

schedule (TOD) is active, the system shall operate per the System Operation section, as detailed below, and the following

sequences shall be active.

Demand Control Ventilation -  During occupied building hours, the EMCS shall allow the outside air damper to modulate from

its scheduled maximum flow rate to its scheduled minimum flow rate. If the space CO2 level for any associated zone is at least

100 ppm (adj) less than its active high limit setpoint for a time period of 10 minutes (adj), the EMCS shall index the outside air

damper to maintain its minimum scheduled outside air flow rate. If the space CO2 level for any associated zone rises to within

50 ppm (adj) of its active high limit, the EMCS shall index the outside air damper to maintain its scheduled maximum outside

air flow rate.

Outside Airflow and Damper Control: When the system is commanded to start, the EMCS shall index the outside air damper to

the scheduled maximum outside airflow rate as measured by the outside airflow measuring station.

Outside Air  Damper / Return Air Damper Integration with Supply Fan VFD: The EMCS shall provide dynamic control of the

outside air damper and return air damper positions through the full range of the supply fan VFD modulation. The outside air and

return air motorized dampers shall modulate in sequence to maintain the active outside air flow rate setpoint. The outside air

damper shall first modulate open. If the outside air damper has reached the 100% open position and still cannot achieve the

active outside air flow rate setpoint, then the return air damper shall begin to modulate closed. The return air damper position

shall have a low limit of 50% (adj) during normal system operation. Damper positions shall not be adjusted by more than 20%

(adj) in any one-minute time period.

SYSTEM OPERATION - WHEN SYSTEM START-UP HAS BEEN INITIATED:

The variable speed supply fan shall start at its minimum speed.  Following a confirmation of fan start status, the supply fan

speed shall be modulated to maintain the supply air static pressure at setpoint.  The speed of the fan shall not be adjusted by

more than 20% in any one-minute period. The static pressure setpoint shall be reset via the control algorithm below to optimize

the energy usage.

Supply Air Static Pressure Reset - The static pressure setpoint shall be reset up in defined increments at defined intervals until

the primary air damper position to all of the associated terminal units have been below the defined value for more than the

defined interval.  The static pressure setpoint shall be reset down in defined increments at defined intervals until the primary air

damper position to at least one (critical zone) of the associated terminal units has been above the defined value for more than

the defined interval.  The setpoints are detailed in the System Setpoint section below.

Cooling Coil - The chilled water coil control valve shall be modulated to maintain the active supply air temperature setpoint. The

supply air temperature setpoint shall be reset via the control algorithm below to optimize the energy usage.

Supply Air Temperature Reset - The supply air temperature setpoint shall be reset based on the actual return air temperature,

according to the defined reset schedule detailed in the System Setpoint section below.  If the Demand Control Ventilation

sequence is in maximum outdoor air flow mode or Economizer Mode is active, then the supply air temperature reset shall be

disabled and the setpoint shall be set to the initial value.

Re-heating Coil - The electric re-heat coil shall be modulated to maintain the unit discharge air temperature at setpoint.  The

control shall be active when the outside air temperature is below 53°F.

SYSTEM SETPOINTS - THE SETPOINTS FOR THE SYSTEM SHALL BE DETERMINED AS FOLLOWS:

The maximum speed reference value shall be the VFD speed required to obtain the design supply airflow value from the unit

schedule on the Mechanical Drawings.

The minimum speed reference value shall be VFD speed required to obtain 50% of the design supply airflow value from the

unit schedule on the mechanical drawings but not less than the active outside air flow rate setpoint.

The supply air static pressure setpoint shall be set initially at 1.25 inches w.c. (adj) and shall have reset limits of 0.20 to 2.00

inches w.c. (adj)

The time interval for static pressure reset shall be set at 10 minutes (adj).

The static pressure reset increment shall be set at 0.05 inches w.c. (adj)

The terminal unit primary damper position setpoint shall be 90% open. (adj)

The time interval for terminal unit primary damper position shall be set at 15 minutes. (adj)

The supply air temperature setpoint shall be set initially at 54 °F. (adj)

The supply air temperature setpoint shall be reset to 53 °F (adj) when the return air temperature is at 78 °F. (adj)

The supply air temperature setpoint shall be reset to 58 °F (adj) when the return air temperature is at 72 °F. (adj)

The re-heat coil discharge air temperature setpoint shall be set at 52°F.

