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IMPORTANT!
READ BEFORE PROCEEDING!
GENERAL SAFETY GUIDELINES

This equipment is a relatively complicated apparatus.
During installation, operation, maintenance or service,
individuals may be exposed to certain components or
conditions including, but not limited to: refrigerants,
oils, materials under pressure, rotating components, and
both high and low voltage. Each of these items has the
potential, if misused or handled improperly, to cause
bodily injury or death. It is the obligation and respon-
sibility of operating/service personnel to identify and
recognize these inherent hazards, protect themselves,
and proceed safely in completing their tasks. Failure
to comply with any of these requirements could result
in serious damage to the equipment and the property in

which it is situated, as well as severe personal injury or
death to themselves and people at the site.

This document is intended for use by owner-authorized
operating/service personnel. It is expected that this
individual possesses independent training that will en-
able them to perform their assigned tasks properly and
safely. It is essential that, prior to performing any task
on this equipment, this individual will have read and
understood this document and any referenced materials.
This individual will also be familiar with and comply
with all applicable governmental standards and regula-
tions pertaining to the task in question.

SAFETY SYMBOLS

The following symbols are used in this document to alert the reader to areas of potential hazard:

DANGER indicates an imminently
hazardous situation which, if not
avoided, will result in death or serious
injury.

>

DANGER

WARNING indicates a potentially
hazardous situation which, if not
avoided, could result in death or se-

rious injury.
WARNING Jury.

CAUTION identifies a hazard which
could lead to damage to the machine,
damage to other equipment and/or

caution || €nvironmental pollution. Usually an

>

instruction will be given, together with

a brief explanation.

NOTE is used to highlight additional
information which may be helpful to
you.

NOTE

=)

WARNING

i[>l

External wiring, unless specified as an optional connection in the manufacturer’s product
line, is NOT to be connected inside the micro panel cabinet. Devices such as relays, switches,
transducers and controls may NOT be installed inside the micro panel. NO external wiring
is allowed to be run through the micro panel. All wiring must be in accordance with John-
son Controls published specifications and must be performed ONLY by qualified Johnson

Controls personnel. Johnson Controls will not be responsible for damages/problems result-
ing from improper connections to the controls or application of improper control signals.
Failure to follow this will void the manufacturer’s warranty and cause serious damage to

property or injury to persons.
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CHANGEABILITY OF THIS DOCUMENT

In complying with Johnson Controls policy for continu-
ous product improvement, the information contained
in this document is subject to change without notice.
While Johnson Controls makes no commitment to
update or provide current information automatically to
the manual owner, that information, if applicable, can
be obtained by contacting the nearest Johnson Controls
Applied Systems office.

It is the responsibility of operating/service personnel to
verify the applicability of these documents to the equip-
ment in question. If there is any question in the mind
of operating/service personnel as to the applicability of
these documents, then prior to working on the equip-
ment, they should verify with the owner whether the
equipment has been modified and if current literature
is available.

NOMENCLATURE
BASE MODEL NUMBER
12 3 4 567 8 9 10 112 13 14 15 16
BASE PRODUCT TYPE NOMINAL CAPACITY  APPLICATION REFRIGERANT VOLTAGE DUCT LOCATIONS DESIGN SPECIAL
1 111 € 1 L1 l
L : Scroll 1 0 6 :106-ton B : R-407C 1 7:200/3/60
1 1 0 :110-ton C:R-22 2 8:230/3/60 X': Std. Product
A : Air-Cooled 11 5 :15ton E:R410A 4 6:460/3/60 S : Special
1 3 0 :130-ton 4 5:400/3/50 B : Bottom Return
) 1 5 8:575/3/60 R : Rear Return
P : Packaged Rooftop C : Constant Volume 4 0:380/3/60 S : Side Return
V : VAV, VFD
Y : YORK F : FlexSys
B : Bottom Supply
L : Left Supply
— R : Right Supply
C : Cooling Only
N : Natural Gas Heat 4
G : Natural Gas Heat SS HX E
M : Modulating Gas Heat
E : Electric Heat
S : Steam Heat
H : Hot Water Heat
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SECTION 1 - INTRODUCTION

00406VIP

FIG. 1-1 - PACKAGED ROOFTOP AIR CONDITIONING UNIT

ECOLOGICAL AND ECONOMICAL DESIGN

Lower total cost of ownership

Fully modulating gas heat and greater steps of ca-
pacity control offer superior off-design performance
while maintaining optimum occupant comfort.

Accurate ventilation control ensures that no more
than the proper amount of ventilation air is utilized.
This avoids the energy cost of conditioning excess
outside air and simultaneously monitors all other
unit functions for maximized energy efficiency.

Flexible design configurations simplify the design
process and allow the eco? to be applied to virtually
any building application.

Accessibility through double-wall access doors,
spacious compartments and supportive floors im-
proves serviceability.

JOHNSON CONTROLS

INDOOR AIR QUALITY (IAQ)

Indoor air quality features for the indoor envi-
ronment

e A double-sloped stainless steel drain pan with a

single drain connection ensures that all condensate
is voided from the drain pan. It is also visible and
accessible for periodic inspection and cleaning
required by the ASHRAE 62 IAQ standard.

Double-wall construction of the roof, floor, doors,
and walls prevents insulation fibers from entering
the conditioned air. The inner liner also facilitates
periodic cleaning of the unit to prevent harmful
build-up of bacteria or contaminants.

The rooftop unit controller control center uses
microprocessor logic to analyze and optimize ven-
tilation decisions and perform demand ventilation,
and airflow compensation.
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Condensing Section

e (Condenser Fan Motors — The condenser fan

Scroll Compressors — Reliable, efficient, trouble-
free operation is the true measure of a packaged
rooftop’s value. That’s why YORK eco? Packaged
Rooftop Air Conditioners use established scroll-
compressor technology to deliver dependable,
economical performance in a wide range of ap-
plications. With the eco® Packaged Rooftop, you
get the latest generation of compressor enhance-
ments added to the scroll’s inherent strengths. The
simplicity of a hermetic scroll compressor allows
the use of fewer moving parts to minimize break-
down.

Multiple Compressor Staging — Through the use
of the scroll compressor, the eco? has the ability to
stage it’s cooling by enabling and disabling mul-
tiple single stage compressors on multiple circuits.
These compressors are manifolded together in three
independent circuits.

Compressor Circuiting — The eco? is designed so
that only 2 scroll compressors are in tandem within
one refrigeration circuit. This means more reliable
compressors, and less equipment down time. With
multiple circuits, if a compressor should ever fail
on one circuit, the other circuit/s will remain op-
erational to work to maintain occupied loads. The
eco’ system has 3 circuits in a unit.

Compressor Sound Blankets — Optional factory
installed sound blankets can be installed to further
reduce compressor sound attenuation.

Replaceable core filter driers — The optional re-
placeable core filter driers on the eco” provides a
convenient means for maintaining and optimizing
the units refrigeration system. Eliminating addi-
tional field penetrations into the refrigerant circuit,
which could lead to potential problems, reduce the
worry of refrigerant circuit contamination.

Low ambient — The standard low ambient control
sequence provides mechanical cooling as necessary
down to zero degrees on all models. The rooftop
control monitors compressor discharge pressure and
adjusts condenser airflow to maintain the minimum
head pressure for reliable compressor operation.
The adjustment of condenser airflow also provides
energy savings for excellent part load operation and
control.
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motors used on the eco? unit are Totally Enclosed
Air Over (TEAO) to provide maximum durability
through any season.

Condenser Coils — are available in various ma-
terials and coatings to suit almost any type of ap-
plication. Aluminum or copper fins; pre-coated or
post-coated fins. The coating is applied using an
epoxy coating on the aluminum fin. Each coil op-
tion is beneficial when the unit must operate under
extreme conditions such as seashore or industrial
applications.

Condenser Coil Protection — The eco? is avail-
able with either a wire mesh covering or louvered
panels for optimum coil protection. In applications
where unauthorized personnel may have access to
the units, or the units may be susceptible to severe
weather conditions such as hail, the louvered panel
provides protection around the entire condensing
section giving the maximum protection to the coils
and refrigerant components.

Heating Section

e Gas heat design and control options include an

unsurpassed 24:1 turndown modulating gas furnace,
and staged heating control. A Staged furnace is also
available in six step furnaces.

Staged gas heat — The eco? rooftop gas furnace
is an induced-draft gas furnace designed for high
efficiency and reliability. The furnace uses an alu-
minized steel tubular heat exchanger and operates
at temperatures sufficient to prevent acidic exhaust
gases from condensing in the heat exchanger at low
fire rates, unlike drum and tube style furnaces that
generate condensation formation.

Electric — The eco’ is also available with an elec-
trical heater that can range from 40kW up to 240kW.
Depending on the size of the heat required, the eco?
can have 3 to 6 steps of control helping to provide
tighter control of the supply and zone conditioned
air. With the utilization of this multi step function,
the eco? can effectively reduce energy consumption
by bringing on smaller stages of heat while main-
taining the maximum level of comfort.

JOHNSON CONTROLS



AIR MANAGEMENT

The Johnson Controls FlexSys Underfloor Air system
provides a cutting edge, cost competitive alternative to
conventional overhead air distribution systems based on
the performance and system flexibility benefits that it can
provide. When combined with a Johnson Controls eco?
Packaged Rooftop

Unit, the system offers a completed package that provides
an optimum solution for building comfort control.
FlexSys technology uses the open space between the
structural concrete slab and the underside of a raised
access floor system to deliver conditioned air directly
into the occupied zones of office and other commercial
buildings. This underfloor plenum incorporates the air
distribution system with the building power, telecom,
and data cabling in one easily accessed service plenum.
The raised access floor concept is a proven design ideal
for office buildings that house today’s modern business
that relies on critical information technologies to main-
tain high productivity levels. The unmatched flexibility
offered by raised floor systems allows for significant
costs savings and reduced downtimes when a fast-paced
economy demands office space reconfiguration.

e DWDI Airfoil fans — High efficiency fans are used
to improve application flexibility, and address sound
and application concerns.

e Building pressure control — Return fans, exhaust
fans, and barometric relief dampers are available
to meet building pressure control requirements.
Select the most appropriate option for a given ap-
plication.

e Low sound options — allow for application of the
eco2 unit in sound-sensitive applications such as
theaters and downtown areas. Contact Johnson
Controls for more details on site-specific require-
ments.

e Variable Frequency Drives — when a VAV unit
is ordered, the eco2 comes standard with variable
frequency drives (vfd’s). The VFD can optimize
a systems performance by modulating the supply
fan motor speed to reduce energy consumption by
as much as 40% while maximizing occupant com-
fort.

e Fan Spring Isolation — Two-inch spring isolation
is used to prevent vibration transmission from the
rooftop unit’s supply fan to the building.

JOHNSON CONTROLS
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CONTROLS

e Rooftop Controller — the ColdFire™ proces-
sor-based controller uses the latest in processor
technology to provide the highest level of rooftop
control with BACnet open protocol communication
capabilities. An 80-character display and keypad
are standard for simple, and easy to understand
manipulation of control setpoints and readout of op-
erating parameters and diagnostics. Shutdown and
alarm faults are all recorded in memory, and include
a time and day stamp for easy troubleshooting.

e BACnet — the eco® can be adapted to operate with
any building automation system that is BACnet
compatible making it the most flexible large com-
mercial rooftop units on the market.

INDOOR AIR QUALITY

e Double Sloped Stainless Steel Drain Pan — the
eco”’s standard Stainless Steel drain pan meets
ASHRAE 62 requirements for condensate drainage
to improve indoor air quality. Solid wall liners en-
case insulation and prevent moisture from damage.
Additional benefits include easy cleanability and
isolates insulation from conditioned airstream.

|
DRAIN
CONNECTION
\\—b [ | T

T T SINGLE PITCH
DOUBLE SLOPED

LD08022

FIG.1-2 - DOUBLE SLOPED SS DRAIN PAN

This is a visual reference only. Actual
drain pan pitch will vary.

NOTE

e Double Wall Construction — is the standard
construction of the eco’ and incorporates powder
coated pre-fabricated outer panels and corner post
for maximum exterior surface protection.
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e Factory Shrinkwrap —all eco® rooftop units can be

ordered from the factory with factory-fresh shrink-
wrap packaging. No longer does the contractor
need to worry about dirt and debris clogging up
condenser coils or moisture leaking into the air
handler on the units way to the job site or rigging
yard.

Demand Ventilation — can be incorporated into the
unit to improve indoor air quality and help manage
indoor pollutants such as CO, or other harmful
airborne contaminates out of the occupied spaces
for maximum comfort and safety. Activation of
this sequence can easily be accomplished using
CO, sensors connected to the unit. The rooftop unit
controller includes two analog inputs for sensors to
sense indoor and/or outdoor CO2 levels to maintain
optimum occupant comfort and safety. CO2 sensors
are typically used with demand ventilation, how-
ever other sensors may be applied to control indoor
contaminants such as volatile organic compounds
(VOCs).

Smoke Purge — is also available through the User
Interface to evacuate smoke due to fire from a room
Or Zone.

Filtration — The eco? is configured for various types
of filtration to meet the different needs and require-
ments of today's rooftop applications, including
2-inch throwaway, pleated, carbon, and cleanable
filters and 12-inch high efficiency rigid filters.

ELECTRICAL

e Single Point Power — The eco” unit comes standard

with single point power connections to make instal-
lation quick and easy.

Dual Point Power — can be factory installed for
applications that require the mechanical heating
and cooling functions to be separated from the air
handling functions. This enables the unit to be op-
erated in an emergency condition while minimizing
power consumption.

Unit-Mounted Disconnect — is available as an op-
tion to minimize time at installation of equipment
and to reduce necessary field installed items.
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SERVICE AND INSTALLATION

Access Doors — Full-sized access doors provide
easy access into the unit for routine maintenance
and inspection.

Service Valves — Oversized service valves to pro-
vide isolation and quick reclamation and charging of
system refrigerant are available to minimize down-
time and simplify the service and repair task.

Convenience Outlet — For maintenance tasks re-
quiring power tools, an optional 110V GFCI power
supply can power lights, drills or any other power
hand tool needed.

Factory Run-Tested — Each unit is subjected to
a series of quality assurance checks as well as an
automated quality control process before being run-
tested. Fans and drives are balanced at the factory
during testing. The factory run-test ensures safe
proper operation when the unit is installed, and
reduces installation and commissioning time.

Rain Hoods Rotate into Place — No bulky, field-
installed rain hoods here. eco2 rain hoods ship
flush against the unit, and move into position with
the insertion of a few screws and caulk along the
side seams.

Replaceable core filter drier option provides a
means to remove moisture, dirt and debris from the
refrigeration circuit in the event it is opened.

JOHNSON CONTROLS
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SECTION 2 — INSTALLATION

APPROVALS

Designed certified by CSA, ETL, CETL as follows:

1. For use as a forced air furnace with cooling unit
(gas heat models).

2. For outdoor installation only.

For installation on combustible material and may be
installed directly on combustible flooring or Class
A, Class B or Class C roof covering materials.

4. For use with natural gas or LP.

5. When used with LP propane gas one of the follow-
ing conversion kits must be installed before the gas
heat section is fired:

375,000 BTU Input - 385-01866-001
750,000 BTU Input - 385-01866-002
1,125,000 BTU Input - 385-01866-003

Not suitable for use with conventional venting sys-
tems.

LIMITATIONS

The installation of this unit must conform to local build-
ing codes, or in the absence of local codes, with ANSI
223.1 Natural Fuel Gas Code and /or CAN/CGA B149
installation codes.

In US.A.:
1. National Electrical Code ANSI/NFPA No. 70 - Lat-
est Edition.

National Fuel Gas Code Z223.1 - Latest Edition.

Gas-Fired Central Furnace Standard ANSI Z21.47
- Latest Edition.

4. Local gas utility requirements.

Refer to Table 2-1 for voltage limitations.

TABLE 2-1 - VOLTAGE LIMITATIONS

UNIT POWER VOLTAGE VARIATIONS
SUPPLY MIN. VOLTS MAX. VOLTS
575-3-60 518 632
460-3-60 414 506
230-3-60 207 253
200-3-60 180 228

JOHNSON CONTROLS

installing contractor to take appropri-
ate measures to protect the hydronic
coils against low unit supply air tem-
peratures that could result in the freeze
up and rupture of the coils.

CAUTION

If the VAV boxes in the conditioned
A space have hydronic heating coils
installed, it is the responsibility of the

UNIT INSPECTION

Immediately upon receiving the unit, it should be
inspected for possible damage, which may have oc-
curred during transit. If damage is evident, it should
be noted in the carrier’s freight bill. A written request
for inspection by the carrier’s agent should be made at
once. See “Instruction” manual, Form 50.15-NM for
more information and details.

To ensure warranty coverage, this

equipment must be commissioned

and serviced by an authorized John-

son Controls service mechanic or a

qualified service person experienced

in packaged rooftop installation.
Installation must comply with all ap-
plicable codes, particularly in regard
to electrical wiring and other safety
elements such as relief valves, HP
cut-out settings, design working pres-
sures, and ventilation requirements
consistent with the amount and type
of refrigerant charge.

CAUTION

Lethal voltages exist within the control
panels. Before servicing, open and tag
all disconnect switches.

LOCATIONS AND CLEARANCES

The following guidelines should be used to select a
suitable location for unit installation.

1. Unit is designed for outdoor installation only.

2. Condenser coils must have an unlimited supply of
air. Where a choice of location is possible, position
the unit on either north or east side of building.

3. Suitable for roof mount on curb.
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Installation

FORM 100.50-NOM3 (109)

( 72" CLEAR —=

120" CLEAR‘T

—84" CLEAR
GAS
BURNER
- 7
Di N
\ N\
/

P
i].
@
11/4" FPT DRAIN
BOTH SIDES OF UNIT

60" CLEAR
FORAIR
INTAKE

k——1447/16'— Ll

BOTH SIDES

NOTES:

10' clearance minimal over the top of the condensing unit.
Only one adjacent wall can exceed unit height.

12' clearance required to adjacent units.

8' service access recommended on one side.

o0k wbh =

Dim. is to outside of lifting lugs.

FIG. 2-1 — UNIT CLEARANCES

16'-7 13/16"
LD08174A

Economizer and exhaust hoods, where applicable, are folded inside unit for shipment.

4. Roof structures must be able to support the weight
of the unit and its accessories. Unit must be in-
stalled on a solid level roof curb or appropriate
angle iron frame.

5. Maintain level tolerance to 1/2 inch across width

and 2 inches along the length.

Unit clearances are shown in Figure 2-1.

The clearances shown are to provide
adequate condenser airflow and ser-
vice access to inside the unit. Addi-
tional clearance should be considered
for component replacement such as
compressors, evaporator coils, and
supply or exhaust fans.

NOTE

IS

While it is a common practice to
operate the fan as soon as possible
(air movement during construction)
on the job site, the incomplete duc-
twork and missing diffuser grilles
will greatly reduce air resistance and
will allow the fan to operate beyond
design parameters. This practice
may result in water carry over and
flooding of the unit. Also, the supply
Jfan motor may overamp and become
damaged.

>

CAUTION
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RIGGING AND HANDLING

Proper rigging and handling of the equipment is man-
datory during unloading and setting it into position to
retain warranty status. All lifting lugs must be used to
prevent twisting and damage to the unit.

Care must be taken to keep the unit in the upright
position during rigging and to prevent damage to the
water-tight seams in the unit casing. Avoid unnecessary
jarring or rough handling.

Proper spreader bars and cables should be used when
rigging - see Figure 2-2. It is also mandatory that an
experienced and reliable rigger be selected to handle
unloading and final placement of the equipment. The
rigger must be advised that the unit contains internal
components and that it be handled in an upright position.
Care must be exercised to avoid twisting the equipment
structure.

Unit weights are listed under Table 2-2 in this manual.
These weights must be referred to when selecting a crane
for rigging and figuring roof weight loads. Contact your
Johnson Controls Sales Office if you have any questions
regarding unit weights.

In addition, corner loads and lifting lug loads are listed
in Fig. 2.2

JOHNSON CONTROLS



FORM 100.50-NOM3 (109)

STANDARD CABINET

(o] w0 o
g 8 2 - 8 g g S
7o = 2 2 2 g 5
N I3\ D
sl 2 4 6 8‘ 10‘ 12‘
140.00
(@)
o)
Z
)
CG m
OUTSIDE WIDTH Z
m
P
m
Y Z
o
D
Al 1 3 5 7 9 1
X
OUTSIDE LENGTH
UNIT WEIGHTS, CORNER AND LIFTING LUG LOADS
uNITsIzE| 106 | 110 | 115 | 130 CORNER LOADS LIFTING LUG LOADS
WEIGHT, UNIT UNIT
13,997 | 14,192 | 14,312 | 15,187 106 | 110 | 115 | 130 106 | 110 | 115 | 130
LBS SIZE SIZE
CENTER OF GRAVITY A | 2610 2673 | 2,679 | 2,792 1 | 447 | 447 | 457 | 477
ONIT B | 2760 | 2,820 | 2,824 | 2,929 2 | 447 | 447 | 457 | 477
SIZE 106 | 110 ( 115 | 130 C | 4434|4466 | 4521|4846 3 | 1566 | 1632 | 1642 | 1740
X, INCHES | 233 [231.7[232.7 [ 2356 D [47193]4233 (47288 | 4619 4 | 1581|1640 | 1650 | 1741
Y,INCHES | 72 | 719 | 719 | 717 5 | 2596 | 2633 | 2643 | 2706
Z,INCHES | 39 [ 391 | 39 | 395 6 | 2635 | 2669 | 2679 | 2738
-l 7 | 900 | 900 | 910 | 930
8 | 936 | 936 | 946 | 966
9 | 695|695 705 | 818
10 | 1043 | 1043 [ 1053 | 1167
11 | 574 | 574 | 584 | 713
12 | 574 | 574 | 584 | 713

LIFTING LUG POINTS

FIG. 2-2 - UNIT RIGGING
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Installation

EXTENDED CABINET

FORM 100.50-NOM3 (109)

g8 8 3 5 g 3 g g g
° N h ® o N 3 3 =
- 3 3 9 g -
Bl 2 4 6‘ 10‘ 12‘ 14‘
140.00
Q
(@]
Z
o
- CG m
OUTSIDE WIDTH ’ z
g
m
Y zZ
\ lw)
Al 1 5 5 7 9 17 13 b
X
OUTSIDE LENGTH
UNIT WEIGHTS, CORNER AND LIFTING LUG LOADS
uUNITSIZE| 106 | 110 | 115 | 130 CORNER LOADS LIFTING LUG LOADS
WEIGHT, UNIT UNIT
15,642 | 15,837 | 15,957 | 16,832 106 | 110 | 115 | 130 106 | 110 [ 115 [ 130
LBS SIZE SIZE
ENTER OF GRAVITY A | 3052 | 3121 | 3126 | 3.239 1 [ 1068 | 1068 | 1068 [ 1068
ONIT B | 3117 [ 3,182 [ 3,186 | 3,202 2 | 1068 | 1068 | 1068 | 1068
SIZE 106 [ 110 | 115 | 130 C | 4786 | 4813 | 4869 | 5192 3 |es7 | 753 | 753 | 830
X, INCHES | 267.7 | 266.1 | 267.2 | 270.5 D [4687]4721 (4777 | 5108 4 [ 701 | 761 | 761 | 831
Y,INCHES | 707 | 70.7 | 70.7 | 706 5 | 1399 | 1435 | 1435 [ 1478
Z, INCHES | 40.0 | 40.1 | 40.0 | 404 6 | 13571390 | 1390 | 1429
7 | 1304 | 1304 | 1304 | 1304
8 | 1287 [ 1287 [ 1287 [ 1287
9 | 948 [ 948 | 948 [ 048
10 [ 1147 [ 1147 | 1147 [ 1147
11 [ 910 [ 910 | 923 [1041
12 | 958 [ 958 | 970 [ 1088
13 [ 2103 [ 2103 [ 2152 [ 2357
14 | 2066 [ 2066 [ 2113 [ 2316
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LIFTING LUG POINTS
FIG. 2-2 — UNIT RIGGING (CONT)
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A

CAUTION

There are eight shipping support rails
and spacers installed under the base
of the unit on the standard cabinet
and nine shipping support rails and
spacers on the extended cabinet. The
rails are required for shipping because
the unit is wider than the trailer bed
and the side rails of the unit are not
supported. THESE RAILS MUST BE
REMOVED BEFORE THE UNIT IS
PLACED ON THE CURB. Labels,
Figure 2-3, are attached to the base
rails to identify the locations of the
support rails. The labels are located on
both sides of the unit. A single screw
positioned six inches in from each side
fastens the support rail and spacer to
the unit. The best time to remove the
screws holding the support and spacer
in place is just before the unit is lifted
from the trailer bed to the curb. The
support rails and spacers should not
be removed if the unit is not going to
be installed on a curb.

