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PANEL

MONITOR SHUTDOWN:

UPON RECEIPT OF AN ALARM SIGNAL FROM THE
FACP, THE BMS SHALL SHUT DOWN ALL AIR
MOVING UNITS (AHU, FC, RTU, ETC.) IN A SAFE
MANNER THAT WILL PREVENT ANY DAMAGE TO

BMS FACP

005.14

WATER HEATER
ELEMENTS & PUMP

CHILLERS, PUMPS, CONDENSING UNITS, BOILERS,
ETC. SYSTEM SHALL RETURN TO NORMAL
OPERATION UPON CANCELLATION OF ALARM.

ALARM

FIRE DRILL MODE SHALL NOT ACTIVATE GLOBAL
FAN SHUT DOWN.

GLOBAL FAN SHUT-DOWN

SCALE: NTS

WATER HEATER CONTROL SEQUENCES:

EMS EMS

INTERIOR LIGHTING
CONTACT OR RELAY

m

EMS SHALL INDEX WATER HEATER ELEMENTS AND
RECIRCULATION PUMPS ON

1 HOUR PRIOR TO OWNER-SPECIFIED OCCUPIED HOURS
AND INDEX OFF DURING UNOCCUPIED TIMES

e

EWH

LTG
CNTR

INTERIOR LIGHTING CONTACTOR:

SECURITY ~ EMS SHALL INDEX LIGHTS ON DURING OCCUPIED HOURS
OVEE@?\’IDE BASED ON OWNER PROVIDED SCHEDULE AND OFF WHEN
—la UNOCCUPIED. OVER—RIDE BUILDING TO OCCUPIED MODE
xlc UPON SECURITY SYSTEM BEING DISARMED DURING
55 UNOCCUPIED TIME AND RESET WHEN RE—ARMED.

EMS
PANEL

CONTROLS CONTRACTOR SHALL PROVIDE AND INSTALL

|_D_5| LTG CONTACTORS OR RELAYS IN EACH WING AS REQ'D
TO CONTROL THE LIGHTS IN THAT WING. CLOSELY

COORDINATE WITH E.C. PRIOR TO ROUGH-IN.

E START
Q| | STOP

UNITARY DDC CONTROLLER

001.

13 EQUIPMENT ON TIME CLOCK CONTROL

SCALE: NONE

DINING UNIT CONTROL SEQUENCE
START/STOP:

TEMPERATURE CONTROL:

EMS shall index system during School’s specified occupied and setback periods.
Unit fans shall run continuously during occupied times and cycle during unoccupied times.

Each unit is provided with combination temp/humidity sensors w/temperature setpoint

adjust capabilities and timed local over—ride in their respective zones. The EMS will monitor the supply air temperature.
The space sensor controls, the modulating heating valve and the cooling valve to maintain temperature for scheduled

hours and night setback setpoint after scheduled hours.

DEHUMIDIFICATION CYCLE: Upon the space temp being satisfied and sensing a humidity level above set point (60% RH)
the supply air (SA) fan shall be set to heating CFM, the chilled water valve shall index open, and the hot water valve
(coil in the re—heat position) shall modulate as required to maintain a 70F discharge air temperature until space

humidity falls below set point.

SAFETIES: The electrical contractor to provide duct type smoke detector to be installed in return air duct per NFPA 72
item 5—10.5.2.2 for fan shut—down. M.C. shall provide float cut—off switch in each drain pan and a freeze stat (remote
reset capable) at the chilled water coil to shut—down unit and place into alarm status. C.C. shall provide a freeze—stat

reset and a fan status input to the BMS.

