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Tabl e 15
Equi prent for Single Zone HVAC Control System XX
LOOP CONTROL DEVI CE DEVI CE ADDI T1 ONAL
FUNCTI ON NUMBER FUNCTI ON  SETPO NT RANGE PARAMETERS
ROOM ZONE DA- XX01, DAMPER - - 4-20 ma M N. O A
TEMPERATURE 02, 03 ACTUATOR XXXX CFM
-- OUTDOOR AIR 65° F  -- SOFTWARE
DB H LIMT PO NT
TS XX01 M XED Al R 55° F 30-130° F - -
LONLIMT
TEMPERATURE
SENSOR
VLV- XX01 PREHEAT COL -- 4-20 ma Cv- 10
VALVE CLCSE
AGAI NST
16 PSI G
TS-XX02  SUPPLY AIR 55° F 40-140° F  --
VLV- XX02 HEATING COL -- 4-20 ma Cv-12
VALVE CLOSE
AGAI NST
16 PSI G
VLV-XX03 COOLING cCOL -- 4-20 mm  CVv-20
VALVE CLCSE
AGAI NST
20 PSIG
TS-XX03 ROOM ZONE  H70° F 50-100° F WTH
TEMPERATURE C-76° F SETPO NT
SENSOR N-55° F ADJUST-
MENT &
OVERRI DE
SW TCH
SAFETY & TSL- XX01 LOW 35° F -- --
MAI NTENANCE TEMPERATURE
PROTECTI ON
THERMOSTAT
SD- XX01 SUPPLY AIR  -- -- --
SMOKE DETECTOR
SD- XX02 RETURN AIR - - -- --
SMOKE DETECTOR
DP- XX01 FILTER STATUS 0.5 IN. 0-2 IN.  --

Dl FFERENTI AL W G
PRESSURE

WG
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Tabl e 15 (Conti nued)

Equi prent for Single Zone HVAC Control System XX
LOOP CONTROL DEVI CE DEVI CE ADDI TI ONAL
FUNCTI ON NUVBER FUNCTI ON SETPO NT RANGE  PARAMETERS
SAFETY & TS- XX04 RETURN AIR  -- 50- 100° F --
MAI NTENANCE TEMPERATURE
(CONT" D) SENSOR
SUPPLY FAN R- XX01 SUPPLY FAN  -- - - - -
START RELAY
CS-XX01  SUPPLY FAN  -- - - - -

CURRENT SENSOR
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POINT DESCRIPTION TreE
1A OA&PADAMPERS ) NC EXHAUST
1B EADAMPER AT AIR
I PREHEAT WATERCONTROL VALVE 4D
3 MIXED AIR SENSOR M
4 FILTERDIFFERENTIAL PRESSURE Al
§  FREEZE STAT STATUS o
€  BMOKE DETECTOR STATUS o
7 SUPPLY FAN START/SSTOP Do
®  SUPPLY FAN CURRENT Al
% CHILLED WATER CONTROLVALVE  AD
10 COLDDECK SENSOR L] -
11 HOT WATER CONTROL VAL VE 0
12 HOT DECK SENSOR N
19 RETURN ASA SENSOR N

L ;

-t

= Bt ' i '

. rs xxm
DA-XXO1 RETURN L SUPPLY

VY-
® @

Equlpment for Multizone HYAC Control System XX
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TERAALTRE mu - 0. XXX CPM
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Figure 34
Control System Schematic for Multizone HVAC System XX
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WVLV-XX03 T5-XX%03
RETURK o fﬂﬂﬁﬂ T -
[ > 113N
a1y
d
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? M ¢ ?f_ £NC
RETURN Lo-SUPPu TS—-XX02
viLV-XX02
® O

T0
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T3~ XX04

POINT DESGHIPTIGN 1YPE
\  RODM TEMPERATURE N
2 ROOM SETPOINT ADJMSTMENT N
3 ROOM DVERRIOE BUTTON o
4  I0HE CONTROL DAMPERS A0

020,

LOOP CONTROL

FUNCTION

COLD DECK

TEMPERATURE

Equipment

DEVICE
NUMBER

DA-XX01,
02, 03

TS-XX01

Figure 34 (Continued})
Control System Schematic for Multizone HVAC System XX

Table 16

for Multizone HVAC Control System

DEVICE
FUNCTION

DAMPER
ACTUATOR
OUTDOOR AIR
DB HI LIMIT
MIXED AIR
LOwW LIMIT
TEMPERATURE
SENSOR

SETPOINT

116

65 deg F

55 deg F

30-130 deg F

ADDITIONAL
PARAMETERS

MIN.O.A.
XXXX CFM
SOFTWARE
POINT
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Tabl e 16 (Conti nued)