JOHNSON CONTROLS

CAUTION

FORM 100.50-NOM3 (109)

On units with bottom supply, the two
shipping support rails in the area of
the supply air opening are used to
secure a shipping closure panel. The
shipping closure panel is attached to
the rails and will detach from the unit
with the shipping support rails.

LIFTING
LUG

REMOVE SHIPPING SUPPORT AND SPACER
IMMEDIATELY BEFORE PLACING UNIT
ON CURB - DO NOT REMOVE SHIPPING

SUPPORT IF UNIT IS PLACED ON A SLAB

SHIPPING SUPPORT /
AND SPACER
REMOVE FASTENER THAT

|

.

ATTACHES SHIPPING
SUPPORT- SCREW
HEAD IS PAINTED RED

FIG. 2-3 — SHIPPING SUPPORT LABEL

LD10800
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Installation

PHYSICAL DATA

TABLE 2-2 - PHYSICAL DATA - MODEL 106, 110, 115, 130, 150

FORM 100.50-NOM3 (109)

MODEL SIZE | 106 | 110 115 130 150
GENERAL DATA

LENGTH - STANDARD CABINET WITHOUT HOODS

(INCHES) 378 378 378 378
EXTENDED CABINET LENGTH W/O HOODS (INCHES) 442 442 442 442
BASE WIDTH WITHOUT HOODS (INCHES) 140 140 140 140
BASE HIEGHT (INCHES) 90 90 90 90
WEIGHTS (LBS.) (BASE UNIT, NO OPTIONS)

STANDARD CABINET, COOLING ONLY WITH ECONOMIZER 15,538 15,733 15,853 16,728
EXTENDED CABINET, COOLING ONLY WITH ECONOMIZER 15,642 15,837 45,957 16,832
OPTION WEIGHTS (LBS.)

POWER EXHAUST (BLOWER, MTR, MTR BASE, FAN

SKID, MOD DAMPER & HOOD 2063 2,063 2063 2063
POWER EXHAUST (BLOWER, MTR, MTR BASE, FAN

SKID, VFD, BARO DAMPER & HOOD 2,358 2,958 2,958 2,353
BAROMETRIC ONLY 538 538 538 538
375 MBH GAS HEAT 192 192 192 192
750 MBH GAS HEAT 334 334 334 334
1125 MBH GAS HEAT 474 474 474 474
ELECTRIC HEATERS 263 263 263 263
CONDENSER WIRE GUARD 65 65 65 65
COPPER CONDENSR COILS (ADDITIONAL) 485 485 485 720
COPPER EVAPORATOR COILS (ADDITIONAL) 825 1100 1100 1375
COMPRESSOR DATA

QUANTITY/SIZE (NOMINAL HP) 6 X 15 6 X 15 i i ?Z 6X20
TYPE SCROLL SCROLL SCROLL SCROLL
CAPACITY STEPS (QTY X %) 6 X 16 6 X 16 ii?g 6 X 16
STANDARD CABINET REFRIGERANT CHARGE (R22) *

SYS 1-LB (KG) 72 (32.7) 75 (34.1) 75 (34.1) 83 (37.8)
SYS 2- LB (KG) 72 (32.7) 75 (34.1) 75 (34.1) 83 (37.8)
SYS 3-LB (KG) 72 (32.7) 75 (34.1) 75 (34.1) 83 (37.8)
STANDARD CABINET REFRIGERANT CHARGE (R407C) *

SYS 1-LB (KG) 88 (39.2) 91 (41.3) 91 (41.3) 101 (45.8)
SYS 2-LB (KG) 88 (39.2) 91 (41.3) 91 (41.3) 101 (45.8)
SYS 3-LB (KG) 88 (39.2) 91 (41.3) 91 (41.3) 101 (45.8)
EXTENDED CABINET REFRIGERANT CHARGE (R22) *

SYS 1- LB (KG) 74(335) | 77(349) | 77(349) | 85(386)
SYS 2-LB (KG) 74 (33.5) 77 (34.9) 77 (34.9) 85 (38.6)
SYS 3-LB (KG) 74(335) | 77(349) | 77(349) | 85(386)
EXTENDED CABINET REFRIGERANT CHARGE (R407C) *

SYS 1-LB (KG) 90 (40.8) 93 (42.2) 93 (42.2) 103 (46.7)
SYS 2-LB (KG) 90 (40.8) 93 (42.2) 93 (42.2) 103 (46.7)
SYS3-LB (KG) 90(40.8) | 93(422) | 93(422) | 103(46.7)

* ALWAYS VERIFY PROPER CHARGE VALUES USING THE CHARGE INFORMATION PRINTED ON THE RATING PLATE ON THE UNIT.
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Continued next page
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TABLE 2-2 - PHYSICAL DATA - MODEL 106, 110, 115, 130, 150 (CONTINUED)

FORM 100.50-NOM3 (109)

MODEL SIZE 106 | 110 | 115 130 150
SUPPLY FAN AND DRIVE
QUANTITY 1 1 1 1
TYPE FC/AF FC/AF FC/AF FC/AF
ik 36X36 / 36X36 / 36X36 / 36X36 /
40X40 40X40 40X40 40X40
MOTOR SIZE RANGE (MIN. TO MAZ. HP) 10-75 10-75 10-75 10-75
AIR FLOW RANGE (MIN. TO MAX. CFM) 27500-46000 | 27500-46000 | 30000-46000 | 33000-46000
STATIC PRESSURE RANGE (MIN. TO MAX. ESP) 0-6” 0-6” 0-6” 0-6”
EXHAUST FAN
QUANTITY 1 1 1 1
TYPE FC FC FC FC
SIZE 32-32 32-32 32-32 32-32
MOTOR SIZE RANGE (MIN. TO MAZ. HP) 7.5-40 7.5-40 7.5-40 7.5-40
AIR FLOW RANGE (MIN. TO MAX. CFM) 0-46000 0-46000 0-46000 0-46000
STATIC PRESSURE RANGE (MIN. TO MAX. ESP) 0-2’ 0-2’ 0-2’ 0-2’
RETURN FAN
QUANTITY 1 1 1 1
TYPE PLENUM PLENUM PLENUM PLENUM
SIZE 445 445 445 445
MOTOR SIZE RANGE (MIN. TO MAZ. HP) 10-50 10-50 10-50 10-50
AIR FLOW RANGE (MIN. TO MAX. CFM) 0-46000 0-46000 0-46000 0-46000
STATIC PRESSURE RANGE (MIN. TO MAX. ESP) 0-3" 0-3’ 0-3" 0-3’
EVAPORATOR COIL (R22)
SIZE (SQUARE FEET) 68.9 68.9 68.9 68.9
NUMBER OF ROWS / FINS PER INCH 3/10 4/10 4/10 5/10
TUBE DIAMETER / SURFACE V2l 2l 2l 2l
ENHANCED | ENHANCED | ENHANCED | ENHANCED
EVAPORATOR COIL (R407)
SIZE (SQUARE FEET) 68.9 68.9 68.9 68.9
NUMBER OF ROWS / FINS PER INCH 4/10 5/10 5/10 5/10
TUBE DIAMETER / SURFACE vl V2l vl V2l
ENHANCED | ENHANCED | ENHANCED | ENHANCED
CONDENSER COIL (R22, AL & CU FIN)
SIZE (SQUARE FEET) 1447 1447 1447 1447
NUMBER OF ROWS / FINS PER INCH 2/17 2/17 2/17 3/13
TUBE DIAMETER / SURFACE 3/8” 3/8” 3/8” 3/8”
CONDENSER COIL (R407, AL & CU FIN)
SIZE (SQUARE FEET) 1447 1447 1447 1447
NUMBER OF ROWS / FINS PER INCH 3/13 3/13 3/13 4117
TUBE DIAMETER / SURFACE 3/8” 3/8” 3/8” 3/8”
CONDENSER FANS
QUANTITY 6 6 6 6
TYPE PROP PROP PROP PROP
DIAMETER (INCHES) 36 36 36 36
POWER (HP EACH) 2 2 2 2

JOHNSON CONTROLS
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Installation

FORM 100.50-NOM3 (109)

TABLE 2-2 - PHYSICAL DATA - MODEL 106, 110, 115, 130, 150 (CONTINUED)

MODEL SIZE 106 | 1o [ 15 | 130 150
FILTERS - 2” THROWAWAY (PRE-FILTER POSITION)
QUANTITY 2418 2418 2418 2418
25X 16/ 25X 16/ 25X16/ 25X 16/
SIZE (LENGTH X WIDTH) (IN.)
25X 20 25X 20 25X 20 25X 20
TOTAL FILTER FACE AREA (SQUARE FEET) 94.4 94.4 94.4 94.4
FILTERS -2” CLEANABLE (PRE-FILTER POSITION)
QUANTITY 2418 248 2418 2418
25X 16/ 25X 16/ 25X 16/ 25X 16 /25
SIZE (LENGTH X WIDTH) (IN.)
25X 20 25X 20 25X 20 X 20
TOTAL FILTER FACE AREA (SQUARE FEET) 94.4 94.4 94.4 94.4
FILTERS - 2” PLEATED, 30% EFFICIENT (PRE-FILTER POSITION)
QUANTITY 2418 2418 2418 2418
25X 16/ 25X 16/ 25X 16/ 25X16/
SIZE (LENGTH X WIDTH) (IN.)
25X 20 25X 20 25X 20 25X 20
TOTAL FILTER FACE AREA (SQUARE FEET) 94.4 94.4 94.4 94.4

FILTERS - 12” RIGID 65%, 2” 30% PREFILTER (PRE-FILTER POSITION

QUANTITY 10/15 10/15 10/15 10/15
20 X 16/ 20 X 16/ 20X 16/ | 20X 16/25
SIZE (LENGTH X WIDTH) (IN.)
25 X 20 25 X 20 25 X 20 X 20
TOTAL FILTER FACE AREA (SQUARE FEET) 74.3 74.3 74.3 74.3
FILTERS - 12” RIGID 95%, 2” 30% PREFILTER (PRE-FILTER POSITION
QUANTITY 10/15 10/15 10/15 10/15
20 X 16/ 20 X 16/ 20 X 16/ 20 X 16/
SIZE (LENGTH X WIDTH) (IN.)
25 X 20 25 X 20 25 X 20 25 X 20
TOTAL FILTER FACE AREA (SQUARE FEET) 74.3 74.3 74.3 74.3
FILTERS - 2” CARBON (PRE-FILTER POSITION)
QUANTITY 24/8 24/8 2418 24/8
25X 16/ 25X 16/ 25X 16/ 25X 16/
SIZE (LENGTH X WIDTH) (IN.)
25 X 20 25 X 20 25 X 20 25 X 20
TOTAL FILTER FACE AREA (SQUARE FEET) 9.4 9.4 9.4 9.4

GAS FURNACE

STAGED FURNACE SIZE (INPUT/OUTP[UT/STAGES

375 MBH /300 MBH / 2 STAGES

750 MBH /600 MBH / 4 STAGES

1125 MBH / 900 MBH / 6 STAGES

GAS PRESSURE RANGE (MIN. TO MAX. IWG

4.5-13.5" W.C.

MODULATING FURNACE SIZES

375 MBH / 300 MBH / 8:1 TURNDOWN

750 MBH / 600 MBH / 16:1 TURNDOWN

TEMPERATURE

(INPUT/OUPUT/TURNDOWN)

1125 MBH / 900 MBH / 24:1 TURNDOWN
GAS PRESSURE RANGE (MIN. TO MAX. IWG 4.5-13.5" W.C.
MINIMUM HEAT EXCHANGER ENTERING SUPPLY AIR 40°F
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GAS LINE
CONNECTION 241.00
2-1/2" GAS OUTLET 192.21
1-1/2" MPT CONN. - POWER CONNECTION
8 THRU FLOOR
GAS HEAT FLUE O | gos

BEE
o6

GAS
BURNER

ELECTRIC
w HEATER

I

250 =z

1-1/4" FPT DRAIN
BOTH SIDES OF UNIT

144.45

AIRFLOW

FIG. 2-4 - GAS FURNACE CONNECTIONS

JOHNSON CONTROLS

FORM 100.50-NOM3 (109)

27



Installation

FORM 100.50-NOM3 (109)

ELECTRICAL DATA

ELECTRICAL SERVICE SIZING

In order to use the electrical service required for the cool-
ing only eco’ rooftop, use the appropriate calculations
listed below from U.L. 1995. Based on the configura-
tion of the rooftop, the calculations will yield different
MCA (minimum circuit ampacity), and MOP (maximum
overcurrent protection).

Using the following load definitions and calculations,
determine the correct electrical sizing for your unit. All
concurrent load conditions must be considered in the
calculations, and you must use the highest value for any
combination of loads.

Load Definitions:

* LOADI is the current of the largest motor — com-
pressor or fan motor.

* LOAD?2 is the sum of the remaining motor currents
that may run concurrently with LOAD].

TABLE 2-3 - COMPRESSOR DATA

o LOAD?3 is the current of the electric heaters — zero
for cooling only units.

e LOAD4 is the sum of any remaining currents
greater than or equal to 1.0 amp.

Use the following calculations to determine MCA
and MOP for units supplied with a single-point power
connection:

MCA =(1.25 x LOADI1) + LOAD2 + LOAD3 + LOAD4

MOP = (2.25 x LOAD1) + LOAD2 + LOAD3 + LOAD4

If the MOP does not equal a standard current rating
of an overcurrent protective device, then the marked
maximum rating is to be the next lower standard rating.
However, if the device selected for MOP is less than the
MCA, then select the lowest standard maximum fuse

size greater than or equal to the MCA.

COMPRESSOR NOMINAL VOLTAGE
MODEL | QUANTITY 200/3/60 230/3/60 460/3/60 575/3/60 400/3/50
PER UNIT MODEL RLA* [ LRA | RLA* | LRA | RLA* | LRA | RLA* | LRA | RLA* | LRA
R22
106 6 ZR19 54.7 425 48.0 425 23.8 187 211 148 23.8 198
110 6 ZR19 55.5 425 48.1 425 24.0 187 211 148 24.0 198
4 ZR19 56.4 425 48.9 425 244 187 19.6 148 244 198
1 2 ZR250 78.3 505 73.0 505 31.1 225 24.9 180 31.1 225
130 6 ZR250 73.0 505 73.0 505 314 225 25.2 180 314 225
R407
106 6 ZR19 54.9 425 49.3 425 28.8 187 23 148 28.8 198
110 6 ZR19 54.9 425 49.3 425 28.8 187 23 148 28.8 198
4 ZR19 55.1 425 49.3 425 28.8 187 23 148 28.8 198
1 2 ZR250 77.6 505 73.0 505 33.9 225 28.8 180 33.9 225
130 6 ZR250 78.4 505 73.0 505 33.9 225 28.8 180 33.9 225
NOTE: *RLA DATA IS PER COMPRESSOR
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TABLE 2-4 - SUPPLY AND EXHAUST FAN MOTOR (ODP OR TEFC)

FORM 100.50-NOM3 (109)

HIGH EFFICIENCY - ODP PREMIUM EFFICIENCY - ODP
MOTOR NOMINAL VOLTAGE NOMINAL VOLTAGE
200/3/60 | 230/3/60 | 460/3/60 | 575/3/60 | 400/3/50 | 200/3/60 | 230/3/60 | 460/3/60 | 575/3/60 | 400/3/50
HP FLA FLA FLA FLA FLA FLA FLA FLA FLA FLA
5.0 16.1 13.2 6.6 5.3 8.3 14.9 12.8 6.4 5.2 8.3
75 25.0 21.6 10.8 8.2 13.3 213 20.0 10.0 7.4 13.3
10.0 33.0 28.0 14.0 11.0 17.5 29.0 25.8 12.9 10.3 17.5
15.0 44.8 40.6 20.3 16.2 245 40.7 35.4 17.7 14.1 245
20.0 61.0 50.0 25.0 20.0 32.0 54.3 47.0 23.5 18.9 32.0
25.0 74.0 62.0 31.0 23.8 39.0 69.5 60.0 30.0 242 39.0
30.0 87.0 72.0 36.0 28.0 46.0 81.0 70.0 35.0 28.0 46.0
40.0 113.0 98.0 49.0 38.8 59.0 111.0 92.0 46.0 37.4 59.0
50.0 144.0 124.0 62.0 49.2 73.0 137.0 114.0 57.0 46.0 73.0
60.0 167.0 144.0 72.0 57.4 87.0 160.0 136.0 68.0 56.0 87.0
HIGH EFFICIENCY - TEFC PREMIUM EFFICIENCY - TEFC
MOTOR NOMINAL VOLTAGE NOMINAL VOLTAGE
200/3/60 | 230/3/60 | 460/3/60 | 575/3/60 | 400/3/50 | 200/3/60 | 230/3/60 | 460/3/60 | 575/3/60 | 400/3/50
HP FLA FLA FLA FLA FLA FLA FLA FLA FLA FLA
5.0 15.2 13.4 6.7 5.4 8.0 14.6 13.0 6.5 5.2 8.0
7.5 24.8 20.4 10.2 8.2 12.0 22.0 20.0 10.0 8.0 12.0
10.0 29.5 28.4 14.2 1.4 17.2 28.5 25.0 12.5 10.0 17.2
15.0 43.7 38.8 19.4 15.5 22.6 42.4 37.0 18.5 14.8 22.6
20.0 60.0 48.0 24.0 191 325 56.0 48.0 24.0 19.0 325
25.0 73.0 60.0 30.0 242 39.0 68.4 60.0 30.0 23.9 39.0
30.0 87.0 74.0 37.0 29.6 46.0 83.0 72.0 36.0 298.0 46.0
40.0 113.0 94.0 47.0 38.0 57.0 107.0 94.0 47.0 37.0 57.0
50.0 140.0 118.0 59.0 47.4 72.0 131.0 118.0 59.0 46.0 72.0
60.0 161.0 140.0 70.0 56.0 84.0 159.0 138.0 69.0 55.0 84.0
TABLE 2-5 - CONDENSER FAN MOTOR RLA
NOMINAL VOLTAGE
MODEL | QUANTITY PERUNIT 200/3/60 230/3/60 460/3/60 575/3/60 400/3/50
RLA RLA RLA RLA RLA
106 6 7.3 6.2 3.1 25 3.8
110 6 7.3 6.2 3.1 25 3.8
115 6 7.3 6.2 3.1 25 3.8
130 6 7.3 6.2 3.1 25 3.8
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Installation

TABLE 2-6 - MISCELLANEOUS ELECTRICAL DATA

FORM 100.50-NOM3 (109)

NOMINAL VOLTAGE
DESCRIPTION 200V 230V 400V 460V 575V
AMPS AMPS AMPS AMPS AMPS
Control Transformer, 1.5 kVA 7.5 6.5 3.8 3.3 2.6
Convenience Outlet, 2 kVA 9.6 8.7 5.0 4.4 3.5
Gas Heat, 1.5 kVA 7.5 6.5 3.8 3.3 26
TABLE 2-7 — ELECTRIC HEAT
Nominal Voltage
kW 208V 240V 480V 600V
AMPS AMPS AMPS AMPS
40 111.0 96.2 481 38.5
80 2221 192.5 96.2 77.0
100 277.6 240.6 120.3 96.2
120 N/A 288.7 144.3 115.5
160 N/A N/A 192.5 154.0
200 N/A N/A 240.6 192.5
240 N/A N/A 288.7 230.9

Notes:

1. Heaters will be sized as follows: 200V heaters rated at 208V, 230V

heaters rated at 240V, 460V heaters rated at 480V, 575V heaters

rated at 600V.
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FILTERS

Two-inch “throwaway” filters are standard and factory
installed in a filter rack located prior to the evaporator
coil. Any optional pre-filters ordered with the unit will
be shipped inside the unit, but must be field installed.

Pre-filters must always be installed ahead of the evapo-
rator coil. Pre-filters must be kept clean and replaced
with the same size and type as shipped with the unit.
Dirty filters will reduce the capacity of the unit and may
result in frosted coils and safety shutdowns. Required
filter sizes and qualities are shown in Table 2-2. The
unit should never be operated for any length of time
without the proper filters installed in the unit.