VENTILATION:

EMS shall index common building outside air control damper open during occupied school hours. System
fan shall run continuously during occupied hours. Unit damper shall start at minimum position. Unit damper shall drive
to max position upon the CO2 monitor sensing a level above set point (800 PPM) after system start—up.
Unit OA dampers shall close during night setback and morning warm—up (verify sched. w/Owner). controls contractor is

responsible for providing all dampers, motors, sensors, programming, etc. for the DVC system.
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MDF UNIT CONTROL SEQUENCE:
START/STOP:

TEMPERATURE CONTROL: Unit is provided with manufacturer’s thermostat which controls the
DX condenser and SA fan to maintain space temperature.

SAFETIES:
unit shall continue to operate.

INSULATED VENTILATION /

OUTSIDE AIR DUCT
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Unit shall run to maintain min. 68"F (adj) year—round temperature.
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005 .7 MDF/IDF UNIT CONTROL DIAGRAM
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005.1(0 DINING/BAND ROOM CONTROL DIAGRAM

SPUT SYSTEM HEAT PUMP WITH HW REHEAT CONTROL SEQUENCE:

SYSTEM IS AN AIR COOLED DX HEAT PUMP, SUPPLY FAN, DUCT MOUNTED HW COIL, AND LOW—AMBIENT COOLING

OPTION. ALL FUNCTIONS SHALL BE CONTROLLED BY THE MFG UNIT CONTROLLER EXCEPT TEMPERATURE SET POINT,
AND DEHUMIDIFICATION, WHICH SHALL BE BY BAS. PROVIDE STANDARD JCS 24V CONVENTIONAL UNIT CONTROLLER
WITH DIGITAL AND ANALOG |/0 POINTS AS INDICATED.

START/STOP: BAS SHALL INDEX THE SYSTEM ON AND PROVIDE INPUTS FOR MFG CONTROLLER TO MANAGE
SYSTEM FUNCTIONS PER THE OWNER'S SPECIFIED OCCUPIED/UNOCCUPIED SCHEDULE. UPON START-UP, BOTH
HEATING AND COOLING SET POINTS SHALL BE CHANGED FROM SETBACK VALUES TO THE OCCUPIED VALUES.
THE SUPPLY FAN SHALL RUN CONTINUOUSLY DURING OCCUPIED HOURS AND CYCLE DURING UNOCCUPIED HOURS.

TEMPERATURE CONTROL: UPON A CALL FOR EITHER COOLING OR HEATING FROM TEH JCS CONTROLLER, THE AHU
ON—BOARD CONTROLLER SHALL INITIATE AND STAGE THE HEAT PUMP COMPRESSOR AND REVERSING VALVE AS
REQUIRED TO MAINTAIN ROOM TEMPERATURE WITHIN SET—POINT (ADJUSTABLE). THE AUXILIARY HW HEATER SHALL
REMAIN DISABLED UNTIL A CONTINUED CALL FOR HEATING WHEN DX HEATING IS AT MAXIMUM CAPACITY. HW COIL
CONTROL VALVE SHALL THEN MODULATE AS REQUIRED TO MAINTAIN SPACE SET POINT.

HUMIDITY CONTROL: UPON A RISE IN ROOM HUMIDITY ABOVE 65% RH AND WITH NO CALL FOR COOLING, THE
CONTROLLER SHALL OVER—RIDE TEMPERATURE CONTROLS, AND CALL FOR FULL COOLING (BOTH STAGES). THE AHU
AUXILIARY HW CONTROL VALVE SHALL MODULATE AS REQUIRED TO MAINTAIN A DISCHARGE AIR TEMPERATURE
BETWEEN 70F AND 72F UNTIL THE HUMIDITY DROPS BELOW SET POINT OR THERE IS A CALL FOR COOLING.

SAFETIES: AUXILIARY DRAIN PAN OVER—FLOW FLOAT SWITCH AND STANDARD UNIT SHORT-CYCLE, COMPRESSOR
FAIL, HIGH HEAD, ETC.

G

SCALE: N.T.S

CLASSROOM FAN COIL CONTROL SEQUENCE:

START/STOP: Building Management System (BMS) shall index fan coils on during School’s specified

occupied periods to run continuously. The Fan Coil units will be indexed by zones with each building unit being
a zone for start/stop and timed override operation. Timed override operation will be programmed and indexed
through the County’s BMS system.

