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GENERAL

The zone controller isasingle duct or fan powered, Variable
Air Volume (VAV) terminal control with a factory-integrated
controller and actuator. The zone controller maintains precise
temperature control in the space by operating the terminal fan
(if supplied), regulating the flow of conditioned ar into the
gpace, and controlling the auxiliary heating (if applicable).
Buildings with diverse loading conditions can be supported by
controlling reheet or supplemental heat.

The Single Duct Air Terminad Zone Controller
(33ZCVAVTRM) provides dedicated control functions for sin-
gle duct terminals with modulating heat or up to 2 stages of
hest.

The VAV Fan Termina Zone Controller (33ZCFANTRM)
provides dedicated control functions for series fan or paralel
fan powered terminds, single duct terminals with up to 3 stag-
es of heat or modulating heat. The VAV Fan Termina zone
controller can aso be used asa primary controller for dual duct
or zone pressure control applications.

When the VAV Fan Termind Zone Controller is used in
conjunction with a secondary terminal and the 33ZCSECTRM
secondary terminal zone controller, zone pressurization appli-
cations can be supported. Also, when the VAV Fan Terminal
Zone Controller is used in conjunction with a secondary termi-
nal and the 33ZCSECTRM secondary terminal, constant vol-
ume dual duct applications can be supported.

Carrier’'s Linkage system is an integrated combination of
Carrier Comfort Network (CCN) controllers for use with Sin-
gle Duct air terminals and Fan Powered terminals. The Single
Duct and Fan powered terminal zone controllers are part of the
Carrier ComfortID system.

Rooftop units and air handlers feature factory-installed PIC
controllers that are directly compatible with the system. They
do not require any specia hardware to be compatible with the
Carrier linkage system. Consult your local CCN representative
for the complete list of compatible air handlers and rooftop

units. The Comfort System Air Manager (CSAM) or the
CC6400 supportslinkage for non-Carrier air handlers.

Zone Controller Control Strategy — The primary
god of the zone controller control strategy isto satisfy the tem-
perature and air quality requirements of each zone in atimely
and energy efficient manner. Secondary control Strategies
include zone pressure control, high humidity control, and
demand controlled ventilation (DCV). The control provides
pressure independent operation. To achieve these goals. The
control strategy is broken into two parts: local zone control and
system control.

The method for achieving loca zone contral is through the
use of an dectronic control in each air termina (zone control-
ler). The control functions of the zone controller are:

» temperature control of the space (cooling and optional
heating)

» control of the space humidity (dehumidification)

» ventilation of the space

« fan control (for series and parallel type fan powered ter-
minals)

» secondary damper control for dual duct terminals (con-
stant volume airflow)

» zone pressurization (through the use of areturn air ter-
minal and secondary damper control)

e participation in the control of the entire air system

The method for achieving system control is to ensure that
the air source operation is based on the demands of the occu-
pied zones. In this concept, the air source produces only the
amount of conditioned air (at a temperature and pressure) that
isnecessary to satisfy the current load requirements. It doesthis
by varying either the amount of air it delivers, at a constant
temperature, into the duct (maintaining duct pressure) or by
varying the quality (temperature, humidity, quantity of outside
air) of air it deliversinto the duct. Its control parameters come
from its own internal sources (configuration parameters, sen-
sors) and from feedback information that it receives from the
zonesthat it is supplying. The feedback alowsthe air sourceto
adjugt its static pressure set point, supply air temperature set
point, quantity of outdoor air, and occupancy schedule, which
allowsit to run in the mogt efficient manner.

In addition the air source shall provide its operating mode to
the zone controllers to aid in the control of the air terminals.
Specifically the system shdll utilize the following functions in
its control of the air source:

» Variable Air Volume (VAV) — VAV involves adjusting
the volume of air moving in the supply duct to maintain
the static pressure in the supply air duct at desired sup-
ply air pressure set point. This adjustment will be in
response to changing airflow requirements of the zones
serviced by the air source.

e Occupancy — Determining when the air source is oper-
ating based on the occupancy status of the zones. Over-
ride of zone occupancy is also available from space
temperature sensor.

* Mode determination — Determining the air source oper-
ating mode based on the demands of the zones.

e Temperature Set Point Reset — Adjusting the supply air
temperature set point of the air source based on the cur-
rent cooling demands of the zones

» Pressure Set Point Reset — Adjusting the supply air
pressure set point of the air source based on the current
airflow demands of the zones.

The VAV contral isan inherent part of the air source control
that works outside the scope of the zoning system. It isinclud-
ed in this document to provide a complete picture of the air
source operation. The remaining functions are integrated into
the zoning system strategy.



PRODUCT DESCRIPTION

The Air Terminal Controller provides dedicated control
functionsfor asingleair terminal and system support functions
for anetwork of like controllers.

Single Duct Air Terminal Zone Controller
(33ZCVAVTRM) — The Single Duct Air Termina Zone
Controller provides dedicated control functions for single duct
terminals with modulating heat or up to 2 stages of heat. The
zone controller is part of the Carrier ComfortlD system.

The 33ZCVAVTRM Single Duct Air Terminal Zone Con-
troller provides the following features and benefits:

» capable of demand control ventilation

provides Pressure Independent (VAV) control

uses Proportional Integral Derivative (PID) control

mounts directly onto VAV box damper shaft

for terminals up to 9000 cfm or 3.4 sg. ft inlet (primary

air)

» auxiliary heating control of modulating (floating) hot
water, single or two-position hot water, single or two-
stage electric, or zone perimeter heat

» quick and easy commissioning and balancing process

» automatic self calibration of airflow transducer

» capable of stand-alone operation

» actuator preassembled to housing

» capable of demand controlled ventilation support with
field-installed IAQ (Indoor Air Quality) sensor

» easy access to airflow sensor pneumatic connections

» Carrier Comfort Network (CCN) compatible

» capable of high-speed 38.4 kilobaud communications
network operation

e 128 controller maximum system (must be located on
same CCN bus segment)

» capable of zone humidity control (dehumidification)
with field-installed humidity sensor

e Carrier Linkage System capability

» global set point and occupancy scheduling

» capable of local set point adjustment with field-installed
temperature sensor (with temperature offset)

* both controller housing and actuator are UL94-5V ple-
num rated

The zone controller is a single duct, variable air volume
(VAV) terminal control with a factory-integrated actuator. The
zone controller maintains precise temperature control in the
pace by regulating the flow of conditioned air into the space.

Buildings with diverse loading conditions can utilize reheat
or supplementa heating control. The zone controller can sup-
port two position hot water, modulating hot water, 2-stage elec-
tric, or perimeter hesat.

The zone controller provides additional control features
such as Occupied/Unoccupied scheduling initialized via the
network. The zone controller offers override invoked from a
wall sensor during unoccupied hoursfrom 1 to 1440 minutesin
1-minute increments. Optiona Indoor Air Quality (IAQ) or rel-
ative humidity monitoring and control are also available. The
Occupied Override function supports Carrier’s Tenant Billing
if the override time is set to values of 1, 2, 3, or 4 hours (60,
120, 180, or 240 minutes).

The zone controller control assembly contains an integral
VAV actuator assembly that is field mounted to the VAV termi-
nal damper shaft, similar to the mounting of a standard actua-
tor. The actuator is rated a 35 |b.-in. (3.95 N-m) torque, a
90-degree stroke, and provides a 90-second nomina time at
60 Hz. The actuator is suitable for mounting onto a 3/g-in.
(9.5 mm) square or round damper shaft, or onto a Y/-in.
(13 mm) round damper shaft. The minimum damper shaft

length is 13/4-in. (45 mm). The zone controller is designed for
verticd or horizontal mounting.

The zone controller is provided with removable connectors
for power and communications. The zone controller has non-
removable screw type connectors for inputs. The removable
connectors are designed so that they can beinserted oneway so
as to prevent ingdlation errors. The zone controller aso pro-
vides an RJ}11 modular phone jack for the Network Service
tool connection to the module viathe Carrier Comfort Network
(CCN) communications.

An optional Conduit Box Cover (Part Number
33ZCCONBOX) dlows field wiring connection via conduit.
The conduit box is designed to accept two /2-in. (13 mm)
EMT conduits.

The 33ZCVAVTRM s designed to alow a service person
or building owner to configure and operate the unit through the
CCN user interfaces. A user interface is not required for day-
to-day operation. All maintenance, configuration, setup, and
diagnogtic information is available through the Level |l com-
munications port to alow data access by an attached computer
running Network Service Tool, ComfortVIEW™, or Comfort-
WORK SP software.

WIRING CONNECTIONS — Field wiring is 18 to 22 AWG
(American Wire Gage). The zone controller isaNEC (National
Electrical Code) Class 2 rated device.

INPUTS

* space temperature sensor

primary air damper position (factory-installed)

airflow sensor (factory installed)

remote wall sensor set point adjustment

optional supply temperature sensor (required for ducted
heat)

e optional primary air temperature sensor (required for
systems which do not utilize a linkage compatible air
source system)

» optional IAQ sensor or relative humidity sensor

» optional remote occupancy contact

OUTPUTS

 internally factory-wired damper actuator

* heating (ducted or non-ducted)

— modulating (floating) heat

— up to 2 stages of eectric heat (if 3 stages are required,
the 33ZCFANTRM should be used)

— two position heat

POWER SUPPLY
The 33ZCVAVTRM zone controller requires a 24 VAC +

10% at 40 VA (50/60 Hz) power source.

POWER CONSUMPTION — The power requirement siz-

ing allows for accessory water valves or heat contactors. Water

valves are limited to 15 VA on both two-position and modulat-
ing hot water. The heat contactors are limited to 10 VA (hold-
ing) each.

ACCURACY — Termina arflow (nominal cfm) is rated a

1-in. wg (249 kPa) measured velocity pressure. The zone con-

troller is capable of controlling to as low as 10% or as high as

125% of nominal airflow with an accuracy of £ 3% (nomind)

at any point within the range.

HARDWARE (MEMORY)

FLASH EPROM
DIFFERENTIAL PRESSURE RANGE

0to 2.0 in. wg (0 to 498 kPa) maximum for the onboard
flow sensor.
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SPECIFIED SENSING TEMPERATURE RANGE — The
zone controller space temperature, supply air temperature, and
primary air temperature sensing range is —40 to 245 F (40 to
118 C). The zone contraller has an alowable control set point
range from 40 to 90 F (4 to 32 C) for heating and 45 to 99 F
(7to 37 C) for coaling.
COMMUNICATIONS — The number of controllersis limit-
ed to 128 zones maximum, with alimit of 8 systems (Linkage
Coordinator configured for at least 2 zones). Bus length may
not exceed 4000 ft (1219 m), with no more than 60 devices on
any 1000 ft (305 m) section. Opticaly isolated RS-485 repeat-
ersare required every 1000 ft (305 m).

At 19,200 and 38,400 baud, the number of contrallers is
limited to 128 maximum, with no limit on the number of Link-
age Coordinators.

ENVIRONMENTAL RATINGS

Operating Temperature: 32 to 140 F (0° to 60 C) at 10 to
90% RH (non—condensing)

Shipping Temperature: —40to 185 F (-40to 85 C) at 0 to
90% RH (non—condensing)
VIBRATION

Performance vibration:

e 0.014-in. (0.356 mm) Peak-to-Peak displacement
measured at 5 to 31 Hz
e 0.75 G measured at 31 to 300 Hz

CORROSION
Office environment. Indoor use only.
VAV Fan Terminal Zone Controller

(833ZCFANTRM) — The VAV Fan Termina Zone Con-
troller provides dedicated control functions for series fan or
paralel fan powered terminals, single duct terminals with 3
stages of heat, or as a primary controller for dual duct or zone
pressurization applications. The zone controller is part of the
Carrier ComfortlD System.

The 33ZCFANTRM VAV Fan Termina Zone Controller
provides the following features and benefits:

e provides Pressure Independent (VAV) control

uses Proportional Integral Derivative (PID) control

mounts directly onto VAV box damper shaft

terminal fan control

for terminals up to 9000 cfm or

3.4 . ftinlet (primary air)

e auxiliary heating control of modulating (floating) hot

water, two-position hot water; single, two, or three stage

electric; or zone perimeter heat

quick and easy commissioning and balancing process

automatic self calibration of airflow transducer

capable of stand-alone operation

actuator preassembled to housing

capable of demand controlled ventilation

capable of individual zone pressure control for individ-

ual supply and exhaust control in conjunction with sec-

ondary terminal controller (required)

» easy access to airflow sensor pneumatic connections

» Carrier Comfort Network (CCN) protocol compatible

« capable of high-speed 38.4 kilobaud communications
network operation

e 128 controller maximum system (must be located on

same CCN bus segment)

capable of zone humidity control (dehumidification)

Carrier Linkage System compatibility

global set point and occupancy scheduling

capable of local set point adjustment with field-installed

temperature sensor (with temperature offset)

» both controller housing and actuator are UL94-5V ple-
num rated

The zone controller isasingle duct or fan powered, variable
air volume (VAV) terminal control with afactory-integrated ac-
tuator. The zone controller maintains precise temperature con-
tral in the space by operating the terminal fan and regulating
the flow of conditioned air into the space.

Buildings with diverse loading conditions can be supported
by controlling rehest, ducted hesat, or non-ducted supplemental
heat. The zone controller can support two-position hot water,
modulating hot water, or up to 3-stage e ectric hezat.

With the addition of a secondary exhaust or return air termi-
nal and the 33ZCSECTRM controller, zone pressurization ap-
plications can be supported.

Supply and exhaust airflow control is provided on an
individual zone basis in order to maintain the desired zone
pressure.

The 33ZCSECTRM in conjunction with the fan terminal
zone controller are used to provide control for constant volume
dua duct applications.

When linked to a Carrier Linkage System, the zone control-
ler provides numerous features and benefits such as weighted
average demand for system operation, intelligent supply air
temperature reset, set point averaging, global set point sched-
ule, and occupancy scheduling. Duct static pressure reset for
the air source is provided, based on terminal requirements.

The zone controller provides additional control features
such as Occupied/Unoccupied scheduling initialized via the
network. The zone controller offers override invoked from a
wall sensor during unoccupied hoursfrom 1 to 1440 minutesin
1-minute increments. Optional indoor air quaity (IAQ) or rela
tive humidity monitoring and control are also available.

The zone controller assembly contains an integra VAV ac-
tuator that is field mounted to the VAV terminal damper sheft,
similar to the mounting of a standard actuator. The actuator is
rated at 35 Ib-in. (3.95 Nm) torque, a 90 degree stroke, and pro-
vides a 90-second nominal running time at 60 Hz. The actuator
is suitable for mounting onto a3/g-in. (9.5 mm) square or round
damper shaft, or onto a /2-in. (13 mm) round damper shaft.
The minimum damper shaft length is 13/4-in. (45 mm). The
zone controller is designed for vertical or horizontal mounting.

The zone controller is provided with removable connectors
for power and communications. The zone controller has non-
removable screw type connectors for inputs. The removable
connectors are designed so that they can be inserted oneway so
as to prevent ingdlation errors. The zone controller aso pro-
vides an RJ}11 modular phone jack for the Network Service
tool connection to the module viathe Carrier Comfort Network
(CCN) communications.

An optiond conduit box cover (Pat Number
33ZCCONBOX) dlows field wiring connection via conduit.
The conduit box is designed to accept two 1/2-in. (13 mm)
EMT conduits.

The 33ZCFANTRM s designed to alow a service person
or building owner to configure and operate the unit through the
CCN user interfaces. A user interface is not required for day-
to-day operation. All maintenance, configuration, setup, and
diagnogtic information is available through the Level |l com-
munications port to alow data access by an attached computer
running Network Service Tool, ComfortVIEW™, or Comfort-
WORK SP software.

WIRING CONNECTIONS — Field wiring is 18 to 22 AWG
(American Wire Gage). The zone controller isaNEC (National
Electrical Code) Class 2 rated device.



— INPUTS

* space temperature sensor

primary air damper position (factory-installed)

airflow sensor (factory installed)

field-installed remote wall sensor set point adjustment

optional supply temperature sensor (required for ducted

heat and supply air monitoring)

» optional primary air temperature sensor (one per system
is required for systems which do not utilize a linkage
compatible air source)

» optional IAQ sensor or relative humidity sensor

» optional secondary airflow (zone pressure or dual duct)

» optional remote occupancy contact

OUTPUTS

 internally factory-wired damper actuator
* heating (ducted or non-ducted)
— modulating (floating) hest
— upto 3 stages of electric heat
— two-pogition heat
» fan start/stop
» secondary damper actuator

POWER SUPPLY — The 33ZCFANTRM requires a 24 VAC
+ 10% power source rated at 40 VA (50/60 Hz).

POWER CONSUMPTION — The power requirement siz-
ing allows for accessory water valves and for the fan contactor.
Water valves are limited to 8 VA on both two-position and
modulating hot water. The fan contactor is limited to 11 VA
(holding).
NOTE: If awater valve or fan contactor exceeds these limits,
or externa contactors are required for dectric heat, then it is
recommended a 60 VA transformer be used. The maximum
rating for any output is20 VA.
ACCURACY — Termind airflow (nominal cfm) is rated at
1in. wg (249 kPa) measured velocity pressure. The zone con-
troller is capable of controlling to as low as 10% or as high as
125% of nominal airflow with an accuracy of £ 3% (nomina)
at any point within the range.
HARDWARE (MEMORY)

FLASH EPROM
DIFFERENTIAL PRESSURE RANGE

0to 2.0 in. wg (0 to 498 kPa) maximum for the onboard
flow sensor.
SPECIFIED SENSING TEMPERATURE RANGE — The
zone controller space temperature, supply temperature, and pri-
mary air temperature sensing range is —40 to 245 F (40 to
118 C). The zone controller has an allowable control set point
range from 40 to 90 F (4 to 32 C) for heating and 45 to 99 F
(7to 37 C) for coaling.
COMMUNICATIONS — The number of controllersis limit-
ed to 128 zones maximum, with alimit of 8 systems (Linkage
Coordinator configured for at least 2 zones). Bus length may
not exceed 4000 ft (1219 m), with no more than 60 devices on
any 1000 ft (305 m) section. Opticaly isolated RS-485 repeat-
ersare required every 1000 ft (305 m).

At 19,200 and 38,400 baud, the number of controllers is
limited to 128 maximum, with no limit on the number of Link-
age Coordinators.

ENVIRONMENTAL RATINGS

Operating Temperature: 32 to 140 F (0° to 60 C) at 10 to
90% RH (non-condensing)

Shipping Temperature: -40to 185 F (40to 85 C) at 0 to
90% RH (non-condensing)
VIBRATION

Performance vibration: 0.014-in. (0.356 mm) peak to peak
displacement, 5to 31 Hz; 0.75 G, 31 to 300 Hz

CORROSION

Office environment. Indoor use only.
APPROVALS

Listed under UL 916-PAZX, UL 873, and UL94-5V.

Accessories

SECONDARY TERMINAL CONTROLLER — The
33ZCSECTRM secondary termina controller is required for
dua duct or zone pressurization applications. For zone pressure
control applications, the secondary terminal is used on a field-
supplied, single zone exhaust damper.

CONDUIT BOX — The 33ZCCONBOX conduit box pro-
vides two conduit connections to the zone controller for instal-
lations requiring the use of conduit dueto local electrical codes.

SUPPLY AIR TEMPERATURE SENSOR — The
33ZCSENSAT supply air temperature sensor is required for al
ducted heating applications and stand-aone operation. The sen-
sor is optiona on cooling only applications and is used for sup-
ply air monitoring. The sensor has an operating range of —40 to
245F (<4010 118 C).

PRIMARY AIR TEMPERATURE SENSOR — The
33ZCSENPAT primary air temperature sensor is required on a
linkage coordinator zone contraller if the zone controller isnot
using a CCN linkage compatible air source. The sensor is used
to monitor the equipment’s supply air temperature. The tem-
perature can be broadcast to the zone controllers which receive
information from a linkage coordinator. The sensor has an op-
erating range of —40 to 245 F (—40to 118 C).