Equi prrent for Miultizone HVAC Control System XX
LOOP CONTROL DEVI CE DEVI CE ADDI TI ONAL
FUNCTI ON NUVBER FUNCTI ON SETPO NT RANGE PARAMETERS
COLD DECK VLV- XX01 PREHEAT CO L -- 4-20 ma CV-10
TEMPERATURE VALVE CLOSE
( CONT’ D) AGAI NST
16 PSI G
TS- XX02 COLD DECK 55° F  40-140° F --
TEMPERATURE
SENSOR
VLV- XX02 COOLING COL -- 4-20 ma  CV-20
VALVE CLOSE
AGAI NST
20 PSIG
HOT DECK TS- XX03 HOT DECK 180° F 40-240° F
TEMPERATURE TEMPERATURE
SENSOR
VLV- XX03 HEATING CO L -- 4-20 ma Cv-12
VALVE CLOSE
AGAI NST
16 PSI G
ROOM SENSCRS TS- XX04 ROOM H 70° F 50-100° F WTH
( MULTI PLE) TEMPERATURE C-76° F SETPO NT
SENSORS N-55° F ADJUST-
MENT &
OVERRI DE
SW TCH
DA- XX04 ZONE DAMPER - - 4-20 ma ONE PER
ACTUATORS ZONE
SAFETY & TSL- XX01 LOW 35° F -~ - -
MAI NTENANCE TEMPERATURE
PROTECTI ON
THERMOSTAT
SD- XX01 SUPPLY AIR - - - - - -
SMOKE DETECTOR
SD- XX02 RETURN AIR  -- - - - -
SMOKE DETECTOR
DP- XX01 FILTER STATUS 0.5 IN. 0-2 IN. --
DI FFERENTI AL W G WG
PRESSURE
TS- XX04 RETURN Al R - - 50-100° F --
TEMPERATURE
SENSOR
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Tabl e 16 (Conti nued)
Equi prent for Miltizone HVAC Control System XX

LOOP CONTROL DEVICE  DEVI CE ADDI TI ONAL
FUNCTI ON NUVBER FUNCTION SETPO NT RANGE  PARAMETERS
SAFETY & TS-XX04 RETURN AIR  -- 50- 100° F .-
MAI NTENANCE TEMPERATURE
( CONT’ D) SENSOR
SUPPLY FAN R XX01 SUPPLY FAN .- .- .-
START RELAY
CS- XX01 SUPPLY FAN .- .- -
CURRENT SENSCR

b) Optimzed Start Mdde: Energize equi pnent at
maxi mum capacity at the latest tinme required for heating up (or
cool i ng down) the space to normal occupi ed tenperature
conditions. Qutside air and exhaust air danpers are closed and
return air danpers are opened.

c) Qccupied Mdde: Mintain occupied conditions under
all load variations while providing required ventilation. Supply
fan operates continuously. Qutside air danpers are opened to the
m ni mum ventilation air position. |f an econom zer outside air
cycle is provided, the outside air, return air, and exhaust air
danpers are autonmatically controlled. An outdoor air dry bulb
sensor di sabl es the econoni zer cycle and mai ntai ns m ni mum
ventilation air when outside air dry bulb tenperature exceeds the
changeover point.

d) Unoccupi ed Mbde: Cycle the equipnment to maintain
m ni mum heating tenperature (or maxi mum cooling tenperature) in
t he space while providing no ventilation. Qutside air and
exhaust air danpers are closed and return air danpers are opened.

e) Maintenance and Safety Mode: A differential
pressure sensor neasuring static pressure drop across the filter,
shall initiate an alarm when the pressure drop exceeds the
recomrended val ue.