TEMPERATURE CONTROL:

Each unit is provided with combination temp/humidity sensors w/temperature setpoint

adjust capabilities and timed local over—ride in their respective zones. The EMS will monitor the supply air temperature.

The space sensor controls, the modulating heating valve and the cooling valve to maintain temperature for scheduled

hours and night setback setpoint after scheduled hours.

DEHUMIDIFICATION CYCLE: Upon the space temp being satisfied and sensing a humidity level above set point (60% RH)

the supply air (SA) fan shall be set to heating CFM, the chilled water valve shall index open, and the hot water valve

(coil in the re—heat position) shall modulate as required to maintain a 70°F discharge air temperature until space

humidity falls below set point.

VENTILATION: Fan coil units do not pull any OA from the exterior.

All OA in the existing classroom

buildings is provided by roof mounted Dedicated Outside Air Supply (DOAS) units through duct that is

either directly tied into the fan coil return duct (Bldg 800 & 900) or ducted and discharged
independently in the space (Bldg 300 & 400).

SAFETIES: Provide a Remote Relay (RR) to shutdown all FCU’s with remote switch located adjacent to the

Fire Alarm System.

Activation of a duct smoke detector, fire alarm initiating device, or manual
fan shut—down switch shall shut down fan in accordance with NFPA 72. The fire alarm

emergency
panel shall have a

reset / defeat switch (Provided E.C.) for fan reactivation; C.C. shall perform final connections to BMS system
Controls contractor shall provide float cut—off switch in each drain pan to shut—down unit and place into alarm
status. C.C. shall provide all fan coil unit switch and input to the BMS indicating fan status.

EXHAUST FANS:
schedule serving zone.
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AHU-ON—-BOARD CONTROLLER (BACKNET COMP) EMS CONTROLLER

CONSTANT VOLUME AIR HANDLER WITH AUXILIARY HOT WATER COIL:

001.12 MEDIA CENTER AHU CONTROL DETAIL

SCALE: N.T.S.

SUSPENDED UNIT HEATER
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005.11

SCALE: N.T.S.
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005.9 TYPICAL EXISTING CLASSROOM FAN COIL CONTROL DIAGRAM

SCALE: N.T.S
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CLASSROOM BLOWER COIL CONTROL SEQUENCE:

START/STOP: Building Management System (BMS) shall index blower coils on during School’s specified

occupied periods to run continuously. The blower coil units will be indexed by zones with each building unit being
a zone for start/stop and timed override operation. Timed override operation will be programmed and indexed
through the County’'s BMS system.

TEMPERATURE CONTROL: Each unit is provided with combination temp/humidity sensors w/temperature setpoint

adjust capabilities and timed local over—ride in their respective zones. The EMS will monitor the supply air temperature.
The space sensor controls, the modulating heating valve and the cooling valve to maintain temperature for scheduled
hours and night setback setpoint after scheduled hours.

DEHUMIDIFICATION CYCLE: Upon the space temp being satisfied and sensing a humidity level above set point (60% RH)
the supply air (SA) fan shall be set to heating CFM, the chilled water valve shall index open, and the hot water valve

(coil in the re—heat position) shall modulate as required to maintain a 70°F discharge air temperature until space

humidity falls below set point.

VENTILATION: EMS shall index common building outside air control damper open during occupied school
hours. System fan shall run continuously during occupied hours. Unit damper shall start at minimum
position. Unit damper shall drive to max position upon the CO2 monitor sensing a level above set point
(700 PPM) after system start—up. Unit OA dampers shall close during night setback and morning
warm—up (verify sched. w/Owner)

SAFETIES: Provide a Remote Relay (RR) to shutdown all FCU’s with remote switch located adjacent to the

Fire Alarm System. Activation of a duct smoke detector, fire alarm initiating device, or manual emergency
fan shut—down switch shall shut down fan in accordance with NFPA 72. The fire alarm panel shall have a
reset / defeat switch (Provided E.C.) for fan reactivation; C.C. shall perform final connections to BMS system
Controls contractor shall provide float cut—off switch in each drain pan to shut—down unit and place into alarm
status. C.C. shall provide all blower coil unit switch and input to the BMS indicating fan status.