SPACE TEMPERATURE SENSOR WITH OVERRIDE
BUTTON — The 33ZCT55SPT space temperature sensor
with override button is required for all applications. The space
temperature sensor monitors room temperature which is used
by the zone controller to determine the amount of conditioned
air that is alowed into the space.

SPACE TEMPERATURE SENSOR WITH OVER-
RIDE BUTTON AND SET POINT ADJUSTMENT —
The 33ZCT56SPT space temperature sensor with override
button and set point adjustment can be used in place of the
33ZCT55SPT space temperature sensor if local set point
adjustment is required. A space temperature sensor is re-
quired for all applications. The space temperature sensor
monitors room temperature which is used by the zone con-
troller to determine the amount of conditioned air that is
allowed into the space. The set point adjustment bar allows
up to a+ 15° F (8° C) temperature adjustment by the room
occupant.
RELATIVEHUMIDITY SENSOR — The 33AM SENRHS000
relative humidity sensor (indoor space) isrequired for zone hu-
midity control (dehumidification).
NOTE: Therelative humidity sensor and CO> sensor cannot be
used on the same zone controller.
INDOOR AIR QUALITY SENSOR — Three different CO»
sensors are available for optional demand control ventilation.

The 33ZCSENCO2 sensor is an indoor, wall mounted sen-
sor with an LED (light-emitting diode) display.

The 33ZCT55C0O2 sensor is an indoor, wall mounted sen-
sor without display. The CO, sensor also includes a space tem-
perature sensor with override button.

The 33ZCT56C0O2 sensor is an indoor, wall mounted sen-
sor without display. The CO» sensor aso includes a space tem-
perature sensor with override button and temperature offset.

NOTE: Therelative humidity sensor and CO. sensor cannot be
used on the same zone contraller.
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Sensor Information — Each zone controller requires a
Carrier space temperature sensor that must be ordered separate-
ly. There are two space sensors available for this gpplication
the 33ZCT55SPT space temperature sensor with override but-
ton and the 33ZCT56SPT space temperature sensor with over-
ride button and set point adjustment.

SPACE TEMPERATURE SENSORS — The sensor housing
is plastic ABS. The connections are screw terminals. The
weight is0.18 Ibs. See Fig. 1 for sensor dimensions.

The 33ZCT56SPT space temperature sensor has a set point
potentiometer that provides a set point input. The set point
potentiometer range for each sensor can be adjusted from —15°
to 15° F. Adjusment direction is indicated by COOL and
WARM on the sensor cover.

The temperature sensor usesa 10K Ohm thermistor to sense
ambient temperature. See Table 1 for resistance vs. temperature
valuesfor the thermistor.

The sensor is designed to be mounted in avertical mounting
position for proper operation.
33ZCT55SPT SENSOR — The 33ZCT55SPT space sensor is
abasic space temperature sensor for use with the zone control-
ler. It contains athermistor to sense room temperature, override
button for initiating atimed override, and an RJ11 jack for the
connection of a CCN Network Service Tool. The sensor com-
munications connection (RJ11) is concealed behind a remov-
able cover. The sensor isfield ingtdled.

Space Temperature Sensor Wiring — In order to provide
temperature sensing and override functions, the 33ZCT55SPT
sensor must be connected to the zone controller using 20 AWG
twisted pair cables. Pressing the timed override button on the
33ZCT55SPT sensor produces the required short-circuit signal.
SeeFig. 2 for interna schematic. The sensor has a screw termi-
nal connector to facilitate wiring. All wiring from the zone con-
troller to the sensor is field supplied.

Sensor terminals 1 and 2 are used for space temperature
sensing. The space temperature sensor range is 32 to 120 F,
with anomina resistance of 10,000 ohmsat 77 F.

33ZCT56SPT SENSOR — The 33ZCT56SPT space temper-
ature sensor is field-ingalled. The 33ZCT56SPT is a wadl
mounted sensor capable of measuring the ambient temperature
at its location, and is equipped with an override button. The
override button (when pressed) provides a short across the in-
ternal thermistor. The sensor is adso equipped with an RJ11

CLEARANCE HOLES FOR
(2) #8 MOUNTING
SCREWS ON CENTERLINE

1.00 —

.50 —

<—

NOTE: Dimensions are in inches.

Fig. 1 — Space Temperature Sensor and Wall
Mounted Humidity Sensor Dimensions

Service jack with a 6 pin termination block for CCN connec-
tion. The sensor is equipped with a 100K ohm (nomind) linear
dide potentiometer.

Space Temperature Sensor Wiring — In order to provide
temperature sensing and the override functions, the
33ZCT56SPT sensor must be connected to the zone controller
using 3-conductor, 18to 20 AWG cables. (The CCN communi-
cation cable may be used.) Pressing the timed override button
the 33ZCT56SPT sensor produces the required short-circuit
signa. See Fig. 2 for internd schematic. The sensor has a
screw terminal connector to facilitate wiring. All wiring from
the zone controller to the sensor is field supplied. The sensor’s
thermistor has arange of 32 to 158 F with anominal resstance
of 10,000 ohmsat 77 F.

T56 ONLY

D

S1

10K
SENSOR

Ja
O

RJ-11
SERVICE JACK

OOOIOOO|  rusisron s

6 5 4 3 5> 1 OVERRIDE

* & a3 = o——

O ~ & W o

g = S o ~ 2 SWi1

%58 2 6 =

$3838 588 G

—_—

INTERNAL SCHEMATIC

Fig. 2 — Temperature Sensor Internal Wiring
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REMOTE TIMED OVERRIDE — Pressing the timed over-
ride button on the 33ZCT55SPT or 33ZCT56SPT sensors ini-
tiatesatimed override. If the overrideis activated in azone that
is using a network time schedule, then the override will be re-
ported to the globa schedule. When using a global schedule,
all the zones assigned to that schedule will go occupied when
any of the space temperature override buttons are pressed by
the user. For zonesthat require individua override, those zones
arerequired to use aloca schedule.

If the mode is currently unoccupied and the override func-
tion is activated, the mode will change to occupied for the peri-
od of time configured. The control will interpret a 1 to 10 sec-
ond button press as a user initiated timed override command.

If the override button is held for less than 1 second or more
than 10 seconds, the control will not enter override. If the over-
ride button is held for more than 60 seconds, a Space Tempera
ture darm will be generated.

SUPPLY AIR TEMPERATURE SENSOR (SAT) — The
SAT sensor congsts of a thermistor encased within a sainless
steel probe. The probe is 6-in. nominal length. See Fig. 3. The
sensor has 114-in. of unshielded, plenum-rated cable (2 con-
ductors, 22 AWG). Therange of the sensor is—40to 185 F with
anomina resistance of 10,000 chmsat 77 F. The sensor mea-
sures temperature with an accuracy of + 0.36 F (0.2 C) from
0° to 70 C. The sensor is supplied with a gasket and two self-
drilling mounting screws.

PRIMARY AIR TEMPERATURE SENSOR (PAT) — The
PAT sensor consists of a thermistor encased within a stainless
stedl housing with 5-in. of exposed length. See Fig. 4. The sen-
sor has 2 teflon insulated, stranded conductors (24 AWG). The
range of the sensor is—40 to 185 F with anominal resistance of
10,000 ohms at 77 F. The sensor measures temperature with an
accuracy of + 0.36 F (0.2 C) from0°to 70 C.

Table 1 — Thermistor Resistance vs Temperature Values for Space Temperature Sensor, Return-Air
Temperature Sensor, and Supply-Air Temperature Sensor

TEMP TEMP RESISTANCE
©) (F) (Ohms)
-40 —-40 335,651
-35 =31 242,195
-30 —22 176,683
-25 -13 130,243
-20 -4 96,974
-15 5 72,895
-10 14 55,298

-5 23 42,315
0 32 32,651
5 41 25,395

10 50 19,903

15 59 15,714

20 68 12,494

25 77 10,000

30 86 8,056

35 95 6,530

40 104 5,325

45 113 4,367

50 122 3,601

55 131 2,985

60 140 2,487

65 149 2,082

70 158 1,752

08 .
3
FOAM GASKET
‘ 3.90 |
] 40" O.D.
o o0 -
‘©, % 1 250+.01Dia
3.00 55+5 |
175 DIA =
x .600

114" +/-6

3.00

PLENUM RATED CABLE

7Q,7,7

20.50

CLEARANCE HOLE

<7‘1.504"

ENGAGEMENT HOLE FOR
MOUNTING SCREW (2)

Fig. 3 — Supply Air Temperature Sensor Dimensions
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Fig. 4 — Primary Air Temperature Sensor Dimensions

175 DIA
X 600
2.75-3.50 MOUNTING
INPUTS/OUTPUTS

Single Duct Air Terminal Zone Controller
(33ZCVAVTRM) — The input and output channel assign-
ments are shown in Table 2.

The zone controller provides seven analog inputs.
ANALOG INPUTS — Theanalog inputs consit of four ther-
mistor type inputs and two 0 to 10 VDC inputs. The thermistor

inputs conform to the nomina 10K thermistor vaues in
Table 1.

TRIAC OUTPUTS — The zone controller has four 24-VAC
triac outputs on the baseboard. These outputs are capable of
switching 24 VAC at 1 Amp with a power factor of 0.8. Two
triacs control the primary output damper. One drives the damp-
er clockwise and the other counterclockwise. The two other tri-
acs are dedicated to the control of either proportional or two
position hest.

The specific output requirements for the air terminal appli-
cationsaregivenin Table 3.

— Table 2 — Zone Controller Inputs (33ZCVAVTRM)

CHANNEL

J4
NAME TERMINATION DESCRIPTION DEVICE
SPT 14,12 (ground) Space Temperature Sensor (33ZCT55SPT), field installed and wired 10K Thermistor
SAT 10,12 (ground) Supply Air Temperature Sensor, required for heat, field installed and wired* 10K Thermistor
Set Point Offset Adjust, requires the use of field-installed 33ZCT56SPT :
SP_OFFST | 12 (ground), 8 space temperaiure sensor 100K Potentiometer
PATEMP 4, 6 (ground) Primary Air Temperature Factory option field installed and wiredt 10K Thermistor
RH/IAQ** 16 (24v), 15 (+), 13 (-) RH/IAQ Sensor Factory option, field installed and wired 0-10 VDC
DMPPOS 9 (10v), 7 (W+), 5 (-) Primary Damper Position Factory Supplied and wired with zone controller 0-10 VDC
TEST 3,1 (GND) Used to test the output of the airflow transducer. (A%i_rfslo\\;vDSCe)nsor

2 (24 vac), J1 Pin 1
REMOTE (24 vact)

Remote Occupancy Contact

Dry contact switch
with 24 vac supplied
by power connection

LEGEND
W — Wiper of Potentiometer

*Required whenever ducted heat is to be controlled. If monitoring of supply air is required the zone controller must be configured for heat even if

the box does not contain heat. It is also required for stand-alone operation.

tPrimary air sensor is required whenever unit is configured as a master zone controller and a non-CCN air source is used.

**24v connection (J4-16) is required for RH sensor only.

Table 3 — 33ZCVAVTRM Zone Controller Outputs

CHANNEL (10-13) J5 TERMINATIONS

DESCRIPTION

DMPR_CCW 1,2 Primary Damper CCW (factory wired)
DMPR_CW 2,3* Primary Damper CW (factory wired)t
HEAT ST1 4, 5 (24 VAC externally supplied) Heat Open, First Stage (field wired)

HEAT_ST2

6, 5 (24 VAC externally supplied)

Heat Close, Second Stage (field wired)

*These terminals provide 24 VAC-output power to the load.

1The zone controller comes wired and configured for clockwise closure of the primary air damper. Do not change wiring to change rotation. The
installer should configure the rotation decision with Carrier software to ensure transducer calibration integrity.
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VAV Fan Terminal Zone Controller
(33ZCFANTRM) — Theinput and output channel as-
sgnments are shown in Table 4.

The zone controller provides eight analog inputs.

ANALOG INPUTS — The analog inputs consist of four ther-
mistor type inputs and four 0 to 10 VDC inputs. The thermistor
inputs conform to the nomina 10K thermistor vaues in
Table 1.

TRIAC OUTPUTS — The zone controller has four 24-VAC
triac outputs on the baseboard and two on the output board.
These outputs are capable of switching 24 VAC a 1 Amp with
a power factor of 0.8. Two triacs control the primary damper.

Onetriac is used to rotate the damper clockwise and the other
is used to rotate the damper counterclockwise. The two other
triacs are dedicated to the control of either proportional or two
position heat and are used to control the secondary damper
actuator.

The specific output requirements for the air terminal appli-
cationsaregivenin Table 5.

RELAY OUTPUTS — These relays are designed to switch
24 VAC as a maximum voltage at up to 1 amp with a power
factor of 0.8. The relays provide fan off/on control and control
athird stage of electric heat if used.

— Table 4 — Zone Controller Inputs (33ZCFANTRM)

CHANNEL J4

NAME TERMINATION DESCRIPTION DEVICE
SPT 14,12 (ground) Space Temperature Sensor (33ZCT55SPT), field installed and wired 10K Thermistor
SAT 10,12 (ground) Supply Air Temperature Sensor, required for heat, 10K Thermistor

field installed and wired*

SP OFFST 12 (ground), 8 Set Point Offset Adjust, requires the use of field-installed 100K Potentiometer

- 33ZCT56SPT space temperature sensor
PATEMP 4, 6 (ground) Primary Air Temperature Factory option field installed and wiredt 10K Thermistor
RH/IAQ** 16 (24v), 15 (+), 13 () RH/IAQ Sensor Factory option, field installed and wired 0-10 VDC
DMPPOS 9 (10v), 7 (W+), 5 (-) Primary Damper Position Factory Supplied and wired with zone controller 0-10 VDC

3,1 (GND i
TEST ( ) Used to test the output of the airflow transducer. (Aﬁgo\\;vDSCe;nsor
SECFLO 9 (10v), 11 (+), 13 (-) Secondary Airflow Sensortt 1-5VDC
. Dry contact switch
REMOTE (zgg,zéa\éa-rc))' TNt Remote Occupancy Contact with 24 vac supplied
by power connection
LEGEND

W — Wiper of Potentiometer

*Required whenever ducted heat is to be controlled. If monitoring of supply air is required the zone controller must be configured for heat even if

the box does not contain heat. It is also required for stand-alone operation.

tPrimary air sensor is required whenever unit is configured as a master zone controller and non-CCN air source is used..

**24v connection (J4-16) is required for RH sensor only.

11Option required on Constant Volume Dual Units for zone pressure control. 33ZCSECTRM is required.

Table 5 — 33ZCFANTRM Zone Controller Outputs

CHANNEL (NUMBER) J5 TERMINATION’S DESCRIPTION
DMPR_CCW 1% 2 Primary Damper CCW (factory wired)
DMPR_CW 2,3" Primary Damper CW (factory wired)t
HEAT_ST1 4, 5 (24 VAC externally supplied) Heat Open or Heat First Stage (field wired)
HEAT_ST2 6, 5 (24 VAC externally supplied) Heat Close or Heat Second Stage (field wired)
FAN J6-1(24 VAC externally supplied), J6-2 (Common, N/O) FAN Fan Start/Stop
HEAT_ST3 J7-1 (24 VAC externally supplied), J7-3 (Common, N/O) Heat Third Stage
2_DMP_CCW J8-1, J8-2 Secondary Damper CCW
2_DMP_CW J8-2, J8-3 Secondary Damper CW

*These terminals provide 24 VAC-output power to the load.

1The zone controller comes wired and configured for clockwise closure of the primary air damper. Do not change wiring to change rotation. The
installer should configure the rotation decision with Carrier software to ensure transducer calibration integrity.
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NETWORK SYSTEM DESIGN INFORMATION

Design Considerations — A VAV system consists of
anumber of air terminals, an air source, and one or more CCN
bus segments. The CCN bus is used by the terminals and air
sources to exchange information. The information shared be-
tween the air source and the air terminals is called linkage in-
formation. The CCN bus segments should follow al specifica
tions for a CCN bus, except as noted within this application
document.

Air terminas that make up a VAV system must be connect-
ed to the same CCN bus. If the entire CCN system consists
only of these terminals and their air sources, then this bus may
be the primary bus.

Typicdly there will be other devices on the CCN system. In
this case, the terminas will be placed on a secondary bus. This
secondary buswill be isolated from the primary bus by a CCN
bridge device. Isolation of the secondary bus alows the VAV
system to have complete access to the CCN bus without regard
to bus traffic caused by other CCN devices that are outside of
the VAV system. Thisisimportant since proper operation of the
VAV system requirestimely communications between the link-
age magter and its linked terminals and the air source. Air
sources (when Linkage compatible) may be connected to either
the primary or secondary bus. Multiple VAV systems may oc-
cupy the same bus. The bus will operate at 9600, 19200, or
38400 baud.

Network Design
COMMUNICATION LIMITATIONS

At 9600 Baud — The number of controllers are limited to 128
zones maximum, with a limit of 8 systems (Linkage Masters
configured for at least 2 zones). Bus length is required not to
exceed 4000 feet with any more than 60 devices on any
1000-foot section. Repesters are required every 1000 feet with
amaximum of 3 repeaters per bus.

At 19,200 and 38,400 Baud — The number of controllers are
limited to 128 maximum, with no limit on the number of Link-
age Magters. Bus length is required not to exceed 4000 feet
with any more than 60 devices on any 1000-foot section.
Repeaters are required every 1000 feet with a maximum of
3 repeaters per bus.

COMMUNICATION ADDRESSING — The air termina
that has the linkage master function enabled will be the highest
addressed terminal within its linked group of terminals. All ter-
minals within the linked group will be addressed with consecu-
tive descending addresses dtarting from the linkage magter.
Each linkage master will utilize broadcast to transmit datato all
the zones in its system, therefore a single zone controller per
bus, which is not the linkage or schedule master, must be desig-
nated as the broadcast acknowledger. One broadcast acknow!-
edger isrequired per bus.

Each controller will default to an address of O, 140 when its
application software is initially loaded. Since multiple control-
lerswill be on the same bus, a unique address must be assigned
to each controller before the system can operate properly. The
assignment of controller addresses will be performed through
Network Service Tool software.

OCCUPANCY SCHEDULING — Each zone contraller is
equipped with a software clock and is capable of performing its
own occupancy scheduling once set up properly. If the contral
is configured to use a global occupancy schedule, a globa
schedule in an air terminal or networked device is used to de-
termine occupancy status.
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In order to provide occupancy status, the software clock
needs to be initiadlized by a CCN device that contains a hard-
ware clock. The software time clock will require periodic
updates from a time broadcaster in a networked device (with
hardware clock). Devices such as Comfort Controllers, PICs,
and 33CS monitor thermostats all have hardware clocks.
A device with a hardware clock must be set up as a time
broadcaster. If the software clock has not been initidized, the
zone controller will default to the occupied mode.

The zone controller supports the broadcast function. The
zone controller will broadcast its schedule occupancy status
upon transition and every 15 minutes when configured with a
global schedule (schedule number 65 or greater) and as a mas-
ter zone controller. Globa schedule enables the master zone
controller to provide occupancy scheduling to dl the zone con-
trollers within a given system.

The software time clock must be initialized after any power
falure, either by receiving a Time Broadcast (the controller
will request time from the network), or by a manually updating
the time, through the controller time function.

Network Addressing — Use the following method
when all the zone controllers areinstalled and powered, and the
SPT sensors are wired and functioning properly. This method
can be used if no addresses have been set previoudy. The ad-
dress of an individual zone controller may be set by using the
address search function on the Service Tool softwarewhenitis
directly connected to the service port of the zone controller and
the CCN bus is disconnected. This is the standard method of
setting the address.