A freezestat with extended surface sensing el enent
| ocat ed ahead of the chilled water coil shall stop the supply
fan, return system conponents to their fail-safe position, and
initiate a lowtenperature alarmif the tenperature at any point
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of the sensing elenment falls below the setpoint. Normnal
operation will occur only after the freezing condition is
corrected and the freezestat is manually reset.

f) Chilled Water Coil Discharge Air Mdde: A dry bulb
tenperature sensor located in the chilled water coil discharge
air shall, on arise in tenperature, first gradually close the
preheat coil valve, next gradually open the outside air danper
fromits mninmumventilation air position while sinultaneously
gradually close the return air danper (ensure thorough m xi ng)
and gradually open the exhaust air danper, and then gradually
open the chilled water coil valve. A dry bulb tenperature |ow
limt sensor |ocated in the mxed air (ensure thorough m xi ng)
shall, on a fall in tenperature, gradually open the preheat coi
val ve. An outdoor air dry bulb sensor disables the econom zer
cycle and nmaintains mninmumventilation air when outside air dry
bul b tenperature exceeds the changeover point.

g) Heating Coil Discharge Air Mode: A dry bulb
tenperature sensor |ocated in the heating coil discharge air
shall, on arise in dry bulb air tenperature, gradually close the
heati ng coil valve.

h) Room Control Mode: A roomtype dry bulb
tenperature sensor located in the nost critical spot shall, on a
rise in dry bulb tenperature in the space, gradually open the
col d deck danper while sinultaneously gradually close the hot
deck danper.

8.5 Variable Air Volune (VAV) Unit Sequence of Operation
(Sanmple). See Figure 35 and Table 17.

a) Ceneral: Sequences describe actions of the control
systemin one direction of change in the HVAC process anal og
vari abl e, such as tenperature, humdity, or pressure. Reverse
sequence shall occur when direction of change is reversed unl ess
specifically nodified.

b) Optimzed Start Mdde: Energize equi pnent at
maxi mum capacity at the latest tine required for heating up (or
cooling down) the space to normal occupied tenperature
conditions. Qutside air and exhaust air danpers are closed and
return air danpers are opened. Fans of series type VAV term na
units shall start.

c) Qccupied Mode: Maintain occupied conditions under
all load variations while providing required ventilation. Supply
fan operates continuously. Qutside air danpers are opened to the
m nimum ventilation airflow by the air nonitoring unit for al
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val ues of supply fan flow. If an econom zer outside air cycle is
provi ded, the outside air, return air, and exhaust air danpers
are automatically controlled. An outdoor air dry bulb sensor

di sabl es the econom zer cycle and nmai ntains mnimumventilation
air when the outside air dry bulb tenperature exceeds the
changeover point. Fans of series type VAV termnal units shal
run continuously.

d) Unoccupied Mode: Cycle the VAV termnal units at
maxi mum heati ng capacity to maintain mninmum heating tenperature
in the space while providing no ventilation. Qutside air and
exhaust air danpers are closed and return air danpers are opened.

e) Maintenance and Safety Mdde: A differential
pressure sensor neasuring static pressure drop across the filter
shall initiate an al arm when the pressure drop exceeds the
recomrended val ue.

A freezestat with extended surface sensing el enent
| ocat ed ahead of the chilled water coil shall stop the supply
fan, return system conponents to their fail-safe position, and
initiate a lowtenperature alarmif the tenperature at any point
of the sensing element falls bel ow the setpoint. Norma
operation will occur only after the freezing condition is
corrected and the freezestat is nmanually reset.

f) Supply Fan Di scharge Air Mode: A dry bulb
tenperature sensor located in the supply air fan discharge air
shall, on arise in tenperature, first gradually close the
preheat coil valve, next gradually open the outside air danper
fromits mnimumventilation air position while sinultaneously
gradually close the return air danper (ensure thorough m xing)
and gradual ly open the exhaust air danper, and then gradually
open the chilled water coil valve. A dry bulb tenperature |ow
limt sensor located in the m xed air (ensure thorough m xing)
shall, on a fall in tenperature, gradually open the preheat coi
valve. An outdoor air dry bulb sensor disables the econom zer
cycle and maintains mninmmventilation air when the outside air
dry bul b tenperature exceeds the changeover point.

g) Supply Duct Static Pressure Mdde: A supply duct
static pressure sensor |ocated two-thirds the distance fromthe
fan of the length of the | ongest supply duct run shall, on a rise
in static pressure, gradually reduce the speed of the electric
not or vari abl e speed drive and close the fan vortex danper. A
high-limt duct static pressure sensor |ocated at the fan
di scharge shall override the supply duct static pressure sensor
tolimt pressures to design val ues.
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Control System Schematic for VAV HVAC System XX

121

POINT DESCRIFTION TYPE
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M| EADAMPER A
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POINT DESCREPTION

VAY TERMINAL BOX COLD AIR YALYE
YAY TEAMINAL POX FAN START/STOP
YAV HEATING CONTROL VALVE
RQOM TEMPERATURE SENSOR
ROOM OVERRIDE BUTTON

