SEQUENCE OF OPERATION (HEATING AND COOLING AIR HANDLING UNIT):

A.  THE BUILDING CONTROL SHALL PROVIDE ALL NECESSARY CONTROL DEVISES (CONTROLLER, SENSORS, VALVES, ACTUATORS, RELAYS, WIRING, ETC.) FOR A COMPLETE CONTROL SYSTEM.
HOT WATER HEATING COIL

SD B. THE DDC CONTROLLER SHALL INCLUDE CONTROL SUBROUTINES FOR OCCUPIED/UNOCCUPIED CYCLE, OPTIMUM START—STOP, ECONOMIZER CYCLE AND SPACE TEMPERATURE CONTROL. THE CONTROLLER SHALL BE ABLE
P . CHILLED WATER COOLING COIL TO COMMUNICATE AND ACCEPT INSTRUCTION FROM THE HEAD END COMPUTER. IN CASE OF LOST COMMUNICATION WITH THE CENTRAL SERVER, THE CONTROLLER SHALL BE ABLE TO PERFORM STAND ALONE
OPERATIONS.
+ SUPPLY AIR FAN
| C. ECONOMIZER CYCLE: (OUTSIDE AIR TEMPERATURE IS AT OR ABOVE 62°F):
DURING THE COOLING MODE AND WHEN OUTSIDE AR TEMPERATURE IS LOWER THAN THE SPACE SET POINT TEMPERATURE (75°F FOR COOLING), THE ECONOMIZER CYCLE SHALL BE ON TO SEAL
AR FLOW  [M] MODULATE OUTSIDE AIR DAMPER AND RETURN AIR DAMPER TO SATISFY THE SPACE SET POINT. WHEN MIXING TEMPERATURE IS AT OR LOWER THAN 40°F, THE ECONOMIZER CYCLE SHALL
MEASUREMENT STATION PST BE OFF. WHILE THE ECONOMIZER CYCLE IS ON AND SPACE SET POINT TEMPERATURE CANNOT BE MAINTAINED, THE ECONOMIZER CYCLE SHALL BE OFF AND THE CONTROL SHALL BE CHANGED TO COOLING MODE.
\ r /—FILTER
| A ] s SUPPLY D. COOLING MODE: (OUTSIDE AIR TEMPERATURE IS AT OR ABOVE 62°F): HEATING COIL CONTROL VALVE CLOSED/COOLING COIL CONTROL VALVE MODULATING.
ST | Q | AR DURING OCCUPIED CYCLE: §BY TIME SCHEDULE — WEEKDAY ON 05:00AM/OFF 05:00PM (ADJUSTABLE)}, THE SUPPLY FAN SHALL RUN CONTINUOUSLY, THE RETURN AIR
| | B | | DAMPER SHALL BE OPEN FULLY AND OUTSIDE AIR DAMPER OPEN FOR MINIMUM AMOUNT OF OUTSIDE AIR INLET (VERIFY THROUGH AIR MEASUREMENT). THE CONTROLLER SHALL MODULATE THE CHILLED WATER
M| AF HCV C/S
[ﬂ | | E@ | - /Sl CONTROL VALVE TO RESET THE DISCHARGE AIR TEMPERATURE IN ACCORDING TO THE SPACE TEMPERATURE TO SATISFY THE SET POINT TEMPERATURE OF 75°F (ADJUSTABLE).