Addresses may dso be set using the Service Tool Address
Search Function if the zone controller isisolated from the CCN
bus.

Each zone controller will default to an address of 0, 140
when its gpplication softwareisinitialy loaded. Since multiple
controllers will be on the same bus, a unique address must be
assigned to each controller before the system can operate prop-
erly. The assignment of controller addresses will be performed
through software by using the Address Search function of the
Network Service Tool, asfollows:

1. The software recognizes that the Zone Controller's ad-
dress, stored in the zone controller memory, has not been
written yet (thiswill be true when the unit isfirst powered
up on the jaob, or after ajumper-initiated reset).

2. Pressthe override button on the SPT (terminals J4-14 and
JA-12 are shorted) for 1 to 10 seconds.

3. The zone controller address changes from 0, 140 to 239,
239 for aperiod of 15 minutes.

4. Use Network Service Tool to change the address from
239, 239to avalid system address within 15 minutes.

NOTE: If the address is not changed from 239, 239 to
avalid system address within 15 minutes, the control-
ler will revert to address 0, 140 and use of the override
button will cause the address function to repeat. The
operator MUST actively set the address even if the
final desired addressis O, 140.

Zone Controller User Interfaces — The Zone Con-
troller is designed to allow a service person or building owner
to configure and operate the unit through the CCN user inter-
face. A user interface is not required for day-to-day operation.
All maintenance, configuration, set up, and diagnostic informa:
tion is available through the Level |1 communications port on
the zone controller. The data port alows data access by an
attached Network Service Tool, ComfortVIEW™, or Comfort-
WORK S® software.



LINKAGE

Linkage is defined as the process that links the terminals
and air source to form a coordinated HVAC system. Linkage
allows the air source to respond to changing conditions in the
zones. Linkage also dlowsthe terminal s to respond properly to
changesin the air source operating mode. Linkage operation is
different between a CCN device that supports linkage (i.e.,
48/50 series, E series, F series, M series or PIC contralled air
handler unit, PIC, AirManager™, Comfort Controller), versus
that which does not support Linkage.

CCN Air Sources or Air Sources Which Sup-

port Linkage — All terminals that are serviced by an air

source are linked together to form asingle virtual load to the air

source. As such, the linked system provides the following in-

formation to the air source equipped with a CCN control that

supports linkage:

* weighted average temperature of al zones serviced by
the air source

» weighted average occupied temperature of all occupied
and biased occupied zones serviced by the air source

» weighted average of all the occupied and unoccupied
heating and cooling space temperature set points for all
the zones serviced by the air source

e composite Occupancy information

To account for variationsin the size of the space serviced by
each zone, the space temperature and set point information pro-
vided to the air source is weighted. The weighting is propor-
tional to the size of the zone and is determined by the config-
ured maximum cooling capacity (CFM) for each zone. Only
those zones with a valid temperature are be included in the
polling process.

In each linked system, one zone controller should be identi-
fied as the linkage master. The linkage master periodicaly
polls the other zones in the group to acquire their temperature,
set points, occupancy information, and damper position. The
linkage master processes this information into a composite
view of the system and sends thisinformation to the air source.

These modes determine the operating and control modes of
the zone controller. The operating mode will be used to provide
status information about the zone controller’s operation. The
control modes will be used to affect the operation of the

corresponding control functions (airflow, heating, and fan con-
tral). The current operating and control modes will be based on
the following inputs: the air source mode, the temperature con-
trol requirement of the zone, and the termind type.

The air termina operating mode will indicate the current
HVAC mode of operation. The modes and their meanings are
defined in Table 6.

AIR TERMINAL MODES — The heating mode will deter-
mine whether the heat function should be enabled or disabled.
The fan control will control the fan asrequired for heat.

The air source modeis used by the zones to determine their
terminal operating mode and which minimum and maximum
airflow requirements to utilize. For stand-alone units without
linkage, the supply air temperature sensor performs this func-
tion. The optimal start biastime will be used by the occupancy
control in each terminal to adjust the terminal’s occupied start
time.

If the Linkage Master zone controller is enabled, then that
zone controller will poll the indicated number of zones, includ-
ing itsdlf. With the information obtained, the linkage master
will calculate the system control information and send them to
theair source at the indicated address. The linkage master com-
putes the composite occupancy, set point, and zone temperature
data.

The linkage master calculates a static pressure reset value
based on the damper positions of the linked zones. The static
pressure reset value will be based upon the position of the most
open damper in the system and islimited to amaximum allow-
able reset value. This value will then be sent to the air source
by variable name.

Non-CCN Air Sources or Air Sources That Do
Not Support Linkage — In sysems with Non-CCN
central air sources or central air sources which do not support
Linkage, the zone coordination function of Linkage can till be
provided by the Linkage function contained within a master
zone contraller. In these cases, the zone configured asthe Link-
age Master will determine the operational mode of the air
source through its own airflow sensor and a primary air tem-
perature measurement. A field-supplied primary air tempera-
ture sensor (33ZCSENPAT) isrequired. The modesthat can be
determined are either Cooling, Heating, free cooling, or Off.

Table 6 — Air Terminal Operating Modes

OPERATINA A E AIR TERMINAL ACTION
OFF No active control of temperature or CFM in the zone.
VENT Temperature requirement of the zone is satisfied. Minimum cooling CFM or damper position is maintained.
VENT and FAN Temperature requirement of the zone is satisfied and CFM is below fan ON limit (parallel fan only).
COOL Zone Controller is attempting to cool the zone by using supply air.
DEHUMIDIFY Zone Controller is attempting to dehumidify the zone by overriding temperature control CFM requirements.
1AQ Zone Controller is attempting to increase zone ventilation by overriding temperature control CFM requirements.
HEAT Zone Controller is attempting to heat the zone by using supply air or local heating.
WARMUP Zone Controller is attempting to heat the space during the morning warm up period.
REHEAT Zone Controller is attempting the heat the zone by locally re-heating the supply air (single duct only).
PRESSURE Zone Controller is participating in the pressurization mode of the system.
EVACUATION Zone Controller is participating in the evacuation mode of the system.
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The Linkage Master will determineif the air source is oper-
ationd (the fan ison/off) by determining if terminal airflow can
be achieved. If the termina’s damper is open and the controller
does not measure a corresponding minimum airflow, then the
linkage master zone controller concludes that the air source is
off. If airflow is achieved, then the linkage master concludes
that the air sourcein on.

Oncetheair sourceisdetermined to be operational, the link-
age master will attempt to determine the air source mode (heat-
ing or cooling) by measuring the supply air temperature from
the air source. A primary air duct temperature sensor must be
connected to the primary air temperature input of the linkage
master zone controller. The sensor should be placed in the sup-
ply air duct at a point where airflow is not dependent on any
specific termind. If asensor is not installed, or the sensor fails,
then the linkage master will default the mode to cooling.

If the PAT sensor is ingtalled and operational, the linkage
master determines the air source mode (Hesting or Cooling
On/Off) based on the temperature reading.

OFF MODE — Off mode is determined when the minimum
cooling CFM for the linkage master zone is configured with a
vaue other than zero. The linkage master calculates the CFM
for that master zone and compares it that value to the config-
ured minimum cooling CFM for that zone. If the actual CFM is
less than the minimum cooling CFM and the damper position
is opened greater than the configured maximum damper posi-
tion (as defined by the configured Reset Maximum Damper
Position in the Linkage Configuration [MAXDP]) for
1 minute, then the linkage master zone controller will declare
the primary air source's fan OFF. The linkage master will then
issue the OFF Mode to al zone controllers associated (linked)
with that master.

If the airflow increases above the minimum cooling CFM,

then the linkage master zone controller will determine the pri-
mary air source'sfanis on. Oncethe Master zone controller de-
termines the fan is on, it then proceeds to determine if the
equipment is operating in Heating, Cooling, or Free Cooling
mode.
HEAT MODE — When the fan is determined to be on, the
linkage master zone controller reads the primary air tempera-
ture value. If the temperature is greater than the average occu-
pied zone temperature, as calculated by the linkage master
zone controller, plus 5 degrees F, the mode is determined to be
heating.

In heating mode, the zone controller will modulate the pri-
mary air damper to maintain the minimum heating CFM, un-
less the system is configured for VAV Centrd Heating. If a
zone controller is configured for VAV hesting, the zone con-
troller will modulate the primary air damper between the mini-
mum and maximum Heating CFM positions.

COOL MODE — When the fan is determined to be on, the
linkage master zone controller reads the primary air tempera-
ture value. If the temperature is less than the average occupied
zone temperature, as calculated by the linkage master zone
controller, minus 2 degrees F, the mode is determined to be
cooling.

FREE COOLING MODE — The following conditions must
be present for free cooling mode:

» thefanisdetermined to be on by the linkage master zone
controller

» the average zone temperature value is greater than the
average unoccupied zone cooling temperature set point,
as determined by the master zone controller

» thecurrent timeis between 3:00 AM and 7:00 AM

» theequipment is providing cooling to the system
If the above conditions are true, then the mode is deter-

mined to be Free Cooling. This mode is then communicated to

all the zone controllers associated (linked) with that master

zone controller.
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NOTE: Any time a zone controller is not receiving an update
from alinkage master zone controller, that zone controller will
determine the air source mode based upon its supply air sensor
(only if the zone contraller is configured for ducted hesat). In
this case, no determination for hest, cool and on/off modes is
made until after the hesating operation ceases. In other cases
where a supply air temperature sensor is not used, the mode
will default to cooling.

Communications Alarms with Linkage — If the
linkage master detects that a previoudy polled air terminal is
no longer responding, then it will generate a CCN alarm mes-
sage indicating the loss of communications with that terminal.

If aterminal that was previoudy polled by alinkage master
stops being polled, it will generate a CCN darm message indi-
cating a loss of communications from the linkage master. It
will then operate in stand-alone mode (Linkage in effect =
NO). A return to norma will not be issued until successful
communication updates have been received.

If the linkage master fails to communicate with the config-
ured CCN air source, then an air source communication alarm
message will be generated. The linkage master will operate as
defined for a Non-CCN air source to determine the air source-
operating mode.

OCCUPANCY (LOCAL/GLOBAL)

Overview — Each zone controller has a software time-
clock. The software time clock must be initidized after any
power failure, either by receiving a Time Broadcast (the con-
troller will request time from the network), or by a manudly
updating the time, through the controller time function.

When designing a system with an air source (that hasaPIC
that supports linkage), the linkage master zone controller will
determine the system scheduling if local occupancy schedules
are used at each zone controller.

NOTE: The PIC should be configured with a similar time
schedule as the linkage master, so in the event of a failure the
PIC will automatically revert back to its configured schedule.

The system occupancy function will provide to the air
source a composite view of the current occupancy status of all
the zones. If any zone is occupied, the system will indicate to
the air source that it should be in occupied mode. If no zones
are occupied then the system will indicate to the air source that
it should be in unoccupied mode. In addition the system will
provide acomposite view of the next occupied time, next unoc-
cupied time, and last unoccupied time for the zones.

NOTE: If a single occupancy schedule is used, it should be
configured in the linkage master, although it is not required.

Local Occupancy — Each zone controller will have its
own time schedule through which its occupancy state is
controlled.

When the contral is configured to use its local occupancy
schedule, and the zone controller’s software time clock has
been initialized, then the local schedule shall determine occu-
pancy status.

The software timeclock will require periodic updates from a
time broadcaster in a networked device (with hardware clock).
If the software clock has not been initialized, the zone control -
ler will default to the occupied state.

Global Occupancy — A zone controller’s occupancy
date can be controlled through the network. This will be
referred to as global occupancy. Any zone can be configured
to broadcast a global occupancy schedule to any zone control-
ler on any bus with the same schedule number. Each CCN sys-
tem can support up to a maximum of 35 globa occupancy
schedules.



The schedule master broadcasts its occupancy status upon
trangition and every 15 minutes, whenever it is configured as a
global schedule (schedule number 65 to 99).

All the controllers on any CCN bus that are using the same
global schedule need to be configured for the same schedule
number.

Remote Occupancy Contact — The remote occu-
pancy contact can be used to provide a room occupancy sensor
input to the zone controller. If the remote occupancy contact in-
put is in the off position the zone controller will trandtion to
unoccupied. If the remote contact input isin the on position the
zone controller will follow itslocal occupancy schedule.

Occupancy Override — The occupancy function will
support a timed override function. The timed override will be
activated through the space temperature sensor override button.
If the override is activated in a zone that is receiving a global
time schedule, then the override will be reported to the device
issuing the globa schedule. The device will then update the oc-
cupancy gtatus of the zones receiving the schedule.

NOTE: All zones sharing a global occupancy schedule will be
overridden to the occupied mode if any one of the space tem-
perature sensors report an override. For zones that require indi-
vidual overrides, those zones will haveto use alocal schedule.

Manual Occupancy Override Function — By us-
ing a CCN user interface, the user is able to command a timed
override by entering the number of hours of override hours (0
to 4 hours). A manual entry greater than O will bring the zone
controller schedule into the occupancy mode. This function is
defined as manual override.

If the occupancy schedule is occupied when the manual
override is downloaded, the current occupancy period will be
extended by the number of hours downloaded. If the current
occupancy period is unoccupied when the occupancy override
isinitiated, the mode will change to occupied for the duration
of the number of hours downloaded.

If the occupancy override is due to end after the start of the
next occupancy period, the mode will transition from occupan-
cy override to occupied without becoming unoccupied, and the
occupancy override timer will be reset.

An active manua occupancy override or a pending occu-
pancy override may be canceled by downloading a zero to this
configuration. Once a number other than zero has been down-
loaded to this configuration, any subsequent downloads of any
va ue other than zero will beignored by the zone contraller.

Once the override period has expired, the vdueisreset to 0
and the manual override function is complete. If the overrideis
activated in a zone utilizing local occupancy scheduling, then
only that zone is affected. The override will occur for the time
configured for that device.

Occupancy Table Format — The occupancy table is
common to both a loca and globa occupancy function. For
flexibility of scheduling the occupancy programming is split
into eight separate periods. The configuration consists of eight
fields corresponding to the seven days of the week and a holi-
day field in the following order: Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday Sunday, Holiday. The occupancy
time is configured in hour and minutesin military time.

The format of the schedule and the calculations performed
on the schedule datais shownin Fig. 5.

Optimal Start Operation — For loca occupancy, the
occupancy function will factor in the occupancy bias time sup-
plied by the linkage function. This bias time will cause the oc-
cupancy period to start earlier by the amount indicated by the
bias time. The occupancy function will provide information so
that the rest of the zone controller functions can differentiate
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between biased occupied periods and configured occupied
periods.

The Start Bias Time (in minutes) is caculated by the air
source as needed to bring the temperature up or down to meset
the set point under the optimal start routine. This value will be
sent to al associated zones for optimal start of zone controllers.

SYSTEM OVERRIDE MODES

The system will react to four override modes reported by
the air source compatible with linkage: pressurization, evacua
tion, nighttime free cooling (NTFC), and morning warm up.

Pressurization — In Pessurization mode, the system will
bring in asmuch outside air aspossiblein order to pressurizethe
area. Thismode is used for smoke control and prevents smoke
from entering into an areathat is adjacent to an area of smoke.

Each zone controller will modulate its damper to provide
maximum cooling airflow into the space. If the termina con-
tains a seriesfan, the fan will be turned on. If the terminal con-
tainsaparald fanit will be turned off. If the terminal contains
auxiliary heat, the heating will be controlled so asto maintain
the current heating set point. Secondary dampers in a zone
pressurization application will closed.

Evacuation — In Evacuation mode, the system will at-
tempt to remove smoke from an area by creating a negative
pressure. Either areturn air fan in the air source, or some other
fan mechanism will be used to exhaust the smoke filled return
air from the space. The terminals will respond by closing their
dampers and turning off al fans. Secondary dampersin a zone
pressurization application will open.

Night Time Free Cooling (NTFC) — In NTFC mode,
the system is attempting to use coal night time (3 AM to 7 AM)
outside air to cool down the space. In this mode, the air source
will operate its fan and mixed air dampers to provide outside
air to the system. The air terminaswill act asif they arein the
Occupied Cooling mode except that the temperature control set
point will be the midpoint between the occupied cooling and
heating set points rather than the occupied cooling set paint.

Morning Warm-Up — In Morning Warm-up mode, the
air source provides central heating. Morning warm-up will run
once per day and will gtart at the time indicated by the earliest
occupied zone (biased by the optima start cdculation). If VAV
central heating is enabled, then the zone controller will modu-
late air flow between the minimum and maximum hegting cfm
limitsto achieve its occupied heating set point.

SET POINT GROUPING

Each zone controller will contain a set point schedule. This
schedule will contain temperature, humidity, and air quality set
points. The set point data may be unique to the zone controller
or multiple zone controllers may be grouped together to share
the same temperature set points.

The controller contains a Set Point Group Number configu-
ration parameter and a Set Point Group Master configuration
parameter. When a zone controller is configured as Set Point
Magter, the zone controller will broadcast its set pointsto other
zone controllersthat are configured to accept the Broadcast Set
Point Schedule. If a zone controller is not configured to use
global set points, the zone controller will use its own onboard
st point schedule. The Set Point Master is independent of the
Master Linkage zone controller. There can be 16 Set Point
Group functions per CCN bus. Globa set points will not be
transmitted through CCN bridges.

SPACE TEMPERATURE SHARING

Each zone controller hasthe capability to shareitsloca sen-
sor and temperature offset with other zone controllers. Each
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Fig. 5 — Occupancy Schedule Information Screen

zone controller can be configured as a broadcaster of its sensor
or areceiver of another zone's sensor information. Zone con-
trollers sharing a common sensor must al be installed on the
same CCN bus. Sharing of sensor information cannot be ac-
complished through bridges.

SENSOR GROUPING

A zone controller that is set up as a Linkage master has the
ability to poll its dave controllers and collect the high, low or
average value of any variable within its dave controllers. Once
the high, low or average is determined, the master can then
transfer that value to a configured bus number, element number
and point name. Typically this feature is used to determine a
system’s highest indoor air quality reading for usein a Demand
Controlled Ventilation (DCV) system.

In order to utilize this feature, the CCN Variable Name be-
ing collected from the dave controllers must be supplied. Also
the data transfer rate must be specified and whether the high,
low or average value is being calculated. Finally, a valid point
name and CCN address must be entered.

CALIBRATION

The zone controller provides a Commissioning mode that
calibrates the damper position feedback sensor and the airflow
sensor. This commissioning should be performed once when
the termina is ingtaled. In addition, the zone controller will
perform an ongoing auto-calibration of the airflow sensor to
maintain airflow measurement accuracy. Refer to ingtallation
and start up ingtruction for more details.

CCN ALARMS

The zone contraller will support the detection of alarm con-
ditions and the reporting of those conditions through the CCN
communication network. No local indication of any darmswill
be provided at the zone controller itself. Alarms will be routed
to CCN devices as required by setting the appropriate routing
bits in the aarm routing configuration. No aarms will be
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transmitted if alarm routing is set to 00000000 (default). The
control implements and uses a standard alarm configuration
table, specifying routing, re-darm, etc. Alams use level 6
(control) for limit-exceeded adlarms, and level 2 (service) for dl
other alarms. Alarm activity is stored in an Alarm History
Table, containing the 5 most recent alarm messages. The fol-
lowing CCN alarms and associated return to normal messages
are be supported.

Space Temperature Limit Alarm — During occu-
pied periods, an dlarm vaue is used to define the allowable de-
viation from set points before an alarm condition is detected.
This value is added to the occupied cooling set point and sub-
tracted from the occupied heating set point during occupied pe-
riods. This dlows the set points to be easily changed without
having to change the alarm limits. During normal steady state
operation, whenever the space temperature deviates outside of
this defined range, a timer will begin. If after 5 minutes the
alam condition gill exigs, the alarm will be generated. An
alarm value of 1 degree F (non-adjustabl€) is used to determine
when the space temperature has returned to normal.