ROOM SETPOINT ADJUSTMENT

LIRS Y

VAV BOX
CONTROE, $YSTEN SCHEMATIC

gntsggg

Figure 35 (Continued)
Control System Schematic for VAV HVAC System XX
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Tabl e 17

Equi prrent for VAV HVAC Cont r ol

Syst em XX

LOOP CONTROL DEVI CE

FUNCTI ON

SUPPLY Al R
TEMPERATURE

SUPPLY DUCT
STATIC
PRESSURE

SAFETY &
MAI NTENANCE

NUVBER

DA- XX01,
02, 03
AMJ- XX01

DEVI CE
FUNCTI ON

DAVPER --
ACTUATOR
Al R MONI - --

SETPO NT  RANGE

4-20 nm

ADDI Tl ONAL
PARAMETERS

MN O A

TORING UNI' T
QUTDOOR Al R
DB H LIMT
M XED Al R
LONLIMT
TEMPERATURE
SENSOR
PREHEAT CO L --
VALVE

TS- XX01

VLV- XX01

TS- XX02 SUPPLY AIR 55° F
FAN DI SCHARCGE
TEMPERATURE
SENSOR

COOLING COL --

VALVE

VLV- XX02

PS- XX01
STATIC
PRESSURE
SENSOR

WG

PS- XX02
HGHLIMT
STATI C
PRESSURE
SENSOR
SFC- XX01 SUPPLY FAN - -
VARI ABLE SPEED
CONTROLLER
TSL- XX01 LOW
TEMPERATURE
PROTECTI ON
THERMOSTAT

WG

35°

SUPPLY DUCT 1.5IN. 0-5 IN

XXXX CFM
SOFTWARE
PO NT

F --

30-130°

4-20 ma Cv-10
CLCOSE
AGAI NST
16 PSI G

40- 140° F

4-20 ma Cv- 20
CLCOSE
AGAI NST
20 PSI G

WG

FAN DI SCHARGE 3.5 IN. O-5 IN.  --

WG

4-20 ma
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Tabl e 17 (Conti nued)

Equi prent for VAV HVAC Control System XX
LOOP CONTROL DEVI CE DEVI CE ADDI Tl ONAL
FUNCTI ON NUVBER FUNCTI ON  SETPO NT RANGE PARAMETERS
SAFETY & SD- XX01 SUPPLY Al R - - - - - -
MAI NTENANCE SMOKE DETECTOR
( CONT’ D) SD- XX02 RETURN Al R - - - - - -
SMOKE DETECTOR
DP- XX01 FILTER STATUS 0.5 IN.  0-2 IN. --
D FFERENTIAL WG W G
PRESSURE
TS- XX04 RETURN Al R - - 50-100° F --
TEMPERATURE
SENSOR
SUPPLY FAN R- XX01 SUPPLY FAN - - - - - -
START RELAY
CS- XX01 SUPPLY FAN - - - - - -
CURRENT SENSOR
ROOM SENSORS TS- XX04 ROOM H 70° F 50-100° F WTH
( MULTI PLE) TEMPERATURE C-76° F SETPO NT
SENSORS N-55° F ADJUST-
MVENT &
OVERRI DE
SW TCH
DA- XX04 VAV TERM NAL - - 4-20 ma  ONE PER
BOX COLD AIR ZONE
VALVE
VLV- XX03 VAV HEATI NG - - 4-20 ma CV VAR ES
CA L VALVE CLCSE
AGAI NST
16 PSI G
R- XX02 VAV TERM NAL - - - - - -
BOX FAN START
RELAY
h) Room Control Myde: A roomtype dry bulb
tenperature sensor located in the nost critical spot shall, on a

rise in dry bulb tenperature in the space,

term nal box cold air val ve.

8.6 Conmi ssi oni ng Procedur es

8.6.1 Functional Perfornmance Test.
functional performance test as descri bed
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Verify and docunent the performance of the control system as
requi red by the Comm ssioning Plan prepared by the Comm ssioni ng
Aut hority. Final positions of manual bal anci ng danpers and

val ves shall be marked on the device. Permanently record, on
system equi pnent schedul e, the final setting of controller
proportional, integral, and derivative constant settings in units
and term nol ogy specific to the controller. This wll becone
part of the O&M nmanual .

8.6.2 Preparation for Acceptance Testing. Execute a detailed
static and functional checkout procedure to ensure that systens
are ready for functional performance testing.

