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SEQUENCE OF OPERATION

GENERAL:

THE SYSTEM SHALL CONSIST OF AN AIR HANDLING UNIT WITH CHILLED WATER

COOLING AND HOT WATER HEATING COILS. THE SYSTEM SHALL HAVE

PNEUMATICALLY OPERATED VALVES AND DAMPERS AND ITS OWN DDC STAND
ALONE LOCAL CONTROL STATION (LCS). THE LOCAL CONTROL (LCS) SHALL BE
SUPERVISED BY A BUILDING DDC CENTRAL WORKSTATION WITH GRAPHICS

MONITORING AND CONTROL SYSTEM PROGRAMMING CAPABILITIES.

ALL SETPQINTS SHALL BE ADJUSTABLE.

TOLERANCES AND SETPOINTS:

SPACE COOLING TOLERANCE: 72 — 76'F
SPACE COOLING SETPOINT: 74°F

SPACE HEATING TOLERANCE: 68 — 72°F
SPACE HEATING SETPOINT: 70°F

SUPPLY AIR SETPOINT: S8'F

FREEZE PROTECTION ALARM: 40°F
FREEZE PROTECTION LIMIT: 38'F

SUPPLY FAN DISCHARGE STATIC PRESSURE LIMIT: 1.0 INCH WG ABOVE NORMAL STATIC PRESSURE.

SPACE PRESSURIZATION: 0.02 INCHES WG

FREEZE CONTROL

THE LOW LIMIT FREEZE PROTECTION SHALL BE LOCATED ON THE LEAVING SIDE OF HEATING COIL.
WHEN THE TEMPERATURE LEAVING THE HEATING COIL IS AT OR BELOW THE FREEZE

PROTECTION LIMIT SET POINT, THE FOLLOWING EVENTS SHALL OCCUR:

1. THE SUPPLY FAN SHALL STOP, AND THE SMOKE DAMPER SHALL CLOSE.
2. THE COOLING COIL, CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).

3. THE HEATING COIL CONTROL VALVE SHALL BE FULL OPEN.

4. A VISUAL AND AUDIBLE ALARM SHALL BE TRANSMITTED TO THE DDC CENTRAL CONTROL STATION.
5. A MANUAL RESET OF FREEZE PROTECTION DEVICES SHALL BE REQUIRED.

SYSTEM START/STOP CONTROL:

THE UNITS SHALL BE STARTED AND STOPPED VIA THE BUILDING DDC
CENTRAL CONTROL OR THE LOCAL CONTROL STATION (LCS). WHEN
A FAN SYSTEM IS STARTED, THE FOLLOWING EVENTS SHALL OCCUR:

1. ITS RESPECTIVE CONTROL SYSTEM SHALL BE ENABLED.

2. THE SUPPLY AR FAN SHALL START, AND THE SMOKE DAMPER SHALL OPEN.
3. CONFIRMATION OF AR FLOW SHALL BE BY AR FLOW MEASUREMENT.

WHEN THE FAN SYSTEM IS SHUTDOWN, THE FOLLOWING EVENTS SHALL OCCUR:

1. THE SUPPLY FAN SHALL STOP, AND THE SMOKE DAMPER SHALL CLOSE.

2. THE COOLING COIL, CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
3. THE HEATING COIL CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
4. ITS RESPECTIVE CONTROL SYSTEM SHALL BE DISABLED.

A HAND (OFF) AUTO SWITCH AT THE FAN STARTERS AND VFDS SHALL OVERRIDE

THE SYSTEM FOR MAINTENANCE USE.

SUPPLY AIR TEMPERATURE CONTROL:

A TEMPERATURE SENSOR DOWNSTREAM OF THE PREHEAT COIL SHALL PROVIDE INPUT TO THE
CONTROL SYSTEM. THE DDC CONTROL SYSTEM SHALL MODULATE THE HEATING WATER 2-WAY
CONTROL VALVE AS REQUIRED TO MAINTAIN THE COIL DISCHARGE TEMPERATURE IN ACCORDANCE

WITH RESET SCHEDULE A.

A TEMPERATURE SENSOR IN THE SUPPLY DUCT SHALL PROVIDE INPUT TO THE CONTROL
SYSTEM. THE DDC CONTROL SYSTEM SHALL MODULATE THE CHILLED WATER 2-WAY CONTROL
VALVE AS REQUIRED TO MAINTAIN THE SUPPLY AIR TEMPERATURE AT 55°F. SHOULD ALL
LABORATORY PREHEAT CONTROL VALVES BE OPEN, THE DDC CONTROL SHALL RESET THE
SUPPLY AIR TEMPERATURE SETPOINT HIGHER UNTIL ONE REHEAT CONTROL VALVE IS FULLY

CLOSED.
SPACE HUMIDITY CONTROL:

A SPACE HUMIDITY CONTROL SENSOR WITHIN ONE LABORATORY ON EACH FLOOR SHALL
PROVIDE INPUT TO THE CONTROL SYSTEM. THE DDC CONTROL SYSTEM SHALL MODULATE THE
HUMIDIFIER AS REQUIRED TO MAINTAIN THE SPACE RELATIVE HUMIDITYAT 40%.