During unoccupied and biased start periods, the alarm set
points are defined by two configured values (unoccupied low
and unoccupied high). The aarm detection and return to nor-
mal operates as specified above for occupied conditions, ex-
cept unoccupied alarm values are used.

To prevent false darms during a transition from Unoccu-
pied or Biased Occupied operation to Occupied operation (or if
a set point is changed), an darm delay is calculated each time
the control set point changes. The value of the delay is equal to
15 minutes, plus 15 minutes per degree difference between the
new heating or new cooling set point and the current space
temperature. The aarm delay has a maximum value of 255
minutes.

Linkage Failure (Failure to Communicate With
Linkage Master) — If a termind has established com-
munications from alinkage master, then the linkage master will
exchange information with each of the configured zones each



minute. If a zone fails to receive updates from the linkage mas-
ter for 5 sequential times (greater than 5 minutes without suc-
cessful communications), then a Linkage Failure communica-
tion alarm is generated. The darm is generated from the zone
that indicated loss of communication with Linkage Master. To
determine when communications have returned to norma, the
controller will continue to monitor the communication status.
After 5 sequential successful communications, then areturn to
norma message is generated, although normal operation will
resume after the first successful communication.

Linkage Failure (Failure to Communicate with
Air Source) — If azone controller has been configured as
the linkage master, and an air source address has been config-
ured to a value other than the default, then the linkage master
zone controller will exchange information with the configured
air source once each minute. The air source must be Linkage
compatible.

If theair sourcefailsto respond, then the linkage master will
attempt to retry communication. If unsuccessful, the linkage
master will log the attempt as a failure. If 5 sequentia failures
occur (more than 5 minutes without successful communica-
tion), then a Linkage Failure communication alarm is generat-
ed for the air source. The alarm indicates a Linkage Air Source
Failure at address X, X (where X, X isthefailed air source ad-
dress). To determine when communications have returned to
normal, the controller will continue to monitor the communica-
tion status. After 5 sequential successful communications oc-
cur, areturn to normal message is generated.

Supply Air Temperature Sensor Failure — For any
zone where ducted heat is configured, if the supply air tempera-
ture sensor fails then a Supply Air Temperature Sensor Failure
alarm for that zone is generated. The zone controller will wait
2 minutes before generating the alarm. A return to normal (or
reset of the time delay) occurs immediately upon the detection
of a norma temperature or if the ducted heat is configured
toNo.

Primary Air Temperature Sensor Failure — For
any linkage master where the air source address is NOT con-
figured (default value), if the primary air temperature sensor
fals then a Primary Air Temperature Sensor Failure alarm is
generated. The darm is generated after a2 minute delay. A re-
turn to normal (or reset of the time delay) occurs immediately
upon the detection of a norma temperature or if an air source
addressis configured.

Pressure Sensor Low Airflow Pressure
Alarm — Any time the value of the input channel voltage
falls below a minimum acceptable value (0.89 V), then aLow
Airflow Pressure darm will be generated for that zone. For all
control types except Dua Duct or Room Pressure Control, the
aarm indicates an Airflow Sensor Low Pressure darm.

For Dual Duct and Zone Pressure Control gpplications, both
primary airflow and secondary airflow sensors are monitored
for this condition. The appropriate alarm message is generated,
based upon the sensor failure detected.

To determine when norma conditions have returned, the
zone controller will continue to monitor the input. When the
voltage risesto within tolerance (above 0.91 V), areturn to nor-
mal message is generated.

NOTE: A vaue of 0.89 valtsis the minimum acceptable O in.
wg value.

Pressure Sensor High Velocity Pressure
Alarm — Any time the calculated value of the measured ve-
locity pressure exceeds the configured maximum value for
more than 5 minutes, then a High Ve ocity Pressure darm is
generated for that zone. The range is 0.250 in. wg to 2.000 in.
wg. The default is 1.200 in. wg. For Dua Duct and Room
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Pressure Control applications, both primary airflow and sec-
ondary airflow sensors are monitored for this condition. The
appropriate dlarm message is generated, based upon the appro-
priate sensor measurement.

The zone controller will continue to monitor the input, and
when the pressure falls below the darm limit minus 0.1 in. wg,
areturn to normal message is generated.

Relative Humiditgl Sensor Alarm — If the control-
ler isconfigured for Relative Humidity control and the value of
the sensor exceeds the Relative Humidity High alarm limit or
fals below the Relative Humidity Low aarm limit during oc-
cupied periods, then an darm is generated. The condition must
exceed the alarm limit for 5 minutes before the zone controller
will issuethe aarm.

The darm will be generated only if Humidity Control isEn-
abled. A delay is applied whenever the control transitionsto an
occupied mode or if the control set point is changed in order to
prevent false larms. The delay is similar to the Space Temper-
ature Alarm Limit Delay. The low Reative Humidity darm
has a configurable range from 0% to 100% and a default of
20%. The high Relative Humidity alarm has a configuration
range from 0% to 100% and a default of 70%. A fixed hystere-
ds of 2% is used to determine when the conditions have re-
turned to normal. Alarms can be generated during occupied
and unoccupied times.

IAQ Sensor Alarm — If the zone controller is config-
ured for IAQ control and the value of the sensor exceeds the
IAQ High Alarm Limit or fals below the IAQ Low Alarm
Limit during occupied periods, then an darm is generated. The
alarm condition has adelay of 5 minutes before the alarm to be
generated.

The darm is generated only if the IAQ control is Enabled.
A 2-hour delay is applied whenever the zone controller transi-
tionsto an occupied mode, in order to prevent falseaarms. The
low IAQ aarm limit has a configuration range of 0 to 5000
(ppm) with adefault of 0. The high IAQ alarm limit has a con-
figuration range of 0 to 5000 (ppm) with a default of 2000. For
flexibility, the limitsfor the IAQ alarm do not include units, but
the IAQ sensor alarm descriptions (24-character text) include
the default units (' PPM") as part of the description.

To determine when norma conditions have returned, the
zone controller will apply a 2% hysteresis to the darm limits,
and generate a return to norma message when the sensor re-
turns within range (2% of the dlarm limit value).

Failure to Zero Calibrate Pressure Trans-
ducer — During the zero cdibration procedure, if the air-
flow pressure input voltage fails to decrease to within the al-
lowable zero pressure range, the zone controller will generate a
Failureto Zero Calibrate Pressure Transducer alarm.

Damper Position and Actuator Installation —
During the damper calibration procedure of the Commission-
ing Mode or during the zero calibration, after the damper is
driven closed, the control will generate a Damper Actuator
Failure to Close adlarm if the corresponding damper position is
not within the specified closed postion range. The acceptable
input voltage range is above 8.5 VDC for clockwise open and
below 1.5 VDC for counterclockwise open. The damper posi-
tion sensor hasa 0 to 10 range.

CCN USER INTERFACE

The Points Display Table, Set Point Table, and Linkage
Maintenance Table are shown to inform a user of what infor-
mation is available to be accessed via CCN user interface,
BEST++, DataPort, Datalink and BacLink Gateway. See
Tables 7-9.
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— Table 7 — Points Display Table

Table Name: POINTS

DESCRIPTION STATUS/UNITS POINT RANGE ACCESS
Terminal Mode ASCII (8) MODE * R
Terminal Type ASCII (8) TYPE i R
Controlling Set Point XXX.X dF CNTSP —40.0 to 245.0 R
Space Temperature XXX.X dF SPT —40.0 to 245.0 R/W
Primary Airflow XXXX cfm PRIFLO 0 to 9999** R/W
Primary Damper XXX%OPEN DMPPOS 0to 100 R
Position
Supply Air Temperature XXX.X dF SAT —40.0 to 245.01t R/W
Local Heating Capacity XXX% HCAP 0 to 100 R
Terminal Fan Off / On FAN Oto1 R/W
Relative Humidity XXX. X% RH 0.0 to 100.0 R/W
Air Quality (ppm) XXXX AQ 0 to 5000 R/W
Secondary Airflow XXXX cfm SECFLO 0 to 9999I| R/W
Primary Air XXX dF PATEMP —40 to 245 R/W
Temperature
Heat Dsa/Ena HEAT 0to 1 R/W

*Mode can be set to OFF, HEAT, WARM-UP, VENT, FAN AND VENT, COOL, DEHUMIDIFY, REHEAT, PRESSURIZATION, EVACUATION, ZERO
CALIBRATION, and COMMISSIONING.
1Type can be set to SINGLE DUCT, PARALLEL FAN, SERIAL FAN, and DUAL DUCT.
**Value set to zero if zone configured for Pressure Dependent operation.
T1Value set to zero if not configured for ducted type heat.
11Only valid for zones configured as Dual Duct type or Pressure Control.

NOTE: All points are forcible except Terminal Mode (MODE), Terminal Type (TYPE), Primary Damper Position (DMPPOS), and Local Heating
Capacity (HCAP).

— Table 8 — Set Point Table

Table Name: SETPOINT

DESCRIPTION STATUS/UNITS POINT RANGE DEFAULT
Occupied Heat XX.X dF OHSP 40.0 to 90.0 70.0
Occupied Cool XX.X dF OCSP 45.0 t0 99.9 74.0
Unoccupied Heat XX.X dF UHSP 40.0 t0 90.0 69.0
Unoccupied Cool XX.X dF UCSP 45.0 t0 99.9 75.0
Relative Humidity XXX X % RHSP 0.0 to 100.0 60.0
Unocc Relative Humidity XXX.X % UORHSP 0.0 to 100 100
Air Quality (ppm) XXXX AQSP 0 to 5000 850
Delta Airflow XXXX cfm DCFM —9999 to 9999 0

— Table 9 — Linkage Maintenance Table

Table Name: LINKAGE

DESCRIPTION STATUS/UNITS POINT RANGE ACCESS
Air Source Bus # XXX ASBUSNUM NONE
Air Source Element # XXX ASDEVADR NONE
Master Zone Element # XXX MZDEVADR NONE
Operating Mode ASCII (8 char) * ASOPMODE NONE
Air Source Supply Temp XXX.X dF ASTEMP NONE
Start Bias Time XXX min STRTBIAS NONE
Average Occ Heat Setpt XXX dF AOHS NONE
Average Occ Cool Setpt XX.X dF AOCS NONE
Average Unoc Heat Setpt XX.X dF AUHS NONE
Average Unoc Cool Setpt XXX dF AUCS NONE
Average Zone Temp XX.X dF AZT R
Average Occ Zone Temp XXX dF AOZT R
Composite CCN Value XXX.X CCCNVAL 0 t0 9999.9 NONE
Occupancy Status (1=0cc) X OCCSTAT R
Next Occupied Day XXX NEXTOCCD NONE
Next Occupied Time XX:xx NEXTOCCT NONE
Next Unoccupied Day XXX NEXTUNOD NONE
Next Unoccupied Time XX:xx NEXTUNOT NONE
Previous Unoccupied Day XXX PREVUNOD NONE
Previous Unoccupied Time XX:xx PREVUNOT NONE
Maximum Damper Position XXX % MAXDMPOS 0.0 to 100.0 R/W
Static Press Reset X.X “H20 PRESVAL 0.0 to 5.0 R/W
Pressure Decrease Value X.X “H20 PRESDECR 0.0 to 5.0 R/W
Pressure Increase Value X.X “H20 PRESINCR 0.0t0 5.0 R/W

*COOLING, HEATING, WARM-UP, FREECOOL, PRESSURE, EVAC, OFF.
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APPLICATION

General — The zone controller is a CCN device that con-
forms to standard CCN communications protocol. The zone
controller is capable of controlling Carrier and many non-
Carrier air terminal units in networked or stand-alone applica-
tions. The zone controller includes an integrated modulating
damper actuator. The zone controller provides Pressure Inde-
pendent airflow control.

Each zone contraller can operate in a stand-alone mode
based on the sensorsinstalled.

If the supply air sensor isnot installed, the controller will as-
sumethat the air sourceison and that the air source’s operating
mode is cooling. The zone controller will operate using only its
minimum and maximum cooling CFM configuration limits. If
the zone controller is equipped with ducted type hesat, then
when local heating is not active, the temperature read from the
SAT sensor will be used to determineif the air sourceis heeting
or cooling. The appropriate minimum and maximum CFM
limits (heating or cooling) will be used based on the air source
operating mode.

NOTE: In this mode of operation, the minimum heat and cool
limits must NOT be set to zero.

Finally, aprimary air temperature (PAT) sensor can be con-
nected to any stand-alone zone controller and mounted in the
supply air duct where it is not affected by the airflow of a spe-
cific zone. In this case, the zone controller is configured as a
Linkage Master zone with a system size of 1. In this configura
tion, the zone will determine the air source operating mode
(OFF, COOLING, HEATING, or FREE COOLING). Because
the PAT sensor is not affected by airflow at the zone, minimum
airflow limits may be set to 0 cfm.

Each zone controller supports the following set points:

occupied cooling

occupied heating

unoccupied cooling

unoccupied heating

NOTE: The minimum differential between the heating and
cooling set pointsis 1.0 degree .

To provide an accurate low-end airflow measurement, the
control performs an automatic zero cdlibration (ZeroCal) fea
ture. The controller does this to account for any offset, which
may be inherent in the airflow sensor.

The ZeroCal procedure will be performed every timethe air
source mode trandtions to OFF. Additionaly, for systems
which operate continuoudly, a ZeroCal procedure will be per-
formed every 72 hours. To prevent all the dampers from clos-
ing smultaneoudy, an offset time delay based upon the zone
controller addressis used.

The zone controller can be used in the following
applications:

1. Single duct terminal applications

a. Cooling only

b. Staged electric heat

c. Hot water/steam heat (modulating or two-position)
2. Seriesfantermina applications

a. Cooling only

b. Staged electric heat

c. Hot water/steam heat (modulating or two-position)
3. Pardld fan terminal applications

a. Cooling only

b. Staged eectric heat
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c. Hot water/steam heat (modulating or two-position)
4. Dual Duct applications

a. Constant volume

b. Variablevolume

c. VAV retrofit - cold deck close-off (requires total
airflow probe)

5. Congant ventilation (dual duct termina with ducted out-
door air)

6. Terminal cfm tracking applications (zone pressure
control)

This section of the manua describes operating sequences
for the zone controller in its various configurations and modes.
It presents separate descriptions for single duct, seriesfan pow-
ered, and pardld fan powered air terminals in the following
configurations. without loca heat, with staged electric heat,
and with hot water or steam heat (two-position or proportion-
al). The system in which the zone controllers operate should
also contain a control with linkage coordination or an air
source with either alinkage compatible PIC, AirManager™, or
Comfort Control.

Each description is accompanied by figures depicting the
hardware configuration and the sequence of control events for
the application being described. In the control sequence dia
grams the vertica axis represents airflow and the horizontal
axis represents space temperature. The sequence of events for
cooling operation reads from right to Ieft, and the sequence of
events for heating operation reads from left to right.

The zone controller employs proportional/integral/deriva
tive (PID) control routinesto provide precise, efficient, and sta-
ble control. The PID cdculations take into account both the
space temperature deviation from set point and the rate a
which the temperature is changing.

General Heating Information — Heating may be
one of two types, ducted or non-ducted. In a ducted heet type
system, the heating mechanism is located within the air termi-
nal, upstream of the supply air temperature sensor. The heating
device may be ether a hot water/steam heating coil or up to
three stages of electric heat. Use of a air terminal heating coil
will require that the zone controller be wired to a supply air
temperature sensor. The SAT sensor will measure the supply
air temperature into the zone. The SAT sensor will provide
feedback to the auxiliary PID heating control loop and ensures
that the supply air temperature does not exceed the configured
maximum temperature.

There arefour types of heat azone controller can be config-
ured for use with:

e modulating hot water/steam valve (VAV)
modulating hot water/steam valve (CV)
two-position hot water/steam valve
electric heat (1 to 3 stages)

If aHeating Typeis configured, but Ducted HeatingisNOT
selected, the heating control agorithm will not utilize an SAT
sensor. A two-position heeting valve or single-stage electric
heat are most common, athough the zone controller can oper-
ate up to 3 non-ducted electric heat stages. The zone controller
will maintain the space temperature at the heating set point.
The zone controller will wait for the Heat On Delay to expire
before energizing any heating device.

For non-ducted, modulating hot water baseboard applica-
tions, the zone controller requires a 10K ohm leaving water
sensor which is attached to the baseboard heater and wired to
the SAT sensor input. This deviceisfield-supplied.

NOTE: A 33ZCENSCHG changeover sensor can be used asa
leaving water sensor.
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If the zone controller is configured as a parallel fan type ter-
minal, the zone contraller will utilize thefan asthefirst stage of
heat, regardiess of the heat type configured. The amount of
time the fan will operate asthefirst heat stage is determined by
the value configured for the Heat On Delay (10 to 20 minutes
recommended).

The Heat On Delay is used to prevent mechanica heating
from being operated for a configured period of time. For single
duct typeterminas, adelay of 2 minutes (default value) allows
the zone controller to increase the airflow to the desired rehest
cfm before operating heat. For paralld fan type terminas, the
default vaue is typicaly increased to 15 minutes to dlow the
fan to utilize heat from the ceiling plenum, before any addition-
al mechanical heating is energized.

Disabling Reheat From CCN — The zone controller
provides a means to disable the reheat function from the CCN.
Thisisused to prevent zonesthat use a central heat source from
using local heat. When the central heating sourceis not produc-
ing hot water or steam hest to the terminals (the boiler is dis-
abled for example), a system mode broadcast can prevent these
terminals from entering reheat mode. By preventing reheat, the
zone controller will control to the minimum cooling CFM rath-
er than the higher reheat CFM. Thiswill prevent more coal air
from entering into the space when hesting is actually required.

The HEAT ENABLED variableislocated in the display ta-
ble for each zone controller and can be forced from the CCN.
Normally when the zone controller is in heating, this variable
will indicate ENABLE. To disable heating when the central
heat source is off, this variable must be forced to DISABLE.
This force should occur at least once an hour and sent to dl
zone controllers that are supplied heat from the central source.
This application will require the use of a Comfort Controller or
datatransfer module to accomplish this function.

Non-Ducted Heat Control (Single or Staged
Heat) — Either zone controller can support the non-ducted
heat function. The non-ducted heat function can be configured
for either single duct units, fan powered paralel, or fan pow-
ered series applications or constant volume dua duct applica-
tions where auxiliary perimeter heat is provided. Hest needsto
be controlled within the zone that is controlled by the terminal
unit. Non-ducted heat can be applied to zone controller units
configured as Dual Duct Unitswhich have additional perimeter
heating.

In a non-ducted heat application, the heating controlled de-
vice islocated within the space. The heating deviceistypicdly
either atwo position (On-Off) device like a hot water valve or
electric baseboard heater. For this application, no heeting con-
trol loop feedback isrequired. Theingtallation of the supply air
sensor is not required when the unit is configured for non—
ducted hest.

Additionaly, the zone controller can control a single stage,
two-position, or multistage electric supplementa heat devices.
The zone controller will only use space temperature as feed-
back into the temperature control loop to maintain the heating
St point in these gpplications.

When the 33ZCVAVTRM or 33ZCFANTRM zone control-
lers are applied and configured for heat, and heating is being
called for in the space, the zone controller reads the space sen-
sor and the output is adjusted to satisfy conditions. The number
of stages (if applicable) is determined by comparing space tem-
perature with the current biased heating set point.

Configuration determines the logic output type for normaly
open or normally closed type two-position valves. Hysteresisis
determined by the Heating Proportiona Gain configured.

A termina unit equipped with heating will provide the min-
imum heating CFM configured for the zone whenever the air
sourceisin heat mode unless VAV centrd hegting is enabled.

801
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The heating control maintains the current heating set point
(plus any offset from a 33ZCT56SPT sensor dide bar during
occupied periods).