8.6.3 System Stati c Checkout

8.6.3.1 (bservation. Provide a detailed inspection to assure
that all equipnent is properly nounted, sensors are properly
install ed and connected, control devices are properly installed,
and controllers and control devices are properly connected.

8.6.3.2 Calibration. Check, verify, and calibrate all sensors
i ncludi ng those sensors that are "factory calibrated.” Performa
t wo- poi nt accuracy check of the calibration of each HVAC control
system sensi ng el ement by conparing the HVAC control | er readout
to the actual value of the variable neasured at the sensing

el emrent or airflow neasurenent station |ocation. Use digital
indicating test instrunents, such as digital thernoneters,
nmotor-driven psychroneters, and tachoneters. Test instrunents
shall be at least twice as accurate as the specified sensing

el ement-to-controll er readout accuracy. Calibration of test
instrunments shall be traceable to National Institute of Standards
and Technol ogy (NI ST) standards. In the shutdown condition,

cali bration checks shall verify that the sensing el enent-to-
control |l er readout accuracies at two points are wthin the

speci fied product accuracy tolerances. |If not, re-calibrate or
replace the inaccurate device and repeat the calibration check.

a) Check insertion tenperature and i mmersion
tenperature sensing elenent and transmtter-to-controller readout
calibration accuracy at one physical |ocation along the axis of
t he sensing el enent.

b) Check averagi ng tenperature sensing el enment and
transmitter-to-controller readout calibration accuracy every 2
feet along the axis of the sensing elenment in the proximty of
t he sensing elenent, for a maxi mum of 10 readi ngs. Then average
t hese readi ngs.
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c) Verify space type sensors by placing the test
instrunment as cl ose as possible to the sensor to neasure
identical conditions. Mintain the test for a sufficient |ength
to ensure achieving stable conditions.

8.6.3.3 Qperation

a) Each controller shall be configured for its
specified service. Verify each sequence of operation for each
HVAC system and subsystem Verify that each controlled device
responds to the proper controller, in the proper manner, and at
the proper time. Verify the fail-safe position for each
conponent of the system

b) Set the tinme schedule of controllers in accordance
with the sequence of operation and the established tine schedul e.

8.6.4 System Dynam ¢ Checkout. Perform weat her - dependent
test procedures that cannot be perfornmed by sinmulation in the
appropriate climati c season. Wen sinulation is used, verify the
actual results in the appropriate season.

a) Use the controllers' nmanual -automatic switches as
the nmeans of mani pul ating control devices such as danpers and
val ves to check operation and to effect stable conditions, prior
to maki ng nmeasurenent checks.

b) Performa controller tuning procedure, which shal
consi st of setting the initial proportional, integral, and
derivative (PID) node constants, controller setpoints, and
| ogging the settings. Tuning shall be self-tuning operation by
the controller unless manual tuning is necessary.

8.6.4.1 Controller Manual - Tuning Procedure. A controller
manual tuning procedure is described in three steps using a
constant tenperature setpoint controller as an exanple.

a) Step 1. This step shall consist of the foll ow ng:

(1) Index the controller manual -automatic swi tch
to the autonmatic position, and set the integral and derivative
node constants to zero.

(2) Set the proportional node constant to an
initial setting of 8 percent. This corresponds to a 2.0 na per
degree F or a 1.5 psig per degree F proportional controller
out put change for a 100-degree F span. This causes the
controller output signal to vary fromzero output to full output
for an input signal change representing an 8-degree F change.
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(3) Controllers for other variables, such as
relative humdity and static pressure, shall have their
proportional node constants set initially in a simlar manner for
an achi evabl e out put range proportional to the transmtter span.

b) Step 2. This step shall consist of the follow ng:

(1) Set the controller tenperature setpoint at any
achi evabl e tenperature. (Qbserve the controller output and
transmtter input.

(2) If the transmtter input continuously
oscill ates above and bel ow the setpoint w thout settling at a
fixed value, or if such oscillation increases, the proportional
node constant is too small.

(3) |If the proportional nobde constant is too
small, increase it in steps until the transmtter input indicates
stable control at any tenperature, if the controller output is
not at either extreme of the output range.

(4) If the tenperature control point slowy drifts
toward or away fromthe controller setpoint, the proportiona
node constant is too large. Decrease its setting in steps until
oscillations occur as described in the precedi ng paragraphs, and
then increase the setting until stable control occurs.