The minimum outside air flowrate setpoint shall be set at the scheduled minimum flowrate from the unit schedule on the

mechanical drawings.

The maximum outside air flowrate setpoint shall be set at the scheduled maximum flowrate from the unit schedule on the

mechanical drawings.

The space carbon dioxide high-limit setpoint shall be set at 1000 ppm (adj).

The supply duct static pressure high-limit setpoint shall be set at 2.0 in. wc. (adj).

The air filter pressure differential high-limit setpoint shall be set at 1.0 in. wc. (adj).

The freeze-stat low-limit trip setpoint shall be set at 37°F(adj).

SYSTEM SHUTDOWN - SYSTEM SHUTDOWN SHALL BE INITIATED:

By operator entered manual command at the EMCS.

Automatically by the EMCS based on Night-Setback or Time of Day schedule.

Automatically by the high-static pressure shut down.

Automatically by the unit freeze-stat shut down.

Automatically by a supply fan current sensor status failure.

SYSTEM ALARMS - THE EMCS SHALL GENERATE AN ALARM:

If the supply air temperature is outside the limits, which shall be set at +/- 5 °F around setpoint.

If the space carbon dioxide level for any associated zone exceeds its high-limit for more than 20 minutes (adj) or  exceeds the

high-limit by 10% or more.

If the supply duct static pressure exceeds the high-limit setpoint.

If the unit freeze-stat trips.

If the filter differential pressure exceeds the trip point.

If the current sensor relay indicates a supply fan failure status.

All alarms shall be inhibited when the supply fan is not operating.  The alarms, except the fan failure alarm, shall remain

inhibited following startup of the unit for 2 minutes.

System Operation - When system start-up has been initiated, the following sequences shall be implemented:

The fan coil unit shall be integrated with the EMCS to monitor fan status, schedule run times, and to adjust space temperature

setpoints. Outside air motorized damper of outside air intake shall open before fan startup when unit is commanded to run.

COOLING MODE:  When the space temperature is above the Cooling Setpoint, the chilled water coil control valve shall be

modulated between 0-100%, to maintain the space temperature within +/- 0.5 °F of the Cooling Setpoint.  The chilled

water coil discharge temperature shall not be allowed to go below the chilled water coil low-limit setpoint.

HEATING MODE:  When the space temperature is below the Heating Setpoint, the controller shall modulate the electric

heater as required to maintain the space temperature within +/- 0.5 °F of the Heating Setpoint.  The fan shall run anytime

the unit is commanded to run, unless shutdown on safeties.

DE-HUMIDIFICATION MODE:  When space humidity rises above its active setpoint and the space temperature is below

its active setpoint, the EMCS shall modulate the chilled water control valve to maintain the de-humidication chilled water

coil discharge air temperature setpoint. The EMCS shall modulate the electric heater to maintain the space temperature

setpoint as required. The unit shall return to cooling mode when the space humidity setpoint has been satisfied for at least

10 minutes (adj).

System Setpoints - The setpoints for the system shall be set as follows:

The Cooling Setpoint shall be set initially at 68 °F (adjustable).

The Heating Setpoint shall be set initially at 66 °F (adjustable).

The de-humidification chilled water coil discharge air temperature setpoint shall be set at 46°F (adj) with a low-limit alarm

of 44°F (adj).

The space humidity setpoint shall be set at 50% RH (adj) with a high-limit alarm of 55% RH (adj).
The design airflow rates shall be set at the values given in the Mechanical Drawings.

System Alarms - The EMCS shall generate an alarm as follows:

If the space temperature is 2 °F (adj.) above or below the cooling or heating setpoint depending upon active mode for 5 minutes

(adjustable).

If the space humidity is 5% (adj.) above the space humidity setpoint for 5 minutes (adjustable).

If the supply air temperature drops below the chilled water coil discharge air temperature low-limit for 5 minutes (adj).

If the filter differential pressure exceeds the trip point initially set at 1.0 inch w.c. (adj), message will show "Filter Dirty"

otherwise it will show "Filter Clean".

All alarms shall be inhibited when the supply fan is not operating except the space temperature alarms. The alarms,

except the fan failure and the space temperature alarms, shall remain inhibited following startup of the unit for 2 minutes.
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