Modulating Baseboard Heating — The zone con-
troller can provide control of modulating hot water (hydronic)
baseboard heating which provides perimeter heating for azone.
The zone controller can be used with single duct, fan powered,
or dud duct terminals using perimeter hydronic heating. A
field-supplied modulating (floating point type) water valve is
used to control the flow of water through the baseboard hy-
dronic heating coil. A field-supplied accessory temperature
sensor (33ZCSENCHG) attached to the leaving water side of
the hydronic baseboard heating coail is required to properly
modulate the hot water valve.

NOTE: It is strongly recommended to mount both the temper-
ature sensor and the modulating water valve to the leaving side
of the hydronic heater. Thiswill minimize installation time and
improve valvelife.

Ducted Heat Control (Staged or Modulating
Device) — The zone controller can support a ducted heat
function. The ducted heat function can be configured for either
single duct units, fan powered pardld, or fan powered series
applications where heat needs to be controlled within the zone
that is supplied by the terminal unit.

For this application, heating control loop feedback is re-
quired. The ingtallation of the supply air sensor is required
when the unit is configured for ducted hegt.

The zone controller can control asingle stage, two-position,
multistage electric heat, or amodulating hot water vave.

When the 33ZCVAVTRM or 33ZCFANTRM zone control-
lers are applied and configured for heat, and heating is being
called for in the space, the zone controller reads the space sen-
sor and the output is adjusted to satisfy conditions. The number
of stages (if applicable) is determined by comparing space tem-
perature with the current biased heating set point.

Configuration determines the logic output type for normally
open or normally closed type two-position valves.

A terminal unit equipped with heating will provide the min-
imum heating CFM configured for the zone whenever the air
sourceisin heat mode unless VAV central heating is enabled.

The heating control maintains the current heating set point
(plus any offsat from a 33ZCT56SPT sensor dide bar during
occupied periods).

Modulating Hot Water/Steam Valve CV — The
Modulating Hot Water/Steam Valve CV mode is designed to
use modulating heat valve with a constant volume airflow. This
mode of operation allows all CFM set points to be set to the
same CFM value. The zone reheat will temper the supply air to
maintain proper zone temperature at the configured constant
volume of air.

VAV Central Heating — The use of the zone controller
in asystem alows for the application of VAV heating utilizing
the heat from a central air source. Typically when a system is
designed, the central heat is used for morning warm up only.
The zone contraller provides the ability to add heat to a system
during the occupied mode from acentra source. Termind units
designed without any local heat (ducted or non ducted), should
utilize VAV Heating. During VAV heating, the zone controller
modulates its primary air damper to provide heat when the air
source is in Heat Mode. The airflow is controlled so that the
zone achieves and maintains the desired heating set point.

In VAV centrd heating, the terminal providesavariable vol-
ume into the zone. The central supply air will be a source of
heating when the air sourceisin the heating mode.



The zone controller temperature control loop determinesthe
airflow set point that is required to maintain space temperature
at the heating set point. Each zone controller modulates be-
tween the minimum heating cfm and the maximum heating
cfm during central heating. This CFM should be limited to a
configured range of values that alows the air source to operate
properly in the heating mode.

A CAUTION

When using VAV Hesdting, it is the system designer’'s
responsibility that the central apparatus is protected during
heating to provide proper airflow over the central heating
device. Ensure that there will be a minimum system air-
flow that will alow the air source to operate safely in the
heating mode. The zone controller will allow for the option
of disabling the VAV central hesting function in a given
zone. This means that a central air source may provide
heating for the entire system, or possibly only provideit for
those terminals without heat at the zone level.

In a system with an air source controlled by CCN device,
the zone controller will notify the corresponding linkage mas-
ter zone controller that the unit is heat mode or in morning
warm up.

In the case of a non-CCN controlled air source, the zone
controller should be set up as the linkage master for that air
source. The zone controller will determine if the primary air
temperature is grester than the wel ghted average space temper-
ature, and if higher, then declares the central air source in
heating.

VAV Central Heating with Ducted Zone
Heat — When heating is available at the zone (ducted), and
central heating is aso available, the zone heat will work in par-
alle to provide heating to the space. This heating function pro-
vides the required volume of heated air from the central appa-
ratus. This volume is determined by a PID airflow control, the
space temperature, and the desired set point. In addition, the
temperature of the air can be supplemented by the local hest
source, if the current air temperature cannot meet zone require-
ments. Each zone controller configured for heat (ducted or non
ducted) will operate its heating control loop when ever the
gpace temperature is below the heating set point to determine a
desired supply air discharge temperature that is necessary to
maintain space temperature at the heating set point.

NOTE: Central heat with ducted zone heat requires a supply
air sensor.

Morning Warm-Up — The zone controller performs
Morning Warm-Up when its air source is in the Morning
Warm-Up mode. During Morning Warm-Up mode, the zone
controller operatesthe same asit does during heating. The zone
controller uses its occupied heating set point during Morning
Warm-Up, regardless of the current status of Occupancy. For
seriesfan terminal applications, the zone contraller turns on the
air terminal’s fan during Morning Warm-Up operation.

If the zone controller is configured to perform supplemental
heating, it operates as defined for ducted or non-ducted heating
asapplicable.

Damper Override — Damper Override mode is initiat-
ed by the air source in response to input from a field-supplied
smoke control panel. When the air source enters an override
mode the linkage coordinator signals the zone controllers to
take corresponding action. The override can take either of two
forms. pressurization or evacuation. In Pressurization mode,
the zone controller commands the air terminal’s supply air
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damper to maximum cool cfm. In Evacuation mode, it com-
mands the damper completely closed.

Damper Override supersedes the ¢fm setting the zone con-
troller would otherwise maintain based on space temperature.
The smoke control panel that commands the override mode
must be in accordance with local codes, as must itsinsta lation.

Nighttime Free Cooling — Nighttime Free Cooling
(NTFC) is an air handler cooling function that can be em-
ployed during unoccupied periods when conditions permit. If
outside air is acceptable, based on temperature and enthalpy,
during unoccupied early morning hours, the air handler will de-
liver the cool outsde ar to the air terminas. When the air
source indicates that NTFC is operating, the zone controller at
each air termina controls to midway between the occupied
heating and occupied cooling set points, rather than to the high-
er unoccupied cooling set point that would otherwise be in ef-
fect at that time.

For series fan termina applications, the zone controller
turnson the air termina’s fan during NTFC operation.

NOTE: This feature is only available to CCN systems where
fully compatible linkage air source controls are used.

Single Duct Terminal Applications — When ap-
plying the 33ZCVAVTRM zone controller, ducted heat can
only be used when the air source is on, since the air source is
providing the only means of airflow into the zone.

A CAUTION

The minimum airflow required by the heat at each terminal
must be configured properly to protect and ensure proper
heat transfer for the heating coil. If the minimum cooling
cfm limit is below the terminal’s recommended minimum
vaue, use the reheat cfm limit for this configuration. The
minimum heat ¢fm limit should also be set to thisvalue.

Either model zone controller can support the Reheat func-
tion for single duct terminals.

With a single duct termina application, if the central air
source is on and in cooling mode and the termind is equipped
with hest, then the heat will be used to reheat the supply air to
prevent over cooling of the space. Reheat will occur when the
space temperature drops below the heating set point. The zone
controller will enable the heating control agorithm. At this
point the zone contraller will provide primary airflow equiva
lent to the larger of either the minimum cooling CFM require-
ment (to satisfy the minimum air flow for the air source) or the
reheat CFM requirement (to provide minimum airflow for the
heating cail).

COOLING — The primary control function of zone controller
isto provide cooling to the space by modulating the amount of
supply airflow through its primary damper.

The Zone Controller uses pressure independent operation to
control the amount of cool air entering the space. The control
variableistermind airflow (CFM). A PID temperature control
loop determines the airflow set point needed to maintain space
temperature at the cooling set point.

The airflow set point islimited to a configured range of val-
ues that alow the air source to operate properly in the cooling
mode. These configured limits are listed in the Ingtallation In-
gtructions for the zone controller. The minimum limit ensures
that the sum of al air terminal minimum requirements fall
within the minimum cooling operating range of the air source.
The maximum limit ensures that airflow will not increase
above the maximum design value and that the noise level gen-
erated at this maximum airflow will be acceptable to the occu-
pants of the zone.



The sequence of operation is as follows. when the space
temperature is above the cooling set point and the air source is
in the cooling mode, the zone controller modulates the air ter-
minal’sdamper to supply airflow between minimum and maxi-
mum cooling airflow limits. A temperature control loop that
maintains space temperature determines the airflow set point.
As the space temperature falls below the cooling set point, the
PID loop will reduce the airflow. When the space temperature
drops and remains below the cooling set point, the zone con-
troller will hold the airflow at minimum cooling limit.

In its standard operating mode the zone controller follows
the same control sequence for cooling during both occupied
and unoccupied periods. The zone controller’s Occupancy
schedule determines which set point the zone controller will
use.

HEATING — There are two ways to use loca heat. Reheat
operates when the zone controller’s zone requires heat and the
alr source is supplying cool air to satisfy cooling demand in
other zones. Heat is also used to supplement air source heating
whilethe air source is supplying heated air, but the temperature
isinadequate to maintain the desired set point.

When the space temperature is below the Heating set point
and the air source isin the heat mode, the zone controller mod-
ulatesthe air terminals damper to supply airflow between min-
imum and maximum heating CFM (if configured for VAV cen-
tra heating), otherwise the minimum heating airflow is main-
tained. During VAV heating, space temperature PID loop
determinesthe airflow set point. Asthe space temperature goes
above the heating set point, the PID loop will start reducing the
airflow. When the space temperature remains above the heat
set point, the zone controller will hold the airflow a minimum
heating CFM.

Reheat — When the zone controller is applied to a Single Duct
termina unit and configured for heat, and heating is being
caled for in the space, the zone controller reads the space sen-
sor and compares the temperature to the current heating set
point. the zone controller then cal culates the required supply air
temperature (submaster reference temperature) to satisfy con-
ditions. The calculated value is compared to the actual temper-
ature supply air and the output is adjusted to satisfy conditions.
The reference temperature is determined by comparing space
temperature with the current biased heating set point.

A Proportiona/Integral/Derivative (PID) loop is used
whenever the mode is heating (occupied, unoccupied, or
warm-up).

The heating PI D loop maintains the current heating set point
(configured vaue plus any offset from a 33ZCT56SPT sensor
dide bar).

In asingle duct termind unit equipped with heating, the ter-
mina will provide sufficient airflow for heating (greater of
cooling minimum or reheat values) to the zone whenever heat-
ing is required, as determined by the space temperature sensor
and the set point, if the equipment is supplying cool air. There-
heat cfm is used to ensure that proper airflow across the heater
is maintained, if the minimum cooling airflow is too low for
safe heating operation.

NOTE: In a system, when the central air source fan is operat-
ing (detected by the linkage master zone controller) ducted
heat will be available to operate.

The zone controller preforms reheat when the space temper-
atureinits zoneis below the heating set point and the air source
isdelivering cooled air.

During this process, the zone controller also uses the tem-
perature deviation from the heating set point in a PID calcula-
tion to determine a supply-air temperature which will satisfy
the heat demand in the space.

20

COOLING ONLY — Fig. 6 shows the hardware configura-
tion for a zone controller applied to a single duct air termina
that is not equipped with heat. The diagram in Fig. 7 shows
how the zone controller controls this type of air termind.
The terminal provides cooling by modulating its primary air
damper.

A dingle duct air terminal without local heat can only per-
form heating functions while its air source is ddlivering heated
air. The control sequence for heating is similar to that for cool-
ing. When the space temperature is below the Heating set
point, the air sourceisin the heat mode, and VAV hegting isen-
abled, the zone controller modulates the air terminal’s damper
to provide supply airflow between minimum and maximum
heating CFM. A temperature PID loop that maintains space
temperature determinesthe airflow set point. Asthe space tem-
perature goes above the heating set point, the PID loop will
start to reduce the airflow.

Aswith cooling operation, the standard heating modeisthe
same for occupied and unoccupied periods, differing only in
the set point that the zone controller uses.

Damper Override supersedes the ¢fm setting the zone con-
troller would otherwise maintain based on space temperature.
The smoke control panel that commands the override mode
must be in accordance with local codes.

STAGED EL ECTRIC HEAT — The zone controller can be
configured to contral up to three stages of electric heat. The
heat source can be ingtalled in the air terminal (ducted), or as
perimeter heat. Fig. 8 shows the hardware configuration for a
zone controller applied to a single duct air termina equipped
with ducted staged electric heat. The diagram in Fig. 9 shows
how the zone controller controls this type of air terminal.

The figures depict the electric heat sourceingtalled in the air
terminal. When the zone controller is used to control perimeter
hest it follows the same contral routinesthat it usesfor terminal
heat. Heat is used in two ways. Heat operates when the zone
controller’s zone requires heating and the air source is supply-
ing cool air to satisfy cooling demand in other zones (reheat).
Heat can aso be energized to supplement air source heating
whilethe air sourceis supplying heated air.

Staged (dlectric) heating (1 or 2 stages) is provided by the
33ZCVAVTRM zone controller. Staged (electric) heating
(3 stages) is provided by the 33ZCFANTRM zone controller.
The staging function compares the submaster reference with
the supply-air temperature to calculate the required number of
outputs to energize

The percent output capacity for electric staged heat control
iscaculated and displayed.

HOT WATER OR STEAM HEAT — The zone controller
can be configured to control local heat provided by heating
coils carrying hot water or steam, governed either by a two-
position (on/off) valve or by a proportional (floating modulat-
ing) vave. The heating coils can beingtalled in the air terminal
(ducted), or as perimeter heat. Figure 10 shows the hardware
configuration for a zone controller applied to a Sngle duct air
terminal equipped with ducted hot water or steam hegting coils.
The diagram in Fig. 11 shows how the zone controller controls
an air terminal equipped with two-position hot water or steam
heat. The diagram in Fig. 12 shows how the zone controller
controls an air terminal equipped with proportional hot water
or steam heat.

Thefigures depict the heating coilsingtalled in the air termi-
nal. When the zone controller is used to control perimeter heat
it follows the same control routines that it uses for termina
heat. Modulating perimeter heating must be hot water, but two-
position may either be hot water or steam hest.
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For modulating control, the supply air needed is compared
to the actual supply air to either drive the valve open or closed.
Thereisadeadband on the supply air deviation where the valve
will beleft a the current position until the error gets larger than
the deadband.

For modulating type heat, the floating point function com-
pares the submaster reference from the PID loop to the supply
air temperature to calculate the direction and time to position
the valve. The control prevents both outputs from operating Si-
multaneoudly.

Configuration determines the logic output type for normaly
open or normally closed type two-position valves. Hysteresisis
determined by the Heating Proportional Gain configured.

Heating with IAQ Control — A featureis provided for Stua-
tionsin which additional primary air isrequired for ventilation
(IAQ).

The heating set point is calculated as the midpoint between
the current heating and cooling set points.

The standard heating algorithm is used except the control
st point is raised. The algorithm prevents the space tempera-
ture from falling below the set point before heating is activated.
The air termina must be in the cooling mode and the equip-
ment must be providing cooling.

33ZCFANTRM VAV Zone Controller Informa-
tion — The zone controller will control the operation of the
fan (start and stop), whenever the zone controller is configured
for use with a series or parald fan terminal. The control ago-
rithm determines the required fan state, based on the locd
mode, equipment mode, and the terminal type configuration.

For parald or intermittent fan powered terminals (type 2
configuration), the fan operates asfollows:
1. Thefanisenergized:
a  When ever SPT< current heating set point

The primary air damper is set to the fully closed
position if the air source mode is OFF and heating
is required. After heating is disabled, or if the
equipment begins to operate, the primary air
damper returns to normal operation.

b. If the Primary Damper Reference drops below the
configured Parallel Fan On value
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2. Thefanisdeenergized:

a. Whenever SPT > current heating set point and
heating is disabled

b. If the Primary Damper Reference rises above the
configured Parallel Fan ON value

For series or congtant volume fan powered terminals (type 3
configuration), the fan operates asfollows:

1. Thefanisenergized:
a. During occupied periods
b. Whenever SPT < current heating set point
¢. Whenever the air source modeis not off

NOTE: Whenever the terminal fan transitions to
ON, a fan start-up routine will run to ensure the
fan rotatesin the proper direction.

2. Thefanisdeenergized:

a. If in Unoccupied mode and heating is not
required, or if the air source is off

b. during the fan start-up routine.

Series Fan Terminal Applications — In a series
fan termind, the fan is located in the primary air stream and,
therefore, must be running in order to achieve proper airflow.
The series fan terminal dlows for a variable temperature, con-
gtant volume airflow. Maintaining constant volume airflow is
not a function of the zone contraller. The fan itself will main-
tain a congtant airflow. Therefore, as the primary airflow is
modulated to control temperature, more or less air will be in-
duced from the return air plenum to maintain constant volume
airflow.

Thefanisturned on whenever the central air sourceison, or
whenever unoccupied heating is required. The zone controller
will energize the fan. Since the fan islocated in the primary air
stream, the fan may be rotating even if the fan is not energized.
Dueto the nature of the fan blade geometry, the fan will actual-
ly rotate backwards. Energizing the fan motor while the blades
are rotating backwards will cause the fan to run backwards.
The zone controller handles this condition by closing the pri-
mary damper before starting the fan. Closing the damper will
stop any arrflow which may cause the fan to rotate in reverse.
Oncethefan is started, the damper will be controlled normally.



When the zone controller iscontralling aseriesfan, if theair
source transitions from OFF to any other mode, the zone con-
troller will implement a series fan start-up sequence. In thisse-
quence, the zone contraller will cause the damper to be driven
closed. Once the damper is closed, the zone controller will wait
30 seconds and then enable the fan. The zone controller will
then allow the damper to modulate. Mode control will wait a
number of minutes (between 0 and 20) before initiating the fan
gart-up sequence to prevent al series fan terminas from clos-
ing their dampers at once. Thedelay timeis cal culated from the
zone controller’s address and ensures that only two fans will
turned off at onetime.

In a series fan termind, the fan must be able to deliver the
zone's rated airflow and must be running whenever the air
sourceis operating.

The 33ZCFANTRM VAV Fan Zone Controller provides
heating contral in three different ways:

e positioning the primary air damper to a minimum air-
flow when the air source is in cooling mode to deliver
maximum induced plenum air to the zone

» controlling an optiona auxiliary heater mechanism to
provide heating

* modulation of the primary air damper when the air
sourceisin its heating mode (VAV Central Heating)

The 33ZCFANTRM VAV Fan Zone Controller supports
three methods to control heating. These methods are as
follows:

e two-position (on/off) control using a normally open or
normally closed heating valve

e modulating control using a normally open or normally
closed floating point heating valve

» modulating control using up to 3 stages of electric heat

The series terminal fan operates based upon the air source
mode (when it isin an operating mode other than OFF) or if the
zone needs unoccupied heating.

If the space temperature drops below the unoccupied heat-
ing set point, the terminal fan will start unlessit isaready run-
ning due to the air source operating. With unoccupied cooling,
the terminal fan will only start after the air source starts, based
on the average space temperature exceeding the average unoc-
cupied cooling set point.

COOLING — The primary control function of zone controller
isto provide cooling to the space by modulating the amount of
supply airflow through its primary damper.

The Zone Controller uses pressure independent operation to
control the amount of cool air entering the space. The control
varigble is termind arflow. A PID temperature control loop
determines the airflow set point needed to maintain space tem-
perature at the cooling set paint.

The set point islimited to arange of valuesthat alow the air
source to operate properly in the cooling mode. These config-
ured limitsarelisted in the Installation Instructions for the zone
controller. The minimum limit ensures that the sum of al air
terminal minimum airflow requirements fall within the mini-
mum cooling operating range of the air source. The maximum
limit ensuresthat airflow will not increase above the maximum
design vaue and that the noise level generated at this maxi-
mum airflow will be acceptable to the occupants of the zone.