(5) Introduce a step change in controller
setpoint. This should cause the controller to overshoot the
setpoint slightly, with each subsequent overshoot peak val ue
decreasing by a factor of two-thirds until stable control is
achi eved at, above, or bel ow the setpoint.

(6) Increase the integral node constant setting in
smal | steps, and introduce setpoint changes until control point
and controll er setpoint coincide at stable control. This should
happen consistently after a setpoint change within a short tineg,
such as 5 to 10 m nutes.

c) Step 3. This step shall consist of the follow ng:
(1) Unless the HVAC process vari abl e changes
rapidly, the derivative node constant setting can remain at zero.
This is usually the case for nost HVAC applications.

(2) |If derivative control is needed, gradually
i ncrease the derivative node constant.
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(3) Introduce step changes in controller setpoint,
and adj ust the derivative node constant setting until stable
control is achieved.

d Step 4. After the controller manual tuning
procedure is conplete, set the controller at the predeterm ned
setpoint in the design draw ngs.

8.6.5 Procedures for Single Zone Control System (Sanple)

a) SystemlInspection. Cbserve the HVAC systemin its
shutdown condition. Check to see that power (and main air) is
(are) avail able for the HVAC system control devices. Check to
see that the outside air danper, relief air danper, heating coi
val ve, and cooling coil valve are closed, and that the return air
danper is open. Check to see that the preheat coil valve is
being controlled by the mxed air lowlimt controller.

b) Calibration Accuracy Check. Check with HVAC system
I n the shutdown condition. Take readings with a digital
thernoneter at each tenperature sensing el enent |ocation. Read
each controller display, and | og the thernoneter and controller
di splay readings. Check the calibration accuracy of the sensing
el ement to controller readouts for outside air, return air, m xed
air, and supply air tenperatures.

c) Actuator Range Adjustnents. Apply a signal to each
actuator, by placing the controller nmanual -automatic switch in
t he manual position. Verify visually the proper operation of the
actuators for danpers and valves. Vary the signal from4 na (or
3 psig) to 20 ma (or 15 psig), and verify that the actuators
travel fromzero stroke to full stroke within the signal range.
bserve that sequenced and parall el operated actuators nove from
zero stroke to full stroke in the proper direction, and nove the
connected device in the proper direction fromone extrene
position to the other. Exanple: Nornmally closed actuators are
closed at 4 nma (or 3 psig) and are open at 20 ma (or 15 psig).
Log the signal levels that nove the controlled device to its
extrene positions.

d) Control System Startup

(1) Wth the fan ready to start, apply the
optim zed start node conmand, and observe that the designated
supply fan starts. (bserve that the outside air and relief air
danpers are closed, the return air danper is open, and the
heating coil valve and preheat coil valve (cooling coil valve)
are in the warmup (cool down) position. Change the command to
occupi ed node and observe that the outside air danper, return air
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danper, relief air danper, heating coil valve, preheat coi
val ve, and chilled water valve are in control, by changing the
controll er output.

(2) Apply the m ni num outside air node signal
bserve that the outside air danper opens to the m ni num
posi tion.

(3) Index the mxed air lowlimt tenperature
controll er manual -automatic switch to the manual position
Performthe two-point calibration accuracy check of sensing
el ement-to-controller readout. Index the mxed air low limt
tenperature controller manual -automatic switch to the automatic
position. Change the controller output to open the preheat coi
valve slightly. Performthe controller tuning procedure. Set
the controller at the predeterm ned tenperature setpoint. Apply
t he econom zer node input signal, and observe that the outside
air, return air, and relief air danpers are under control. |ndex
the supply air lowlimt tenperature controller manual -automatic
switch to the nmanual position. Performthe two-point calibration
accuracy check of sensing elenent-to-controller readout. |ndex
the supply air lowlinmt tenperature controller manual -automatic
switch to the automatic position. Change the controller output
to open the heating coil valve slightly. Performthe controller
tuning procedure. Set the controller at the predeterm ned
tenperature setpoint. Index the roomtenperature controller
manual -automatic switch to the nmanual position, and performthe
t wo- poi nt calibration accuracy check of sensing el enent-to-
controll er readout. |Index the controller manual -automatic sw tch
to the automatic position, and performthe controller tuning
procedure. Set the controller at the tenperature setpoint as
shown.

(4) Apply an unoccupi ed node signal, and observe
that the HVAC system shuts down, and the control system assunes
t he specified shutdown conditions. Raise the night thernostat
tenperature setting and observe that the HVAC system starts.
Lower the setting and observe that the HVAC system stops. Set
the night thernostat at the predeterm ned setting.