DRAIN
PAN

DRAIN /
NIPPLE

NO.1 - FAN OFF

TRAP

DRAIN
PAN

i

NO. 2 - TRAP CONDITION WHEN FAN STARTS

DRAIN
PAN :IT

COOLING COIL
NO. 3 - FAN RUNNING AND CONDENSATE

DRAIN PAN

LD06342-1

FIG. 2-5 - DRAIN TRAP SHOWING WATER
LOCATION DURING DRAW THROUGH
OPERATION STAGES

CONDENSATE DRAIN

Condensate Drain Piping

The ECO 2 cooling coils are located in the units so that
the supply air is drawn through them. This results in
the condensate being subjected to negative (-) static
pressure. Unless some means of pressure equalization

JOHNSON CONTROLS
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is provided in the condensate drain, the air rushing back
through the drainpipe will cause the condensate to build
up in the drain pan. As the unit continues to operate, the
accumulated water will be carried with the air stream,
overfilling the drain pan causing possible water leaks
into the supply duct and/or causing water damage in
the building. A trap must be installed to prevent this
condensate water build-up (see Figures 2-5 & 2-6).

"H" must be at least
1 inch plus fan total
static pressure

—

 S—

)*( ||X|| — 1/2 uHu

)
|

LD05370-2

FIG. 2-6 - TRAP DETAIL FOR DRAW THROUGH
APPLICATION

Condensate Drain Trap

For “Draw-through” applications, install a trapped con-
densate drain line at unit drain connection (see Figure
2-6) according to all governing codes. “H” dimension
must be at least 1 inch greater than design Total Static
Pressure (TSP) of fan.

The trap and drain lines should be protected from freez-
ing. Plumbing must conform to local codes. Use a seal-
ing compound on male pipe threads. Install condensate
drain lines from the 1-1/4 inch NPT female connections
on the unit to an open drain.

The unit must be properly trapped and
charged with water before the units
are started.

NOTE
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AIR HOODS FOR ECONOMIZER

There are four (4) economizer outside air intake hoods
provided with the unit. The hoods are made operational
per the following instructions:

e Remove the screws holding the economizer hood
shipping covers in place. Discard covers.

e Apply a bead of RTV sealer along the edge of
both hoods and each pivot joint to prevent water
leakage.

e Rotate the hoods out (each hood is hinged). Secure
the hoods with screws along the top and sides.

e Seal any unused screw holes with RTV or by re-
placing the screw.

AIRHOODS FORFIXED OUTSIDEAIR (UNITS WITH-
OUT ECONOMIZER)

These hoods are made operational per the above pro-
cedure. The dampers may be adjusted by loosening the
thumb screw, turning the lever to the desired position,
and retightening the thumb screw.

AIR HOODS FOR EXHAUST AIR

When furnished, these hoods and dampers are factory
installed.

FIELD WIRING

Figure 2-7 & 2-8 show the field control wiring to CTBI1.
All field control wiring is field supplied and installed.

Thermostat

A thermostat (2 stage cool or 2 stage heat) can be used
on CV units. On CV units the thermostat is the primary
means of control for he unit. The thermostat should be
mounted on an inside wall approximately 56" above the
floor where it will not be subject to drafts, sun exposure
or heat from electrical fixtures or appliances.

Space Sensor

The space sensor (if used) can be used on either CV or
VAV units. The space sensor can be used for unit control
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in lieu of a thermostat. Even if a thermostat is wired
to the rooftop unit, the space sensor will supply space
air temperature values if connected. When mounting
a space sensor, it should be located on an inside wall
approximately 56" above the floor where it will not be
subject to drafts, sun exposure or heat from electrical
fixtures or appliances. Shielded Wire must be used
that is grounded at control panel only.

CO, Sensor

The optional CO, sensor is used for demand ventilation.
When ordered , a CO, sensor is installed in the outdoor
and return air stream.

Occupied/Unoccupied Input

A contact-closure input is provided for hard-wiring an
external device such as a central time clock, a thermostat
with scheduling or BAS system, or a manual switch.

Contact Closure = Occupied
Contacts Open = Unoccupied

Note that 24 volts (24VAC), terminal 1 of the terminal
block CTB1, must be used as the 24 volt AC source
for switching the contact to the unit controller Oc-
cupied/Unoccupied input. Use of any power source
external to the controller will result in damage to the
unit controller.

Shutdown Input

A contact-closure input is provided for emergency
shutdown of the unit. When this circuit is open, the unit
shuts down with supply fan, exhaust fan turned off, and
outside air dampers are closed. This state is maintained
until the input is activated (contacts closed).

Contact Closed = Normal Operation

Contacts Open = Shutdown

Note that a jumper is installed at the factory between
terminals 3 (24VAC) and terminal 4 (SD) of the low
voltage terminal block CTB1. When a field shutdown
input is used, the jumper must be removed and the
external dry contact connected between terminal 3 and
4. The connection of an external power supply to these
terminals will result in damage to the Unit Controller.
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Smoke Purge Input

There are three field connection points for Smoke Purge
operation, “Smoke Purge 17, “Smoke Purge 2” and
“Smoke Purge 3”. When a field supplied dry contact
is closed between terminal 3 (24VAC) and terminal 6
(SMK1) the unit will initiate whatever smoke purge
sequence has been programmed into the Unit Control-
ler for Smoke Purge Sequence 1. When a field supplied
dry contact is closed between terminal 3 (24VAC)
and terminal 7 (SMK2) the unit will initiate whatever
smoke purge sequence has been programmed into the
Unit Controller for Smoke Purge Sequence 2. When a
field supplied dry contact is closed between teiminal3
(24VAC) and terminal 8 (SMK3) the unit will initiate
whatever smoke purge sequence has been programmed
into the Unit Controller for Smoke Purge Sequence 3.
Refer to the SMOKE PURGE information contained in
Section 5 of this manual for additional programming
information. The Smoke Purge operating state will be
maintained until the contact is opened.

No external power source may be used
when field wiring any of the above
inputs. The 24 volt AC source on
terminal 3 (24VAC) of the Terminal
Block CTB1 must be used as the power
source when field wiring these inputs,
as shown in Fig. 2-7 & 2-8. Failure
to do so will result in improper unit

operation and damage to the unit
controller.

VAV Heat Relay Output

This is a field wired OUTPUT that is used to command
the VAV boxes to full open during morning warm up
operation. This 24VAC signal should have a maximum
current draw not to exceed 20VA. If the VA require-
ment of the VAV boxes approaches 20VA, isolation
relays should be field supplied and installed to avoid
overloading the unit power supply.

JOHNSON CONTROLS
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Note that this signal is used to drive the VAV boxes
open in morning warm up operations. Failure to drive
the VAV boxes open during this mode of operation can
cause unit shutdown and/or damage to the ductwork
due to overpressurization.

The VAV Heat Relay Output cannot
exceed a current draw of 20VA. If the
power requirements of the VAV boxes

exceed this amount, isolation relays
must be field supplied and installed
to prevent overloading the unit con-
troller power supply.

CAUTION

RETURN AIR BYPASS DAMPER

Units built with the FlexSys option will have an open-
ing in the base of the unit between the evaporator coil
and the supply air blower. A FlexSys unit requires a
means to bypass return air and mix it with the air off
the evaporator coil. York does have a special curb with
the return duct bypass and bypass damper built into the
curb. The purpose of the damper is to temper the sup-
ply air to the under floor system by mixing return air
with the air off the evaporator coil. After the system is
initialized, the mixed air damper modulates based ratio
of the difference between the mixed air temperature
minus the supply air temperature compared to the return
air temperature minus the supply air temperature. As
the mixed air temperature decreases, the damper opens
allowing more air to bypass the evaporator coil resulting
in a higher mixed air temperature supply to the under
floor system.

The mixed air damper must be wired and installed into
the system in the field. The wires to connect the actuator
are located in the supply fan section, in the proximity
of the actuator in the supply fan section floor, opposite
the supply fan motor side. The plug assembly/wires are
attached with an elastic band and must be wired to the
actuator, and the “plugs” mated together. Connect the
wires to the motor as follows:

*  Wire labeled “412” to terminal 1 in the actuator
e Wire labeled “303” to terminal 2 in the actuator
e Wire labeled “411” to terminal 5 in the actuator
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BACNET COMMUNICATION

The eco’ rooftop unit can communicate to any building

automation system using BACnet MSTP communica-
tion protocol.

The field connections are made by connecting shielded
two-wire cable to Port 1 on the IPU control board.

Refer to the “COMMUNICATION” section in Section
6 of the manual for additional information.

DIRTY FILTER SWITCH

On units with a dirty filter switch option, an adjustable
differential pressure switch is installed to monitor the
pressure drop across the filters. When the pressure
drop across the filters exceeds the setting of the switch
the switch closes sending a 24-volt signal to the Unit
Controller. The Unit Controller posts a trouble fault
in the service memory buffer; but will not shut down
the unit.
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ALARM CONTACTS

The Unit Controller has three sets dry Alarm Contacts
that are closed during a fault. If the unit experiences a
Supply Fan Fault, the Unit Controller will close a set
of dry contacts between terminals 28 and 29 of the low
voltage terminal block (CTB1). If the unit experiences
a Cooling/Heating Fault, the Unit Controller will close
a set of dry contacts between terminals 30 and 31 of the
low voltage terminal block (CTB1). If the unit experi-
ences a Sensor/Misc. Fault, the Unit Controller will close

a set of dry contacts between terminals 32 and 33 of
the low voltage terminal block (CTB1).
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CTB1 Field Control Wiring (Inputs)

Wiring Notes

1.

2
3.
4.
5

Wiring shown indicates typical wiring. Refer to IOM for more detailed wiring methods and options.

All wiring is Class 2, low voltage.

Maximum power available from the 24 VAC terminal is 40VA.

Use shielded wire where shown.

Potentiometer application shown. As an alternative, signal inputs can be driven from an analog output of a
third party controller. Note: Input resistance is 15 K ohms.

The FlexSys Underfloor Relative Humidity Sensor is field supplied. In addition to two wires which transmit
the 0 to 5 volt DC signal from the sensor to the Unit Controller, the Underfloor Relative Humidity Sensor
will also need to be powered. The type of voltage required to power the sensor will depend on the sensor
selected. Ifthe sensor uses 24 VAC additional wires will need to be run to terminal 1 (24 VAC) and terminal
2 (24 VAC COM) of the CTBI1 terminal block. If the sensor required a different power source than 24 VAC

it will need to be field supplied.

Ve

Caution, 24VAC switch voltage must be
sourced from the unit. Use of another
power source external of the unit may
cause equipment damage.

Remote Shutdown
Open=Shutdown
| Closed = Run

24V -

(24VAC) Source Supply for
Remote Sensors of
Controls 40VA Max

COM -

(24VAC

com)

24V - (24VAC)

(T_)— Remove Factory Jumper for Remote Shutdown Control

Closed = Occupied
Open = Unoccupied

S+ [Q] sb- (SHUTDOWN)
1

S OCC - (OCCUPIED/UNOCCUPIED)

Occupied / Unoccupied Input

Closed = Smoke Purge
Open = Normal

Smoke Purge Input 1

Smoke Purge Input 2

Closed = Smoke Purge
Open = Normal

O 6 [©] SMK1- (SMOKE PURGE 1)

S SMK2 - (SMOKE PURGE 2)

Closed = Smoke Purge
Open = Normal

Smoke Purge Input 3 .

7 Wire Thermostat

O 8][S] SMK3- (SMOKE PURGE 3)

Zone Temp. Sensor

Flexsys Slab Temp. Sensor

Flexsys Underfloor
Relative Humidity Sensor

Supply Air Temp. Setpoint Reset
(Note 5)

5K or 10K
Potentiometer

Duct Pressure Setpoint Reset
(Note 5)

5K or 10K

CcoM }- (Power Sourced from Terminals 1 & 2)
24V
G (Fan) Of9]|S] G- (FAN(G))
Y1 (Cool Stage 1) ©[10[Q] Y1- (1st STAGE COOLING)
Y2 (Cool Stage 2) S[11[S] Y2- (2nd STAGE COOLING)
W1 (Heat Stage 1) ©[12[Q] Wi1- (ist STAGE HEATING)
W2 (Heat Stage 2) S| 13|O] w2- (2nd STAGE HEATING)
w@\ |m| - ZR+ (ZONE TEMP SENSOR +)
Il
t—1S['5[S] zR- (ZONE TEMP SENSOR -)
[©]16[Q] SHLD - (SHIELD (GND))
v@\ |m| S SHLD + (FLEXSYS SLAB SENSOR +)
I
7 OJ18]Q] SHLD- (FLEXSYS SLAB SENSOR -)
[S]19]S] SHLD- (SHIELD (GND))
- URH + (FLEXSYS UNDERFLOOR RH +)
0-5V Output
OJ21]®] URH- (FLEXSYS UNDERFLOOR RH -)
S +5V (SAT SP+5V)
< |Si | 0-5V
I:] e SAT+ (SUPPLY AIR TEMP RESET +)
Common S SAT - (SUPPLY AIR TEMP RESET -)
he +5V (DUCT STATIC SP +5V)
= |Si | 0-5V/
I:] e DSP+ (DUCT STATIC RESET +)
Common SJ22]Q] DSP- (DUCT STATIC RESET -)

Potentiometer

FIG. 2-7 — FIELD CONTROL WIRING - INPUTS

JOHNSON CONTROLS
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CTB1 Field Control Wiring (Outputs)

Wiring Notes:

1. Wiring shown indicates typical wiring. Refer to the I.0.M. manual for more detailed wiring methods and options.
2. All wiring is Class 2, low voltage.

3. Maximum power available from the 24 VAC terminal is 40 VA.

4. Use shielded wire where shown.

5. Relay contacts suitable for pilot duty to 1A from 24VAC to 120VAC

CTB1

AL1C

]

B

2]
|

Supply Fan Fault AL1

Relay Contact

|

AL2C
Contacts Close on Alarm ~< Cooling/Heating Fault | 2

|

Relay Contact

|

AL3C
Sensor Misc. Fault AL3

Relay Contact

ERE
2| |2
G4 b g

2 [o]
|

HRC

Contacts Close When VAV Heat HR

VAV Boxes Should Open

Relay Contact

o| |2
Ene
al | &

Dry Contact Application

24VAC From Terminal 1 to Source 24V
or 24VAC Common From Terminal 2 to "Sink" 24V

CTB1

Alarm 1 AL1

Relay Contact

T

Alarm 2 AL2

Relay Contact

Alarm 3 AL3

Relay Contact

8| =] [2] [g] (3] [

@l I = 2] o] |

2 [o] [e] [o] [o] [o]
|

2| [] [e] [o] [e] [

'H
S
|

VAV Heat HR

Relay Contact

]

B

2]
|

Alternate "Wet" Contact Application

LD08186C

FIG. 2-8 — FIELD CONTROL WIRING - OUTPUTS
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POWER WIRING

Field wiring to the unit must conform to provisions
of National Electrical Code (NEC) ANSI / NFPA 70-
Latest Edition and / or local ordinances. The unit must
be electrically grounded in accordance with the NEC
and / or local codes. Voltage tolerances, which must be
maintained during starting and running conditions, are
indicated on the unit data plate.

The internal wiring harnesses furnished with this unit
are an integral part of the design certified unit. Field
alteration to comply with electrical codes should not
be required. If any of the wire supplied with the unit
must be replaced, replacement wire must be of the type
shown on the wiring diagram and the same minimum
gauge as the replaced wire.

Power supply to the unit must be NEC Class 1 and must
comply with all applicable codes. A disconnect switch
must be provided (factory option available). The switch
must be separate from all other circuits. Wire entry at
knockout openings requires conduit fittings to comply
with NEC and/or Local Codes.

Refer to Figures 2-9 & 2-10 for typical field wiring and
to the appropriate unit wiring diagram mounted inside
control doors for control circuit and power wiring
information.

wire can not be connected to the in-
coming power termination point.

CAUTION

Field power wiring connected to the in-
coming power termination point must
be copper conductor only. Aluminum

ELECTRICAL SERVICE SIZING

Electrical service required for the cooling only eco’
rooftop, use the appropriate calculations listed below
from U.L. 1995. Based on the operating mode and
configuration of the rooftop, the calculations will yield
different MCA (minimum circuit ampacity), and MOP
(maximum overcurrent protection). MCA and Over-
current Protection Device Data is supplied on the
unit data plate. Also, refer to Tables 2-3 through 2-7,
Electrical Data.

JOHNSON CONTROLS
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The following calculations apply to electrical data for
the rooftop unit. All concurrent load conditions must
be considered in the calculations, and you must use the
highest value for any combination of loads.

Minimum Circuit Ampacity (MCA) is based on 125%
of the rated load amps for the largest motor plus 100%
of the rated load amps for all other loads included in
the circuit, per N.E.C. Article 440-34.

The minimum recommended disconnect switch is based
on 115% of the rated load amps for all loads included
in the circuit, per N.E.C.

Maximum overcurrent protection is based upon 225%
of the rated load amps for the largest motor plus 100%
of the rated load amps for all other loads included in
the circuit, per N.E.C. Article 440-22. If the maximum
overcurrent protection does not equal a standard cur-
rent rating of an overcurrent protective device, then the
marked maximum rating is to be the next lower standard
rating. However, if the device selected for maximum
overcurrent protection is less than the MCA, then select
the lowest standard maximum fuse size greater than or
equal to the MCA.

Figures 2-9 & 2-10 show the power wiring that must be
field supplied and installed.

For dual point power connections, PTB1 in the power
panel supplies the all unit compressors and condenser
fans. PTB2 in the power panel supplies power to the unit
supply, return and exhaust fans, and control circuitry.

All wiring must conform to the Na-
tional Electrical Code (NEC) and
local codes that may be in addition

to NEC.
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TABLE 2-8 - THREE PHASE POWER SUPPLY CONDUCTOR SIZE RANGE *

FORM 100.50-NOM3 (109)

130 Ton Unit
Supply Single Point Single Point Dual Point TB 1B 2
Voltage B Disconnect TB 1
200V (2*) 250 kemil-500 kemil (2*) 2 AWG-500 kemil 6 AWG-400 kemil 6 AWG-350 kemil
230V (2*) 250 kemil-500 kemil (2*) 2 AWG-500 kemil 6 AWG-400 kemil 6 AWG-350 kemil
380V-60 6 AWG-400 kemil 6 AWG-350 kemil 14 AWG-2/0 14 AWG-2/0
460V 6 AWG-400 kemil 6 AWG-350 kemil 14 AWG-2/0 14 AWG-2/0
575V 6 AWG-400 kemil 6 AWG-350 kemil 14 AWG-2/0 14 AWG-2/0

* Note, indicates supply connection with multiple connection points per phase. (2 for 2* and 3 for 3*).

The actual size of the conductor will depend on the total ampacity of the unit and length of the conductor run. The above table
gives the conductor size range for the terminal block lugs in the unit.

Field Power
Supply #2

Field Power
Supply #1

NOTES:

UNIT POWER SUPPLY WIRING,
OPTIONAL DUAL POINT

Electrical / Controls Box

CTB1

Location of Optional
Convenience Outlet

A

Control Side

Field Control Wiring
Terminal Block

Power Side

0
=
@

2L1
212
23 ™

L[@_%

L
-

/T

Side Supply Typical for :
Slab Mounted Units |
|

-
--cc:z}———j
R

O} LI ——— A
—o—-—u:x}———j
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I

1

i
=TT

|

|

L

Bottom Supply Typical for
H——CD Curb Mounted Units

—

_____ 7

______________ J
_____________ A
_____________ J
_____________ )

LD08172

1. All field wiring must be provided through a field-supplied fused disconnect switch to the unit terminals (or optional molded

disconnect switch).

2. All electrical wiring must be made in accordance with all N.E.C. and/or local code requirements.

3. Consult the 1.0.M manual or unit nameplate data to determine Minimum Circuit Ampacities (MCA) and recommended Dual Element fuse

sizes.

4. Minimum Circuit Ampacity (MCA) is based on U.L. Standard 1995, Section 36.14 (N.E.C. Section 440.34).
5. Maximum Dual Element Fuse size is based on U.L. Standard 1995, Section 36.15 (N.E.C. Section 440.22)

6. The “Incoming Wire Range” is the minimum and maximum wire sizes that can be accomodated by the unit wiring lugs. A (2) preceding the
wire range indicates the number of termination points available per phase of the wire range specified. Actual wire size and number of wires
per phase must be determined based on N.E.C.

7. Use copper conductors only.

8. On units with an optional disconnect switch, the supplied disconnect switch is a “Disconnecting Means” as defined in the N.E.C. Section 100,
and is intended for isolating the unit from the available power supply to perform maintenance and troubleshooting. This disconnect switch is
not intended to be a Load Break Device.

FIG. 2-9 — SINGLE-POINT POWER SUPPLY WIRING WITH NON-FUSED DISCONNECT
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UNIT POWER SUPPLY WIRING,
STANDARD SINGLE POINT, W/ OR W/O DISCONNECT

Electrical / Controls Box

Control Side Power Side
]
CTB1 i i
:: 3 ﬁ:
Field Control Wiring —— PTB1 OR DISC1
. . Terminal Block
Location of Optional 11 [a)
s
L

Convenience Outlet _\\

___k__t

CP\ Bottom Supply Typical for
Side Supply Typical for Curb Mounted Units

Slab Mounted Units

T
|
|
|
|
|
|
|
|
I
| LD08171
|

|

|

tnel ___lot+oteqgrm——ae-A e A
Field Power 5n3§____§:+€;_§;;§___j ________ Z
Supply e o+ - I - ——— e ———— —/{
BarthGrownd " Joo J

NOTES:

1.

All field wiring must be provided through a field-supplied fused disconnect switch to the unit terminals (or optional molded
disconnect switch).
All electrical wiring must be made in accordance with all N.E.C. and/or local code requirements.

Consult the 1.0.M manual or unit nameplate data to determine Minimum Circuit Ampacities (MCA) and recommended Dual Element fuse
sizes.

4. Minimum Circuit Ampacity (MCA) is based on U.L. Standard 1995, Section 36.14 (N.E.C. Section 440.34).

Maximum Dual Element Fuse size is based on U.L. Standard 1995, Section 36.15 (N.E.C. Section 440.22)

The “Incoming Wire Range” is the minimum and maximum wire sizes that can be accomodated by the unit wiring lugs. A (2) preceding the
wire range indicates the number of termination points available per phase of the wire range specified. Actual wire size and number of wires
per phase must be determined based on N.E.C.

Use copper conductors only.

. On units with an optional disconnect switch, the supplied disconnect switch is a “Disconnecting Means” as defined in the N.E.C. Section 100,

and is intended for isolating the unit from the available power supply to perform maintenance and troubleshooting. This disconnect switch is
not intended to be a Load Break Device.

FIG. 2-10 — SINGLE-POINT POWER SUPPLY WIRING
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TRANSDUCER PNEUMATIC TUBING

Static Pressure Control Plastic Tubing

(Pneumatic Tubing)

Duct static transducers (all VAV units) and any unit with
an optional building pressure control transducer, require
pneumatic tubing to be field supplied and installed. The
“High” side of the respective transducer must be routed
to the location in the building or ductwork where a con-
stant pressure is desired. Both the duct static transducer
(VAV only) and optional building pressure transducer
are mounted in the unit control box. All wiring from
the transducers is factory installed.

