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Sequence of Operations:  FAN COIL [QTY: 32]

Building Automation System Interface:

The Building Automation System (BAS) shall send the controller Occupied Bypass, Morning Warm-up/Pre-Cool, Occupied/Unoccupied and Heat/Cool modes. If a BAS is not present, or communication is lost

with the BAS the controller shall operate using default modes and setpoints

Occupied:

During occupied periods, the supply fan shall run continuously and the outdoor air damper shall open to maintain minimum ventilation requirements. The cooling/heating valve shall modulate to maintain the

active space temperature setpoint

Unoccupied:

When the space temperature is below the unoccupied heating setpoint of 60.0 deg. F (adj.) and hot water is detected, the supply fan shall start, the outside air damper shall remain closed and the Heat/Cool

water valve shall open.  When the space temperature rises above the unoccupied heating setpoint of 60.0 deg. F (adj.) plus the unoccupied differential of 2.0 deg. F (adj.) the supply fan shall stop and the

Heat/Cool water valve shall close.

Optimal Start:

The BAS shall monitor the scheduled occupied time, occupied space setpoints and space temperature to calculate when the optimal start occurs.

Morning Warm-Up Mode

During optimal start, if the space temperature is below the occupied heating setpoint a morning warm-up mode shall be activated.  When morning warm-up is initiated the unit shall enable the heating and supply

fan. The outside air damper shall remain closed. When the space temperature reaches the occupied heating setpoint (adj.), the unit shall transition to the occupied mode.

Pre-Cool Mode:

During optimal start, if the space temperature is above the occupied cooling setpoint, pre-cool mode shall be activated. When pre-cool is initiated the unit shall enable the fan and cooling or economizer. The

outside air damper shall remain closed, unless economizing. When the space temperature reaches occupied cooling setpoint (adj.), the unit shall transition to the occupied mode.

Optimal Stop:

The BAS shall monitor the scheduled unoccupied time, occupied setpoints and space temperature to calculate when the optimal stop occurs. When the optimal stop mode is active the unit controller shall

maintain the space temperature to the space temperature offset setpoint. Outside air damper shall remain enabled to provide minimum ventilation.

Occupied Bypass:

The BAS shall monitor the status of the ON and CANCEL buttons of the space temperature sensor.  When an occupied bypass request is received from a space sensor, the unit shall transition from its current

occupancy mode to occupied bypass mode and the unit shall maintain the space temperature to the occupied setpoints (adj.).

Two Pipe Changeover Control:

Normal heat/cool operation shall not begin until the ability to conduct the desired heating or cooling operation is verified. When the sampling function is enabled, the main hydronic valve shall be opened for 3

minutes to allow the water temperature to stabilize. If the entering water temperature is greater than 5.0 deg. F above a valid space temperature heating operation shall be enabled. If the entering water

temperature is greater than 5.0 deg. F below a valid space temperature cooling operation shall be enabled.

Space Temperature Control:

Cascade zone control shall be used in the occupied, occupied bypass, and occupied standby modes. It maintains zone temperature by controlling the discharge air temperature to control the zone temperature

while minimizing the fan speed. The space temperature shall be maintained between the occupied cooling setpoint of 74.0 deg. F (adj.) and the occupied heating setpoint of 71.0 deg. F (adj.). The unit shall

transition to the cooling mode when the space temperature rises one degree above the occupied cooling setpoint of 74.0 deg. F (adj.). The unit shall transition to the heating mode when the space temperature

drops one degree below the occupied heating setpoint of 71.0 deg. F (adj.).

Economizer Control:

Economizing shall be enabled when the outdoor air temperature is below the economizing enable setpoint of 65.0 deg. F (adj.).  Economizing shall be disabled when the outdoor air temperature is greater than

5.0 deg. F above the economizer enable setpoint.  When economizing is enabled the outside air damper shall modulate between the minimum damper position and 100% open to maintain the occupied cooling

setpoint.  If the outdoor air temperature sensor fails, economizing shall be disabled and an alarm shall annunciate at the BAS.

Supply Fan Operation:

The supply fan shall cycle on demand during the unoccupied mode. When the controller is in the occupied mode, the supply fan shall operate continuously at the lowest minimum speed required to maintain

space temperature. The supply fan status shall be monitored by the ECM motor controller. If the supply fan fails the fan shall be commanded off and an alarm shall annunciate at the BAS. A manual reset shall

be required to restart the fan.