(5 Wth the HVAC systemrunning, sinulate a
filter differential pressure switch input signal at the device.
Observe that the filter alarmis activated. Set the differential
pressure switch at the predeterm ned setpoint.

(6) Wth the HVAC systemrunning, sinmulate a | ow

tenperature condition at the freezestat. (Cbserve HVAC system
shutdown and that the | ow tenperature alarmis activated. Set
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the thernostat at the predeterm ned setpoint. Restart the HVAC
system by manual reset, and observe that the alarmis
deacti vat ed.

(7) Wth the HVAC system running, sinulate a snoke
detector trip input signal at each detector, and observe and
verify operation as described in the sequence of operation.
Perform simulation without false-alarmng any life safety
systens. (bserve that the HVAC system shuts down and the al arm
is activated. Reset the detectors. Restart the HVAC system by
manual reset, and observe that the alarmis deactivated.

8.6.6 Procedures for Miultizone Control System (Sanple)

a) SystemlInspection. Cbserve the HVAC systemin its
shutdown condition. Check to see that power (and main air) is
(are) avail able for the HVAC system control devices. Check to
see that the outside air danper, relief air danper, heating coi
val ve, and cooling coil valve are closed, and that the return air
danper is open. Check to see that the preheat coil valve is
being controlled by the mxed air lowlimt controller.

b) Calibration Accuracy Check. Check with the HVAC
systemin the shutdown condition: take readings with a digital
thernoneter at each tenperature sensing el enent |ocation; read
each controller display, and | og the thernoneter and controller
di spl ay readi ngs; and check the calibration accuracy of the
sensing elenent to controller readouts for outside air, return
air, mxed air, cold deck air, and hot deck air tenperatures.

c) Actuator Range Adjustnents. Apply a signal to each
actuator by placing the controller manual -automatic switch in the
manual position. Verify visually the proper operation of the
actuators for danpers and valves. Vary the signal from4 nma (or
3 psig) to 20 nma (or 15 psig), and verify that the actuators
travel fromzero stroke to full stroke within the signal range.
bserve that sequenced and parall el operated actuators nove from
zero stroke to full stroke in the proper direction, and nove the
connected device in the proper direction fromone extrene
position to the other. Exanple: Nornmally closed actuators are
closed at 4 ma (or 3 psig) and are open at 20 ma (or 15 psig).
Log the signal levels that nove the controlled device to its
extrene positions.

d) Control System Startup
(1) Wth the fan ready to start, apply the
optim zed start node conmand, and observe that the designated
supply fan starts. (bserve that outside air and relief air
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danpers are closed, the return air danper is open, and the
heating coil valve and preheat coil valve (cooling coil valve)
are in the warmup (cool down) position. Change the conmand to
occupi ed node and observe that the outside air danper, return air
danper, relief air danper, heating coil valve, preheat coi

val ve, and chilled water valve are in control, by changing the
controll er output.

(2) Apply the m ni num outside air node signal
bserve that the outside air danper opens to the m ni num
posi tion.

(3) | ndex the cold deck coil tenperature
controll er manual -automatic switch to the manual position, and
performthe two-point calibration accuracy check of sensing
el ement-to-controller readout. Index the controller
manual -automatic switch to the automatic position, and perform
the controller tuning procedure. Set the controller at the
tenperature setpoint as shown. Index the mxed air lowlimt
tenperature controller nmanual -autonatic switch to the nanual
position. Change the controller output to open the preheat coi
val ve slightly. Performthe two-point calibration accuracy check
of sensing el enent-to-controller readout for outside air, return
air, and mxed air tenperatures. Index the mxed air lowlimt
tenperature controller manual -automatic switch to the automatic
position. Apply the econom zer node input signal, and observe
that the outside air, return air, and relief air danpers are
under control. Performthe controller tuning procedure. Set the
controller at the predeterm ned tenperature setpoint.

(4) Apply an unoccupi ed node signal, and observe
that the HVAC system shuts down, and the control system assunes
t he specified shutdown conditions. Raise the night thernostat
tenperature setting and observe that the HVAC system starts.
Lower the setting and observe that the HVAC system stops. Set
the night thernostat at the predeterm ned setting.

(5 Wth the HVAC systemrunning, sinulate a
filter differential pressure switch input signal at the device.
Observe that the filter alarmis activated. Set the differential
pressure switch at the predeterm ned set point.