Duct Static Transducer

Plastic tubing (3/16" ID) must be run from the high
pressure tap of the transducer to a static pressure tap
(field supplied) in the supply duct, located at a point
where constant pressure is desired. This is normally
2/3rds of the way down the duct.

Building Pressure Transducer

Plastic tubing (3/16” ID) must be run from the high
pressure tap of the building static pressure transducer
to a static pressure tap (field supplied), located in the
conditioned space. The tap should be placed in a loca-
tion where over pressurization will cause a problem, for
example, in the lobby area where excessive pressure will
cause the doors to remain open. The tap should never
be placed above the ceiling.

Static Pressure Probe Installation

On units with duct static transducers (VAV units) and
any unit with an optional building pressure, a factory
supplied Static Pressure Probe must be field installed at
the vertical post by the control compartment.

The factory supplied atmospheric pressure probe and
associated mounting hardware are shipped inside the
unit control panel. The hardware consists of a mount-
ing bracket and a short section of pneumatic tubing.
The pneumatic tubing must be field installed from a
factory pressure tap (next to the mounting location
for the static pressure probe) to the atmospheric
pressure probe (see Installation Instructions, Form
100.50-N15)

40

FORM 100.50-NOM3 (109)

LD11072

FIG. 2-11 — STATIC PRESSURE PROBE
INSTALLATION

If the unit is equipped with both a building pressure
transducer and a duct static transducer, a “tee” will
be factory installed, and both the duct static pressure
transducer and building pressure will be connected to
the “tee” - both building static pressure transducer and
duct static transducer will use the same factory supplied
atmospheric pressure probe.

The “low” side connection of the
duct static or building pressure trans-
ducers are shipped with the pneumatic

tubing factory installed and routed, to

the external factory pressure tap.
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ROOF CURB INSTALLATION

General Information

When ordered, the roof curb is shipped knocked-down
in a separate container and needs to be field assembled
and installed. Refer to Installation Manual that is
shipped with the roof curb for specific instructions.

On full perimeter roof curb the opening in the roof
should not extend under the condenser section of the
curb. The condenser section of the roof curb is not in-
sulated and could result in condensation build up under
the condenser section as well as higher than normal
sound levels in the conditioned space.

The roof curb drawings contained in the Johnson Con-
trols literature are not intended as construction docu-
ments for the field fabrication of a roof curb. Johnson
Controls will not be responsible for the unit fit up,
leak integrity, or sound level with field fabricated roof
curbs.

Wood or Fiber Cant Strips, Roofing
Felts, Roofing Material, Caulking and
Curb-To-Roof Fasteners are to be field

supplied.

JOHNSON CONTROLS
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DUCT SYSTEM

Duct Connection Guidelines

All intake and discharge air duct connection to the unit
may be made directly to the unit. These air duct con-
nections should be on flexible material and should be
installed so they are sufficiently loose. Duct runs and
transitions must be made carefully to hold friction loss
to a minimum. Avoid short turns, and duct elbows should
contain splitters or turning vanes.

Ductwork connected to the supply discharge should
run in a straight line for at least two equivalent outlet
diameters. Never deadhead the discharge into the flat
surface of a plenum.

outlet will cause system losses. These
losses must be taken into account
during the design phase and must be
added to any field measurements.

CAUTION

Installation of elbows, discharge
A damper and other abrupt flow area
changes installed directly at the fan

SOUND AND VIBRATION TRANSMISSION

All roof mounted air handling units generate some
sound and vibration, that may or may not require some
special treatment of the air conditioned space. The noise
generated by the air handling unit is dependent on the
speed of the fan, the amount of air the fan is moving,
the fan type and the static efficiency of the fan. In ap-
plications where sound and vibration transmissions may
be objectionable, good acoustical engineering practices
must be incorporated in the system design.
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GAS HEATING

GAS PIPING

Proper sizing of the gas piping depends on the cubic feet
per hour of gas flow required, specific gravity of the gas
and the length of run. National Fuel Gas Code Z223.1
— latest Edition should be followed in all cases unless
superseded by local codes or gas company requirements.
Refer to Table 2-9.

The heating value of the gas may differ with locality.
The value should be checked with the local gas utility.

TABLE 2-9 — PIPE SIZES

LENGTHIN NOMINAL IRON PIPE SIZE
FEET 1-1/2 IN.! 2IN.!

10 1,600 3,050

20 1,100 2,100

30 890 1,650

40 760 1,450

50 1,270

60 1,150

70 1,050

80 990

I Maximum capacity of pipe in cubic feet of gas per
hour (based upon a pressure drop of 0.3 inch water
column and 0.6 specific gravity gas).

There may be a local gas utility re-
quirement specifying a minimum
diameter for gas piping. All units re-
quire a 1-1/2-inch pipe connection at
NOTE . .o

the entrance fitting. Line size should
not be sized smaller then the entrance
fitting size.

GAS CONNECTION

The gas supply line should be routed within the space
and penetrate the roof at the gas inlet connection of the
unit. Many local codes require that a shut off valve be
located external to the unit. In these cases it is easier to
run the gas piping on the roof and enter the unit through
the side of the base rail. Typical supply piping arrange-
ments are shown in Figure 2-12
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FACTORY UNIT BASERAIL
PIPING ~ /UNION (For Servicing)
1-1/2" FPT 18" NPTPLUG
(Factory N

MANUAL GAS

Installed) VALVE

ROOF

CURB /PITCH POCKET
ROOF LD11765

U
FIG.2-12-TYPICAL GAS PIPING CONNECTION

Gas Piping Recommendations

1.A drip leg and a ground joint union must be installed
in the gas piping.

2.When required by local codes, a manual shut-off valve
will have to be installed outside of the unit.

3.Use wrought iron or steel pipe for all gas lines. Pipe
dope should be applied sparingly to male threads
only.

Natural gas may contain some pro-
A pane. Propane being an excellent

solvent will quickly dissolve white
lead or most standard comn.zercfal

compounds. Therefore, a special pipe
dope must be applied when wrought
iron or steel pipe is used. Shellac
base components such as Gaskolac
or Stalastic, and compounds such as
Rectorseal #5, Clyde’s or John Crane
may be used.

4.All piping should be cleaned of dirt and scale by ham-
mering on the outside of the pipe and blowing out
the loose particles. Before initial start-up, be sure
that all of the gas lines external to the unit have been
purged of air.

5.The gas supply should be a separate line and installed
in accordance with all safety codes as prescribed
under “Limitations” listed in the beginning of this
section. After the gas connections have been com-
pleted, open the main shutoff valve admitting gas
pressure to the mains. Check all joints for leaks
with soap solution or other material suitable for the
purpose. NEVER USE A FLAME!

JOHNSON CONTROLS



6.The furnace and its individual manual shut-off valve
must be disconnected from the gas supply piping
system during any pressure testing of that system
at test pressures in excess of 0.5 psig.

Disconnect gas piping from unit when
leak testing at pressures greater than
0.5 psig. Pressures greater than 0.5
pSig Vf)l.ll cause gas valve da1?1f1ge

resulting in a hazardous condition.
If gas valve is subjected to pressure

greater than 0.5 psig, it must be re-
placed.

7.A 1/8 inch N.P.T plugged tapping, accessible for test
gage connection, must be installed immediately
upstream of the gas supply connection to the fur-
nace.

COMBUSTION VENT

The combustion vent assembly is shipped in the return
air section of the unit. The combustion vent assembly
must be mounted over the flue gas outlet fixed panel
located to the right of the gas heat access door. Install
as follows:

1.Remove the combustion vent assembly from the return
compartment.

2.Remove the vertical row of six screws on either side
of the flue gas outlet fixed panel.

3.Mount the combustion vent assembly over the flue
gas outlets and attach to the gas outlet fixed panel
using the screws removed in step 2.

4.See Figure 2-13 for the proper orientation of the com-
bustion vent. The internal baffle(s) must direct the
flue gases upward.

JOHNSON CONTROLS
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FIG. 2-13 - COMBUSTION VENT
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SECTION 3 - START-UP

To protect warranty, this equipment
A must be installed and serviced by an

authorized Johnson Controls service
mechanic or a qualified service person

experienced in air handling and con-
denser unit installation. Installation
must comply with all applicable codes,
particularly in regard to electrical
wiring and other safety elements such
as relief valves, HP cut-out settings,
design working pressures and venti-
lation requirements consistent with
the amount and type of refrigerant
charge.

Lethal voltages exist within the Con-
trol Panel. Before servicing, open and
tag all disconnect switches.

Reference publication Form 100.50-
SUI (507) “Quick Startup Guide” for
additional information.

CRANKCASE HEATERS

With power applied to the rooftop unit, the crankcase
heater for each compressor will be ON whenever the
compressor is not running. The heater is interlocked into
the compressor motor contactor and is not controlled
by the microprocessor.

The purpose of the crankcase heater is to prevent the
migration of refrigerant to the crankcase during shut-
down, assuring proper lubrication of the compressor
on start-up.

Anytime power is removed from the unit for more than
an hour, the crankcase heater should be left on for 24
hours prior to start.

requirement can lead to compressor
damage and voiding of the compressor
warranty.

CAUTION

Power must be applied to the rooftop
unit 24 hours prior to starting the unit
compressors. Failure to observe this

JOHNSON CONTROLS

CHECKING THE SYSTEM PRIOR TO INITIAL
START (NO POWER)

Unit Checks

1. Inspect the unit for shipping or installation dam-
age.
Visually check for refrigerant piping leaks.

3. The compressor oil level should be maintained so
that an oil level is visible in the sight glass. The
oil level can only be tested when the compressor is
running in stabilized conditions, guaranteeing that
there is no liquid refrigerant in the lower shell of the
compressor. In this case, the oil must be between
1/4 and 3/4 in the sight glass. At shutdown, the oil
level can fall to the bottom limit of the oil sight
glass.

4. Check the control panel to assure it is free of foreign
material (wires, metal chips, etc.).

5. Visually inspect field wiring (power and control).
Wiring MUST meet N.E.C. and local codes.

6. Check tightness of terminal lugs inside the power
panel on both sides of the contactors, overloads,
fuses, and power connections.

7. Verity fuse sizing in main circuits.

8. Verify field wiring for thermostat (if applicable),
optional zone sensor, etc.

9. Verity all applicable pneumatic tubing has been
field installed for duct static pressure transducers
(VAV units), optional building pressure transducer
for power exhaust option, and outdoor static pres-
sure prove.

10. Supply, exhaust, and return fan isolator spring bolts
removed (refer to Figure 3-1).

assemblies during shipment. THESE
HOLD DOWN BOLTS MUST BE
REMOVED PRIOR TO OPERATION
OF THE ABOVE FANS. There are
eight bolts per assembly two at each
comer of the fan skids, front and rear.
The bolt locations are shown in Figure
3-1. The bolt heads are red in color
and a label identifies their location in
the unit.

The supply, exhaust and return fans
have tie down bolts installed at the
factory to prevent movement in the fan

CAUTION
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RED TIE DOWN
BOLTS TYP FOUR
PLACES

LD10799

DETAIL A

RED TIE DOWN
BOLTS TYP FOUR
PLACES

LD11016

DETAIL A

RETURN FAN ASSEMBLY

FIG. 3-1 — FAN ISOLATOR SPRING BOLTS (TOTAL OF 8)

11.

12.

13.

14.

15.
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Verify proper bearing and locking collar torque
values on supply and exhaust fans (refer to Sec-
tion 4 “Maintenance” in this manual).

Verify proper drive alignment of supply and ex-
haust fans (refer to Section 4 “Maintenance” in
this manual).

Verify proper belt tension of supply fan, exhaust
fan or return fan (refer to Section 4 “Maintenance”
in this manual). Belts must be checked after 24
hours of initial operation.

Manually rotate condenser fan blades, supply
exhaust and return blower wheels and motors, to
assure freedom of movement.

Verify proper condensate drain trap installation
(refer to Figure 2-6). Fill traps with water prior to
unit start-up.

16. Ifapplicable, verify installation of air filters (refer
to Section 2 “Installation” for size and quan-
tity).

17. Verify the Variable Frequency Drive setpoints for
VAV units and optional Variable Frequency Drive
Exhaust or Return Fans. The Variable Frequency
Drive for the Supply Fan is in the supply fan
blower compartment. The Variable Frequency
Drive for the Exhaust or Return Fan is located
in the return air compartment. Refer to separate
manual for VFD operation and programming;
supplied with the roofiop unit (Form 100.40-NO4
(LSO2) dated 306).

18. Ifequipped, open suction line ball valve, discharge
line ball valve, and liquid line ball valve for each
refrigerant system.
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UNIT CHECKS - POWER APPLIED

1. Apply 3-phase power and verify its value. Volt-
age imbalance should be no more than 2% of the
average voltage.

2. Verify programmed units Setpoints (refer to “Quick
Start-Up Guide”, Form 100.50-SU1).

3. Verity correct fan rotation — fan should rotate in
direction of arrow on fan housing.

B

Insure proper compressor rotation - see following
instruction on Verifying Compressor Rotation.

Verifying Compressor Rotation

This unit uses scroll compressors,
which will only operate in one di-
rection. Failure to observe these steps
could lead to compressor failure.

CAUTION

The eco?rooftop unit uses hermetic scroll compressors,
which only pump in one direction. Therefore, it is
necessary to verify proper rotation at unit start-up. Op-
eration of the compressor in the reverse direction will
not produce any capacity, and cause the compressor to
cycle on internal overload. Operating the compressor
in reverse for “extended” periods can result in failure
of the compressor.

To verify proper rotation, monitor the suction and dis-
charge pressures of the respective refrigerant circuit
while the compressor cycles on. If the discharge pressure
increases and suction pressure decreases as the compres-
sor cycles on, the compressor is properly phased and
operating in the correct rotation.

Suction and discharge pressure may be monitored with
the User Interface display if the optional suction and dis-
charge pressure transducers are installed. If the optional
transducers are not installed, pressures must be moni-
tored with a manifold gauge connected to the service
valves located on the suction and discharge lines.

Compressor Qil Level Check

The oil level can only be tested when the compressor
is running in stabilized conditions, to ensure that there
is no liquid refrigerant in the lower shell of the com-
pressor. When the compressor is running in stabilized
conditions, the oil level must be between 1/2 and 3/4 in
the oil sight glass. Note: at shutdown, the oil level can
fall to the bottom limit of the oil sight glass.

JOHNSON CONTROLS
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INITIAL START-UP

After all of the preceding checks have been completed
and the control panel has been programmed as required,
the unit may be placed into operation.

1. Place the Unit Switch in the control panel to the
ON position.

2. With a demand, the supply fan will cycle on, and
permit compressor operation if the air proving
pressure switch for the supply fan has closed.

3. The first compressor will start. After several min-
utes of operation, a flow of refrigerant will be noted
in the sight glass, the vapor in the sight glass will
clear, and there should be a solid column of liquid
visible in the sightglass when the TXV stabilizes.

4. Allow the compressor to run a short time, being
ready to stop it immediately if any unusual noise
or adverse conditions develop.

5. Check the system operating parameters by checking
evaporator superheat and condensing subcooling.
Connect a gauge manifold set to the Schrader ser-
vice valve connections on the liquid and common
suction line in the condensing section of the unit.
After the system is running and the pressures have
stabilized, measure the temperature at the liquid
and common suction lines near the Schrader service
valves. Calculate evaporator superheat and con-
densing subcooling. Both should be approximately
15 degrees, Refer to “Checking Superheat and
Subcooling” section below for information on how
to calculate evaporator superheat and condenser
subcooling. Repeat the above process for each of
the refrigerant systems.

6. With an ammeter, verify that each phase of the con-
denser fans, compressors, supply fan, and exhaust
fan are within the RLA/FLA as listed on the unit
data plate.
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Refrigerant Charge

This rooftop unit comes fully charged from the factory
with refrigerant R-407C or R-22 as standard. Because
the components of R-407C evaporate (or condense)
at different rates, the blend’s composition constantly
changes between bubble point and dew point. Because
of this, only liquid refrigerant should be used when
adding charge to the unit. The only exception would
be if the entire contents of a refrigerant cylinder were
added at one time.

Always charge with liquid when add-
ing 407C refrigerant. Failure to do so
will compromise the properties of the
refrigerant being added to the rooftop

unit, and result in substandard perfor-
mance of the unit.

Checking Superheat and Subcooling

R-22 temperature charts list the associated saturation
temperature in one column, with the associated pressure
in another column. As a result, only one temperature/
pressure column is needed to show the relationship.
However, the properties of the new zeotropic blends,
such as 407C, are different than that of traditional refrig-
erants and must be treated as such.

Subcooling (R-407C)

When the refrigerant charge is correct, there will be no
vapor in the liquid sight glass with the system operating
under full load conditions.

The subcooling temperature of each system can be cal-
culated by recording the temperature of the liquid line
at the outlet of the condenser and subtracting it from
the bubble point temperature listed in Table 3-2, for the
corresponding discharge pressure. If the rooftop unit
does not have an access port for liquid access, subtract
10 PSIG from the discharge pressure to determine the
equivalent bubble point temperature

Example:  Discharge pressure = 225 PSIG
minus 10 PSIG = bubble point 98°F
minus liquid line temp. - 87°F
SUBCOOLING = 11°F

The subcooling should be 15°F at design conditions.
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Superheat (R-407C)

The superheat should be checked only after steady
state operation of the unit has been established, the
discharge air temperature has been pulled down to
within the control range, and the unit is running in a
fully loaded condition.

The superheat is calculated as the difference between
the actual temperature of the refrigerant gas in the suc-
tion line and the temperature corresponding to the Dew
Point Temperature as shown in Table 3-2.

Example:
Suction Temp =  56°F
Minus Suction Press of
66 PSIG converted to
the Dew Point Temp —  43°F
Superheat =  13°F

When adjusting the expansion valve, the adjusting
screw should be turned not more than one turn at a time,
allowing sufficient time (approximately 15 minutes)
between adjustments for the system and the thermal
expansion valve to respond and stabilize.

The superheat setting should be adjusted to 15°F at
design conditions.

Subcooling (R-22)

The subcooling temperature of each system can be cal-
culated by recording the temperature of the liquid line
at the outlet of the condenser and subtracting it from
the liquid line saturation temperature at the liquid stop
valve (liquid line saturation temp. is converted from a
temperature/pressure chart) (See Table 3-1).

Example:
Liquid line pressure = 102°F
202 PSIG converted to
Minus liquid line temp. -87°F

Subcooling = 15°F

The subcooling should be adjusted to 15°F at design
conditions.

After the subcooling is verified, the suction superheat
should be checked. The superheat should be checked
only after steady state operation of the unit has been
established, and the unit is running in a fully loaded
condition.
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TABLE 3-1 - TEMPERATURE/PRESSURE CHART - REFRIGERANT R-22

This chart shows characteristics of Refrigerant R-22 (Monochlorodifluoromethane) when in the ‘saturated’ state.

Temperature (F)

Pressure (PSIG)

0 24.0
2 25.6
4 27.3
6 29.1
8 30.9
10 32.8
12 34.7
14 36.7
16 38.7
18 40.9
20 43.0
22 45.3
24 47.6
26 50.0
28 52.4
30 54.9
32 57.5
34 60.1
36 SUCTION 628
38 65.6
40 68.5
42 715
44 74.5
46 77.6
48 80.8
50 84.0
52 87.4
54 90.2
56 94.3
58 97.9
60 101.6
62 105.4
64 109.3
66 113.2
68 117.3
70 121.4
72 125.7
74 130.0
76 134.5
78 139.0
80 143.6
82 148.4
84 153.2
86 158.2
88 163.2
90 168.4

Temperature (F) | Pressure (PSI
92 173.7
94 179.1
96 184.6
98 190.2

100 195.9
102 201.8
104 207.7
106 213.8
108 220.0
110 226.4
112 232.8
114 239.4
116 246.1
118 252.9
120 259.9
122 267.0
124 274.3
126 281.6
128 DISCHARGE 289 1
130 296.8
132 304.6
134 321.5
136 320.6
138 328.3
140 337.3
142 345.8
144 354.5
146 363.3
148 372.3
150 381.5
152 390.8
154 400.3
156 410.0
158 419.8
160 429.8

Borders mark typical operating ranges that can be expected
for suction and discharge pressures under moderate to full
load, 44°F setpoint, with ambient air temperatures between
90-100°F. This is only a guideline and readings beyond these
ranges will occur.

Vapor entering compressor should be superheated 12-15°F.
Liquid from condenser should be subcooled 12-15°F.

JOHNSON CONTROLS
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TABLE 3-2 - TEMPERATURE/PRESSURE CHART - 407C SATURATION PROPERTIES

PRESSURE TEMPERATURE °F PRESSURE TEMPERATURE °F
PsIG BUBBLE POINT DEW POINT PsIG BUBBLE POINT DEW POINT
20.0* -84 -71 120 62 72
15.0* -71 -58 125 64 75
10.0* -61 -48 130 66 77
5.0* -53 -40 135 69 79

0 -46 -34 140 71 81
2 -42 -29 145 73 83
4 -37 -24 150 75 85
6 -33 -20 155 77 87
8 -29 -17 160 79 89
10 -26 -13 165 81 90
12 -22 -10 170 82 92
14 -19 -7 175 84 94
16 -16 -4 180 86 96
18 -13 -1 185 88 97
20 -11 1 190 90 99
22 -8 4 195 91 101
24 -6 6 200 93 102
26 -3 9 205 95 104
28 -1 1" 210 96 105
30 1 13 215 98 107
32 3 15 220 99 108
34 5 17 225 101 110
36 7 19 230 102 1M1
38 9 21 235 104 113
40 1" 23 240 105 114
42 13 25 245 107 116
44 15 26 250 108 17
46 16 28 255 110 118
48 18 30 260 1M1 120
50 20 31 265 112 121
52 21 33 270 114 122
54 23 35 275 115 123
56 24 36 280 116 125
58 26 37 285 118 126
60 27 39 290 119 127
62 29 40 295 120 128
64 30 42 300 121 129
66 32 43 310 124 132
68 33 44 320 126 134
70 34 46 330 129 136
75 38 49 340 131 138
80 41 52 350 133 141
85 44 55 360 135 143
90 46 57 370 138 145
95 49 60 380 140 147
100 52 63 390 142 149
105 55 65 400 144 151
110 57 68 425 149 155
115 59 70 450 154 160

* Inches of Hg mm
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Superheat (R-22)

The superheat is calculated as the difference between the
actual temperature of the returned refrigerant gas in the
suction line entering the compressor and the temperature
corresponding to the suction pressure as shown in a
standard pressure/temperature chart in Table 3-1.

