Sequence of Operations:
RA |N STALLAT' ON NOTES The air-handling unit is scheduled for automatic operation on a ) Vv
. time of day basis for Occupied (7:00 am to 5:00 pm Monday 2ZgA0/
\/ through Friday) and Unoccupied modes. v=i| FY1-
G—
@ MOUNT STATIC PROBE WHERE 2/3 OF CFM IS DISCHARGED The air-handling unit operates in Occupied and Unoccupied %HWR . T
HEIGHT | TO SPACE OR CRITICAL DUCT. REFERENCE LOW SDE TO SPACE modes as follows (all suggested set points are adjustable). " 540 INSTALLATION NOTES:
D—1 Occubied Mod * f : @ATEC—I TO BE MOUNTED IN MANUFACTURER SUPPLEED CONTROLLER
GCA161.1 WiDTH NO ceupied Mode - ENCLOSURE
@ PROVIDED/INSTALLED/WIRED BY DIV 16. Supply Fan Control > ""T Lo /'< SA
S e Supply fan shall start and modulate speed to maintain the duct T ¢
static pressure at set point. If any VAV box damper command
@ AR FLOW STATION AND TRANSDUCER PROVIDED BY AHU is greater than 95%, the set point shall be incremented upward /OMPR)
by 0.04” WC (adjustable) at 2 minute intervals. If no VAV box \AO /
MANUFACTURER. damper command is greater than 85%, the set point shall be
/ decremented downward by 0.04” WC at 2 minute intervals. 2 S383F 8
SACEMN 544-339-18 CONTROL SCHEDULE i
54434224 AL o e e T ey (e [ e wwe x| | EE4E
’ O <] <T| <T| <T
/MAD\ / \ SAT generated. If the supply fan is in alarm, it shall be commanded J&\{AEUSPAEE — T\ :
MAT \AV to OFF. . = 2SS
AO ' SUPPLY AR ' =S~
k / kAV ! The manual reset supply duct static pressure high limit switch \j " = §§§§
and a contact from the fire system for fire shutdown shall be REHEAT COIL : g o ===
@ @ ‘ hardwired directly to the supply fan variable speed drive. VALVE - T :\ ‘:—;J N
XX ‘t==========j= b=l
E:J PRE—FILTER FINAL 000 SUpbly Temperatue Coniro - S\
OO0 - ‘ When the outside air dry bulb temperature is below the VALVE CLOSED '
N T Lol A : . economizer changeover value, the cooling coil valve and mixed
N O N air dampers modulate in sequence without overlap to maintain " 550—405
M | N OA HEIGHT N D3 SF F 169—-062 o 269—062 SA the supply air temperature set point. The mixing dampers ramp ATEC —1 h I a
N\ CXC ZZZ E> 2 open slowly to minimize overshooting. . . o
WIDTH \:\ NO M v S o _ The variable volume (VAV) terminal unit is
N S When the outﬁlde air dry bullb tet?pergt_ureés above the ced controlled independent of system pressure
£o9™ 777 T in the minimum outdoor air positon. The cooling coilvave | [ao__| , fluctuations by a DDC  Actuating ~Terminal
v AFS —1 | modulates to maintain the supply air temperature set point. NAL _ Equmen_t Contr_O”_er' The Spa(_:e served_ by the
we | . ' —— VAV terminal unit is controlled in Occupied and
(5203 ‘ = The initial set point shall be 65 deg F. If any zone temperature Unoccupied modes as follows:
|_ H H is above the zone set point, the supply duct temperature set
P el e 1 tall rervals. Il he 70m65 temperatures are equl or below the Oceupied
—START/STOP . : _ : . .-
—STATUé VI_—D R | BU 1 C 2 6 4 1 OO5WD 1 1 T1 C zone set point, the supply duct temperature set point shall be %%2_280":\”80 ghfe VS\V ter_mlnal umé IS .C(.)ntm”ed Wlfhm.user
1 4 1 _0575 incremented upward by 1 deg F at 2 minute intervals. 55/95 DEG F efine ma)_('mum and minimum supp y ar
—SPEED RIBY volume settings. The controller monitors the
—SPEED FEEDBACK R 1 SMOKE DET SHUTDOWN /SAP\ Filter Monitoring room temperature sensor and air velocity sensor N
/ \ / \ —ALARM/FAU LT Differential pressure sensors across the filters shall generate and modulates the supply air damper in \/
FLT FLT —KW /HSP\ kAV an alarm when pressure drop across the filter is 2x (adjustable) 24 VAC sequence with the reheat valve to maintain the o
\AV KAV RIB ‘ DI the clean filter pressure drop. room temperature at set point. Supply air —
R SAFETIES SHUTDOWN K / 120vAG BY DV 19 volume remains at minimum when HW reheat
Unoccupied Mode 120/24VAC XFMR _ O
BY BOX valve is modulated.
Supply Fan MANUFACTURER E
R H9O 3 FIRE ALM SHUTDOWN Supply fan is commanded to stop. Supply fan speed is Unoccupied
commanded to 0. The terminal unit is controlled using the night set ;
point. The controller may reset to the Occupied O
Supply Temperature Control . . .
. !@3@ Chilled water valve is commanded to close and the economizer ”?Ode for a predetermined time period upon a s
\D V dampers are closed. signal from the control system or manually at the
—_ room sensaor.
AIR HANDLER CONTROL DIAGRAM SUE | VAV W/REHEAT COIL CONTROL DIAGRAM R
NONE NONE