Condensate Overflow Monitoring:

If the condensate level reaches the trip point, a condensate overflow diagnostic shall annunciate at the BAS. To prevent the condensate drain pan from overflowing and causing water damage to the building the

fan shall be disabled and the chilled water valve shall close.

Freeze Protection:

A hardwired, low limit temperature switch shall be electrically interlocked with the safety circuit. If the low limit temperature switch is tripped 38.0 deg. F (adj.), the supply fan shall be commanded off, water

valves shall open to 100%, outside air damper shall close, and an alarm shall annunciate at the BAS.

The controller shall automatically attempt to restart the unit after 30 minutes. If the unit restarts successfully with no low temperature condition, the diagnostic is cleared. If a second low temperature condition

occurs within a 24 hour period the unit shall be locked out until manually reset.

Filter Timer:

The fan-run time (hrs) shall be compared to the filter maintenance timer setpoint. Once the setpoint is reached a filter timer alarm diagnostic shall annunciate at the BAS. When the diagnostic is cleared, the

filter-maintenance timer is reset to zero, and the timer begins accumulating fan-run time again.

HEATING/COOLING SEQUENCE:

AT NO TIME SHALL THE HEATING AND COOLING BE OPERATING AT THE SAME TIME. THE CONTRACTOR SHALL FURNISH & INSTALL ISOLATION VALVES & TIMERS SO THAT THE BOILERS

AND

CHILLER WILL NOT OPERATE SIMULTANEOUSLY.
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1.1 APPLICATION-SPECIFIC CONTROLLERS

A. General Description

1. Application Specific Controllers (ASC) shall be microprocessor-based DDC controllers which, through

hardware or firmware design, control specified equipment. They are not user programmable, but are customized

for operation within the confines of the equipment they are designed to serve.

2. Zone Controllers are controllers that operate equipment that control the space temperature of single zone.

Examples are controllers for VAV, Fan coil, Blower Coils, Unit Ventilators, Heat Pumps, and Water Source Heat

Pumps.

B. The Application Specific  Controller shall be capable of operating as a stand-alone controller or as a member

of a Building Automation System (BAS).

C. When the Application Specific Controller is operating as a member of a Building Automation System (BAS),

the application controller shall operate as follows:

1. Application Controller will receive operation mode commands from the BAS network controller. The BAS

commands shall include but not be limited to the follow: Occupied Heat/Cool, Unoccupied Heat/Cool, Morning

Warm-up, / Pre-cool, Occupied Bypass).

2. Application Controller will provide equipment status parameters to the BAS through BACnet communication.

3. Application Controller will operate as a stand-alone controller in the event of communication failure with the

BAS.

4. In case of communications failure stand-alone operation shall use default values or last known values for

remote sensors read over the network such as outdoor air temperature.

D.  Stand-Alone Operation:  Each piece of equipment specified in section “A” shall be controlled by a single

controller and provide stand-alone control in the event that a BAS is not present.

E. Software

1. To meet the sequence of operation for each zone control, the controller shall use programs developed and

tested by the controller manufacturer that are either factory loaded or downloaded with service tool to the

controller.

2. For controlling ancillary devices and for flexibility to change the sequence of operation in the future, the

controller shall be capable running custom programs written in a graphical programming language.

F. Environment:   Controller hardware shall be suitable for the anticipated ambient conditions.

1. Storage:  -55° to 203° F (-48° to 95° C) and 5 to 95% Rh, non-condensing.

2. Operating:  -40° to 158° F (-40 to 70° C) and 5 to 95% Rh, non-condensing.

3. Controllers used indoors shall be mounted in a NEMA 1 enclosure at a minimum.

4. Controllers used outdoors and/or in wet ambient shall be mounted within NEMA 4 type waterproof enclosures,

and shall be rated for operation at  -40° to 158° F  [-40° to 70° C].

G. Input/Output:

1. For flexibility in selection and replacement of valves, the controllers shall be capable of supporting all of the

following valve control types 0-10VDC, 0-5VDC, 4-20mA, 24VAC floating point, 24VAC - 2 position (Normally

Open or Normally Closed).

2. For flexibility in selection and replacement of sensors, the controllers shall be capable of reading sensor input

ranges of 0 to10V, 0 to 20mA, pulse counts, and 200 to 20Kohm.