The sequence of operation is as follows: when the space
temperature is above the cooling set point and the air source is
in the Cooling mode, the zone controller modulates the air ter-
minal’s damper to supply airflow between the control mini-
mum and maximum cooling airflow limits. A PID temperature
control loop that maintains space temperature determines the
airflow set point. As the space temperature falls below the
cooling set point, the PID loop will start to reduce the airflow.
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When the space temperature drops and remains below the cool-
ing set point, the zone controller will hold the airflow at mini-
mum cooling limit.

In its standard operating mode the zone controller follows
the same control sequence for cooling during both occupied
and unoccupied periods. The zone controller’s Occupancy
schedule determines which set point the zone controller will
use.

HEATING — There aretwo waysto uselocal heat. Heat oper-
ates when the zone controller’s zone requires heat and the air
source is supplying coal air to satisfy cooling demand in other
zones. Hest is also used to supplement air source hesting while
the air sourceis supplying heated air, but the temperatureisin-
adequate to maintain the desired set point.

If the space temperature in the zone falls below the zone
controller’s heating set point while the air source is supplying
cooled air, the zone controller keeps the supply-air damper
closed to the configured minimum cooling cfm. This enables
plenum air, induced by the fan, to raise the space temperature
of the zone.

A series fan powered air termina without loca heat can
provide heating whileitsair sourceis delivering heated air. The
control sequence for heating is Similar to that for cooling, ex-
cept that the heating set point is used.

When the space temperature is below the Heating set point
and the air source isin the heat mode, the zone controller mod-
ulatesthe air terminals damper to supply airflow between min-
imum and maximum heating CFM (if configured for VAV cen-
tral heating). A space temperature PID loop determinesthe air-
flow set point. Asthe space temperature rises above the heating
set point, the PID loop will reduce the airflow.

Aswith cooling operation, the standard heating mode isthe
same for occupied and unoccupied periods, differing only in
the set point that the zone controller worksto satisfy. The zone
controller turns on the air terminal’s fan while working to satis-
fy the unoccupied heating set point.

The zone controller provides heat when the space tempera
turein its zone is bel ow the heating set point and the air source
is ddlivering coadl air. To accomplish this, the zone controller
closes its ar termind’s supply-air damper to the configured
minimum cooling cfm.

During this process, the zone controller also uses the tem-
perature deviation from the hesting set point in a PID calcula
tion to determine a supply-air temperature which will satisfy
the heat demand in the space (for optional ducted hest). If the
supply air is not warm enough, another control loop calculates
the required amount of heat to energize.

The configured Heat On Delay must expire (except if heat is
energized during the Commissioning mode) before any me-
chanical heat is energized. The fan is energized (on) when the
terminal is occupied and any time acall for heat from the space
occurs during Unoccupied mode.

If VAV central heating is enabled, the PID loop that controls
gpace temperature will maintain the current heating set point
(configured vaue plus any offset from a 33ZCT56SPT sensor
dide bar) whenever the central equipment is heating. It will
modulate the damper between the minimum and maximum
heating limitsin order to maintain the desired heating set point.

When in unoccupied hedting, the termind’s fan will be
turned on to provide airflow to the zone. Also, in the unoccu-
pied mode, the primary damper will be held in its last com-
manded position. If the air source becomes active (on) during
this mode, the damper will be controlled normally.

NOTE: In aLinkage system, when the central fan is operating,
the terminal fan will aso be running.



COOLING WITH FAN — Figure 13 shows the hardware
configuration for a zone controller applied to a series fan pow-
ered air termind that is not equipped with locd heat. The dia-
gram in Fig. 14 shows how the zone controller controls this
type of air terminal. The fan runs constantly in all modes dur-
ing occupied periods.

STAGED ELECTRIC HEAT — The zone controller can be
configured to control up to three stages of electric heat. The
heat source can be installed in the air terminal (ducted), or as
perimeter heat. Figure 15 shows the hardware configuration for
a zone controller applied to a series fan powered air terminal
equipped with staged eectric heat. The diagram in Fig. 16
shows how the zone controller controls this type of air termi-
nal. The fan runs constantly in all modes during occupied peri-
ods. During unoccupied periods the fan runs while the air ter-
minal is operating to satisfy an unoccupied heating demand or
if the air source is operating.

The percent output capacity for eectric staged heat control
iscaculated and displayed.

Staged (electric) heating (1,2, or 3 stages), is provided by
the 33ZCFANTRM zone controller. The staging function com-
pares the submaster reference with the supply-air temperature
to cal culate the required number of outputsto energize.

HOT WATER OR STEAM HEAT — The zone controller
can be configured to control local heat provided by hesting
coils carrying hot water or steam, governed either by a two-
position (on/off) valve or by a proportional (floating modulat-
ing) valve. The heating coils can beingtalled in the air terminal
(ducted), or as perimeter heat. If modulating baseboard is used,
refer to the General Heating Information section for additional
information. Figure 17 shows the hardware configuration for a
zone controller applied to a series fan powered air termina
equipped with hot water or steam hegting coils. The diagramin
Fig. 18 shows how the zone controller controls an air terminal
equipped with two-position hot water or steam heat. The dia-
gram in Fig. 19 shows how the zone controller controls an air
terminal equipped with proportional hot water or steam hedt.
The fan runs congtantly in al modes during occupied
periods.

For modulating control, the supply air needed is compared
to the actual supply air to either drive the valve open or closed.
Thereisadeadband on the supply air deviation where the valve
will be left a the current position until the error gets larger than
the deadband.

For modulating type heat, the floating point function com-
pares the submaster reference from the PID loop to the supply
air temperature to calculate the direction and time to position
the valve. The control prevents both outputs from operating si-
multaneoudly.

Configuration determines the logic output type for normaly
open or normally closed type two-position valves.

Heating with IAQ Control — A feature is provided for Stua
tionsin which additional primary air isrequired for ventilation
(IAQ).

The heating set point is calculated from the midpoint be-
tween the current heating and cooling set points.

The standard heating agorithm is used. The algorithm pre-
vents the space temperature from faling below the set point be-
fore heating is activated. The air terminal must be in the cool-
ing mode and the equipment must be providing cooling.

When in unoccupied hedting, the termind’s fan will be
turned on to provide airflow to the zone. Also, in the unoccu-
pied mode, the primary damper will be held in its last com-
manded position. If the air source becomes active (on) during
this mode, the damper will be controlled normally.

NOTE: In aLinkage system the when the central fan is operat-
ing, the terminal fan will also be operating.

Parallel Fan Terminal Applications — The para-
lel fan terminal provides three capabilities to the zone. Firg, it
allows for unoccupied heating if auxiliary heating is available.
Secondly, it allows CV heating when occupied (the fan is on
when ducted heating ison). Thirdly, it providesameansto pre-
vent cold air from “dropping” into the zone during cooling
mode.

The 33ZCFANTRM VAV Fan Zone Controller provides
heating contral in three different ways:

* positioning the primary air damper to a minimum air-
flow when the air source isin cooling mode and starting
the fan to utilize plenum heat as afirst stage

» controlling an optional auxiliary heater mechanism to
provide heating

* modulation of the primary air damper when the air
sourceisin its heating mode (VAV Central Heating)
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Fig. 13 — Series Fan Powered Air Terminal — Cooling-Only
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Fig. 15 — Series Fan Powered Air Terminal with Staged Electric Heat
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% AIRFLOW

100%
MAX COOL LIMIT
(DAMPER OVERRIDE ]

PRESSURIZATION FULL COOLING
MODE)
MAX HEAT LIMIT | = I;UELT—ilE_A'FIN-G_ -‘
1
ON<—‘->0FF
\
MIN HEAT LIMIT { TWO-POSITION / RPN U U

HOT WATER HEAT

MIN COOL LIMIT T
DEADBAND

0%
DAMPER | OCCUPIED NTFC __ OCCUPIED WARM
COOL | 5VERRIDE- | HEATING & SETPOINT COOLING
EVACUATION| MORNING
MODE ~ | WARM-UP [SPACE TEMPERATURE (DEGREES)|
SETPOINT

LEGEND
— ——— Air Source Supplying Heated Air
Air Source Supplying Cooled Air

Fig. 18 — Sequence of Operation for Series Fan Powered Air Terminal
with Two-Position Hot Water or Steam Heat

% AIRFLOW

100% |
MAX COOL LIMIT
(DAMPER OVERRIDE |
PRESSURIZATION FULL COOLING
MODE)

MAX HEAT LIMIT T = =0 HEATING ~

OP[V\-)CLOSED
\

MIN HEAT LIMIT 4 PROPORTIONAL L R T
HOT WATER HEAT

MIN COOL LIMIT |
DEADBAND
0%
COOL | DAMPER | OCCUPIED NTFC OCCUPIED WARM
OVERRIDE- | HEATING & SETPOINT COOLING
EVACUATION| MORNING
MODE | WARM-UP [SPACE TEMPERATURE (DEGREES)]

SETPOINT

LEGEND

— ——— Air Source Supplying Heated Air
Air Source Supplying Cooled Air

Fig. 19 — Sequence of Operation for Fan Powered Air Terminal with Proportional Hot Water or Steam Heat

27



The 33ZCFANTRM VAV Fan Zone Controller supports
three methods to control heating. These methods are as
follows:

» two-position (on/off) control using a normally open or
normally closed heating valve

e modulating control using a normally open or normally
closed floating point heating valve

» modulating control using up to 3 stages of electric heat

COOLING — The primary control function of zone controller
isto provide cooling to the space by modulating the amount of
supply airflow through its primary damper.

The Zone Controller uses pressure independent operation to
control the amount of cooled air entering the space. The control
variable is terminal airflow. A PID temperature control loop
determines the airflow set point needed to maintain space tem-
perature at the cooling set point.

The airflow set point is limited to a range of vaues that al-
low the air source to operate properly in the Cooling mode.
These configured limits are listed in the Installation Instruc-
tions for the zone controller. The minimum limit ensures that
the sum of dl air termina minimum airflow requirements fal
within the minimum cooling operating range of the air source.
The maximum limit ensures that airflow will not increase
above the maximum design value and that the noise level gen-
erated at this maximum airflow will be acceptable to the occu-
pants of the zone.

The sequence of operation is as follows. when the space
temperature is above the cooling set point and the air source is
in the Cooling mode, the zone controller modulates the air ter-
minal’s damper to supply airflow between the minimum and
maximum cooling airflow limits. A PID temperature control
loop that maintains space temperature and determines the air-
flow set point. Asthe space temperature falls below the cooling
set point, the PID loop will start to reduce the airflow. When
the space temperature drops and remains below the cooling set
point, the zone controller will hold the airflow a minimum
cooling limit. If the minimum cooling set point is below the
Parallel Fan On set point, the fan will operate to improve air
circulation.

In its standard operating mode the zone controller follows
the same control sequence for cooling during both occupied
and unoccupied periods. The zone controller’s Occupancy
schedule determines which set point the zone controller will
use.

There are two ways to use local heat. Heat operates when
the zone controller’s zone requires heat and the air source is
supplying cool ar to satisfy cooling demand in other zones.
Heat can aso be energized to supplement air source heating
whilethe air source is supplying heated air, but the temperature
isinadequate to maintain the desired set point.

HEATING — If the space temperature in the zone served by a
paralel fan powered air terminal falls below the zone control-
ler's heating set point while the air source is supplying cool air,
the zone controller keeps the supply air damper closed to the
configured minimum cooling cfm. It dso turnson thefan to in-
duce warmer plenum air.

A pardld fan powered air termina without local heat can
perform heating functions while its air source is ddivering
heated air. When the space temperature is below the heating set
point and the air source is delivering heated air the zone con-
troller turns on the fan to induce plenum air. The zone control-
ler modulates the air terminal’s damper to supply airflow
between the minimum and maximum heating limits (if
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configured for VAV central heating). A space temperature PID
loop determinesthe airflow set point. Asthe space temperature
rises above the heating set point, the PID loop will reduce the
airflow. When heat is no longer required, the parallel fan will
be turned off.

As with cooling operation, the standard heating mode isthe
same for occupied and unoccupied periods, differing only in
the set point that the zone controller worksto satisfy.

The zone controller provides heat when the space tempera
turein its zone is bel ow the heating set point and the air source
is ddlivering coadl air. To accomplish this, the zone controller
closes its air terminal’s supply air damper to the configured
minimum cooling cfm. This minimizesthe cool air entering its
zone from the air source. The fan isturned on to induce plenum
air. The zone controller induces plenum air for a configurable
length of time in an attempt to satisfy the heating set point
without turning on local heat. The amount of time is deter-
mined by the Heat ON Delay parameter.

During this process, the zone controller also uses the tem-
perature deviation from the hesting set point in a PID calcula
tion to determine a supply air temperature which will satisfy
the heat demand in the space. If the heated air is not warm
enough, another control 1oop cd culates the required number of
outputs to energize. For all terminals, the configured Heat ON
Delay must expire (except if heat is energized during the Com-
missioning Mode) before any mechanical hest is energized.

If VAV central heating is enabled, the PID loop that controls

gpace temperature will maintain the current heating set point
(thisis a configured value plus any offset from a 33ZCT56SPT
sensor dide bar). Whenever the central equipment is heating, it
will modulate the damper between the minimum and maxi-
mum hesting limitsin order to maintain the desired heating set
point.
NOTE: When applied on a paralel fan type terminal, the zone
controller will utilize the fan asthefirst stage of heat evenif no
heat is configured. The amount of time the fan will operate as
the first heat stage is determined by the value configured for
the Heat On Delay (10 to 20 minutes recommended).

COOLING ONLY — Figure 20 shows the hardware configu-
ration for azone controller applied to a parallel fan powered air
terminal that is not equipped with heat. The diagram in Fig. 21
shows how the zone controller controls this type of air termi-
nal. Thefan runswhilethe air terminal is heating.

STAGED ELECTRIC HEAT — The zone controller can be
configured to contral up to three stages of electric heat. The
heat source can be installed in the air terminal (ducted), or as
perimeter heat. Figure 22 shows the hardware configuration for
a zone controller applied to a paralel fan powered air terminal
equipped with staged dectric heat. The diagram in Fig. 23
shows how the zone controller controls this type of air termi-
nal. Thefan runswhilethe air terminal is heating.

The figures depict the electric heat sourceingtalled in the air
terminal. When the zone controller is used to control perimeter
hest it followsthe same control routinesthat it usesfor terminal
hest.

The percent output capacity for electric staged heat control
iscaculated and displayed.

Staged (dlectric) heating (1,2, or 3 stages), is provided by
the 33ZCFANTRM Zone Contraller. The staging function
compares the submaster reference with the supply-air tempera-
ture to ca culate the required number of outputs to energize.



HOT WATER HEAT — The zone controller can be config-
ured to control local heat provided by heating coils carrying hot
water or steam, governed either by a two-postion (on/off)
vave or by a proportiona (floating modulating) valve. The
heating coils can be ingtalled in the air termind (ducted), or as
perimeter heat. If modulating baseboard hest is used, refer to
the Genera Heating Information section for additional infor-
mation. Figure 24 shows the hardware configuration for azone
controller applied to a parale fan powered air termina
equipped with hot water or steam hegting coils. The diagramin
Fig. 25 shows how the zone controller controls an air terminal
equipped with two-position hot water or steam heat. The dia-
gram in Fig. 26 shows how the zone controller controls an air
terminal equipped with proportional hot water or steam hedt.
Thefan runswhile the air terminal is heating.

For modulating control, the supply air needed is compared
to the actual supply air to either drive the valve open or closed.
Thereisadeadband on the supply air deviation where the valve
will beleft a the current position until the error gets larger than
the deadband.

Configuration determines the logic output type for normaly
open or normally closed type two-position valves.

Heating with IAQ Control — A featureis provided for situa-
tions in which additional primary air isrequired for ventilation
(IAQ).

The heating set point is calculated from the midpoint be-
tween the current heating and cooling set points.

The standard hesting algorithm is used. The effect isto pre-
vent the space temperature from falling below the set point be-
fore heating is activated. The air terminal must be in the Cool-
ing mode and the equipment must be providing cooling.

When in unoccupied heating, the termina’s fan will be
turned on to provide airflow to the zone. Also, in the Unoccu-
pied mode, aparald fan termina zone controller will keep the
primary damper closed to prevent airflow back into the prima-
ry air duct. If the air source becomes active (on) during this
mode, the damper will be controlled normally.

Static Pressure Reset

OVERVIEW — The datic pressure reset function of the zone
controller linkage master will automatically reset the centrd air
source's supply-fan static pressure set point (downward) as a
function of the zone damper position. Thisalowsthe sysemto
automatically make adjustments to the static pressure and opti-
mize performance of the central air source fan. The maximum
pressure is determined by the set point configured at the equip-
ment control. The minimum value is determined by the maxi-
mum value configured.

OPERATION — Once aminute, the linkage master examines
the state of the air source fan. If the fan is operating, the posi-
tion of each damper serviced by the air source is polled by the
Linkage Master to determine the position of its dampers. If the
fan is off, the algorithm calculates a value of O for the reset
vaue.

With the fan operating, the dtatic pressure function deter-
mines the maximum open damper in the system and compares
that value to the configured reset minimum damper position.
When al of the dampers are below (closed) the configured re-
set minimum damper position, the linkage master caculates a
reset value.

Thereset value is communicated to the fan controller in the
air source once every minute. The central air source controller
subtracts the reset value from the air source static pressure set
point.
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The central air source controller begins to modulate its fan

volume control mechanism to maintain the new supply static
pressure set point. Each zone controller modulates its termi-
nal’s damper position in order to provide the required pressure
drop or restriction to maintain the zone's CFM balance point at
this new supply duct pressure. If the static pressure set point
vaue has been changed, then the linkage master will wait
2 minutes to alow the air source static pressure control to af-
fect the system static pressure before calculating any further re-
set value. If the most open damper in the system is open greater
than the maximum damper position, then the linkage master
calculates a reduction to the previous reset value. Thiswill re-
sultinanincrease in static pressure (never greater than the con-
figured set point).
NOTE: Primary air source controllers that support this func-
tion are the AirManager™ control. Comfort Controllers can
support this function by using Best++™ gpplications available
by contacting the local Carrier representative.

Indoor Air Quality (IAQ) Control — Each zone con-
troller used in asingle duct and fan powered application hasthe
ability to provide IAQ operation. The IAQ function determines
the zone ventilation airflow as a function of the IAQ zone sen-
sor reading. When the air quality control is enabled, the zone
controller will override (increase) the primary airflow in order
to provide Demand Controlled Ventilation if the airflow isin-
sufficient to meet the ventilation set point.

The control agorithm uses a P/l algorithm to determine the
required airflow in order to prevent the IAQ sensor value from
exceeding thedesired Air Quality set point. The zone controller
is designed to interface with the following IAQ sensors that
sense COz:

The 33ZCSENCO2 sensor is an indoor, wall mounted sen-
sor with an LED (light-emitting diode) display. The sensor has
an analog output (0 to 10 vdc) over arange of 0 to 2000 ppm.
An SPDT contact is provided to close at 1000 ppm with ahys-
teresis of 50 ppm.

The 33ZCT55C02 sensor is an indoor, wal mounted
sensor without display. The CO> sensor aso includes a space
temperature sensor with override button.

The 33ZCT56C0O2 sensor is an indoor, wall mounted
sensor without display. The CO2 sensor aso includes a space
temperature sensor with override button and temperature
offset.