OAA e TR | [F=S/S
oM : | | | cevi | : DURING UNOCCUPIED CYCLE: THE SPACE TEMPERATURE SET POINT TEMPERATE SHALL BE AT 80°F. WHEN SPACE TEMPERATURE IS ABOVE THE SET POINT TEMPERATURE, THE OUTSIDE AIR DAMPER AND RETURN AIR
| CHW /HWR Sl_r_ e e | | | DAMPER SHALL RETURN TO SETTING SAME AS OCCUPIED MODE, THE SUPPLY FAN SHALL BE ON AND THE CONTROLLER SHALL MODULATE THE CHILLED WATER CONTROL VALVE TO RESET THE DISCHARGE AIR
] | ] o | | | | | TEMPERATURE IN ACCORDING TO THE SPACE TEMPERATURE TO SATISFY THE SET POINT. WHEN SET POINT TEMPERATURE IS SATISFIED, THE SUPPLY FAN SHALL BE OFF, AND THE OUTSIDE AIR DAMPER SHALL BE
L | CHW/HWS = ' | | | DDC FULLY CLOSED. PROVIDE OVERRIDE OPTION TO RETURN TO OCCUPIED CYCLE FOR 1, 2, OR 3 HOURS WITHOUT RESET THE TIME SCHEDULE. C ST
|DO| | Al | | Al | |DO| | Al | | Al | CONTROLLER 10 West Hubbard Street Chicago, lllinois 60610
. HEATING MODE (OUTSIDE AIR TEMPERATURE IS AT OR BELOW 60°F): HEATING COIL CONTROL VALVE MODULATING/COOLING COIL CONTROL VALVE CLOSED. e saon 312 acen
TEMEFE’AF\%CAEUER DURING OCCUPIED CYCLE {BY TIME SCHEDULE — WEEKDAY ON 05:00AM/OFF 05:00PM (ADJUSTABLE)}: OUTSIDE AIR DAMPER SHALL BE SET FOR MINIMUM AIR INLET (VERIFY THROUGH AIR FLOW MEASUREMENT),
s RETURN AIR DAMPER FULLY OPEN. AND SUPPLY FAN RUN CONTINUOUSLY. THE CONTROLLER SHALL MODULATE THE HEATING CONTROL VALVE TO RESET THE DISCHARGE AIR TEMPERATURE IN ACCORDING TO SPACE
TEMPERATURE IN ORDER TO SATISFY THE SET POINT OF 70°F (ADJUSTABLE). \’
DURING UNOCCUPIED CYCLE: THE SPACE TEMPERATURE SET POINT TEMPERATE SHALL BE 65°F. WHEN SPACE TEMPERATURE DROP BELOW SET POINT, THE OUTSIDE AR DAMPER, RETURN AIR DAMPER SHALL OPEN R [t
(1 AIR HANDUNG UNIT (CAC-2,4,5) CONTROL DIAGRAM SAME AS OCCUPIED MODE. THE SUPPLY FAN SHALL BE ON. THE CONTROLLER SHALL MODULATE THE HEATING VALVE TO RESET DISCHARGE AIR TEMPERATURE IN ACCORDING TO THE SPACE TEMPERATURE. WHEN ‘
M309 / SCALE : NONE SPACE TEMPERATURE IS SATISFIED, ALL DAMPER SHALL BE CLOSED AND THE SUPPLY FAN IS OFF. THE HEATING CONTROL VALVE SHALL REMAIN OPEN EVEN THE FAN IS OFF TO ALLOW HEATING WATER TO FLOW s heshovargparership o
THROUGH COIL AND PIPING TO PREVENT FREEZING. HEATING VALVE SHALL ALSO BE FAIL OPEN. PROVIDE OVERRIDE OPTION TO RETURN TO OCCUPIED CYCLE FOR 1, 2, OR 3 HOURS WITHOUT RESET THE TIME iedmam 2o G LLG
S C H E D U I_E . n g?t]é l;l(.):li:)elaware Avenue
F. DURING OCCUPIED CYCLE, THE OUTSIDE AIR DAMPER SHALL BE MODULATED TO INCREASE OUTSIDE AIR INLET IN CASE THE CO2 SENSOR IS MEASURING HIGHER THAN 700 PPM READING. OUTSIDE AIR SHALL BE ATy -
MAINTAIN BETWEEN MINIMUM REQUIRED FLOW AND LOWER THAN 700 PPM CO2 IN THE SPACE.
G. A TEMPERATURE LOW LIMIT (FREEZESTAT) SHALL DE—ENERGIZE FAN AND CLOSE OUTSIDE AIR DAMPER IF AIR TEMPERATURE AT DISCHARGE OF HEATING COIL DROPS BELOW 35°F (FAN CAN ONLY BE RESTARTED
AFTER MANUALLY RESETTING THE FREEZESTAT).
H.  DUCT MOUNTED SMOKE DETECTORS SHALL DE—ENERGIZE FAN AND CLOSE OUTSIDE AIR DAMPER WHEN SENSING PRODUCTS OF CSA Crmrurtremr. 1rac.
COMBUSTION. e s
. THE FOLLOWING ALARMS SHALL BE DISPLAYED AT THE HEAD END COMPUTER:
1. NO AR FLOW: SUPPLY FAN STATUS (CURRENT SWITCH) AFTER MOTOR IS ENERGIZED.
2. HIGH CO2 READING.
3. LOW SUPPLY AR TEMPERATURE (FREEZESTAT).
4, HIGH FILTER AR PRESSURE LOSS (1” WG ADJUSTABLE).