Example:
Suction Temp = 46°F
Minus Suction Press
60 PSIG converted to Temp - 34°F

Superheat = 12°F

When adjusting the expansion valve, the adjusting screw
should be turned not more than one turn at a time, allow-
ing sufficient time (approximately 15 minutes) between
adjustments for the system and the thermal expansion
valve to respond and stabilize.

Assure that superheat is set at 15°F.

JOHNSON CONTROLS
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Leak Checking

Leak check compressors, fittings and piping to assure
no leaks. Verify the evaporator distributor tubes do not
have bare copper touching each other or are against a
sheet metal edge. If'you are leak checking a unit charged
with R-407C make sure the leak test device is capable
of sensing refrigerant R-407C.

If the unit is functioning satisfactorily during the
initial operating period, no safeties trip and the unit
controls are functioning properly, the rooftop unit is
ready to be placed into operation.
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Startup

GAS HEAT MODELS

Pre-Start Checks:

52

Startup of gas heat includes verification of incom-
ing gas line pressure and leak checks in the field
installed gas lines, these items are the responsibility
of the installing contractor; however, they should
also be verified prior to unit start-up. Correct values
and the proper procedures are described later in this
section.

Verify wiring inside the burner compartment to
insure the wiring/terminals are tight and securely
connected to the components, such as the ignition
control, flame sensor, gas valve, rollout switches
and igniter.

The gas heat start up sequence begins with a 30 sec-
ond prepurge. The next step in the sequence is the
closure of the air proving switch. The heat section
has a combustion air-proving switch. This switch
must close before the ignition sequence can initi-
ate. If the air-proving switch is closed after the 30
second prepurge the ignition control will energize
the spark igniter and open the gas valve.

The furnace ignition control uses flame rectification
as verification of burner operation. The minimum
allowable flame current for operation is 0.7 dc mi-
croamps.

If the furnace ignition control does not prove flame
in 7 seconds, it will turn off the spark signal and
close the gas valve. It will wait 30 seconds and
then initiate a second ignition sequence. If flame
is not proven during the second 7 second trial for
ignition the control will turn off the spark signal,
close the gas valve, wait 30 seconds and initiate a
third ignition sequence. If flame rectification is not
proven on the third try, the ignition control will lock
out.

FORM 100.50-NOM3 (109)

The heat section has two roll out switches mounted
above the burners. The purpose of the roll out
switch is to protect the gas heat section from flame
roll out, flame burning outside the heat exchanger.
A restriction in the heat exchanger or breach in the
flue passages could result in a roll out situation. The
roll out switch is a manual reset device.

The unit has two high temperature limit switches.
One located at the heat exchanger vestibule panel
and the other located in the area of the heat ex-
changer return bend. These limits are automatic
reset devices. Ifthe limit opens the ignition control
will deenergize the gas valve. As soon as the limit
closes the ignition control will reinitiate the ignition
sequence.

The control circuit is tested in the factory to insure
that all of these steps are followed, however, natural
gas is not actually introduced to the system in the
plant; nitrogen is used in its place.

Post Start Checks:

When a signal is received at the gas heat control
module from the Unit Controller, verify:

Combustion blower starts and runs for 30 seconds
before the spark is initiated.

Spark igniter sparks.
Gas valve opens.

Burners light from right to left, in a 2.5 second time
frame; that each one lights in sequential order from
right to left; and establishes stable flame immedi-
ately upon ignition.

Check for gas leaks in the unit piping as well as the
supply piping.

Check for correct manifold gas pressures. See
“Manifold Gas Pressure Adjustment.”
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e Check the supply pressure. It must be within the MANIFOLD PRESSURE — MODULATING GAS
limitations shown in TABLE 3-3. Supply pressure

sh(?ul_cl be checked with alll gas appliances in the TABLE 3-5— LOW FIRE (INDUCER FAN ON LOW,
building at full fire. At no time should the standby 1.4" WC INPUT TO MAXITROL
gas pressure exceed 13.5 “wc, nor the operating VALVE
pressure drop below 4.5 “wc for natural gas or 11.0
« . . INPUT VOLTAGE TO SIGNAL MANIFOLD PRESSURE
wec for propane. Ifthe gas pressure is outside these CONDITIONER (VDC) (“WC)
limits, contact the installing mechanical contractor 0.0 0.22
for corrective action. 05 022
e The flame is stable, with flame present only at the 10 0.22
end of the burner, no burning is occurring inside the 15 0.22
burner. There should be little yellow tipping of the 20 022
flame. 25 0.32
e There may be some smoke thru the flue, due to tool- 3.0 0.45
ing oil burning off of the heat exchanger tubing. 35 0.66
4.0 0.84
4.5 1.05
TABLE 3-3 - LOW FIRE / HIGH FIRE PRESSURE
-STAGED 5.0 1.25
LINE PRESSURE MANIFOLD PRESSURE 55 130
TYPE OF LOW FIRE | HIGHFIRE 6.0 130
GAS | MINIMUM [ MAXIMUM | +-03" | +-03" 65 130
WC WC
NATURAL | 45"WC | 13.5"WC | 14"WC | 35"WC TABLE 3-6 — HIGH FIRE (INDUCER FAN ON
PROPANE [ 11.0"wC [ 135"wc | 42"wc | 10.0"wcC HIGH, 3.5" WC INPUT TO
MAXITROL VALVE
TABLE 3-4— LOW FIRE / HIGH FIRE MODULATING INPUT VOLTAGE TO SIGNAL | MANIFOLD PRESSURE
SRESSURE 10 CONDITIONER (VDC) (“WC)
LINE PRESSURE 20 110
MAXITROL VALVE
TYPE OF 45 1.40
LOW FIRE | HIGHFIRE : .
GAS 5.0 170
MINIMUM | MAXIMUM | +-03" | +-0.3" : :
WC WC 5.5 2.10
NATURAL | 45"WC | 135"WC | 1.4"WC | 3.5"WC 6.0 2.50
6.5 2.90
7.0 3.15
7.5 3.25
8.0 3.30
8.5 3.30
9.0 3.30
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Manifold Gas Pressure Adjustment

e Small adjustments to the manifold gas pressure can
be made by following the procedure outlined below.
Refer to Figure 3-2 for the high and low fire pressure
regulator adjustment locations.

e Turn the gas off to the unit.

e Use a 3/16 inch Allen wrench to remove the 1/8
inch NPT plug from the outlet pressure tap of the
valve.

e Install a brass adapter to allow the connection of a
hose to the outlet pressure tap of the valve.

e (Connect the hose to a manometer capable of reading
the required manifold pressure value.

e Turn the gas back on.

e Place the heat section into high fire operation.

HIGH FIRE PRESSURE
REGULATOR

REGULATOR VENT COVER

=k

LOW FIRE
PRESSURE

TWO STAGE
PRESSURE
REGULATOR
MODEL

=
INLET

FIG. 3-2 - MANIFOLD GAS PRESSURE
ADJUSTMENT

TABLE 3-7 - GAS HEAT PERFORMANCE DATA
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Compare the high fire manifold pressure to Table
3-3.

To adjust the high fire manifold pressure remove
the cap from the high fire pressure regulator. Use
a 3/32 Allen wrench to make the manifold pressure
adjustment. To increase the manifold pressure, turn
the screw clockwise; to decrease the manifold pres-
sure, turn the screw counterclockwise. Place your
finger over the adjustment opening while verifying
the manifold pressure.

Place the heat section into low fire operation.

Compare the low fire manifold pressure to Table
3-3.

To adjust the low fire manifold pressure remove the
cap from the low fire pressure regulator. Use a 3/32
inch Allen wrench to make the manifold pressure
adjustment. To increase the manifold pressure, turn
the screw clockwise; to decrease the manifold pres-
sure, turn the screw counterclockwise. Place your
finger over the adjustment opening while verifying
the manifold pressure.

Turn the heat off.
Turn the gas off.

Remove the brass tubing adapter and replace the
plug in the outlet pressure tap.

uNiT | GASINPUTCAPACITY | MAXIMUM OUTPUT CAPACITY AIRFLOW TEMP. RISE
(BTU/HR X 1000) (BTU/HR X 1000) MIN. MAX. (°F)
375 300 6,950 27,750 10-40
ALL
UNITS 750 600 11,150 27,750 20-50
1125 900 15,150 33,325 25-55
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SECTION 4 - MAINTENANCE

Make sure power is removed from
the unit before performing the main-
tenance items contained in this sec-
tion.

WARNING

GENERAL

A planned program of regularly scheduled maintenance
will return dividends by averting possible costly and
unexpected periods of down time. It is the responsibility
of the owner to provide the necessary maintenance for
the air handling units and coils. If a system failure oc-
curs due to improper maintenance during the warranty
period, YORK will not be liable for costs incurred to
return the unit to satisfactory operation.

PERIODIC MAINTENANCE — MONTHLY

Filters

Check the cleanliness of the filters and replace or clean
as required.

Linkages

Examine the damper and operator linkages to insure
that each is free and operating smoothly.

Compressors

Qil Level Check: The oil level can only be tested when
the compressor is running in stabilized conditions, to en-
sure that there is no liquid refrigerant in the lower shell
of the compressor. When the compressor is running in
stabilized conditions, the oil level must be between 1/4
and 3/4 in the oil sight glass. Note: at shutdown, the oil
level can fall to the bottom limit of the oil sight glass.

QOil Analysis: Use York Type “T” POE oil (clear) for
units charged with R-407C refrigerant. Use York Type
“F”” mineral oil (tinted yellow) for units charged with

R-22 refrigerant. The type of refrigerant and amount
per system is listed on the unit rating plate. A change
in the oil color or odor may be an indication of con-
taminates in the refrigeration system. If this occurs,
an oil sample should be taken and analyzed. If con-
taminations are present, the system must be cleaned to
prevent compressor failure. This can be accomplished
through the installation of oversized suction and liquid
line driers. The driers may have to be changed several
times to clean up the system depending on the degree
of contamination.n.

Never use the scroll compressor
to pump the refrigerant system down
into a vacuum. Doing so will cause
internal arcing of the compressor
motor, which will result in failure of

CAUTION

compressor.

Fan Bearing Lubrication

Add grease slowly with shaft rotating until a slight
bead forms at the seals. If necessary, re-lubricate while
bearing is stationary. The fan data plate (attached to the
fan scroll) lists the type of grease that must be used for
lubricating the bearings. Refer to Table 4-1 for lubri-
cating schedule.

Re-lubrication is generally accompanied by a temporary
rise in operating temperature. Excess grease will be
purged at seals.

Recommended Lubricant For Fan Bearings

A Lithium / Petroleum base grease conforming to an
NLGI Grade II consistency is normally used. Lubricant
must be free of any chemical impurities such as free
acid or free alkali, dust, rust, metal particles or abrasive.
This light viscosity, low torque grease is rust inhibited
and water resistant, has a temperature range of -30°F
to +200°F with intermittent highs of +250°F. Lubricate
bearings as required by the severity of required duty.

TABLE 4-1 - FAN BEARING - LUBRICATION INTERVALS

RELUBRICATION SCHEDULE (MONTHS) BALL BEARING PILLOW BLOCKS
SPEED (RPM) 500 1000 1500 2000 2500 3000 3500 4000 4500
SHAFT DIA
1/2” thru 1-11/16” 6 6 5 3 3 2 2 2 1
1-15/16” thru 2-7/16” 6 5 4 2 2 1 172 1/4 1/4
2-11/16” thru 2-15/16” 5 4 3 2 1 12 12
3-7/16” thru 3-15/16” 4 3 2 1 12 12

JOHNSON CONTROLS

55




Maintenance

Condenser Coils

Dirt should not be allowed to accumulate on the con-
denser coil surfaces. Cleaning should be as often as
necessary to keep coil clean.

PERIODIC MAINTENANCE - THREE TO SIXMONTHS

Disconnect and lockout power from
the unit anytime service is being per-
formed on the fan section. Failure to
do so could result in serious injury or
death due to the fan turning on while
work is in progress.

DANGER

Squealing belts during starting is
caused by slipping belts that are not
tensioned properly.

CAUTION

> >

Motor Bearing Lubrication

Bearings must be re-lubricated periodically to assure
long life. Motor bearing should be lubricated yearly,
but may need lubrication more frequently, depending
on severe operating conditions.

Belt Tension

Adjust the belt tension if necessary. Required belt
tension data is supplied on the fan “skid” data plate,
attached to the fan housing. Never use a belt dressing
on the belts. If belts slip with the proper tension, use a
good grade of belt cleanser to clean the belts. Refer to
Figures 4-2 & 4-3.

Never use excessive belt tension,
as this could result in damaging
the bearing, motor pulleys or motor
base. See drive label on fan housing
adjacent to drive for specific details
on tension.

CAUTION

>

When it is necessary to replace one belt in a given set,
the entire set of belts must be replaced.
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PERIODIC MAINTENANCE - YEARLY

Check the fan wheels and inspect the drain pan for
sludge and foreign material. Clean if required.

Observe the operation of all dampers and make any
necessary adjustments in linkage and blade orientation
for proper operation.

Entire Unit Inspection

In addition to the checks listed in this section, periodic
overall inspections of the unit should be accomplished
to ensure proper equipment operation. Items such as
loose hardware, component operation, refrigerant leaks,
unusual noises, etc. should be investigated and corrected
immediately.

Sheave Alignment

To check sheave alignment, a straight edge or a piece of
string can be used. If the sheaves are properly aligned,
the string or straight edge will touch at all points, as in-
dicated in Fig. 4-1. Rotating the sheaves will determine
if the sheave is wobbly or the drive shaft is bent. Align-
ment error must be corrected to avoid bearing and belt
failure.

CORD TIED
TO SHAFT

CORD TOUCHING SHEAVES AT
POINTS INDICATED BY ARROWS

LD07634

FIG. 4-1 - SHEAVE ALIGNMENT

Belts

New belts should be re-checked after 24 hours of opera-
tion. On multiple belt adjustable pulleys, the pitch depth
should be checked to insure identical belt travel, power
transfer and wear. Adjustable motor bases are provided
for belt adjustment.

Motor pulleys and blower shaft pulleys are locked in po-
sition with either setscrews or split taper lock bushings.
All setscrews and/or taper lock bolts must be checked
for tightness and alignment before putting equipment
into operation.
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An incorrectly aligned and tensioned belt can substan-
tially shorten belt life or overload blower and motor
bearings, shortening their life expectancy. A belt ten-
sioned too tightly can overload the motor electrical,
causing nuisance tripping of the motor overloads and/or
motor failure and/or shaft failure.

Belt Replacement
Always replace belts as a set. Follow the steps below
to replace belts:

1. Release the tension on the belts by loosening the
adjusting nuts on the motor base.

2. Remove old belts and recheck the sheave alignment
with a straight edge.

3. [Install the new belts on the sheaves.

Never place the belts on the sheaves by using a screw-
driver to pry the belt over the rim of the sheave. This
will damage the belts permanently.

Belt Tensioning:

Belt tension information is included on the fan skid data
plate as shown in Fig. 4-2. Sample data plate shows 4.3
Ibs pressure at .30 inches deflection.

A Browning Belt tension gauge is used in Fig. 4-3 to
properly tension belts.

(M” York 4z~ y-BELT ORIVE KIT | Zl'lillj\

YORK INTERNATIONAL TBWoo

ORIVE PART » 906-@4636-100 AP

SALES ORDER » 00-111313-08
UNIT TRG »  RHU-7 C.0.M.» 30810 §35848

M RANGE: 1244 to 1233
FERGREN AREE: 1240 18 1% 0 1. cowtER - 19,84
OPEN MOTOR SHEAVE 3 TURNS TO SET FAN RPM @ 1161

MOTOR SHERVE -~ 1UP6Ox1 3/8 MOTOR BUSHING -
FAN SHERVE - BKB5x1 FAN BUSHING -

DRIVE BELTS ~ BXSS
0049
FIG. 4-2 - FAN DATA PLATE - BELT TENSION

J

4VIP
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LOAD
DEFLECTION -0
i j&@
r'T' T r
PLUNGER

REFERENCE
(BELT)

DEFLECTION
‘0" RING

LD06354

FIG. 4-3 - BELT TENSIONING GAUGE

Filter Drier Replacement

The filter/drier must be replaced any time work is per-
formed on the refrigerant circuit. The rooftop unit comes
with sealed type (non-replaceable) cores as standard. If
the unit is not equipped with the optional valve package
(suction, discharge, & liquid line valves), the refrigerant
will need to be recovered with a recovery machine to
replace the filter/drier.

If the unit is equipped with a valve package, the unit can
be pumped down by closing the liquid line ball valve
(prior to the filter/drier) while the unit is running, initi-
ating a unit pump-down. The unit will shut off when
the mechanical low-pressure switch opens. When the
unit shuts down, close the ball valve located after the
filter/drier and remove power from the unit to prevent
the unit from running. Once the filter/drier core has been
replaced, the filter/drier section should be evacuated via
the Schrader access valve located next to the filter/drier
prior to opening the ball valves and restoring the unit
to normal operation.

Never shut the discharge valve while
the unit is running. Doing so could
cause a rupture in the discharge line
or components, resulting in death or

WARNING . . .
serious injury.

Never close the suction line ball valve
with the compressor running. Doing
so will cause the compressor to pump-
down into a vacuum and damage the
compressor due to internal arcing.

i i

CAUTION
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Maintenance

Forward Curved Fans

The forward curved fan wheel must be removed through
the fan discharge opening. The location of other clamps,
fan wheel, and shaft must be marked so each of these
components can be reassembled in the same location
- see Figure 4-4. This will preserve the balance of the
rotating assembly. Proceed with the following steps:

1.

Disconnect all ductwork or guards attached to the
blower housing to permit unobstructed access.

Remove the cut off plate attached at the discharge
or blast area of the blower housing.

Thoroughly, clean the shaft of all grease and rust
inhibitor. Be careful not to contaminate the bearing
grease. Use emery cloth to remove all rust or the
wheel may become “locked” to the shaft.

Loosen and remove setscrews on both bearing lock-
ing collars. Inspect and, if necessary, replace.

Loosen and remove setscrews from both sides of
the wheel hub. Inspect and, if necessary, replace.

Using a rubber mallet or brass bar, slowly drive
the shaft in one direction until the setscrew marks
on the shaft are fully exposed. File the marks
completely smooth. Drive the shaft in the opposite
direction and file smooth the setscrew marks. Con-
tinue to clean the shaft of all dirt and residuals.

To remove the key, use a rubber mallet or brass bar
to drive the shaft and wheel in one direction. Drive
the key in the opposite direction using a nail set or
smaller size key stock until the key is completely
free of the wheel. Be sure that key does not get
bent by allowing it to ride up the key way edge.
The slightest bend will prevent quick assembly.
Should this occur, replace the key stock.

FIG.
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SET
SCREW
[ ] FAN
© HUB
MARK ON
[ ] CLAMP &

® SHAFT

LD06355

4-4 - EXAMPLE OF FC FAN SHAFT/
WHEELMARKING

10.

11.
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Remove the shaft, supporting the weight of the
wheel, particularly for larger diameter wheels. Do
not allow the weight of the shaft to be supported
by one bearing as you disassemble.

Remove the wheel through the discharge or outlet
area of the blower housing.

Reassemble in reverse order, centering the wheel
between the edges of the inlet venturi. If bearings
were removed or replaced, be sure to reuse any
shim stock found between the mounting support/
plate and bearing housings.

Torque all hardware.

DANGER

Disconnect and lockout power from
the unit anytime service is being per-
formed on the fan section. Failure to
do so could result in serious injury or
death due to the fan turning on while

work is in progress.

Fan Motor

—

© =N oW

Shut off unit power and lock out.

Disconnect and tag power wires at motor
terminals.

Loosen motor brace-to-mounting-rail attaching
bolts.

Mark belt as to position. Remove and set aside
belts.

Remove motor bracket hold down bolts.
Remove motor pulley and set aside.
Remove motor.

Install new motor. Reassemble by reversing steps
1 - 6. Be sure to reinstall multiple belts in their
original position. Use a complete new set if re-
quired. Do not stretch belts over sheaves. Review
the sections on motor and sheave installation,
sheave alignment, and belt tensioning discussed
previously.

Reconnect motor leads and restore power. Check
fan for proper rotation as described in Start-Up
Check List.
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Fan Shaft Bearings

General — When removing and replacing the bearings,
care should be taken to ensure that the area where the
bearings fit on the shaft does not become scored or
damaged. The shaft in this area should be thoroughly
cleaned before the bearing is removed and again before
the new bearing is installed.

Mounting Details —

1. Check the shaft - it should be straight, free of burrs
and full size. Be sure the bearing is not seated on
a worn section of shafting.

2. Make certain any setscrews are not obstructing the
bearing bore.

3. Align the bearing in its housing and slide the bear-
ing into position on shaft - never hammer the ends
of the inner race. If necessary, use a brass bar or
pipe against the inner race to drift bearing into
place - never hit the housing, as bearing damage
may result. Make sure there is lubricant between
the bearing outer ring and the housing.

4. Fasten the bearing housing to the unit mounting
support with hex head cap screws, washers, new
lock washers and hex nuts before securing the bear-
ing to the shaft. This permits the bearing to align
itself in position along the shaft and eliminates any
possibility of cramping loads.

9]

Rotate the shaft to make certain it turns freely.

@

Bearings may employ one of several different
methods to lock the bearing to the shaft.

Shaft should be free from burrs. If old
shaftis used, be sure a ball bearing is
not seated on worn section and shaft

is not bent.

There are various degrees of self-alignment in bearings
of the same manufacturer. The force required for the
self-alignment of the bearings used in w manufactured
units has been specified and is closely monitored at the
factory. If it is necessary to purchase a bearing locally,
be sure it can be worked around in the housing with a
short shaft made of wood or other soft material placed
in the bearing.

JOHNSON CONTROLS
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Prior to installing the bearing on the shaft, it should
be worked around in the housing to make sure that
self-alignment will be obtained where the bearing is
installed. After the shaft journal has been inspected for
cleanliness, metal chips or burrs, the bearing is slipped,
not forced, onto the shaft. Forcing the bearing onto the
shaft by the use of flange, pillow block, or outer ring
will damage the bearing internally. Force applied in this
way transmits the load to the inner race through the balls
in the bearing. Since the bearings are not designed for
axial loading, the sides of the races in which the balls
turn can be damaged. If the bearing cannot be made to
slip onto the shaft by pressing on the inner ring of the
bearing, check the shaft for burrs. Install the bearing
so the part of the inner race, which receives the lock-
ing collar or contains setscrews, is toward the outside
of the unit.