3. For flexibility in selection and replacement of binary devices, the controller shall support dry and wetted

(24VAC) binary inputs.

4. For flexibility in selection and replacement devices, the controller’s shall have binary output which are able to

drive at least 12VA each.

5. For flexibility in selection and replacement of motors, the controller shall be capable of outputting 24VAC

(binary output), DC voltage (0 to 10VDC minimum range) and PWM (in the 80 to 100 Hz range).

6. For future needs, any I/O that is unused by functionality of equipment control shall be available to be used by

custom program on the controller and by another controller on the network.

7. For future expansion and flexibility, the controller shall have either on board or through expansion, 20 hardware

input/output points.   Expansion points must communicate with the controller via an internal communications bus.

Expansion points must be capable of being mounted up to 650ft. (200 m) from the controller.  Expansion points

that require the BACnet network for communication with the controller are not allowed.

H. Serviceability – The controller shall provide the following in order to improve serviceability of the controller.

1. Diagnostic LEDs shall indicate correct operation or failures/faults for all of the following:  power, sensors,

BACnet communications, and I/O communications bus.

2. All binary output shall have LED’s indicating the output state.

3. All wiring connectors shall removable without the use of a tool.

4. Software service tool connection through the following methods:  direct cable connection to the controller,

connection through another controller on BACnet link.

5. For safety purposes, the controller shall be capable of being powered by a portable computer for the purposes

of configuration, programming, and testing programs so that this work can be accomplished with the power off to

the equipment.

6. Capabilities to temporarily override of BACnet point values with built-in time expiration in the controller.

7. BACnet MAC Address shall be set using decimal (0-9) based rotary switches.

a. Configuration change shall not be made in a programming environment, but rather by a configuration page

utilizing dropdown list, check boxes, and numeric boxes.

8. For ease of troubleshooting, the Controller shall support BACnet data trend logging.

a. With a minimum of 20,000 trending points total on controller

b. Trends shall be capable of being collected at a minimum sample rate of once every second.

c. Shall be capable of trending all BACnet points used by controller

d. Trends shall be capable of being scheduled or triggered

I. Software Retention:  All Zone Controller operating parameters, setpoints, BIOS, and sequence of operation

code must be stored in non-volatile memory in order to maintain such information for months without power.

J. Application controller shall have meet the Agency Compliance:

1. UL916 PAZX, Open Energy Management Equipment

2. UL94-5V, Flammability

3. FCC Part 15, Subpart B, Class B Limit

4. BACnet Testing Laboratory (BTL) listed as BACnet Application Specific Controller (B-ASC)
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CONDENSATE OVERFLOW

DETECTION LOCAL

CND OVRFL

X X X X

DISCHARGE AIR TEMPERATURE

DAT

X X X X X

ENTERING WATER TEMPERATURE

LOCAL

EWT

X X X X X

HEAT / COOL VALVE

H/C VLV

X X

LOW LIMIT CUTOUT

LLT

X X X X

MIXED AIR DAMPER COMMAND

MAD

X X

OUTDOOR AIR TEMPERATURE

(COMMUNICATED)

OAT

X X

SPACE HUMIDITY SENSOR LOCAL

SPH

X X X X

SPACE TEMPERATURE LOCAL

SPT

X X X X X

SPACE TEMPERATURE SETPOINT

LOCAL

SPT SP

X X

SUPPLY FAN SPEED

SAF

X X

SUPPLY FAN START/STOP

SAF

X X

SUPPLY FAN STATUS LOCAL

SAF

X X

BAS COMMUNICATION STATE

BAS COM

X X

ECONOMIZER MINIMUM POSITION

SETPOINT

ECON MIN POS

X

FILTER TIMER HOURS

FIL HRS

X X X

MAINTENANCE REQUIRED

MNT REQ

X X

OCCUPIED BYPASS TIMER

OCC TMR

X

OCCUPIED COOLING SETPOINT

OCC CL SP

X X

OCCUPIED HEATING SETPOINT

OCC HT SP

X X

OCCUPANCY STATUS

OCC STS

X X

SPACE TEMPERATURE SETPOINT

ACTIVE

SPT SP ACT

X X

UNOCCUPIED COOLING SETPOINT

UNOCC CL SP

X X

UNOCCUPIED HEATING SETPOINT

UNOCC HT SP

X X

SEQUENCE
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