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_______ KITCHEN EXHAUST FAN S5 x
I DEVICE DESCRIPTION TYPE QY. o .8 CZD 2
o —_
T1 TEMP. SENSOR OR THERMOSTAT Al 1 SEQUENCE OF OPERATION uij g - 5
nSv SOLENOID VALVE DO 1 A. A HAND—OFF—AUTO SWITCH SHALL BE LOCATED IN THE KITCHEN AREA FOR =S S 5
($0)
B Gl P g PTS PIPE TEMPERATURE SENSOR Al 1 THEKITCHEN EXHAUST AN, z@ o B
Ec O
! @ > EXHAUST B. WHEN FAN IS IN AUTO MODE, THE OPERATION IS SET BY TIME SCHEDULE. SS & |, 2| 3
AR - 2P 20 B g
] SEQUENCE OF OPERATION C. FAN SHALL BE LINK TO THE MAKE-UP AIR UNIT. WHEN FAN IS ON, THE 88 CO T E
UNIT IS IN STAND ALONE CONTROL: . - MAKE—UP AR UNIT SHALL BE ALSO ON. SES 82 £ §
F-S/S r§59 S W =
&) (o> = x O
A. ON A DROP IN SPACE TEMPERATURE LOWER THAN THE THERMOSTAT SET | : D. ALARM SHALL BE DISPLAYED AT THE FRONT END WHEN: A =
POINT OF 70°F (ADJUSTABLE), UNIT FAN SHALL BE ON AND VISE VERSA. | 1. NO AR FLOW WHEN FAN IS ENERGIZED. SEQUENCE OF OPERATION
| UNIT CONTROL IS LINK TO BAS SYSTEM: =
<=z
B B. THE SOLENOID VALVE (NORMALLY OPEN) SHALL BE CLOSED TO PREVENT =8 9 -
CHILLED WATER TO FLOW TO THE UNIT WHEN SENSING PIPE TEMPERATURE IS DEVICE DESCRIPTION - >t s A. UNIT OPERATION IS SET FOR DAY SCHEDULE (HEATING OR COOLING) AND o 9 2
|| LESS THAN 60" F. S5 ST ¢ ¢ TIME SCHEDULE (OCCUPIED MODE OR UNOCCUPIED MODE). Jo & 5
— DK D 2 as 2 2
F—S/S AN START AND STOP . B. DURING OCCUPIED MODE: FAN SHALL RUN CONTINUOUSLY. CONTROL VALVE < 5 =
| . . . 5 2 = =
| SHALL MODULATE TO SATISFY THE ROOM COOLING SET POINT TEMPERATURE =0 5 _&l¢c
— (75°F COOLING DATES AND 70°F HEATING DATES). = O Eon3d |2
L= 2z &7z |2
. . . Q no g =
/2 TERMINAL HEATING UNIT (WH-1,2; UH-1,2,3; FCU-1) CONTROL DIAGRAM i /s C. DURING UNOCCUPIED MODE: FAN SHALL BE ON WHEN ROOM TEMPERATURE IS ox 8 988 [g
M309 ) SCALE : NONE @L&IET&? EXHAUST FAN (KEF-1) CONTROL DIAGRAM F-S/S HIGHER THAN 80°F (COOLING DATES NIGHT SETBACK TEMPERATURE) OR LOWER = Q 2 é%% 2
' THAN 60°F (HEATING DATES NIGHT SETBACK TEMPERATURE). CONTROL VALVE Ow =z =zg |©
SHALL MODULATE TO LET CHILLED WATER OR HEATING WATER TO THE UNIT TO xx 2 258 |z
SATISFY THE NIGHT SETBACK TEMPERATURE. = 3 & iz |
—_— o o
FAN IS OFF WHEN NIGHT SETBACK TEMPERATURE IS SATISFIED. =3 LEL §
L b o
B CEVPERATURE D. SET POINT TEMPERATURE SHALL BE ADJUSTABLE. 8 O : <
SENSOR (0% =
E. ALARM SHALL BE DISPLAYED AT FRONT END COMPUTER WHEN FAN IS FAILED T 5 g
FOR FCU-8,9,10: ONE TEMPERATURE SENSOR 10 OPERATE AFTER ENERGIZED. 8 — a %
CONTROLS ONE VALVE AND THREE FANS FOR O
SEQUENCE OF OPERATION: THREE UNITS.