If the grease fitting must be changed on bearings that
utilize a locking pin under the fitting, it is important
to properly replace it. If an adapter or grease fitting of
improper size and length is used, the locking pin may
be either too tight or loose and can affect the alignment
and re-lubrication of the bearing.

Bearing Lock Devices

Various types of locking devices are used to secure
bearing(s) to the fan shaft. Refer fo the instructions
packed with bearings for special information. Figure
4-5 is a typical bearing with a setscrew-type locking
device. The various locking devices can be classified
under basic types: eccentric locking type, concentric
locking type, and Skwezloc type.

Set
Screws

Lube
Fitting

Pillow
Block

00418VIP

FIG. 4-5 - BEARING WITH SETSCREW TYPE
LOCKING DEVICE
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Eccentric Type

An eccentric self-locking collar is turned and driven
with a punch in the direction of shaft rotation to lock the
bearing inner ring to the shaft. See Figure 4-6 & 4-7.

SEAL ASSEMBLY
- RECESSED CAM OR SELF-

LOCKING COLLAR

OUTERRING

INNERRING

SELF LOCKING COLLAR

BALLS AND RACEWAY
CAM ORINNERRING

LD06357

FIG. 4-6 - BEARING WITH ECCENTRIC CAM

When the eccentric collar is engaged to the cam on the
bearing inner ring and turned in direction of rotation, it
grips the shaft with a positive binding action. The col-
lar is then locked in place with the setscrew provided
in the collar.

The self-locking collar is placed on the shaft with its
cam adjacent to the cam on the end of the bearing’s wide
inner ring. In this position, with collar and bearing cams
disengaged, the collar’s bore is concentric with that of
the bearing’s inner ring. The wide inner ring is loose
on the shaft. By turning the collar in the direction of
normal shaft rotation, the eccentric recessed cam will
drop over and engage with the corresponding cam on
the bearing inner, causing it to grip the shaft tightly with
a positive binding action. See Figure 4-6 & 4-7. Make
sure the two cams engage smoothly and the locking
collar is down flat against the shoulder of the inner ring.
The wide inner ring is now locked to the shaft. Using
a punch or similar tool in the drilled hole of the collar,
tap the tool lightly to lock the collar in the direction of
normal shaft rotation.
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PILLOW BLOCK
BEARING HOUSING
(SHADED)

BEARING

SET SCREW

LOCKING
COLLAR

NOTE: Do Not apply excessive force to the bearing
housing (pillow block or flange when instal-
ling the bearing on the shaft.

Do not apply excessive force to the
bearing housing (pillow block or
flange) when installing the bearing

on the shaft.

SHAFT
ROTATION

BEARING HOUSING
SECURED TO BASE
BEFORE LOCKING
COLLAR

TURN LOCKING COLLAR IN
DIRECTION OF SHAFT ROTATION
TO SECURE SHAFT TO BEARING

LD06358

FIG. 4-7 — ECCENTRIC CAM LOCKING COLLAR
BEARING INSTALLATION
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As a final step, the setscrew is tightened. Torque per
Table 4-2. It exerts a wedging action to hold the collar
always in the engaged position, even under shock and

When replacing split bearings, refer to manufacturer s
instruction provided with the bearing. It is extremely
important to ensure that proper radial clearances are

reversing loads.

To disassemble, loosen the setscrew and tap the collar

in the direction opposite shaft rotation.

TABLE 4-2 - SETSCREW TORQUE

observed between the roller bearings and outer face.
Failure to make proper adjustments will cause premature
failure of the bearing.

GREASE FITTING\

SET HEX. SIZE | MIN. RECOMMENDED BEARING CAP—
SCREW ACROSS TORQUE
LBS. LBS. LBS.
1/41/8 66 - 85 55-72
5/16 5/32 126 - 164 10.5-13.7
3/8 3/16 228 - 296 19.0-24.7
OUTER RACE__
7/16 7132 348 - 452 29.0-37.7 LOCK WASHER
12 1/4 504 - 655 42.0-54.6 BEARINGS
TAPERED
5/8 5/16 1104 - 1435 | 92.0 - 119.6 NUT SLEEVE
After proper installation of the
bearing(s), run the unit for 10 to 15
minutes. Shut the unit down and lock
it out. C:heck for proper e.ngagement
of locking collar and tightness of

00536VIP

SEAL
FIG. 4-8 — SPLIT BEARING

setscrew(s).
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SECTION 5 - SEQUENCE OF OPERATION

UNIT TYPE

The Unit Controller is capable of being programmed
for three different “UNIT TYPE” which establish the
mode of operation. The “UNIT TYPE is set through
the OPTIONS key, UNIT DATA subsection of the User
Interface. The three options are:

e “CONSTANT VOLUME”
e “VARIABLE AIR VOLUM”
o “FLEXSYS”

CURRENT OPER MODE

The “CURRENT OPER MODE”, occupied or unoc-
cupied, is a derived value and can be established in
three ways:

e Digital Input “OCCUPANCY STATE” on /off input
— “ON” occupied/ “OFF ” unoccupied. The Digital
input is made through a connection between “R”

and “OCC” on the unit field low voltage terminal
block.

e Serial Input “OCCUPANCY COMMAND " usually
originates from a BAS system

e Internal Time Clock “OCCUPANCY SCHEDULE”
the internal clock can be turned ON and OFF
through the SCHEDULE subsection of the User
Interface. The occupied / unoccupied schedule can
be programmed through the SCHEDULE key of the
User Interface

Within the “CURRENT OPER MODE” are twenty-one
sub-modes of operation:

e “OCCUPIED COOLING”

e “OCCCOOLING LOW”

e “OCCCOOLING HIGH”

e “OCC COOLING W/BYP”

e “OCC COOLING W/O BYP”
e “OCCHEATING”

e “OCCHEATING LOwW”

o “OCCHEATING HIGH”

e “OCCSTANDBY”

e “UNOCCUPIED COOLING”

JOHNSON CONTROLS

e “UNOC COOLING LOW”

e “UNOC COOLING HIGH”

e “UNOCCUPIED HEATING”

o “UNOC HEATING LOW”

e “UNOC HEATING HIGH”

e “UNOCCUPIED STANDBY”

o “COMFORTVENT COOLING”
“COMFORT VENT HEATING”
“MORNING WARM UP”

e “UNDER FLOOR TEMP OVERIDE”

The “CURRENT OPER MODE” can be viewed at the
STATUS screen

The operation of the unit in each of the above modes of
operation will be defined later in this manual.

The Unit Controller monitors the switching from the
standby mode to an active cooling or heating mode. The
unit must be in the standby mode for 3 minutes before
the control will allow it to switch to an active heating
or cooling mode.

The Unit Controller also monitors the switching between E

the active cooling and heating modes. The unit must
remain in one of the active heating or cooling modes for
30 seconds before it can be turned off or switched.

Constant Volume Mode

A “CONSTANT VOLUME' unit will be controlled by
one of three “CONTROL METHOD”:

o “STAGED” (Thermostat)
o “WIRED ZONE TEMP” (Hardwired)
o “COMM ZONE TEMP” (Communicated)

The “CONTROL METHOD ” is entered into the Unit

Controller through the OPTION key, UNIT DATA
subsection of the User Interface.
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TABLE 5-1 — DIGITAL INPUTS FOR STAGED INPUT STAGED INPUT MODE

Y1 Y2 W1 w2 CURRENT
LOW | HIGH | LOW [ HIGH | OPER MODE
COOL | COOL | HEAT | HEAT

UNIT MODE

ON OFF OFF OFF OCCUPIED [ OCCUPIED COOLING LOW
ON/OFF | ON OFF OFF OCCUPIED [ OCCUPIED COOLING HIGH
OFF OFF ON OFF OCCUPIED | OCCUPIED HEATING LOW
OFF OFF | ON/OFF | ON OCCUPIED [ OCCUPIED HEATING HIGH
OFF OFF OFF OFF OCCUPIED | OCCUPIED STANDBY (SEE ALSO COMFORT VENTILATION OPERATION)

ON OFF OFF OFF | UNOCCUPIED [ UNOCCUPIED COOLING LOW

ON/OFF | ON OFF OFF | UNOCCUPIED [ UNOCCUPIED COOLING HIGH

OFF OFF ON OFF [ UNOCCUPIED | UNOCCUPIED HEATING LOW

OFF OFF | ON/OFF | ON

UNOCCUPIED [ UNOCCUPIED HEATING HIGH

OFF OFF OFF OFF [ UNOCCUPIED | UNOCCUPIED STANDBY

Staged Input

The unit requires the following digital inputs in order
to operate in the “STAGED ” mode of operation. The
inputs are made at the low voltage terminal block of
the unit.

Zone Temperature Control
(Hardwired Or Communicated)

The unit compares the analog “WIRED ZONE TEMP”
OR “COM ZONE TEMP” input to the “OCC ZONE

COOLING”, “OCC ZONE HEATING”,”UNOCC
ZONE COOLING”, or “UNOCC ZONE HEATING”
set points to determine the sub-mode of operation. The
following parameters must be programmed through the
User Interface:

e “OCCZONECOOLINGSETPOINT”-SETPOINT

Table 5-1 shows what the Unit Mode would be, based key / COOLING subsection
on the digital inputs. e “UNOCC ZONE COOLING SETPOINT” —
SETPOINT key / COOLING subsection

o “OCCZONEHEATINGSETPOINT”-SETPOINT
key / HEATING subsection

e “UNOCC ZONE HEATING SETPOINT” —
SETPOINT key / HEATING subsection

e W1 LOW HEAT - Terminal 12 of CTB1
e W2 HIGH HEAT - Terminal 13 of CTB1
e Y1 LOW COOL - Terminal 10 of CTBI1
e Y2 HIGH COOL - Terminal 11 of CTB1

Difference Between "ZONE TEMP" and "OCC ZONE COOLING"
or "UNOCC ZONE COOLING" Set Point

Difference Between "ZONE TEMP" and "OCC ZONE HEATING"
or "UNOCC ZONE HEATING" Set Point

FIG. 5-1 —- DIFFERENCES (°F) BETWEEN ZONE TEMPERATURE AND SET POINTS

LD010572
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Figure 5-1 shows what the UNIT MODE would be,
based on the difference between the zone temperature
and the zone temperature set points.

The only difference between Hard Wired and Com-
municated is the method the Unit Controller uses to
determine the “ZONE TEMP”. In the Hard Wired
mode the input is an analog input to the control. In the
Communicated mode the input is a serial input from a
BAS control system.

Variable Air Volume Mode

Occupied Cooling

In the OCCUPIED COOLING mode the Unit Control-
ler monitors the “RETURN AIR TEMP” and compares
itto the “RAT COOLING SETPOINT” Set Point. The
“RAT COOLING SETPOINT” Set Point is entered
into the Unit Controller through the SET POINT key
COOLING subsection of the User Interface. If the
“RETURN AIR TEMP” is equal to or greater than the
“RAT COOLING SETPOINT” Set Point plus 0.5° F the
Unit Controller will place the unit in the OCCUPIED
COOLING mode.

The unit will remain in the OCCUPIED COOLING
mode until the “RETURN AIR TEMP” is equal to or
less thanthe “RAT COOLING SETPOINT” set point
minus 0.5°F.

Occupied Heating

In the OCCUPIED HEATING mode the Unit Control-
ler monitors the “RETURN AIR TEMP” and compares
ittothe “RAT HEATING SETPOINT” Set Point. The
“RAT HEATING SETPOINT” Set Point is entered
into the Unit Controller through the SET POINTS key
HEATING subsection of the User Interface. If the
“RETURN AIR TEMP” is equal to or LESS than the
“RATHEATING SETPOINT” Set Point minus 0.5°F the
Unit Controller will place the unit in the OCCUPIED
HEATING mode.

The unit will remain in the OCCUPIED HEATING
mode until the “RETURN AIR TEMP” is equal to or
greater than the “RAT HEATING SETPOINT” set point
plus 0.5°F.

JOHNSON CONTROLS
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Unoccupied Cooling

In the UNOCCUPIED COOLING mode the Unit Con-
troller will monitor the “ZONE TEMP ” and compare it
tothe “UNOCC ZONE COOLING SETPOINT”. The
“UNOCCZONE COOLING SETPOINT " is setthrough
the SET POINTS key, COOLING subsection of the User
Interface. Ifthe “ZONE TEMP” is equal to or greater
than the “UNOCC ZONE COOLING SETPOINT”
temperature plus 0.5° F. the Unit Controller will place
the unit in the UNOCCUPIED COOLING mode.

The unit will remain in the UNOCCUPIED COOL-
ING mode until the “ZONE TEMP " is equal to or less
thanthe “UNOCC ZONE COOLING ” set point minus
0.5°F.

Unoccupied Heating

In order for the UNOCCUPIED HEATING to function,
the “NIGHT SET BACK” setting must be set to EN-
ABLE. This can be done through the PROGRAM key,
HEATING subsection of the User Interface.

In the UNOCCUPIED HEATING mode the Unit Con-
troller will monitor the “ZONE TEMP” and compare
it to the “UNOCC ZONE HEATING SETPOINT”.
The “UNOCC ZONE HEATING SETPOINT” is set
through the SET POINTS key, HEATING subsection
of'the User Interface. If “ZONE TEMP " is equal to or
less thanthe “UNOCC ZONE HEATING SETPOINT”
minus 0.5°F, the Unit Controller will place the unit in
the UNOCCUPIED HEATING mode.

The unit will remain in the UNOCCUPIED HEATING
mode until the “ZONE TEMP” is equal to or greater
than the “UNOCC ZONE HEATING SETPOINT”
plus 0.5°F.
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Sequence of Operation

FlexSys

A FlexSys unit is a modified VAV system. In a FlexSys
system the supply air from the unit is distributed through
an underfloor air distribution system. In order to temper
the air a by-pass duct between the unit return and sup-
ply duct is installed in the curb, and return air is used
to temper the supply air. A damper is installed in the
by-pass duct in order to control the amount of by-pass
return air.

There are two different occupied cooling modes when
a unit is configured for FlexSys operation, OCCU-
PIED COOLING without BYPASS and OCCUPIED
COOLING with BYPASS. The Unit Control monitors
the return air temperature and compares it to the “MX
SUPPLY AIR TEMP SETPOINT ” plus the “RETURN
AIR DIFF SP”. The “RETURN AIR DIFF SP” can be
set between 2.0 and 10.0° F through the SETPOINTS
key COOLING subsection of the User Interface. If
the return air temperature is equal to or greater than
the “RAT COOLING SETPOINT” plus 0.5° F but less
than the “MX SUPPLY AIR TEMP SETPOINT” plus
the “RETURN AIR DIFF SP” the unit will operate in
the COOLING without BYPASS mode. If the return air
temperature is equal to or greater than the “RAT COOL-
ING SET POINT” plus 0.5° F but equal to or greater
than the “MX SUPPLY AIR TEMP SETPOINT” plus
the “RETURN AIR DIFF SP” the unit will operate in
the COOLING with BYPASS mode.

When the unit is in the OCCUPIED COOLING without
BYPASS mode the compressors are controlled to main-
tainthe “MXSUPPLY AIR TEMP SETPOINT”. When
the unit is in the OCCUPIED COOLING with BYPASS
mode the compressors are controlled to maintain the
“EVAPLEAVINGAIR TEMPHIGH  or “EVAPLEAV-
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ING AIR TEMP LOW?” setpoints. The “EVAP LEAV-
ING AIR TEMP HIGH”, and “EVAP LEAVING AIR
TEMP LOW'? set points are set through the SET POINT
key, COOLING subsection of the User Interface.

ACTIVE SET POINT DETERMINATION

Constant Volume

On a Constant Volume unit the Control Method (Staged
or Zone) does not have a direct effect on the control of
the compressor and heating stages. In stead the input
from the Staged (usually a thermostat) or Zone (hard
wired or communicated) is only used to determine the
“UNIT MODE”. The staging of the compressor and
heating stages is always based on the “SUPPLY AIR
TEMP ACTIVE SP”.

Staged Input Control

Whenthe “CONTROL METHOD "issetto “STAGED”,
the “SUPPLY AIR TEMP ACTIVE SP” is determined
by the “IST STAGE COOLING SETPOINT”, “2ND
STAGE COOLING SETPOINT”, “ISTSTAGE HEAT-
ING SETPOINT” , and “2ND STAGE HEATING
SETPOINT” inputs. Table 5-2 shows what the setpoints
would be for each staged input combination.

The “IST STAGE COOLING SETPOINT” -and
“2ND STAGE COOLING SETPOINT” -set points
are programmed into the User Interface through the
SETPOINTS key COOLING subsection. The “IST
STAGE HEATING SETPOINT” -and “2ND STAGE
HEATING SETPOINT” set points are programmed
into the User Interface through the SETPOINTS key
HEATING subsection.

TABLE 5-2 - ACTIVE SAT SET POINT DETERMINATION, STAGED INPUT

Y1 Y2 W1 w2 |occ. UNIT MODE ACTIVE SP
LOW HIGH | LOW HIGH | MODE
COOL [ cCOOL | HEAT | HEAT
ON OFF | OFF OFF | OCCUPIED OCCUPIED COOLING LOW 1ST STAGE COOLING SETPOINT
ON/OFF | ON OFF OFF | OCCUPIED OCCUPIED COOLING HIGH 2ND STAGE COOLING SETPOINT
OFF OFF | ON OFF | OCCUPIED OCCUPIED HEATING LOW 1ST STAGE HEATING SETPOINT
OFF OFF | ON/OFF | ON | OCCUPIED OCCUPIED HEATING HIGH 2ND STAGE HEATING SETPOINT
OFF OFF | OFF OFF | OCCUPIED OCCUPIED STANDBY (SEE ALSO NONE

COMFORT VENTILATION OPERATION)
ON OFF | OFF OFF | UNOCCUPIED | UNOCCUPIED COOLING LOW 1ST STAGE COOLING SETPOINT
ON/OFF | ON OFF OFF | UNOCCUPIED | UNOCCUPIED COOLING HIGH 2ND STAGE COOLING SETPOINT
OFF OFF | ON OFF | UNOCCUPIED | UNOCCUPIED HEATING LOW 1ST STAGE HEATING SETPOINT
OFF OFF | ON/OFF | ON UNOCCUPIED | UNOCCUPIED HEATING HIGH 2ND STAGE HEATING SETPOINT
OFF OFF | OFF OFF | UNOCCUPIED | UNOCCUPIED STANDBY NONE
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Zone Temperature Control

When the “CONTROL METHOD " is set to Zone Tem-
perature Control (either had-wired or communicated),
the “SUPPLY AIR TEMP ACTIVE SP” is determined
by the difference between the “ZONE TEMP ” and the
appropriate zone set point. Table 5-3 shows the pa-
rameters that are used to determine the “SUPPLY AIR
TEMP ACTIVE SP”:
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Where

AT,.=“ZONE TEMP"~“OCCZONE COOL-
ING SETPOINT”

ATOH =“ZONETEMP”— “OCCZONE HEAT-
ING SETPOINT”

AT, =“ZONETEMP”—“UNOCC ZONE
COOLING SETPOINT”

ATUH =“ZONE TEMP” - “UNOCC ZONE
HEATING SETPOINT”

TABLE 5-3 — ACTIVE SAT SET POINT DETERMINATION, ZONE TEMPERATURE

AT, AT, AT, AT,, | OCCUPANCY UNIT MODE ACTIVE SP
occC occC UNOCC | UNOCC MODE
COoOoL HEAT CcooL HEAT
>0.5°F OCCUPIED | OCCUPIED COOLING LOW 1ST STAGE COOLING SETPOINT
>1.5°F OCCUPIED | OCCUPIED COOLING HIGH | 2ND STAGE COOLING SETPOINT
<-05°F OCCUPIED | OCCUPIED HEATING LOW 1ST STAGE HEATING SETPOINT
<-15°F OCCUPIED | OCCUPIED HEATING HIGH 2ND STAGE HEATING SETPOINT
OCCUPIED | OCCUPIED STANDBY (SEE | NONE
ALSO COMFORT VENTILATION
OPERATION)
>0.5°F UNOCCUPIED | UNOCCUPIED COOLING LOW | 1ST STAGE COOLING SETPOINT
>15°F UNOCCUPIED | UNOCCUPIED COOLING HIGH | 2ND STAGE COOLING SETPOINT
<-0.5°F | UNOCCUPIED | UNOCCUPIED HEATING LOW | 1ST STAGE HEATING SETPOINT
<-1.5°F | UNOCCUPIED | UNOCCUPIED HEATING HIGH | 2ND STAGE HEATING SETPOINT
UNOCCUPIED | UNOCCUPIED STANDBY NONE
Variable Air Volume

The “SUPPLY AIR TEMP ACTIVE SP” is always de-
rived from three programmed parameters “SAT HIGH
SETPOINT”, “SAT LOW SETPOINT” and the “SAT
RESETMETHOD . The Unit Controller determines the
derived “SUPPLY AIR TEMPACTIVE SP ”valuetouse
based on the reset command sent to the controller. There
are four options available to select from for the reset
command method. “SAT RESET METHOD” can be
setfor “HARDWIRED”, “OUTSIDE AIR”, “RETURN
AIR”, or “SUPPLY FAN SPEED”. If “HARDWIRED”
is used and no input is available, the Unit Controller
will control to the “SAT HIGH SETPOINT”. The fol-
lowing parameters are programmed through the User
Interface:

JOHNSON CONTROLS

o “SATRESETMETHOD” —OPTIONS key /UNIT
DATA subsection

e “SAT LOW SETPOINT” — SETPONTS key /
COOLING subsection

e “SAT HIGH SETPOINT” — SETPOINTS key /
COOLING subsection

e “OATSETPOINTFOR LOW SAT” - SETPONTS
key / COOLING subsection

o “OATSETPOINTFOR HIGH SAT” - SETPONTS
key / COOLING subsection

e “RATSETPOINT FOR LOW SAT” - SETPONTS
key / COOLING subsection

o “RATSETPOINTFORHIGHHSAT”-SETPONTS
key / COOLING subsection

o “FANSPEEDSETPFORLOWSAT”-SETPONTS
key / COOLING subsection

o “FAN SPEED SETP FOR HIGH SAT” - SET-
PONTS key / COOLING subsection
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Sequence of Operation

Hardwired Sat Reset

When the “SAT RESET METHOD” is set to
“HARDWIRED ", the Unit Controller monitors the
“SUPPLY AIR TEMP RST”. If the “SUPPLY AIR
TEMP RST” is equal to 0.00 volts, the “SUPPLY AIR
TEMPACTIVE SP”isthe “SATHIGH SETPOINT”. If
the “SUPPLY AIR TEMP RST” is equal to 5.00 volts, the
“ACTIVE SP”isthe “SATLOW SETPOINT”. When
the “SUPPLY AIR TEMP RST” is between 0.00 and 5.00
volts, the “SUPPLY AIR TEMP ACTIVE SP” is linearly
interpolated between the “SAT HIGH SETPOINT” and
the “SAT LOW SETPOINT” (see Figure 5-2).