SUPPLY STATIC PRESSURE CONTROL:

A STATIC PRESSURE SENSOR IN THE SUPPLY AIR DUCTWORK SHALL PROVIDE INPUT TO
THE DDC CONTROL SYSTEM. THE DDC CONTROL SYSTEM SHALL MODULATE THE SUPPLY
FAN SPEED, THRU THE VFD, AS REQUIRED TO MAINTAIN THE REQUIRED DUCT STATIC
PRESSURE (FIELD MEASURED). VFD SPEED FEEDBACK AND FAULT SIGNALS SHALL BE

REPORTED AT THE DDC CENTRAL CONTROL.
EXHAUST STATIC PRESSURE CONTROL:

A STATIC PRESSURE SENSOR IN THE EXHAUST AIR DUCTWORK SHALL PROVIDE INPUT TO
THE DDC CONTROL SYSTEM. THE DDC CONTROL SYSTEM SHALL MODULATE THE OUTSIDE
AR MAKE-UP DAMPER AS REQUIRED TO MAINTAIN THE DESIRED DUCT STATIC PRESSURE

(FIELD MEASURED).
DUCT STATIC PRESSURE SAFETY LIMIT:

THE DUCT STATIC PRESSURE LIMIT SHALL BE AS FOLLOWS:

1. AN ALARM SHALL ANNUNCIATE AT THE DDC CENTRAL CONTROL STATION WHEN THE
STATIC PRESSURE IS 1.0 IN WG ABOVE OF THE NORMAL STATIC PRESSURE.

2. THE SYSTEM SHALL STOP THE FANS WHEN THE DUCT STATIC PRESSURE IS
GREATER THAN OR EQUAL TO THE STATIC PRESSURE LIMIT. THE UNIT SHALL
FOLLOW THE SYSTEM START/STOP CONTROL SEQUENCE OF OPERATION.

DUCT SMOKE DETECTOR CONTROL:

WHENEVER THE SUPPLY AIR SMOKE DETECTOR IS ACTIVATED, AND A SIGNAL
IS SENT TO THE FIRE ALARM PANEL, THE FOLLOWING EVENTS SHALL OCCUR:

1. AN ALARM SHALL BE ANNUNCIATED AT THE FIRE ALARM PANEL.

2. THE SUPPLY FAN SHALL STOP, AND THE SMOKE DAMPER SHALL CLOSE.
3. THE COOLING COIL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).

4, THE HEATING COIL VALVE SHALL CLOSE.

5. AN ALARM SHALL OCCUR AT THE DDC CENTRAL CONTROL.

NC CONTACTS BY FIRE ALARM CONTRACTOR. CIRCUITRY TO PERFORM CONTROLS

BY HVAC CONTRACTOR.

LABORATORY ROOM CONTROLS:

GENERAL: EACH LABORATORY ROOM SHALL BE PROVIDED WITH DEDICATED LOCAL
CONTROL PANEL UTILIZED TO CONTROL SPACE PRESSURIZATION AND TEMPERATURE.
EACH LOCAL CONTROL PANEL SHALL INTERFACE WITH THE BUILDING DDC CONTROL
SYSTEM SUCH THAT ALL MEASURED DATA AND SETPOINTS CAN BE MONITORED OR
ADJUSTED THROUGH BOTH THE LOCAL CONTROL PANEL OR BUILDING DDC.

SPACE PRESSURIZATION: AIR FLOW MEASURING STATIONS IN THE ROOM EXHAUST, HOOD
EXHAUST, TOTAL EXHAUST AR STREAM, AND ROOM SUPPLY AIR STREAM SHALL PROVIDE
INPUT TO THE LOCAL CONTROL PANEL. THE LOCAL CONTROL PANEL SHALL MODULATE
THE ROOM EXHAUST AIR DAMPER AS REQUIRED TO MAINTAIN THE DESIRED ROOM AR
CHANGE RATE. THE LOCAL CONTROL PANEL SHALL ALSO MODULATE THE SUPPLY AR
DAMPER AS REQUIRED TO MAINTAIN THE DESIRED OFFSET BETWEEN THE SUPPLY AR
AND TOTAL EXHAUST AIR TO ACHIEVE A SPACE PRESSURE REQUIREMENT BETWEEN THE
LABORATORY AND ADJACENT CORRIDOR OF —0.02 INCHES W.G. DIFFERENTIAL PRESSURE
BETWEEN THE LABORATORY AND CORRIDOR SHALL BE CONTINUOUSLY MONITORED AT

THE LOCAL CONTROL PANEL.

SPACE TEMPERATURE: A SPACE TEMPERATURE SENSOR SHALL PROVIDE INPUT TO THE
LOCAL CONTROL PANEL. THE LOCAL CONTROL PANEL SHALL MODULATE THE HOT WATER
REHEAT COIL, 2—-WAY CONTROL VALVE AS REQUIRED TO MAINTAIN THE DESIRED SPACE

HEATING SETPOINT.

FUME HOOD FACE VELOCITY CONTROL: A SASH POSITION SENSOR SHALL PROVIDE INPUT
TO THE ASSOCIATED FUME HOOD FACE VELOCITY CONTROLLER. THE FACE VELOCITY
CONTROLLER SHALL MODULATE THE HOOD EXHAUST DAMPER AS REQUIRED TO MAINTAIN
THE FUME HOOD FACE VELOCITY AT 100 FT/MIN REGARDLESS OF SASH POSITION. MINIMUM

FLOW THROUGH THE HOOD, WITH THE SASH FULLY CLOSED, SHALL BE PROVIDED BY
THE FUME HOOD AIRFOIL VENTS.
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