HEATING /COOLING COIL
A. THE BUILDING CONTROL SHALL PROVIDE ALL NECESSARY CONTROL DEVISES (CONTROLLER, SENSORS, VALVES, ACTUATORS, RELAYS, /5 \ TERMINAL COOLING/HEATING UNIT (FCU-5, 8, 9, 10) CONTROL DIAGRAM
WIRING, ETC.) FOR A COMPLETE CONTROL SYSTEM. M309 / SCALE : NONE
SUPPLY AIR FAN
B. THE MAKE—UP AIR UNIT CONTROL SHALL BE LINKED WITH KITCHEN EXHAUST FAN. WHEN KITCHEN EXHAUST FAN IS ON, THE
MAKE—UP AIR UNIT SHALL BE ON AND VISE VERSA. A
C. COOLING MODE (OUTSIDE AIR TEMPERATURE IS AT OR ABOVE 62°F):
| L] THE OUTSIDE AIR DAMPER SHALL BE 100% OPEN. - ) ~
100% OUTSIDE BN | % S THE DISCHARGE AIR TEMPERATURE SET POINT FOR COOLING MODE IS 75°F (ADJUSTABLE). WHEN DISCHARGE AIR TEMPERATURE IS REFRIGERATION PIPING s
AR | Q | e HIGHER THAN SET—POINT. THE CONTROL VALVE SHALL BE MODULATED F————— < =z
| | | | TO ALLOW CHILLED WATER TO THE COOLING/HEATING COIL TO SATISFY THE SET POINT TEMPERATURE. | =3
I J/ o] | = | | 1
FLTER = CHW/HWR S__IF Q] F=S/5] | | D. HEATING MODE (OUTSIDE AIR TEMPERATURE IS AT OR BELOW 60°F): — SEQUENCE OF OPERATION S
THE OUTSIDE AIR DAMPER SHALL BE 100% OPEN WHEN THE UNIT IS ON. L=
CHW/HWS &= . ]
| | / | : | | | THE DISCHARGE AIR TEMPERATURE SET POINT FOR HEATING IS 70°F (ADJUSTABLE). WHEN DISCHARGE AIR TEMPERATURE IS LOWER I Sk
| | | | | THAN SET POINT TEMPERATURE, THE CONTROL VALVE SHALL BE MODULATED TO ALLOW HOT WATER TO FLOW TO THE HEATING/COOLING A UNIT SHALL MAINTAIN ROOM TEMPERATURE BELOW 8O°F. -
i i | | | DDC COIL TO SATISFY THE SET POINT TEMPERATURE. WHEN UNIT IS OFF, THE OUTSIDE AIR DAMPER SHALL BE CLOSED. THE CONTROL
D0 (00| [Al] [A] CONTROLLER VALVE SHALL REMAIN OPEN ALL THE TIME EVEN THE UNIT IS OFF. THIS WILL ALLOW HEATING WATER TO FLOW THROUGH THE COIL S DISPLAY ALARM AT THE FRONT END COMBUTER WHEN ROOM TEMPERATURE 1S ST e
TO PREVENT COIL AND PIPING FROM FREEZING IN THE WINTER. : C N,
HIGHER THEN 85°F. B-840C of | 12/29/06
2005/06
E. A TEMPERATURE LOW LIMIT (FREEZESTAT) SHALL DE—ENERGIZE FAN AND CLOSE SCALE LOCATION: NO.
OUTSIDE AIR DAMPER IF AR TEMPERATURE AT DISCHARGE OF HEATING COIL DROPS BELOW 35°F (FAN CAN  ONLY — ;EmgggﬂURE NONE 120
BE RESTARTED AFTER MANUALLY RESETTING THE FREEZESTAT). DRAWN BY TYPE NO.
- - 0 WWC -
@MAALE%ORE AIR UNIT (MAU-1 WITH 100% OUTSIDE AIR) CONTROL DIAGRAM F. THE FOLLOWING ALARMS SHALL BE DISPLAYED AT THE HEAD END COMPUTER: e SHECKED BT TFIE NG,
' 1. NO AR FLOW: SUPPLY FAN STATUS (CURRENT SWITCH) AFTER MOTOR IS ENERGIZED. 6 \ TERMINAL COOLING UNIT (FCU-B2,FCU-2,3,4,6,7) CONTROL DIAGRAM e -
2. HIGH FILTER AIR PRESSURE LOSS (1” WG ADJUSTABLE). M309/ SCALE : NONE

3. LOW TEMPERATURE LIMIT (FREEZESTAT).
DRAWING NO.

@ CONTROL SYSTEM DIAGRAM & M309