(6) Wth the HVAC systemrunning, sinmulate a | ow
tenperature condition at the freezestat. (Cbserve HVAC system
shutdown and that the | ow tenperature alarmis activated. Set
the thernostat at the predeterm ned setpoint. Restart the HVAC
system by manual reset, and observe that the alarmis
deact i vat ed.
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(7) Wth the HVAC system runni ng, simulate a snoke
detector trip input signal at each detector, and observe and
verify operation as described in the sequence of operation.
Perform simulation without false-alarmng any life safety
systens. (bserve that the HVAC system shuts down and the al arm
is activated. Reset the detectors. Restart the HVAC system by
manual reset, and observe that the alarmis deactivated.

(8) Raise the tenperature setpoint of each room
t hernost at and observe that the zone danper closes to the cold
deck and opens to the hot deck. Calibrate the roomthernostat of
each zone. Set each roomthernostat at its predeterm ned
set poi nt.

8.6.7 Variable Air Volune Control System (Sanple)

a) SystemlInspection. Cbserve the HVAC systemin its
shutdown condition. Check to see that power (and main air) is
(are) avail able for the HVAC system control devices. Check to
see that the outside air, relief air danpers, heating coil valve,
and cooling coil valve are closed, and the return air danper is
open. Check to see that the preheat coil valve is being
controlled by the mxed air lowlimt controller.

b) Calibration Accuracy Check Wth HVAC Systemin
Shut down Condition. Take readings with a digital thernoneter at
each tenperature sensing elenent |ocation. Read each controller
display, and | og the thernoneter and controller display readings.
Check the calibration accuracy of the sensing el enent-to-
controller readout for outside air, return air, mxed air, and
cooling coil discharge air tenperatures.

c) Actuator Range Adjustnents. Apply a signal to each
actuator by placing the controller manual -automatic switch in the
manual position. Verify visually the proper operation of the
actuators for danpers and valves. Vary the signal from4 nma (or
3 psig) to 20 nma (or 15 psig), and verify that the actuators
travel fromzero stroke to full stroke within the signal range.
bserve that sequenced and parall el operated actuators nove from
zero stroke to full stroke in the proper direction, and nove the
connected device in the proper direction fromone extrene
position to the other. Exanple: Nornmally closed actuators are
closed at 4 ma (or 3 psig) and are open at 20 ma (or 15 psig).
Log the signal levels that nove the controlled device to its
extrene positions.

d) Control System Startup
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(1) Wth the fan ready to start, apply the
optim zed start node conmand, and observe that the designated
supply fan starts. OCbserve that the outside air danper and
relief air danper are closed, the return air danper is open, and
the heating coil valve and preheat coil valve (cooling coi
valve) are in the warmup (cool down) position. Change the
command to occupi ed node and observe that the outside air danper,
return air danper, relief air danper, heating coil valve, preheat
coil valve, and chilled water valve are in control, by changing
the controll er output.

(2) Apply the m ni num outside air node signal
(bserve that the outside air danper opens to its m ni nmum
posi tion.

(3) Wth the supply fan running, simulate a high
static pressure input signal at the device by pressure input to
t he sensing device. Gbserve HVAC system shutdown and that the
hi gh pressure alarmis activated. Restart the HVAC system by
manual reset, and observe that the high static pressure alarmis
deact i vat ed.

(4) Index the supply fan static pressure
controll er manual -automatic switch to the manual position and
perform a two-point accuracy check of sensing el enent-to-
controller readout. Place the controller in the |ocal setpoint
node. Index the controller nmanual -automatic switch to the
automatic position, and performthe controller tuning procedure.
Set the controller at the specified static pressure setpoint, and
| og the npbde constant setpoints.

(5) Index the supply air tenperature controller
manual -automatic switch to the nmanual position, and performthe
t wo- poi nt calibration accuracy check of sensing el ement-to-
controll er readout. |Index the controller manual -automatic sw tch
to the automatic position, and performthe controller tuning
procedure. Set the controller at the tenperature setpoint as
shown. Index the mxed air lowlimt tenperature controller
manual -automatic switch to the nanual position. Change the
controller output to open the preheat coil valve slightly.
Performthe two-point calibration accuracy check of sensing
el ement-to-controller readout for outside air, return air, and
m xed air tenperatures. Index the mxed air low limt
tenperature controller manual -automatic switch to the automatic
position. Apply the econom zer node input signal, and observe
that the outside air, return air, and relief air danpers are
under control. Performthe controller tuning procedure. Set the
controller at the predeterm ned tenperature setpoint.
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