The IAQ function contains a provision to operate modulat-
ing type heat, if required and supplied, to maintain the space
temperature at the midpoint between the heating and cooling
set points during IAQ operation. Operation is dependent upon
the equipment mode of operation, so that the Air Quality func-
tion will only operate during Occupied periods when the out-
door air damper is actively providing ventilation. A user con-
figured AQ Maximum % can be used to protect the zone from
overcooling if local heating is not supplied. Air Quality control
isautomatically suspended if the space temperature falls below
the heating set point. Air quality control will be disabled if the
AQ sensor statusfails.

Secondary Zone Controller (33ZCSECTRM) —
The 33ZCFANTRM zone contraller, in conjunction with the
33ZCSECTRM zone controller, can be used for zone pressure
control and dual duct applications. To perform these functions
asecondary damper and a secondary airflow sensor isrequired.
The type of secondary airflow control (none, pressurization, or
dual duct) is user selectable at each secondary zone controller.
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Fig. 20 — Parallel Fan Powered Air Terminal — Cooling-Only
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Fig. 22 — Parallel Fan Powered Air Terminal with Staged Electric Heat
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Fig. 23 — Sequence of Operation for Parallel Fan Powered Air Terminal with Staged Electric Heat
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Fig. 25 — Sequence of Operation for Parallel Fan Powered Air Terminal
with Two-Position Hot Water or Steam Heat
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Zone Pressure Control (Terminal Tracking)

GENERAL — The 33ZCFANTRM controller can provide
zone pressure control through the use of the accessory
33ZCSECTRM secondary damper terminal control. The sec-
ondary terminal control utilizes the same actuator, enclosure,
and arflow sensor as the 33ZCFANTRM. The secondary ter-
minal controller directly connects to the return air damper for
the control zone. The main purpose of this applicationisto pro-
vide proper pressure contral in the zone while providing ther-
mal comfort for the occupants of azone. The supply-air damp-
er ismodulated in order to maintain the space temperature set
points. As the supply airflow changes, the pressure contral
modulates the return airflow to maintain afixed delta (positive
or negative) from the current supply. This ensures proper zone
pressurization.

This method of pressure control is known as volumetric
flow tracking. This method of control measures the exhaust
and supply arflow and controls the amount of exhaust air to
maintain the desired pressure differential. Volumetric control
requires that each supply and exhaust paoint in the zone be con-
trolled. It does not recognize or compensate for unquantified
disturbances such as stack effects, infiltration, influences of
other systemsin the buildings. Flow Tracking is essentidly in-
dependent of room door operation. Balancing is critical and
must be addressed across the operating range.

The zone controller will provide zone pressure by control-
ling both the primary airflow into a zone and the return airflow

from the zone. This application utilizes a single duct terminal
for space temperature control. This terminal can be equipped
with auxiliary hest, either ducted or non-ducted. The supply
terminal controls and monitors the volume of air entering the
space during temperature, ventilation, or humidity control. The
return air terminal controlsthe volume of air returning from the
space. It isingalled in the return air path from the zone. A sec-
ondary damper control is ingtalled on this termina and con-
nected to the supply air terminal controller. Through the use of
a secondary damper and an airflow sensor, the zone is main-
tained at a constant desired pressure (either negeative or posi-
tive), by modulating the return airflow from the zone. The re-
turn airflow shall be controlled to an airflow set point that is
offset from the current primary (supply) airflow set point by a
configured delta. If the secondary airflow set point is less than
the primary airflow set point, more air will flow into the zone
than leaves the zone and the zone will be maintained at a posi-
tive pressure. If the secondary airflow set point is greater than
the primary airflow set point, then more air will leave the zone
than is entering it and the zone will be maintained at a negative
pressure. As the zone's load changes and the primary damper
modulates to maintain the desired temperature set point, the
zone controller will modulate the secondary damper position to
maintain the required differencesin airflow and hence maintain
the zone's gtatic pressure. This zone configuration is shown in
Fig. 27.
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Fig. 27 — Secondary Damper for Zone Pressurization
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Zone Pressure control can aso be used to control systems
utilizing dua duct terminals to supply a constant amount of
ventilation air to each zone. In these systems, a separate venti-
lation air source delivers conditioned, ventilation air to the sec-
ondary inlet of each dua duct terminal. The primary inlet is
connected to astandard VAV air source. The primary airflow is
controlled to maintain the desired space temperature in the
sameway asasingle duct terminal. A secondary airflow sensor
isingdled in thetotal airflow from termina and connected to a
secondary damper control. The actuator isinstalled on the sec-
ondary damper (hot deck or ventilation inlet). As the load
changes and the primary airflow modulates, the airflow sensed
by both the primary inlet and total outlet probesvary. If anegea
tive value in the amount of the required ventilation airflow is
configured, that difference is introduced by the secondary
damper as ventilation air. In these applications, heating is typi-
caly provided by an auxiliary heat source controlled by the ter-
minal, but may be supplied through the air source aswell (VAV
heating). See Fig. 28.

LIMITATIONS — The zone controller can not be located in
corrosive and contaminated environments. The termina con-
troller maximum size damper is limited to 500 sq in. and
9000 CFM. Applying the zone controller in this manner for
zone pressure control will work only if al the air entering the
zone is measured. Therefore al the air supplied to the space
must be supplied through a single duct type termina. This is
the samefor the return zone exhaust air. Only single duct termi-
nals or exhaust dampers can be controlled by a secondary ter-
mina control. The 33ZCFANTRM zone controller and
33ZCESECTRM secondary damper terminal control must be
configured for single duct contral. The type of supply and ex-
haust damper do not need to be the same design and stroke
(i.e., opposed blade, 90 degree butterfly, or 35/ 45 degree blade
type).

To maintain a zone at a constant desired pressure (either
negative or positive), the zone controller modul ates the second-
ary damper to control the return airflow from the zone. There-
turn airflow is controlled to an airflow set point that is offset
from the current primary damper airflow set point by a config-
ured delta. If the secondary airflow set point islessthan the pri-
mary airflow set point, more air will flow into the zone than
leaves the zone and the zone will be pressurized.

If the secondary airflow set point is greater than the primary
set point, then more air will leave the zone than is entering it

PRIMARY AIRFLOW
SENSOR

PRIMARY DAMPER
CONTROL OUTPUT

and the zone will be depressurized. As the zone's temperature
load changes and the primary damper modulates to maintain
the desired temperature set point, the zone controller will mod-
ulate the secondary damper position to maintain the required
differencein airflow and maintain the zone's satic pressure.

TERMINAL TRACKING — For gpplications where pres-
sure control is required in the occupied space in order to pro-
vide isolation, zone pressure control provides volumetric flow
tracking to maintain the proper return airflow by controlling
a secondary damper connected to the return air system. See
Fig. 27. Zone Pressure Control can only work properly if al the
air entering and leaving the spaceismeasured. Therefore al air
supplied to the space should be supplied through a single duct
type terminal. No provison can be made to disable pressure
control if other than asingle duct terminal (fan powered termi-
nal) is configured as the primary air device. In these systems,
the primary air damper is modulated in order to maintain the
space temperature within the desired set points. The primary air
terminal is a single duct terminal, therefore all sequences of
operation, for a sngle duct termina apply to the primary
terminal.

Only single duct type terminal s should be used for return air
control. If other terminals are used, no provision can be made
to disable pressure control. As the primary airflow set point
changes, the pressure control modules the return damper to
maintain the secondary airflow at a fixed delta (either positive
or negative) from the current primary airflow reference.

Dual Duct Terminal Applications — The zone con-
troller provides control of a second damper in a dual duct ter-
minal. A dual duct termina has two primary air inlets, referred
to as the cold deck and the hot deck. The second damper isthe
hot deck damper. The dampers are controlled by the
33ZCFANTRM and 33ZCSECTRM zone controllers. The two
inlets provide a source of heating and cooling to the zone. Dual
duct terminals can be controlled in a congtant volume mode or
a variable volume mode. Additionaly, the constant volume
mode can be controlled using a second inlet airflow probe or a
total airflow probe. These three configurations are shown in
Fig. 29-31. The main difference between the configurations is
the placement of sensors and output control signals.
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Fig. 28 — Secondary Damper for Zone Pressurization
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Fig. 30 — Constant Volume (Secondary Airflow Probe) Dual Duct
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The congtant volume, dual duct terminals are controlled to
provide congtant volume, variable temperature airflow. The
primary damper position is modulated to control space temper-
aturein the same manner asasingle duct terminal. The primary
airflow sensor is placed in the cold deck inlet. The secondary
damper position is modulated so that the total airflow is main-
tained at the configured set point. In the secondary airflow
probe configuration, the secondary airflow sensor is placed in
the hot deck inlet and the secondary damper position is modu-
lated so that the secondary airflow equals the difference be-
tween the total CFM set point and the primary airflow. In the
total airflow probe configuration, the secondary airflow sensor
is placed in the totd airflow stream and the secondary damper
position is modulated so that the total airflow equals the tota
CFM set point.

CONSTANT VOLUME DUAL DUCT APPLICA-
TIONS — Two ducts are used to supply air to the air terminal
units. Oneis used to deliver cool, dehumidified air when there-
frigeration system is operating. The other inlet will deliver
warm air, which may either be heated air or return air from the
conditioned space during warm weather. Perimeter, non-ducted
heat can be used during the summer cooling season to better
control humidity. The volume of cool and warm air circul ated
throughout the VAV system varies in relation to the changing
ratio of cooling and heating loads. The 33ZCFANTRM and
33ZCSECTRM zone controllers are required.

This function controls the secondary damper to maintain
congtant volume airflow at the outlet of the terminal. There are
two modes of operation for constant volume dual duct control
based on where the secondary airflow sensor is placed. The
placement of the sensor changes the control point. If the sec-
ondary airflow sensor is placed to measure the total airflow of
the terminal, then the control point is configured for dual duct
congtant volume airflow. See Fig. 29. If the secondary airflow
sensor is placed to measure the airflow in the secondary duct
only, then the control point is calculated as follows: Control
Point = Dua Duct Congtant Volume Airflow — Primary Air-
flow Contral Point. See Fig. 30.

VARIABLE VOLUME DUAL DUCT APPLICA-
TIONS — The variable volume, dud duct terminals are con-
trolled to provide variable volume, variable temperature air-
flow. For cooling, theterminal is controlled asasingle duct ter-
minal with the primary airflow sensor in the primary inlet. If
maintaining the minimum cooling airflow at the termina is
desirable, then the probe location is acceptable. If it isdesirable
to decrease the minimum cooling airflow to zero during maxi-
mum heating, then the probe should be installed to sense total
arflow. The 33ZCFANTRM and 33ZCSECTRM zone con-
trollers are required.

801
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In Cooling mode, the secondary damper will be closed. For
heating, the zone controller will treat the secondary damper as
an auxiliary, modulating heat source. This is accomplished by
connecting the heating control output to the secondary damper
actuator and allowing the heating control function to modulate
the secondary damper position. Asthe heating output increases
the secondary (hot deck) airflow, the primary arflow (cold
deck) is reduced in order to maintain the minimum cooling or
reheat airflow set point. Therefore the secondary damper posi-
tion is controlled by a temperature control loop rather than an
airflow control loop. In this configuration, the secondary air-
flow sensor is not used. See Fig. 31.

Dehumidification Control Function — Each zone
controller is capable of providing a dehumidification routine
for single duct and fan terminal applications. When the
dehumidification function is configured in a zone controller,
and the mode is Cooling, the zone controller will override (in-
crease) the primary airflow in order to prevent the space rela
tive humidity level from exceeding the desired Maximum Rel-
ative Humidity set point. The zone controller increases the air-
flow to displace the humid air in the space and replace it with
primary air, which has a lower dew point temperature (less
moisture).

During unoccupied periods, if relative humidity exceedsthe
unoccupied relative humidity set point, the zone controller ini-
tiates one hour of timed override. At the end of one hour, if rel-
ative humidity is till above the unoccupied set point, another
hour of timed override is initiated. During the timed override,
the zone contraller follows al occupied set points. Timed over-
ride resulting from relative humidity control does not add to
tenant billing time.

The zone controller will activate heating when the space
temperature falls below the occupied heating set point. The
Dehumidification mode becomes inactive when heating be-
comes active. The Dehumidification mode does not provide -
multaneous heating and cooling.

The dehumidification algorithm uses a P/l agorithm to de-
termine the required airflow. Zone controller dehumidification
operation is dependent upon the equipment mode of operation).
Dehumidification will only operate when heating is not active.
A user-configured maximum output vaue (%) can be used to
limit the amount of primary air that is supplied to the space
while providing dehumidification. Dehumidification is dis-
abled if the RH sensor datusfals.

NOTE: It is recommended that auxiliary heat be used for al
zones where humidity control is desired.



GUIDE SPECIFICATIONS
Zone Controller

Part Numbers:

33ZCFANTRM — VAV Fan Terminal Zone Controller
33ZCVAVTRM — Single Duct Air Terminal Zone Controller
33ZCSECTRM — Secondary Terminal Zone Controller

Part 1 — General
1.01 SYSTEM DESCRIPTION:

The zone controller isa single duct, fan powered, Vari-
able Air Volume (VAV) termina control with a
factory-integrated controller and actuator. The zone
controller maintains precise temperature control in the
space by operating the terminal fan and regulating the
flow of conditioned air into the space. Buildings with
diverse loading conditions can be supported by con-
trolling reheat or supplemental heat.

The Single Duct Air Termina Zone Controller
(33ZCVAVTRM) provides dedicated control func-
tions for single duct terminals with modulating heat or
up to 2 stages of heat.

The VAV Fan Termina Zone Controller
(33ZCFANTRM) provides dedicated control func-
tions for series fan or parallel fan powered terminals,
single duct terminals with 3 stages of heat, or as a pri-
mary controller for dual duct or zone pressure control
applications.

When the VAV Fan Terminal Zone Controller is used
in conjunction with a secondary terminal and the
33ZCSECTRM secondary terminal zone controller,
either dual duct or zone pressurization applications can
be supported.

1.02 QUALITY ASSURANCE:

A. The control shall be UL or ETL listed to comply
with UL Standard 873; Temperature Indicating and
Regulating Equipment, and UL916-PAZX; Energy
Management.

B. The control shall meet ASHRAE standard, 62-1989
“Ventilation For Acceptable Indoor Air Quality”
(including addendum 62a-1990).

1.03 DELIVERY, STORAGE, AND HANDLING:

Unit shall be stored and handled per manufacturer’s
recommendation.

Part 2 — Products
2.01 EQUIPMENT:

A. Each zone controller shall include a microproces-
sor based controller and shall be an integral part of
the equipment. The zone controller shall control
each function of its associated terminal. All appli-
cation software shall be resident in the zone con-
troller’'s memory and shall be factory pre-tested
and pre-configured.

B. The zone controller shall provide stand-al one oper-
ation but shall include the inherent capability to
being added on a network without the addition of
any hardware. Systems that require an intermediate
controller shall not be acceptable.
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C. The zone controller shall not require a battery. All
configuration data shall be stored indefinitely in
non-volatile memory. Systems that require a bat-
tery to store data are not acceptable.

D. The zone controller shall be designed to be easily
mounted in a standard NEMA type enclosure,
attached to the unit without special rails or mount-
ing hardware and as local and national electrical
code dictates.

E. All electrical components and control transformers
shall be field mounted and wired inside the control
box, as applicable.

F. Each zone controller shall include the ability to
maintain a 365-day clock with holiday functions
and shall also support network broadcasts of time
for clock synchronization. Each zone controller
shall provide the capability to provide occupancy
scheduling from its own local time schedule, or a
time schedule within another controller on the net-
work. Timed override requests through the space
temperature sensor override button shall be per-
formed by each zone controller without any net-
work requirement. The zone controller shall be
capable of interfacing to a portable PC for config-
uring, or altering the configuration, setting address,
uploads, downloads, etc.

2.02 LINKAGE SYSTEM CAPABILITY:

A. All terminals that are serviced by a common air
handler shall be “LINKED” together to form asin-
glevirtual load and operate in unison as a complete
system.

B. One zone controller shall be designated as a link-
age master between the Air Handler Controller and
its associated terminals. The networked zone con-
troller(s), through the linkage master, shall inter-
face with a controller installed on the primary air
source.

C. The primary air system interface shall be a factory
supplied microprocessor based controller that
allowstotal closed loop system control.

D. The Building Control System communications net-
work and factory provided software shall allow
dynamic interaction (linkage) of the air terminals
with the primary air source to create acomplete Air
Distribution System (ADS) as later described
within this specification. The bus that serves the
zone controller(s) and air source shall include the
ability to run at 38.4K bps, as a minimum.

Systems that do not include inherent linkage soft-
ware shall state such in their bid/proposal.

2.03 ALARM/ALERT PROCESSING:

A. The zone controller shall contain routing(s) to pro-
cess alarms and alerts. Alarm/alert processing shall
consist of a scan of all applicable point types and
operating conditions.

B. Certain analog alarmgalerts shall only be moni-
tored when the zone controller is in the occupied
mode (i.e., relative humidity, indoor air quality sen-
sor, etc.).



C. Time delays shall be provided with the software to
prevent nuisance alarmg/alerts during a transition
period or if a set point change occurs.

D. All darmg/alerts shall be displayed at aportable PC
and via the network to a remote EMS operator’s
station or alarm printer as applicable.

E. The ADS system shall contain a routine to process
alarms. Alarm processing shall consist of a scan of
all input points.

F. The zone controller shall be shipped with factory
entered default alarm thresholds. Alarm processing
logic shall also monitor return to normal conditions
as part of the alarm scan routine.

2.04 TERMINAL CONTROL TYPES:

A. Terminal controls shall be field mounted and wired
for the following types of VAV Pressure Indepen-
dent terminals, as applicable;

1. VAV Single Duct Terminals
a. Cooling only

b. Cooling with up to three stages of electric
reheat

¢. Cooling with two position hot water reheat
d. Cooling with modulated hot water reheat

e. Cooling only with perimeter heat; two posi-
tion hot water, electric baseboard or modu-
lating baseboard hot water

2. VAV Parallel Fan Powered Terminas

a. Cooling with intermittent fan, induced air
heat

b. Cooling with intermittent fan, induced air,
and up to three stages of electric heat

¢. Cooling with intermittent fan, induced air,
and two-position hot water heat

d. Cooling with intermittent fan, induced air,
and modulated hot water heat

3. VAV Series Fan Powered Terminals
a. Cooling with constant fan, induced air heat

b. Cooling with constant fan, induced air, and
up to three stages of electric heat

¢. Cooling with constant fan, induced air, and
two-position hot water heat

d. Cooling with constant fan, induced air, and
modulated hot water heat

B. Controls shall be field mounted and wired for those
systems that require Constant Volume Dual Duct
controls. The factory supplied controls shall be
field configured for those applications that require
space pressure control (DCFM) through two sepa-
rate, single duct terminals.

2.05Z0ONE CONTROLLER COMPONENTS:

As a minimum, the zone controller shall be supplied
with the following standard control hardware for each
terminal, as applicable:

A. Aiflow Pick-Up and Transducer:
Each zone controller shall include afield supplied,
mounted and piped multi-point airflow pick-up.
The pick-up shall provide afield piped differential
pressure signal to an on-board airflow transducer
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assembly. The airflow transducer shall automati-
cally zero cdibrate itself and shall be designed to
read aflow signal of 0.0to 2.0 in. wg.

B. Leaving Air Temperature Sensor:

The leaving air temperature sensor shall be field
provided and wired on all zone controllers that
include heat. The leaving air terminal sensor shall
consist of a thermistor in a stainless steel probe,
with a nominal resistance of 10,000 ohms at 77 F
(RTDs [Resistance Temperature Detectors] shall
also be acceptable).

. Space Temperature Sensor:

The space temperature sensor shall befield supplied
for field installation. The sensor shall consist of the
following:

1. A thermistor with a nomina resistance of
10,000 ohms at 77 F (RTDs shall aso be
acceptable)

2. Termination block with screw terminals
mounted on a printed circuit board

3. Push button for remote occupant override

4. A remote communication port (RJ11), if
required.

5. Sensors shall be capable of including a dide

switch that may be used by the occupant to
adjust the heating and cooling set points.