EXHAUST FANS: Index local exhaust fans as indicated on exhaust fan equipment schedule with FCU operating
schedule serving zone.

_ FCONTROL SCHEDULE

) HEATING COOLING +F
ROOM TEMPERATURE |(_+c) SETPOINT SETPOINT +C

FULL OPEN I
HEAT cooL l
—— RETURN

COMMON COMMON
0/A TEMP O/A HUMIDITY
SENSOR

( RA

SENSOR
LOOLING 600 TSS9
I |
HEATING AR TEWP ‘ ‘
LOCATED AT
BOILER ROOM
CLOSED 7 g o] ouct N
FAN_OPERATION — DAY O 1] 2 €02
FAN_OPERATION — NIGHT O k OFF= 1 O |9 SENSOR
DISCHARGE
MOTORIZED COND PAN
AR DAMPER N:'XT?‘P FLOAT SWITCH CURRENT AR TEMP
(HARD—WIRED) SENSOR
o o— (1T
4
4 To comMoN H
A b FAN
OA , OA ) B § X SA
<\ puctT 4 c
COMMON VENTILATION DUCT
[600)}— -
DUCT—MOUNT
TEMPERATURE
SENSOR 2oPOSToN MoD SPACE TEMP &
VALVE HUMIDITY SENSOR W/
0-3 HOUR OVERRIDE
z
S
<
D B
A
VENTILATION AR TEMPERATURE & H [ =
= = S =]
” Bl B H
E [ =
BMS
= [ Lol £ (4] (4] [ [l (2] =) (1) ] (2] 0 (] ][] ] ] o

UNITARY DDC_CONTROLLER

005 .5 TYPICAL NEW CLASSROOM BLOWER COIL CONTROL DIAGRAM
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SUCTION \

FLOW CONDITIONING
3—PORT HYDRONIC
INDICATOR ASSEMBLY.
SEE SPECIFICATIONS.

BUTTERFLY VALVE.

/— DISCHARGE
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SPLITTER
DAMPER

BRUSH OR CAULK ALL JOINTS
WITH UL LISTED WATER
BASED DUCT SEALANT:

UNITED MCGILL DUCT
SEALANT OR EQUIVALENT
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SUPPORT FLEX DUCT
WITH 1" METAL STRAP
5'-0" 0.C. AS PER MFR

<:| MAIN DUCT -~

GALV SHEET METAL DUCTWORK

(SEAL ALL JOINTS): GAUGE
AS PER SMACNA STANDARDS

2" 0.75 LBS/ CU FT FOIL FACED
DUCT INSULATION WITH KRAFT PAPER
VAPOR RETARDER AS SPECIFIED

> per ol

CLASS 1 UL 181 INSULATED
FLEX DUCT AS SPECIFIED

MAXIMUM LENGTH =

SPIN—IN CONNECTION WITH
MANUAL BALANCING DAMPER

005.1

SCALE: N.T.S.

RECT. DUCT CONSTRUCTION

SQUARE TO ROUND
/_TRANSITION WHERE

COMBINATION TRAP,

SEE ENLARGED DETAIL
/_ THIS SHEET
RETURN DUCT
FAN COIL R/A

TRIPLE DUTY VALVE
SEE SPECIFICATIONS.

CONCENTRIC REDUCER (AS REQUIRED).

BASE MOUNTED PUMP.
SEE SPECIFICATIONS.

CEILING SUPPLY DIFFUSER
AS SPECIFIED
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