Chiller Plant Sequence of Operations:

The chilled water system is a primary/secondary If lead chilled water pump is in alarm or the lag chiller
design consisting of two chillers, two primary chilled is enabled, the lag pump shall turn ON. It shall ramp
water pumps, two secondary chilled water pumps, and up to the same speed as the lead pump and they shall
two condenser water pumps. All suggested set points run in conjunction. 2 minutes after the chillers are
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FLOV SWMITCHES and settings are adjustable. disabled, the primary chilled water pump shall be e 2
PROVIDED, INSTALLED, SENSOR disabled. 585
AND WIRED BY OTHERS. Chiller Control 378
Selection of the lead/lag chiller shall be evaluated ona  Chilled water pumps' status shall be monitored and if iRz

{REQ P/REg weekly basis to equalize equipment runtime. The the chilled water pump's command and status do not gg;

match, an alarm shall be generated.

]
\.DI / ] o \.DI / e r manually .
= | | function (i.e., Time-Of-Day). If the chilled water
: 1 L system enable point is on and there is a call for The lead chilled water pump shall run anytime the
' i — = ‘I‘ cooling (indicated by one or more selected cooling coil chilled water system is enabled (determined by 3 or
CWS - \ CHILLER " f 1] E] \®) CHWR ‘—< CHWR valves being open more than 35%) and the outside air more chilled water valves being open more than 80%
\\

) the central plant differential pressure sensor shall be
= = The chiller start sequence first opens the chilled water reset to maintain a differential pressure set point
COMM TO BAS: and condenser water isolatic_)n valves_. After a time (initially set at 15 psi) at remote differential pressure
* ENABLE delay, the condenser and primary chilled water pumps sensor.
COMM TO BAS: 1906 x SETPOINT COMM TO BAS: H906 are enabled. After another time delay, the chiller
—START/STOP x STATUS —START/STOP start/stop point turns on. After flow is proven, the If lead chilled water pump is in alarm or it is running
—STATUS x ENTERING H20 TEMP —STATUS chiller operates under its operating and safety above 90% speed for more than 2 minutes and cannot
CWR —SPEED L&D@ x LEAVING H20 TEMP / \ —SPEED ,&3@ controls. maintain the chilled water differential pressure within 2
—SPEED FEEDBACK D] £ AMP DRAW CHWST —SPEED FEEDBACK D| _ _ psi of set point, the lag pump shall turn ON. It shall
_ALARM /FAULT k / * ALARM kAV _ALARM /FAULT \ / After any chiller(s) are commanded, the program waits  ramp up to the same speed as the lead pump and
—KW —KW for 15 minutes before issuing any other commands. they shall run in conjunction to maintain the chilled
water differential pressure at set point. Once the