D. Indoor Air Quality (IAQ) Sensor:

1. Space CO> sensors shall be field supplied and
wired to the zone controller to provide a
Demand Controlled Ventilation control scheme.

2. The sensor shall utilize a default of O to
2000 PPM range (system shall be capable of
supporting a 0 to 5000 PPM range), as
applicable.

3. The sensor shall include an infrared diffusion
sampling cell to eliminate pumps and dust
filters.

4. The sensor shall be capable of producing a pro-
portional 0 to 10 vdc control signal.

5. System supports optional 1AQ or RH (relative
humidity) analog input, but not both.

E. Space Relative Humidity Sensor:

1. The optional space relative humidity sensors
shall be field supplied and wired to the zone
controller.

2. The zone controller shall supply all required
power.

3. The sensor shall use bulk polymer resistance
technology.

4. The minimum sensor accuracy shall be +3%
over a10 to 90% RH.

F. Zone Controller Damper Actuator:

1. The zone controller shall include a direct cou-
pled actuator used to control the primary air
damper of the air terminal. The actuator shall
provide torque limiting to permit the motor to
stall at any position without incurring any dam-
age. The actuator shall be field mounted to the
damper and factory mounted and wired to the
zone controller.



2. The actuator shall be fully compatible with the
electronic control signal for the zone controller
Mi Croprocessor.

3. The actuator shall be capable of providing a
minimum of 35 in.-Ib pounds of torque.

4. To ensure suitable pressure independent opera-
tion, the actuator shall be capable of going from
full open to full closed (or vice versa) in 90 sec-
onds, nominal.

5. Damper actuators shall contain a potentiometer
that shall provide an indication of the damper
position for the zone controller. The potentiom-
eter shall provide a linear range of resistance
reading over the entire range of the actuator.
The zone controller shall include an input chan-
nel that shall convert thisresistance readingto a
percent open value (0 to 100%). The calcula
tion shall be based on actual damper position
and damper range. It shall be reversible via
software for counterclockwise or clockwise
opening dampers. This shall allow the damper
action to be switched (Normally Open or Nor-
mally Closed) without removing or re-wiring
the actuator. Systems that monitor actuator
stroke time or position shall not be acceptable.

6. The damper feedback shall also be used by the
system static pressure reset algorithm and for
air flow sensor zero calibration.

G. Zone Controller Enclosure:

The zone controller, if required by code or men-
tioned elsewhere in the specification, shall be
housed within a field supplied and installed enclo-
sure and shall allow for field wiring connections
through the use of screw terminals.

2.06 ZONE CONTROLLER POWER REQUIREMENTS:

The power requirements for each zone controller shall
be field wired and supplied for al terminals. These
transformers shall be field mounted and wired by this
contractor unless otherwise specified.

2.07 VALVE ASSEMBLIES:

A.

B.

Valve assemblies shall be made up of a valve body,
linkage, and actuator. Actuators shall be fully com-
patible with the terminal unit control signal. Actua-
tors shall be two position or modulating type. The
valve assemblies shall be sized to provide the
required GPM at the pressure drops specified
within this specification. All valve assemblies shall
be field installed per the valve suppliers instruc-
tions by the mechanical contractor. The energy
management contractor shall provide all necessary
wiring and terminations for proper operation unless
otherwise mentioned.

All wire required for all the items above shall meet
all applicable codes and shall be plenum rated.

Part 3 — ADS Requirements
3.01 AIRDISTRIBUTION SYSTEM:
A. Multiple zone controllers being serviced by the

B.

same air handler shall be networked together.

Each zone controller shall include an occupancy
schedule or may share a global occupancy control
for an entire designated group.
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. Each zone controller shall be capable of supporting

holiday periods.

. Each zone controller shall include the capability to

monitor one space temperature sensor and CO»
sensor or Relative Humidity sensor.

. The zone controller shall monitor primary airflow,

space temperature, air handler status and mode,
supply-air temperature (as applicable) and shall
position its terminal damper based on its PID tem-
perature control algorithm to maintain the desired
zone temperature set point.

. Each zone controller shall include the inherent abil -

ity to override the temperature control loop and
modulate the terminal’s damper with a Pl loop,
based on a ventilation sensor or a Relative Humid-
ity sensor with its associated set point schedule, in
conjunction with the normal temperature control
loop.

. The zone controller shall be capable of maintaining

an air quality set point through a Demand Con-
trolled Ventilation algorithm in conjunction with
the Air Handler to fulfill the requirements of
ASHRAE standard, 62-1989 “Ventilation For
Acceptable Indoor Air Quality” (including adden-
dum 62a-1990). The algorithm shall also be capa-
ble of modulating the heat to keep the space
temperature between the heating and cooling set
points. The IAQ algorithm shall be temporarily
suspended if the space temperature falls below the
heating set point. The system shall also include the
capability for a maximum primary airflow limit to
protect the zone from over cooling for those units
that do not include local heating.

. For Relative Humidity applications, the zone con-

troller shall aso be capable of overriding the
amount of primary air up to an operator adjustable
higher CFM value, whenever the space Relative
Humidity exceeds its set point during the Occupied
mode. Systems that allow simultaneous heating
and cooling shall not be acceptable.

Depending upon the type of terminal, the zone con-
troller shall sequence the terminal’s fan, hot water
valve or auxiliary heat as required.

Depending on the equipment mode of operation,
separate heat/cool, minimum/maximum, airflow
set points shall be used to help protect the equip-
ment from insufficient airflow during heating (min-
imum heating CFM) or overload (maximum
heating and maximum cooling CFM).

. Auxiliary heating for IAQ applications shall be of

the modulating hydronic type. Two-position actua-
tor shall not be acceptable for IAQ applications.

. All parallel fan powered terminals with local auxil-

iary heat shall include a heat on delay timer (unless
in the commissioning mode) to ensure that the use
of plenum air isinsufficient before any heat stageis
enabled. All ducted heat shall be controlled so as
not to exceed a user defined maximum duct tem-
perature. All fan powered terminals with local aux-
iliary heat shall also include a fan off delay value,
to ensure that the heat has been sufficiently dis-
persed before disabling the fan. All timers shall be
provided in software.



M. Each space temperature sensor shall include an

override button as an integral part of the sensor.
Whenever the button is pushed during the unoccu-
pied mode, the zone shall be indexed to control
to its occupied set points, the air source shall start,
and the zone shall stay in its Occupied mode for
the duration of the override period. The timed over-
ride duration shall be operator configurable from
one minute to 24 hours in one-minute increments.

. For Constant Volume, Dual Duct applications, two
dampers with two separate actuators and two sepa-
rate airflow pressure sensors shall be used to pro-
vide airflow control. The algorithm shall modulate
the primary air damper located in the cold deck in
order to maintain the space temperature between
the desired set points. The control based on a sec-
ond airflow sensor located in the second inlet shall
calculate the required air flow necessary through
the second inlet based on its CFM calculations to
maintain a total airflow balance. As the cold deck
is modulated, the hot deck shall also modulate to
maintain this adjustable balance point. For those
applications where the second probe is located in
the terminal outlet, the control shall monitor the
resulting total airflow as the cold deck is modu-
lated. The control shall then modulate the hot deck,
as required, to achieve the Dual Duct constant vol-
ume airflow set point.

3.02 SYSTEM TERMINAL MODES:
A. Each air terminal mode shall be based on the cur-

rent air handler mode, terminal type, space temper-
ature, and the current temperature set points.

. All zone controller’s servicing Series fan terminals
shal include a Series Fan Terminal Precheck
(SFTP) agorithm before starting its fan and con-
trol sequence. The SFTP agorithm shall ensure
proper fan rotation whenever the fan is commanded
on, by closing its damper, waiting for a short time
delay, and then enabling its fan. Actual damper
position shall be required for this algorithm. After
the fan starts the zone controller shall modulate its
damper. Each zone controller servicing Series ter-
minals shall include a unique time delay to prevent
all dampers from closing at once, and to prevent all
the fans from starting at the same time.

. If at any time the air source is providing cooling,
and aparalel fan terminal’s primary air CFM value
fals below a user adjustable minimum CFM set
point, the zone controller shall enable its fan. If the
CFM exceeds this set point, then the fan shall
be disabled. The terminal operation depends upon
the air source operation and zone requirements as
follows:

1. OFF:

a. If the zone requirement is none or cooling,
and the air source is not operating, all termi-
nal dampers shall hold their last position
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until auto calibration is performed. The ter-
minal dampers shall then modulate their
dampers to maintain a 50% open position.
Both Pardlel and Series fans shal be
disabled.

b. If the zone requirement is heating, all single
duct, dual duct, and series fan terminal s shall
hold their last damper position. Any zone
controller servicing a parallel box shall fully
close their dampers while the fan is operat-
ing. If local heat is available, the series and
parallel fans shall start and local heat shall be
enabled to maintain its unoccupied heating
set point. For Parallel fans, the air damper
shall close to prevent backflow through the
supply air duct, if required to operate for
unoccupied heating. The damper shal be
modulated open to 50% after heating is no
longer required.

2. WARM-UP:

a. Warm-up shall only occur once per day so all
zones associated with an air handler in a
Warm-Up mode shall participate in the
warm-up cycle regardless of their occupancy
schedule. If the zone has no requirement for
heat, the zone controller shall modulate its
primary air damper to its configured mini-
mum heating CFM set point. Parallel fans
shall be disabled. Any zone controller servic-
ing a Series fan terminal shall modulate their
dampers after completing the SFTP cycle.

b. If the zone is caling for cooling, the zone
controller shall modulate its damper to main-
tain its minimum heating CFM set point.
Paralel fans shall be disabled. Any zone
controllers servicing Series fan terminas
shall also maintain their minimum heating
CFM set point after completing its SFTP
cycle.

c. If the zoneis calling for heating and is con-
figured to use central heat, the zone control-
ler shall modulate its terminal damper
between its minimum and maximum heating
CFM set points to maintain its occupied
heating set point. Series terminal zone con-
trollers shall also modulate their air damper
between their minimum and maximum CFM
set points after completing the SFTP cycle. If
the zone controller is not configured for cen-
tral heat, the zone controller shall modulate
its damper to maintain its minimum CFM
heating set point. Parallel fan zone control-
lers and their associated heating control shall
be capable of being enabled if the zone con-
troller is not configured for central heat.



3. Cooling, Fan Only, and Night Time Free Cool- modulate their primary damper to maintain
ing (NTFC): their minimum heating CFM set point.
a. If the zone requirement is none, then the c. If the zone requirement is heating, and the

zone controllers shall modulate their damp-
ers to maintain their minimum cooling CFM
set point. Any zone controllers servicing
Series terminals shall also modulate their
dampers to maintain their minimum cooling
CFM set point after completing their SFTP
cycle. During the NTFC mode the zone con-
troller shall control between its heating and
cooling set points. During the other modes
the zone controller shall modulate its damper
to its occupied cooling set point. Parallel
fans shall only be enabled if the required
CFM fdls below an operator adjustable
CFM limit.

. If the zone requirement is cooling, then the
zone controllers shall modulate their air
dampers between their minimum and maxi-
mum cooling CFM set points to maintain
their cooling set point. Parallel fans shall be
disabled. Series fans shall start and control
after completing their SFTP cycle. For those
terminals that include humidity control, the
damper shall be modulate to an adjustable
maximum if the unit is occupied and heating
is not active. The local Relative Humidity
control shall be disable if the space tempera-
ture falls below the heating set point.

. If the zone requirement is heating, then the
zone controllers shall modulate their damp-
ers to maintain their minimum cooling CFM
set point. Any zone controllers servicing
Series fans shall complete their SFTP cycle
before modulating their dampers. Any zone
controllers servicing single duct units with
reheat capability shall maintain the greater of
either the minimum cooling CFM set point
or the minimum reheat CFM set point. Zone
controllers servicing parallel units shall
enable their fans. Zone controllers servicing
Series terminals shall complete their SFTP
cycle before modulating their dampers. After
the fan starts, the damper shall be modulated
to maintain its minimum cooling CFM set

point.

4, Heat:
a. If the zone requirement is none, then the

zone controller shall maintain its minimum
heating CFM set point. Parallel fans shall be
disabled and their air damper shall be modu-
lated to maintain their minimum heating
CFM set point. Series units shall complete
their SFTP cycle checks and then modulate
its damper to maintain its minimum heating
CFM set point.

. If the zone requirement is cooling, then the
zone controller shall modulate its damper to
maintain its minimum heating CFM set
point. Parallel fans shall be disabled. Zone
controllers servicing Series units shall com-
plete their SFTP cycle and then shall
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zone controller is configured to use central
heat, then it shal modulate its damper
between its minimum and maximum heating
CFM set points to maintain its heating set
point. If it is not configured for central heat,
it shall maintain its minimum heating CFM
set point. Zone controllers servicing parallel
units shall enable their fan. Zone controllers
servicing Series fans, after completing their
SFTP cycle, shall modulate their damper
between their minimum and maximum heat-
ing CFM set points (if configured for central
heat). Otherwise, the zone controller shall
modulate its air damper to maintain its mini-
mum heating CFM set points.

5. Pressurization:

a. If the zone requirement is none or cooling,
then the zone controller shall maintain its
maximum cooling CFM set point. Parallel
fans shall be disabled. The damper for series
fans, after successfully completing its SFTP
cycle, shall modulate to maintain the maxi-
mum cooling CFM set point.

b. If the zone requirement is heating, and the
zone controller has been enabled to provide
local heating, then the zone controller shall
modul ate its damper to its maximum cooling
CFM set point and enable its auxiliary heat.
If local heat is not available, the damper shall
be modulated to maintain its maximum cool-
ing CFM set point.

c. For series fan operations, the SFTP cycle
shall be completed before modulating the
primary air damper to its maximum cooling
CFM set point.

6. Evacuation:

During the Evacuation mode all terminal fans
shall be disabled and all dampers shall close.

Part 4 — Abnormal Conditions

4.01 The proposed system shall include the ability to detect
abnormal conditions, and to react to them automati-
caly. A return to normal conditions shall also generate
a return to normal notification and the system shall
revert back to its original control scheme before the
abnormal condition existed.

The following abnormal terminal conditions shall
automatically generate an alarm and the system shall
take the following actions:

A. If a space temperature sensor is determined by the
zone controller to be invalid, the zone controller
shall generate an alarm, default to its Cooling mode
and maintain its minimum cooling CFM set point.

B. If arelative humidity sensor is determined by the
zone controller to be invalid, the zone controller
shall generate an alarm and disable its humidity
algorithm.

C. If anindoor air quality sensor is determined by the
zone controller to be invalid, the zone controller



shall generate an alarm, and disable its IAQ
algorithm.

D. If a zone controller loses communication with its
associated coordinator, it shall generate an alarm. If
the zone controller does not have a supply-air sen-
sor installed, then the zone controller shall assume
it isin a Cooling mode and modulate its primary air
damper between its minimum and maximum cool-
ing CFM set points. If the zone includes a reheat
coil, it shall aso be controlled to maintain its heat-
ing set point.

E. If alinkage master loses communications with the
equipment controller and it has a primary air tem-
perature sensor installed, the linkage master zone
controller shall determine the equipment operating
mode based on its damper position, airflow, and the
temperature of the primary air.

F. If alinkage master loses communication with an
associated zone controller, the linkage master shall
alarm and remove that zone temperature from its
weighted averages. The zone controller shall con-
tinue to operate in a stand-alone mode.

Part 5 — System
5.01 The system shall include the ability to configure and
display up to 128 zones for each air source. A zone
shall be defined as a space temperature sensor wired to
azone controller.
A. Configuration:
Each zone shall have the ability to configure and
display the following:

1. Minimum/Maximum CFM limits used by the
terminal control when the air source is in the
Cooling mode.

2. Minimum/Maximum CFM limits used by the
terminal control when the air source is in the
Heating mode.

3. Reheat CFM limit (single duct units only) used
when local heat is required and the air source is
in Cooling mode.

4. Parallel fan CFM limit (parallel fan terminas
only).

.CFM  Multiplier (for field cdibration if
required).

. Inlet probe multiplier.

. Terminal Inlet size (diameter or square inches).

. Offset CFM adjustment.

. Heating type.

10. Central Heating enabled/disabled.

11. Heat on delay.

12. Fan off delay (parallel terminal fans only).

13. Maximum duct temperature.
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17. Ventilation set point (CO) and airflow limit.
18. Heat enable/disable.

19. High Relative humidity set point and airflow
limit.

. Zone Display:

Zones shall have the capability to display the fol-
lowing as a minimum:;

1. Terminal operating mode and terminal type.
2. Zone space temperature.
3. Actual damper blade position (0 to 100% open).
4. Primary airflow in CFM .
5. Primary air temperature (if applicable).
6. Terminal fan status (if applicable).
7. Heating capacity (0 to 100%, if applicable).
8. Leaving temperature (heating only).
9. Zone COx (if applicable).

10. Zone Relative Humidity (if applicable).

11. Secondary airflow (if applicable).

. Maintenance Display:

Maintenance screens shall be provided to ease and
expedite the task of troubleshooting. The screens
shall have the capability to display the following as
aminimum:

1. The current calculated CFM set point.

2. Occupancy and override status.

3. Current user set point offset value.

4. Current heating and cooling set points.

5. Heat Status (if applicable).

6. Ducted heating reference temperature.

7. Heating/cooling BTUs supplied.

8. The current calculated secondary CFM set point
(zone pressure control applications only).

9. Current Air Source operating mode and supply
temperature.

10. Average zone temperature, average occupied
zone temperature, and the next occupied/unoc-
cupied day and time for al terminals serviced
by each respective air handler (linkage master
only).

11. Occupancy maintenance screens shall display
such information as timed override status and
duration and current occupied and unoccupied
time (Local schedule only).

12. Position of the greatest open primary air damper
of al terminals serviced by their respective air
handler (coordinator only).

13. Current calculated static pressure reset value
(coordinator only).

14.
15.
16.

Part 6 — Linkage

6.01 Each zone controller shall have the capability to
directly communicate to a factory supplied air source
microprocessor to provide a totally linked and coordi-
nated Air Distribution System.

Alarm set points.
Occupancy Override value.

Heating and cooling Occupied/Unoccupied tem-
perature set points.
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. The linkage shall include the following air source
modes for use by the Coordinator as a minimum:
Off, Cooling, Heating, Morning Warm-Up, Night
Time Free Cooling, Pressurization, and Evacuation.

. The linkage shall also provide system data to the
air source controller for use in its algorithms.

. The coordinator shall periodically poll its assigned
zones to acquire their updated values.

. Space temperature and space temperature set points
acquired by the coordinator for use by the air han-
dler controller shall include a weighted factor, pro-
portional to the size of the zone.

. Only those zones with valid temperature readings
shall be included.

. The system data shall include average zone temper-
ature, average occupied zone temperature, average
occupied and unoccupied heat/cool set points,
occupancy status, and the next occupied zones ter-
minal time and day.

. A static pressure reset value shall be supplied for
optimization purposes as applicable.
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. Maximum CO> or space relative humidity shall be

supplied to the air source through other networking
means.

The system shall provide the capability of using the
above datain the air source algorithms for adaptive
optimal start, Night Time Free Cooling, morning
warm-up, supply temperature reset, dehumidifica-
tion, static pressure control, and Demand Con-
trolled Ventilation adjustments to the mixed air
damper routine.

. The air handler controller shall, through the Air

Distribution System, bias its occupancy time
schedules to provide optimization routines and
occupant override.

. For those systems that do not include inherent link-

age software, the Coordinator shall determine the
operational mode of the equipment through its own
flow sensor and a temperature sensor mounted in
the supply ductwork.

. Thevendor shall make it clear in the bid/proposal if

linkage software is not going to be part of their
offering.
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