SAT HIGH SETPOINT —
(Default = 65.0 °F)
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Outside Air Based Sat Reset

When the “SAT RESET METHOD " is setto “OUT-
SIDE AIR”, the Unit Controller monitors the “OUT-
SIDE AIR TEMP” and sets the “SUPPLY AIR TEMP
ACTIVE SP” to a value between the “SAT HIGH
SETPOINT” and the “SAT LOW SETPOINT”. If
the “OUTSIDE AIR TEMP” is equal to or less than
the “OAT SETPOINT FOR HIGH SAT” the “SUP-
PLY AIR TEMP ACTIVE SP” is the “SAT HIGH
SETPOINT”. 1f the “OUTSIDE AIR TEMP” is
equal to or greater than the “OAT SETPOINT FOR
LOW SAT” the “ACTIVE SAT SP” isthe “SAT LOW
SETPOINT”. Whenthe “OUTSIDE AIR TEMP " is
between the “OAT SETPOINT FOR HIGH SAT” and
the “OAT SETPOINT FOR LOW SAT”, the “SUP-
PLYAIR TEMP ACTIVE SP” is linearly interpolated
between the “SAT HIGH SETPOINT” and the “SAT
LOW SETPOINT” (see Figure 5-3).

Active SAT
Set Point
SAT LOW SETPOINT 1
(Default = 55.0 °F) 0 Volts 5 Volts
Supply Air Temp Rst
Vo"age LD12587
(Volts DC)

FIG. 5-2 - ACTIVE SAT SET POINT VS. SUPPLY AIR TEMP RST VOLTAGE

SAT HIGH SETPOINT —
(Default = 65.0 °F)

Active SAT
Set Point

SAT LOW SETPOINT —
(Default = 55.0 °F) H

[]
{
1
1

OAT SETPOINT
FOR HIGH SAT

FIG. 5-3 — ACTIVE SAT SET POINT VS. OUTSIDE AIR TEMP
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Outside Air Temp

OAT SETPOINT

(OAT) FOR LOW SAT

Increasing OAT e

LD12588
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Return Air Based Sat Reset

When the “SAT RESET METHOD” is set to “RE-
TURN AIR”, the controller monitors the “RETURN
AIR TEMP” and sets the “SUPPLY AIR TEMP
ACTIVE SP” to a value between the “SAT HIGH
SETPOINT” and the “SAT LOW SETPOINT”. Ifthe
“RETURN AIR TEMP” is equal to or greater than
the “RAT SETPOINT FOR LOW SAT”, the “SUP-
PLYAIRTEMPACTIVE SP” shall be the “SATLOW
SETPOINT”. 1fthe “RETURN AIR TEMP " is equal
toorlessthanthe “RATSETPOINT FOR HIGH SAT”,
the “SUPPLY AIR TEMP ACTIVE SP” shall be the
“SATHIGH SETPOINT”. Whenthe “RETURN AIR
TEMP " isbetweenthe “RATSETPOINT FOR HIGH
SAT” andthe “RAT SETPOINT FOR LOW SAT” the
“SUPPLY AIR TEMP ACTIVE SP” shall be linearly
interpolated between the “SAT HIGH SETPOINT”
and the “SAT LOW SETPOINT” (see Figure 5-4).
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Supply Fan Speed Based Sat Reset

When the “SAT RESET METHOD " is set to “SUP-
PLY FAN SPEED”, the Unit Controller will monitor
the “SUPPLY FAN VFD SPEED” command and set
the “SUPPLY AIR TEMP ACTIVE SP” to a value be-
tweenthe “SATHIGH SETPOINT” and the “SATLOW
SETPOINT”. Ifthe “SUPPLY FAN VFD SPEED " is
equal to or greater than the “FAN SPEED SETP FOR
LOW SAT”, the “SUPPLY AIR TEMP ACTIVE SP”
shall be the “SAT LOW SETPOINT”. If the “SUP-
PLY FAN VFD SPEED” is equal to or less than the
“FAN SPEED SETP FOR HIGH SAT”, the “SUPPLY
AIR TEMP ACTIVE SP” shall be the “SAT HIGH
SETPOINT”. Whenthe “SUPPLY FAN VFD SPEED”
is between the “FAN SPEED SETP FOR LOW SAT”
and the “FAN SPEED SETP FOR HIGH SAT”, the
“SUPPLY AIR TEMP ACTIVE SP” shall be linearly
interpolated between the “SAT HIGH SETPOINT” and
the “SAT LOW SETPOINT(see Figure 5-5).

SAT HIGH SETPOINT _|
(Default = 65.0 °F)

Active SAT
Set Point

SAT LOW SETPOINT
(Default = 55.0 °F) ~ |

[]
[
1
1

RAT SETPOINT
FOR HIGH SAT

Return Air Temp RAT SETPOINT
RAT) FOR LOW SAT
( LD10307A

FIG. 5-4 - ACTIVE SAT SET POINT VS. RETURN AIR TEMP

SAT HIGH SETPOINT _|
(Default = 65.0 °F)

Active SAT
Set Point

SAT LOW SETPOINT
(Default = 55.0 °F) ™|

FAN SPEED

FOR HIGH SAT

(]
‘
1
1
|

FAN SPEED
Supply Fan Speed FOR LOW SAT
% LD10308A

Increasing Supply Fan Speed ==

FIG. 5-5 - ACTIVE SAT SET POINT VS. SUPPLY FAN SPEED
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Sequence of Operation

FlexSys With Bypass Damper

The “SUPPLY AIR TEMP ACTIVE SP” will be the
“EVAP LEAVING AIR TEMP HIGH” set point if either
of the following is true:

e The Return Air Humidity sensor is not reliable.

e The Return Air Enthalpy is less than the “RESET
ENTHALPY SP”.

The “SUPPLY AIR TEMP ACTIVE SP” will be the
“EVAP LEAVING AIR TEMP LOW” set point if either
of the following is true:

e The Return Air Enthalpy is equal to or greater than
the “RESET ENTHALPY SP”.

e The “UNDERFLOOR SLAB DEWPOINT” is
greater than or equal to the “UNDERFLOOR SLAB
TEMP” minus 2.0° F for 120 seconds.

The following parameters are programmed through the
User Interface:

o “EVAPLEAVINGAIR TEMPLOW”-SETPOINTS
key / COOLING subsection.

o “EVAPLEAVINGAIRTEMPHIGH”-SETPOINTS
key / COOLING subsection.

e “RESET ENTHALPY SP” - SETPOINTS key /
COOLING subsection.

FlexSys Without Bypass Damper

The “SUPPLY AIR TEMP ACTIVE SP” is the “MX
SUPPLYAIR TEMP”. The “MXSUPPLY AIR TEMP”
is programmed through the SETPOINTS key / COOL-
ING subsection of the User Interface.

COMPRESSOR CONTROL

Whenever a change in the unit cooling status is made,
compressor turned on, compressor turned off, etc., a
3-1/2 minutes Interstage Delay Timing is initiated.
During the countdown of the timer no compressor can
be staged on or off until the timer has timed down.
The only exception to this would be if the compressor
protection circuit experienced a fault.

On CONSTANT VOLUME and VARIABLE AIR
VOLUME units, when the Unit Controller enters
an active cooling mode, the Unit Controller sets the
“COOLING CONTROL OFFSET”t02.0°F. The Unit
Controller compares the current “SUPPLY AIR TEMP
CURRENT”tothe “SUPPLY AIR TEMPACTIVE SP”
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+ or—the “COOLING CONTROL OFFSET”. Ifthe
“SUPPLY AIR TEMP CURRENT” is greater than the
“SUPPLY AIR TEMP ACTIVE SP” plus the “COOL-
ING CONTROL OFFSET” and all the compressors
are not ON the Unit Controller will initiate a call for
compressor or additional compressor operation based
onthe “NEXT STAGE TO ENABLE” (see Tables 5-4
& 5-5).

Ifthe “SUPPLY AIR TEMP CURRENT " is less than the

“SUPPLYAIR TEMPACTIVE SP” minus the “COOL-
ING CONTROL OFFSET” and all the compressors
are not OFF the Unit Controller will turn a compressor
OFF based onthe “NEXT STAGE TO DISABLE” (see
Tables 5-4 & 5-5).

On a FLEXSYS unit with the current operating mode
set to “OCC COOLING W/O BYP”, when the Unit
Controller enters an active cooling mode, the Unit
Controller sets the “COOLING CONTROL OFFSET”
to 2.0 “F. The Unit Controller compares the current
“MX SUPPLY AIR TEMP CURRENT” to the “MX
SUPPLY AIR TEMP SETPOINT” + or—the “COOL-
ING CONTROL OFFSET”. Ifthe “MX SUPPLY AIR
TEMP CURRENT temperature is greater than the “MX
SUPPLYAIR TEMP SETPOINT ’plusthe “COOLING
CONTROL OFFSET” and all the compressors are not
ON the Unit Controller will initiate a call for compressor
or additional compressor operation based on the “NEXT
STAGE TO ENABLE”.

If the “MX SUPPLY AIR TEMP CURRENT” tem-
perature is less than the “MX SUPPLY AIR TEMP
SETPOINT” minus the “COOLING CONTROL OFF-
SET” and all the compressors are not OFF the Unit
Controller will turn a compressor OFF based on the
“NEXT STAGE TO DISABLE”.

On a FLEXSYS unit with the Current Operating mode
setto “OCC COOLING W/BYP”, when the Unit Con-
troller enters an active cooling mode, the Unit Controller
sets the “COOLING CONTROL OFFSET” t02.0°F.
The Unit Controller compares the current “FLEX EVAP
TEMPCURRENT ’tothe “FLEXEVAPTEMPACTIVE
SP”+or—the “COOLING CONTROL OFFSET”. 1f
the “FLEX EVAP TEMP CURRENT” temperature is
greater than the “FLEX EVAP TEMP ACTIVE SP”
plusthe “COOLING CONTROL OFFSET” and all the
compressors are not ON the Unit Controller will initiate
a call for compressor or additional compressor operation
based on the “NEXT STAGE TO ENABLE”.
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Ifthe “FLEXEVAP TEMP CURRENT” temperature
is less than the “FLEX EVAP TEMP ACTIVE

SP” minus the “COOLING CONTROL OFFSET”
and all the compressors are not OFF the Unit
Controller will turn a compressor OFF based on
the “NEXT STAGE TO DISABLE”.

When the Unit Controller turns a compressor ON or
OFF, it records the SAT temperature just prior to the
time the compressor is started or stopped. After the
3-1/2 minute Interstage Delay Timer has expired the
Unit Controller records the SAT temperature again.
The Unit Controller then calculates the change in the
SAT temperature SAT ., The Unit Controller uses the
SAT ., and FORMULA 1 to calculate a new “COOL-
ING CONTROL OFFSET” if either of the following
conditions are met:

e  When a compressor is turned off and 3-1/2 minutes
later the SAT temperature is greater than the “4C-
TIVESATSETPOINT "plusthecurrent “COOLING
CONTROL OFFSET”

e When a compressor is turned on and 3-1/2 minutes
later the SAT temperature is less than the “ACTIVE
SAT SETPOINT” minus the current “COOLING
CONTROL OFFSET”

SAT (change) + 1°F
2

“COOLING CONTROL OFFSET” =

FORMULA 1

Ifanew “COOLING CONTROL OFFSET” is calcu-
lated, it is rounded up to the next half degree.

Aftera “COOLING CONTROL OFFSET” calculationis
made the Unit Controller initiates a 45 minute Cooling
Control Offset Timer. If no compressor is turned ON
or OFF before the Cooling Control Offset Timer has
expired, the “COOLING CONTROL OFFSET” will
be reset to 2.0 F.

COMPRESSOR OPERATION WITH ECONOMIZER

If the economizer is suitable, the Unit Controller will
setthe “COOLING CONTROL OFFSET”t04.5°F. As
long as the economizer remains active, the Unit Con-
troller will not recalculate the “COOLING CONTROL
OFFSET” and it will remain at the 4.5° F setting.

JOHNSON CONTROLS
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No Compressors On When Economizer Becomes
Active

Compressors will be turned ON, based on the “NEXT
STAGE TO ENABLE”, when all the following are
satisfied:

e The “ECONOMIZER CONTROL OUTPUT” to
the economizer must be greater than 95% for 30
seconds. This value can be viewed under the
ECONOMIZER key of the User Interface.

e The “SUPPLY AIR TEMP CURRENT” must be
greater than or equal to the “SUPPLY AIR TEMP
ACTIVE SP” plus the “COOLING CONTROL
OFFSET” (4°0 F).

e The Inter-Staged Delay Timer has expired.

Compressors will be turned OFF, based on the “NEXT
STAGE TO DISABLE”, when all the following are
satisfied:

o The “ECONOMIZER CONTROLOUTPUT ’tothe
economizer is less than 5% for 30 seconds.

e The “SUPPLYAIR TEMP CURRENT” mustbeless
than or equal to the “SUPPLY AIR TEMP ACTIVE
SP”minus the “COOLING CONTROL OFFSET”
(4.5°F).

e The Inter-Staged Delay Timer has expired.

Compressor On When Economizer Becomes Active

A compressor will be staged off and then the sequenced
outlined above will be followed.

SUPPLY FAN OPERATION

Constant Volume Operation

The Supply Fan will be turned ON if the following

conditions are met:

e The Supply Fan has been OFF for at least 60 seconds

and one of the following conditions apply.
The FAN (G) digital input is high, 24 volts is pres-
ent at terminal “G” of the unit low voltage terminal
block.

Orthe “UNIT MODE" is other than OCCUPIED
STANDBY OR UNOCCUPIED STANDBY.

Or the unit is in the MORNING WARMUP
mode.
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Sequence of Operation

Or the unit modes of operation are CONTINU-
OUS VENT and OCCUPIED. “CONTINUOUS
VENT” is ENABLED through the PROGRAM key
VENTILATION subsection of the User Interface.
This energizes the Supply Fan on a CONSTANT
VOLUME unit any time the operating mode is Oc-
cupied.

The Supply Fan will be turned OFF if all of the follow-
ing conditions are met:

e The Supply Fan has been ON for at least 60 sec-
onds.

e The unit is in the OCCUPIED OR UNOCCUPIED
STANDBY mode

e The FAN (G) digital input is low, 24 volts is not
present at “G” of the low voltage terminal block.

e The INACTIVE HEATING TIME is greater than
or equal to 60 seconds

e The INACTIVE COOLING TIME is greater than
or equal to 60 seconds

e The SUPPLY AIR TEMP is less than or equal to
85.0°F

e And either:
“CONTINUOUS VENT” is OFF

Or the CURRENT OPER MODE is set to
UNOCCUPIED

The Unit Controller monitors the operation of the Sup-
ply Fan by checking the status of a digital input from
an air proving switch. After 45 seconds of operation,
the Unit Controller looks for a high state (24 volt input)
from the air proving switch circuit at terminal block
TB7 pin 10 of the Unit Controller. It then examines the
current state for 10 seconds. If the input does not go to
a high state during this time frame the Unit Controller
will set a SUPPLY FAN LOCKOUT and shut down all
unit system operation.

A SUPPLY FAN LOCKOUT will also be declared if the
input goes low during normal Supply Fan operation.
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Variable Air Volume (VAV)

The Supply Fan will be turned ON if the following
conditions are met:

The Supply Fan has been OFF for at least 60 seconds
and one of the following conditions apply:
e The FAN (G) digital input is high, 24 volts is
present at terminal “G” of the unit low voltage
terminal block.

e Or the CURRENT OPER MODE is set to
OCCUPIED

e Or the unit is in the MORNING WARMUP
mode

e Or the UNIT MODE is UNOCCUPIED
HEATING OR UNOCCUPIED COOLING

The Supply Fan will be turned OFF if all the following
conditions are met:

e The Supply Fan has been ON for at least 60 sec-
onds

e The unit is in the UNOCCUPIED STANDBY
mode

e The FAN (G) digital input is low, 24 volts is not
present at “G” of the unit low voltage terminal
block.

e The INACTIVE HEATING TIME is greater than
or equal to 60 seconds

e The INACTIVE COOLING TIME is greater than
or equal to 60 seconds

e The SUPPLY AIR TEMP is less than or equal to
85.0°F

The Unit Controller monitors the operation of the Sup-
ply Fan by checking the status of a digital input from
an air proven switch. After 45 seconds of operation,
the control looks for a high state (24 volt input) from
the air proving switch circuit at terminal block TB7 pin
10 of the Unit Controller. It then examines the current
status for 10 seconds. If the input does not go to a high
state during this time frame the Unit Controller will
set a SUPPLY FAN LOCKOUT and shut down all unit
system operation.

A SUPPLY FAN LOCKOUT will also be declared if the
input goes low during normal Supply Fan operation.

The Unit Control uses a proportional-integral control
algorithm tomaintainthe “DUCT STATIC PRESSURE”
by varying the speed of the supply fan. As the pressure
goes up, the speed goes down.
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The bypass VFD is a standard Vari-
able Frequency Drive packaged with
an additional set of contactors. When
bypass mode is activated, contactors
route power around the VFD, con-
necting the indoor fan motor directly
to the supply voltage. At this point, the
motor will go to full RPM regardless
of the duct pressure signal, because
the VFD is out of the loop, and there
is a potential for over pressuring the
ducts.

>

CAUTION

The air balancer must set maximum
duct static / CFM to stay within a
static pressure that the ductwork of
that installation can tolerate when the
motor is at full RPM, considering that
the VAV boxes, if they are part of the
system, may not be full open.

>

CAUTION

If'the duct system includes VAV boxes,
they must be driven open in Bypass
mode. Failure to do so could result
in damage to the ductwork and the
building structure.

CAUTION

>

VAV Supply Fan Speed Control
Set Point Determination

The following parameters must be set through the User
Interface:

FORM 100.50-NOM3 (109)

e “DUCT PRESS TRANSDUCER SPAN” — OP-
TIONS key / SUPPLY SYSTEM subsection.

o “DUCTSTATICRESETLOWSETP”—SETPOINTS
key / SUPPLY SYSTEMS subsection

e “DUCT STATIC RESET HIGH SETP” —
SETPOINTS key / SUPPLY SYSTEMS subsec-
tion

The “DUCT PRESS TRANSDUCER SPAN” can be set
for 1.25 “WC, 2.50” WC, or 5.00” WC based on the
duct static pressure transducer setting.

The Duct Static Limit can be varied through the “DUCT
STATIC PRES RESET”, a0.00 to 5.00 volt analog input
to the Unit Controller. Whenthe “DUCT STATIC PRES
RESET” analog input is 0.00 volts the “ACTIVE DSP
SET POINT” is the “DUCT STATIC RESET HIGH
SETP” value. Whenthe “DUCT STATIC PRESSURE
RESET” analog input is 5.00 volts the “ACTIVE DSP
SET POINT” is the “DUCT STATIC RESET LOW
SETP” value. Whenthe “DUCT STATIC PRESSURE
RESET” is between 0.00 and 5.00 volts, the “ACTIVE
DSP SET POINT” is linearly interpolated between the
“DUCTSTATIC RESETLOW SETP” and the “DUCT
STATIC RESET HIGH SETP”

The “DUCTSTATIC RESETHIGH SETP” canneverbe
greater than the programmed “DUCT PRESS TRANS-
DUCER SPAN” (1.25” WC, 2.50” WC or 5.00” WC).

The Unit Controller then varies the 0-10 volt analog
output to the VFD to maintain the “DUCT STATIC
PRESSURE ACTIVE SETPOINT”.

DUCT STATIC RESET =
HIGH SETP

Active
DSP Set Point

DUCT STATIC RESET

LOW SETP
0 Volts

I
5 Volts

Duct Static Pres Rst

LD10309A

Voltage

(Volts DC)

FIG. 5-6 — ACTIVE DSP SET POINT VS. DUCT STATIC PRES RST VOLTAGE
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Sequence of Operation

COMPRESSOR STAGING SEQUENCE
Compressors are staged up or down to control the

FORM 100.50-NOM3 (109)

» “UNIT SIZE” — OPTIONS key / UNIT DATA
subsection

“SUPPLY AIR TEMP CURRENT” to the “SUPPLY

AIR TEMP ACTIVE SP”

The compressor staging sequence is determined by

Because of the arrangement of the six condenser fans
the 110 to 150 ton unit the compressor staging changes
based on outdoor ambient (see Tables 5-4 & 5-5).

the unit size. This parameter is set through the User
Interface as follows:

TABLE 5-4 - OA AIR TEMP ABOVE 65° F

STAGING UP NEXT STAGE TO ENABLE

STAGEOTO 1 | IF COMPRESSOR 1A READY TO RUN AND COMPRESSOR 1B READY TO RUN ARE BOTH TRUE, THE UNIT
CONTROL WILL SET NEXT STAGE TO ENABLE TO EITHER 1A OR 1B, WHICH EVER COMPRESSOR HAS THE
SMALLEST NUMBER OF STARTS.

STAGE 1TO 2 | IF COMPRESSOR 2A READY TO RUN, COMPRESSOR 2B READY TO RUN, COMPRESSOR 3A READY TO RUN
AND COMPRESSOR 3B READY TO RUNAREALL TRUE, THE UNIT CONTROL WILL SET NEXT STAGE TO ENABLE
TO EITHER 2A, 2B, 3A, OR 3B, WHICH EVER COMPRESSOR HAS THE SMALLEST NUMBER OF STARTS.

STAGE 2TO 3 | THE UNIT CONTROL WILL SET NEXT STAGE TO ENABLE TO EITHER THE A OR B COMPRESSOR FROM THE
REMAINING SYSTEM WITHOUTA COMPRESSOR ON. FOR EXAMPLE, IFACOMPRESSOR IS ON FROM SYSTEM
1AND SYSTEM 3, THEN THE NEXT COMPRESSOR ON WOULD BE EITHER 2A OR 2B, WHICHEVER HAS THE
SMALLEST NUMBER OF STARTS.

STAGE 3TO 4 | THE UNIT CONTROL WILL SET NEXT STAGE TO ENABLE TO THE COMPRESSOR REMAINING FROM THE STAGE
0 TO 1 TRANSITION.

STAGE 4 TO 5 | THE UNIT CONTROL WILL SET NEXT STAGE TO ENABLE TO THE COMPRESSOR REMAINING FROM THE STAGE
1TO 2 TRANSITION.