/ \ / \ wa_ter pumps. After a tim(_e delay, the chille_r start/stop for more than 2 minutes) the lead chilled water pump
CMD CMD point turns on. After flow is proven, the chiller shall turn OFF.
@(y @(y operates under its operating and safety controls.
Chilled water pumps' status shall be monitored and if
COMM TO BAS: 1906 /op% . Gth COMM TO BAS: COMM TO BAS: After a 30 minute delay, if the operating chiller load is the chilled water pumps' command and status do not
—START/STOP kDu BY OTHERS ] BY OTHERS KDV —START/STOP _START/STOP ' below 80% of the lead chiller capacity for 5 minutes match, an alarm shall be generated.
—STATUS FS —4 FS -3 —STATUS _STATUS and the chilled water supply temperature is within 2
—SPEED I%YPAS% @SB _ @SB —SPEED ,@:@ _SPEED degrees of the chilled water set point, the chiller stop Condenser Water Pumps:
—SPEED FEEDBACK DI I —SPEED FEEDBACK DI _SPEED FEEDBACK sequence first stops the lag chiller. After a time delay, Selection of the lead/lag condenser water pumps shall
—ALARM/FAULT k / kDu kDy —ALARM/FAULT \ / the chiller isolation valves are closed. After another be evaluated on a weekly basis to equalize equipment
—KW = KW —ALARM /FAULT time delay, the lag condenser and lag primary chilled runtime. The pump with the least runtime shall be
— ] ' . . T] — —KW water pumps are stopped. designated as lead at 8:00 AM on every Wednesday.
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chiller with the least runtime shall be designated as
\ AL/ ;

hd

lead at 7:00 AM on every Wednesday. If the lead
chiller goes into alarm, the lag chiller starts and an
alarm is generated.

The chilled water supply temperature set point is set

' Al to the chiller plant design temperature and can be equalize equipment runtime. The pump with the least
kDV Eg _%THERS [ BY OTHERS kDu k / manually adjusted upward by the operator. runtime shall be designated as lead at 8:00 AM on
— FS -1 H @ @ @ @ every Wednesday. If the old lead pump is running,

The chilled water system enable point is controlled
either manually by the operator or by a program

temperature is above 55 degrees F (13 degrees C),
the lead chiller start sequence is activated.

If the lead chiller load is above 95% of the chiller
capacity for 15 minutes or the chilled water supply
temperature is more than 2 degrees above the chilled
water set point for 15 minutes, the lag chiller start
sequence is activated. The lag chiller start sequence
first enables the lag condenser and lag primary chilled

The chilled water system continues to operate until
either the chilled water system enable point is off or
cooling is no longer required (indicated by all AHUs
being off or all cooling coil valves being closed for a 30

a chiller is enabled. The primary chilled water pump
will run at a set speed as set by the water balancer to
maintain the required flow across the chillers.

Secondary Chilled Water Pumps

Selection of the lead/lag secondary chilled water
pumps shall be evaluated on a weekly basis to

the new lead pump shall ramp up to desired speed
and then the old lead pump shall turn OFF.

for more than 2 minutes). Based on the reading of the
remote differential pressure sensor, the set point of

chilled water differential pressure is at set point and
both pumps are running at less than 50% speed for
more than 2 minutes and the lead pump is not in
alarm, then the lag pump shall turn OFF. 2 minutes
after the chilled water system is disabled (determined
by all chilled water valves being open less than 20%

If the old lead pump is running, the new lead pump
shall ramp up to desired speed and then the old lead
pump shall turn OFF.

The condenser water pump will always maintain at
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L CHWP— 4 L minute time interval). least the minimum speed required to maintain the

COMM TO BAS: » A minimum condenser water flow through the chiller and

* ENABLE / / cooling towers. The condenser water pump speed

* SETPOINT ¢ ¢ Primary Chilled Water Pumps shall modulate between the minimum and maximum

* STATUS Selection of the lead/lag primary chilled water pumps speed in order to maintain a condenser water return ORAN

* ENTERING H20 TEMP COMM TO BAS: H906 shall be evaluated on a weekly basis to equalize temperature set point equal to condenser water supply M

* LEAVING H20 TEMP @WS\T —START/STOP @WS\T equipment rgntime. The pump v.vith the least runtime plus 10 deg F. CHECKED

* AMP DRAW kAy —STATUS kAy shall be designated as lead at 9.0Q AM on every _

* ALARM —SPEED |§YPAS§ Wednesday. If the old lead pump is running, the new \PPROVED
—SPEED FEEDBACK lead pump shall ramp up to desired speed and then -
—ALARM/FAULT kDy the old lead pump shall turn OFF. SOl
—KW The lead primary chilled water pump shall run anytime
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