STAGE 5TO 6 | THE UNIT CONTROL WILL SET NEXT STAGE TO ENABLE TO THE COMPRESSOR REMAINING FROM THE STAGE
2 TO 3 TRANSITION.

STAGING NEXT STAGE TO DISABLE
DOWN

STAGEG6TO 5 | IF COMPRESSOR 3AREADY TO STOP, COMPRESSOR 3B READY TO STOP, COMPRESSOR 2A READY TO
STOPAND COMPRESSOR 2B READY TO STOPAREALL TRUE, THE UNIT CONTROL WILL SET NEXT STAGE TO
DISABLE TO EITHER 3A, 3B, 2A, OR 2B, WHICH EVER COMPRESSOR HAS THE FEWEST NUMBER OF STARTS.

STAGE 5TO 4 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO EITHERTHEAOR B COMPRESSOR FROM SYSTEM
2 OR 3 WITH TWO COMPRESSORS ON. FOR EXAMPLE, IF SYSTEM 3 HAS BOTH COMPRESSORS ON, THE
UNIT CONTROL WILL SET THE NEXT STAGE TO DISABLE TO EITHER 3AOR 3B, WHICHEVER HAS THE FEWEST
NUMBER OF STARTS.

STAGE 4 TO 3 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO EITHER 1AOR 1B, WHICHEVER HAS THE FEWEST
NUMBER OF STARTS.

STAGE 3TO 2 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO THE REMAINING COMPRESSOR ON THE SYSTEM
THE TRANSITIONED FROM 2 COMPRESSORS TO 1 COMPRESSOR DURING THE STAGE 6 TO 5 OPERATION.

STAGE 2TO 1 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO THE REMAINING COMPRESSOR ON THE SYSTEM
THE TRANSITIONED FROM 2 COMPRESSORS TO 1 COMPRESSOR DURING THE STAGE 5 TO 4 OPERATION.

STAGE 1 TO 0 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO THE COMPRESSOR REMAINING FROM SYSTEM 1.
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TABLE 5-5 - OA AIR TEMP BELOW 65° F

STAGING UP NEXT STAGE TO ENABLE

STAGEOTO 1 | IF COMPRESSOR 1A READY TO RUN AND COMPRESSOR 1B READY TO RUN ARE BOTH TRUE, THE UNIT
CONTROL WILL SET NEXT STAGE TO ENABLE TO EITHER 1A OR 1B, WHICH EVER COMPRESSOR HAS THE
SMALLEST NUMBER OF STARTS.

STAGE 1 TO 2 | IF COMPRESSOR 2A READY TO RUN, COMPRESSOR 2B READY TO RUN, COMPRESSOR 3A READY TO RUN
AND COMPRESSOR 3B READY TO RUNAREALL TRUE, THE UNIT CONTROL WILL SET NEXT STAGE TO ENABLE
TO EITHER 2A, 2B, 3A, OR 3B, WHICH EVER COMPRESSOR HAS THE SMALLEST NUMBER OF STARTS.

STAGE 2 TO 3 | THE UNIT CONTROL WILL SET NEXT STAGE TO ENABLE TO EITHER THE AOR B COMPRESSOR FROM THE
REMAINING SYSTEM WITHOUTA COMPRESSOR ON. FOR EXAMPLE, IFACOMPRESSOR IS ON FROM SYSTEM
1AND SYSTEM 3, THEN THE NEXT COMPRESSOR ON WOULD BE EITHER 2A OR 2B, WHICHEVER HAS THE
SMALLEST NUMBER OF STARTS.

STAGE 3TO 4 | THE UNIT CONTROL WILL SET NEXT STAGE TO ENABLE TO THE COMPRESSOR REMAINING FROM THE
STAGE 0 TO 1 TRANSITION. WHEN THE “OUTSIDE AIR TEMP”IS LESS THAN 65°F, IT IS DESIRED TO RUN TWO
COMPRESSORS PER SYSTEM FOR THE 4™ AND 5™ STAGES. WHEN SWITCHING TO THE 4™ STAGE, SYSTEM
1 WILL BE STARTED AND THE REMAINING COMPRESSOR FROM THE STAGE 2 TO 3 OPERATION WILL BE
STARTED 15 SECONDS LATER. THE COMPRESSOR OPERATING FROM THE STAGE 1 TO 2 OPERATION SHALL
BE TURNED OFF 15 SECONDS LATER.

STAGE 4 TO 5 | THE UNIT CONTROLWILL SET THE NEXT STAGE TO ENABLE TO THEAOR B COMPRESSOR FROM THE SYSTEM
TURNED OFF IN THE STAGE 3 TO 4 OPERATION. IN ADDITION, WHEN THE 5™ STAGE IS REQUIRED, BOTH
COMPRESSORS FROM THE SYSTEM SHALL BE STARTED WITH A 15 SECOND DELAY BETWEEN THEM.

STAGE 5TO 6 | THERE SHALL BE NO 6™ STAGE.

STAGING NEXT STAGE TO DISABLE
DOWN

STAGE 6 TO 5 | THE SHALL BE NO 6™ STAGE.

STAGE 5 TO 4 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO EITHER 3A, 3B, 2A, OR 2B COMPRESSOR WITH THE
SMALLEST NUMBER OF STARTS. WITH THIS STAGE, HOWEVER, BOTH COMPRESSORS FROM THE SYSTEM,
WHICH THE NEXT STAGE TO DISABLE COMPRESSOR IS SELECTED FROM, SHALL BE TURNED OFF.

STAGE 4 TO 3 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO EITHER THE AOR B COMPRESSOR FROM
THE SYSTEM OTHER THAN SYSTEM 1, WHICHEVER HAS THE SMALLEST NUMBER OF STARTS. WITH THIS
STAGE, THE COMPRESSOR SELECTED SHALL BE TURNED OFF ALONG WITH THE 1AOR 1B COMPRESSOR,
WHICHEVER HAS THE SMALLEST NUMBER OF STARTS, 15 SECONDS LATER. INADDITION, THEAOR B
COMPRESSOR (WHICHEVER HAS THE SMALLEST NUMBER OF STARTS) FROM THE SYSTEM TURNED OFF
DURING THE STAGE 5 TO 4 OPERATION SHALL BE TURNED ON.

STAGE 3TO 2 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO THE COMPRESSOR FROM SYSTEM 2 OR 3 THAT
WAS NOT TURNED ON DURING THE STAGE 4 TO 3 OPERATION.

STAGE 2TO 1 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO THE COMPRESSOR TURNED ON DURING THE
STAGE 4 TO 3 OPERATION.

STAGE 1 TO 0 | THE UNIT CONTROL WILL SET NEXT STAGE TO DISABLE TO THE COMPRESSOR REMAINING FROM SYSTEM 1.

JOHNSON CONTROLS

75




Sequence of Operation

CONDENSER FAN OPERATION

The condenser fan outputs are cycled on and off based
on two schemes: Ambient Control or Ambient Control
plus Discharge Pressure Control. Ifthe “PRESS TRANS
PKG” is setto “SYS I, 2, 3” the Unit Controller will
use Ambient Control plus Discharge Pressure Control.
Ifthe “PRESS TRANS PKG " is set other then “SYS I,
2,37 0or “PRESSURE DISCHARGE 1", “PRESSURE
DISCHARGE 27, or “PRESSURE DISCHARGE 3”
are unreliable the Unit Controller will use Ambient
Control.

Ambient Control

The condenser fans will be turned on whenever a com-
pressor from any system is turned on. Which fans are
turned on will be based on “OUTSIDE AIR TEMP” and
the number of compressors on per system. Tables 5-6
& 5-7 detail the relationship between the “OUTSIDE
AIR TEMP”, number of compressors per system, and
the number of condenser fans on. There is a 1° F dead
band below the turn on temperature that will be used to
turn the fan off. For example if the turn on temperature
is 30° F, the turn off point would be 29° F.

TABLE 5-6 - ONE COMPRESSOR ON PER ANY-

SYSTEM

OUTSIDE AIRTEMP CONDENSER FAN OUTPUT

1 2 3 4 5&6
0°F THRU 30° F ON OFF | OFF | OFF | OFF
30°F THRU 60° F ON ON OFF | OFF | OFF
60° F THRU 75° F ON ON ON OFF | OFF
75°F THRU 90° F ON ON ON ON OFF
90° F + ON ON ON ON ON

TABLE 5-7 - TWO COMPRESSOR ON PER ANY-
SYSTEM

OUTSIDE AIRTEMP CONDENSER FAN OUTPUT

1 2 3 4 5&6
0°F THRU 30° F ON ON OFF | OFF | OFF
30°F THRU 60° F ON ON ON OFF | OFF
60° F THRU 75° F ON ON ON ON OFF
75°F + ON ON ON ON ON
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Ambient Plus Discharge Pressure Control

In order for Discharge Pressure control to function
the “PRES TRANS PKG” must be set to “SYS 1, 2,
3" this parameter is set through the OPTIONS key /
COMPRESSOR SYSTEMS subsection of the User
Interface.

When a compressor starts on any system, the initial
number of condenser fans that are turned on will follow
the guidelines in tables 5-6 & 5-7.

After a 5-minute time delay, to allow the system to sta-
bilize, the Discharge Pressure for all systems that have
a compressor ON will be monitored.

The condenser fan output number will increase if the
highest Discharge Pressure of any system is greater than
or equal to 300 psig (R-22) 480 psig (R-410A) and the
lowest pressure for any system is no less than 235 psig
(R-22) 376 psig (R-410A).

The condenser fan output number will decrease if the
lowest Discharge Pressure of any system is less than
or equal to 200 psig (R-22) 320 psig (410A) and the
highest Discharge Pressure of any system is no greater
than 285 psig 456 psig (R-410A).

Whenever a condenser fan is turned on or off, a Cycle
Delay timer of sixty seconds must be satisfied before
another condenser fan can be turned back on or off.

ECONOMIZER

Economizer is used in cooling mode only. As soon as the
UNIT MODE switches to “OCCUPIED COOLING”
or “UNOCCUPIED COOLING” and the conditions
are within the programmed guidelines for economizer
operation the Unit Controller will attempt to use outdoor
air to lower the supply air temperature to the “A4CTIVE
SAT SETPOINT”. The following parameters must be
programmed into the Unit Controller through the User
Interface to enable economizer operation:

e “FECONO METHOD TO USE” - OPTIONS key /
ECONOMIZER subsection.

The choices are “DRY BULB”, “SINGLE
ENTHALPY”, “DUAL ENTHALPY”, “BEST
AVAILABLE”.

e “FECONO INSTALLED” - OPTIONS key /
ECONOMIZER subsection. The choices are
“NONE”,“DRYBULB”, “SINGLE ENTHALPY”,
“DUAL ENTHALPY”
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e “OUTSIDE AIR ENTHALPY SETPOINT” -
SETPOINTS key ECONOMIZER subsection.

Dry Bulb

Whenthe “ECONO METHOD TO USE ”issetto “DRY
BULB”, the Unit Controller will reference the “OUT-
SIDE AIR TEMP” only to determine the “ECONO SYS
STATUS”.

The “ECONO SYS STATUS” willbe NORMAL - AC-
TIVE if all of the following conditions are met:

e The “OUTSIDE AIR TEMP” is less than or equal
to the “SUPPLY AIR TEMP ACTIVE SP” + 8"F.

e The current “UNIT MODE " is OCC COOLING or
UNOC COOLING.

Once the “ECONO SYS STATUS” is NORMAL AC-
TIVE, the “ECONO SYS STATUS is set to NORMAL
- INACTIVE if any of the following are met:

e The “OUTSIDE AIR TEMP ” is greater than or equal
to the “SUPPLY AIR TEMP ACTIVE SP” +10°F.

e Thecurrent “UNIT MODE " isnot OCC COOLING
or UNOCC COOLING.

Single Enthalpy

When the “ECONO METHOD TO USE” is set to
“SINGLE ENTHALPY”, the controller will refer-
ence the “OUTSIDE AIR TEMP” and “OUTSIDE
AIR ENTHALPY” (derived from the “OUTSIDE AIR
TEMP” and “OUTSIDE AIR HUMIDITY ) to deter-
mine the “ECONO SYS STATUS”.

The “ECONO SYS STATUS” will be NORMAL - AC-
TIVE if all of the following conditions are met:

e The “OUTSIDE AIR TEMP " is less than or equal to
the “ASUPPLY AIR TEMP ACTIVE SP” + 8"F.

e The “OUTSIDE AIR ENTHALPY” is less than
or equal to the “OUTSIDE AIR ENTHALPY
SETPOINT”.

e Thecurrent “UNIT MODE ”is OCCUPIED COOL-
ING or UNOCCUPIED COOLING

Once the ““ECONO SYS STATUS” is NORMAL AC-
TIVE, the “ECONO SYS STATUS” is set to NORMAL
- INACTIVE if any of the following are met:

e The “OUTSIDE AIR TEMP " is greater than or equal
tothe “SUPPLY AIR TEMP ACTIVE SP” +10°F.

e The “OASP ENTHALPY” is greater than or equal
tothe “OUTSIDE AIR ENTHALPY SETPOINT”
plus 1 BTU/LB.
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e Thecurrent “UNIT MODE isnot OCC COOLING
or UNOCC COOLING

Dual Enthalpy

When the “ECONO METHODTO USE” is set to
“DUAL ENTHALPY”, the Unit Controller will refer-
ence the “OUTSIDE AIR TEMP”, “OUTSIDE AIR
ENTHALPY” (derived from “OUTSIDE AIR TEMP”
and “OUTSIDE AIR HUMIDITY”),and “RETURN AIR
ENTHALPY” (derived from “RETURN AIR TEMP”
and “RETURN AIR RH”) to determine the “ECONQO
SYS STATUS”.

The “ECONO SYS STATUS” will be NORMAL AC-
TIVE if all of the following conditions are met:

e The “OUTSIDE AIR TEMP is less than or equal
tothe “SUPPLY AIR TEMP ACTIVE SP” + 8°F.

e The “OUTSIDE AIR ENTHALPY” is less than
or equal to the “RETURN AIR ENTHALPY” — 1
BTU/LB.

o The current “UNIT MODE " is OCC COOLING or
UNOCC COOLING.

Once the “ECONO SYS STATUS” is NORMAL AC-
TIVE, the “ECONO SYS STATUS” is set to NORMAL
INACTIVE if any of the following are met:

e The “OUTSIDE AIR TEMP” is greater than or
equal to the “SUPPLY AIR TEMP ACTIVE SP” +
10°F.

e The “OUTSIDE AIR ENTHALPY” is greater than
or equal to the “RETURN AIR ENTHALPY”.

e Thecurrent “UNIT MODE isnot OCC COOLING
or UNOCC COOLING.

Best Method

Whenthe “ECONO METHOD "issetto “BESTAVAIL-
ABLE ", the Unit Controller will determine the “ECONO
METHOD TO USE ” based on the sensor that installed
and reliable. The “DRY BULB” method will be used
if only the “OAT SENSOR RELIABLE” is true. The
Single Enthalpy method will be used if both the “OAT
SENSOR RELIABLE " and the “OA HUMIDITY SEN-
SOR RELIABLE are true. The Dual Enthalpy method
shall be used ifthe “OAT SENSOR RELIABLE”, “RET
SENSOR RELIABLE”, “OA HUMIDITY SENSOR
RELIABLE” andthe “RA HUMIDITY SENSOR RELI-
ABLE” are all true.

With this setting, all of the above logic for Dry Bulb,
Single enthalpy, and Dual Enthalpy apply.
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Nonflexsys Economizer

Once the “ECONQO SYS STATUS” i1s “NORMAL AC-
TIVE the Unit Controller willuse the “ECONOMIZER
CONTROL OUTPUT’ to control the return and outdoor
damper to maintain the “SUPPLY AIR TEMP ACTIVE
SP”.

FlexSys Economizer

The FlexSys economizer suitability is the same as the
above except for the “OUTSIDE AIR TEMP ” require-
ment. On FlexSys units the “OUTSIDE AIR TEMP”
must be at least 2° F below the “MX SUPPLY AIR TEMP
SETPOINT” in order for the economizer to become
NORMAL ACTIVE.

When the economizeris “NORMAL - ACTIVE” it will
go “NORMAL INACTIVE” if the “OUTSIDE AIR
TEMP” is equal to or above the “MX SUPPLY AIR
TEMP SETPOINT”.

Also when economizer is active, the Set Point for the
economizer “CONTROL OUTPUT” will be the “MX
SUPPLY AIR TEMP SETPOINT” setting and the
Feedback will be the “MX SUPPLY AIR TEMP CUR-
RENT”.

COMPRESSOR OPERATION

Compressor Data

In order to assist the Service Technician and to assure
equal wear on all the compressors in the unit the Unit
Controller records the following data pertinent to com-
pressor operation for each compressor:

COMPRESSOR STARTS — Each time one of the
compressors state transitions from OFF to ON the
“COMPRESSOR # STARTS” will be incremented by
one, where # will vary to match the compressor number
the data is being recorded for, 1A, 1B, 2A etc. This data
can be view under the OPERATING HOURS / START
COUNTER key of the User Interface.

COMPRESSOR OPERATING HOURS — While the
compressor is in the ON state the “COMPRESSOR #
OPER HRS” will be incremented once for every hour
of operation. This value will be accumulated over the
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lifetime of the compressor. # will vary to match the
compressor number the data is being recorded for, 1A,
1B, 2A etc. This data can be view under the OPERAT-
ING HOURS / START COUNTER key of the User
Interface.

COMPRESSOR RUN TIME — while the compressor
is in the ON state the “COMPRESSOR # RUN TIME”
shall be incremented once per minute. The value will
only be accumulated during the current run state and will
be reset to zero when the COMPRESSOR RUN STATE
switches from ON to OFF. # number will vary to match
the compressor number the data is being recorded for.
This data can be viewed under the COMPRESSOR
SYSTEMS key of the User Interface.

Compressor Ready To Run

In order to determine if a compressor is ready to run
the Unit Controller monitors the following derived data
while the “COMPRESSOR #STATE” is OFF to make
the determination:

e “HIGH DP UNLOAD”

e “LOW AMB INHIBIT”

e “LOWSUCTION TEMP UNL”

o “COMPR #SAFETY TRIP”

o “COMPR #SAFETY FAULT”

o “COMPR #STAFETY LOCK OUT”

Ifall of the above parameters are FALSE (not active) and
the minimum off time has been satisfied, the compressor
will be placed in the ready to run state.

# number will vary to match the compressor number the
data is being recorded for, 1A, 1B, 2A etc.

Compressor Ready To Stop

The Unit Controller will set the “COMPRESSOR #
READY TO STOP” to true when the MINIMUM ON
TIMER (3-1/2 minutes) has been satisfied.

# number will vary to match the compressor number the
data is being recorded for, 1A, 1B, 2A etc.
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Compressor Safety Circuit

Each compressor system is equipped with external
circuitry monitoring hardware intended to protect the
compressors in case the operating characteristics of
the refrigeration system fall outside the safe operating
envelope for the compressors.

The following safeties comprise the safety circuit:
e Compressor Solid State Motor Protector

e Compressor Overload (Circuit Breaker or Manual
Motor Starter)

e High Pressure Cut Out

(The unit also has a low-pressure cutout and monitors
the suction line temperature to protect against liquid
flood back to the compressor. These items will be
discussed later in this section.)

The above safety circuit supplies a digital 24-volt signal
to the Unit Controller. The input for compressor System
1 is terminal block TB7 pin 1, System 2 TB7 pin 2, and
System 3 TB7 pin 4. If one of the safeties opens, the
signal is lost. When this occurs the Unit Controller
turns off both compressors of the compressor system
having the fault. The Unit Controller then records the
time it takes for the safety circuit to reestablish the 24-
volt circuit to the Unit Controller. The time to reset
is displayed in the history buffer and is identified as
“COMP STATUS (1, 2, OR 3) CLEAR TIME”. The
length of time it takes to reset is an indication of which
of the safeties opened. For example, the Compressor
Solid State Motor Protector takes 30 minutes to reset.
The High Pressure Cutout usually resets in less than a
minute, and the Manual Motor Starter must be reset by
hand. If the reset time is greater than 60 minutes, as
would be the case with the Manual Motor Starter, after
60 minutes the history buffer will replace “COMP STA-
TUS(1,2,0R3) CLEAR TIME” with “COMPRESSOR
SYSTEM (1, 2, OR 3) TIME OUT.”

The safety circuit input is ignored when both compres-
sors of the system are off. If either or both of the com-
pressor are active and the 24-volt safety circuit input
is lost to the Unit Controller for two seconds, the Unit
Controller turns off the active compressors for that sys-
tem. The compressor system will be made active again
when the safety circuit is reestablished. However, the
event will be stored in the History buffer. During the
time the safety circuit is open the User Interface will
display the following messages:

e STATUS screen - “COMPR SYS # STATUS -
SAFETY TRIP”
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e COMPRESSOR SYSTEM # screen - “SAFETY
TRIP”

e The HISTORY buffer will store and display the
following - “COMP # SAFETY TRIP (I OR 2)”
depending if this is the first or second trip

If the safety circuit opens three times in a 120-minute
window, the Unit Controller will lock out the compres-
sor system having the fault and prevent further operation
of that compressor system until the system is manually
reset. The User Interface will display the following
messages:

e STATUSscreen- “COMPR SYS#STATUS - SAFE-
TYLOCKOUT”

e COMPRESSOR SYSTEM # screen - “SAFETY-
LOocCKoUT”

e The HISTORY buffer will store and display the
following - “COMP # SAFETY LOCKOUT”

Low Pressure Cutout

The operation of the low pressure cutout is the same as
the other safety controls described in the above section
except the Unit Controller ignores the input from the
Low Pressure cutout circuit during the first 45 seconds
following the start up of the compressor system. This
allows the system pressure to rise during startup par-
ticularly if the unit has the pump down option installed.
The input to the Unit Controller is a 24-volt digital input
at terminal block TB7 pin 5 for System 1, TB7 pin 7 for
System 2, and TB7 pin 8 for System 3.

The Low Pressure Safety circuit input is ignored when
both compressors of the system are off. If either or both
of the compressor are active and the 24-volt signal is lost
to the Unit Controller for two seconds, the Unit Con-
troller turns off the active compressors for that system.
The compressor system will be made active again when
the safety circuit is reestablished. However, the event
will be stored in the History buffer. During the time the
safety circuit is open the User Interface will display the
following messages:

e STATUSscreen- “COMPR SYS#STATUS - SAFE-
TY TRIP”

e COMPRESSOR SYSTEM # screen - “SAFETY
TRIP”

e The HISTORY buffer will store and display the
following - “COMP #LPCO SAFETY TRTP (1 OR
2) ”.depending if this is the first or second trip.
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If the Low Pressure safety circuit opens three times in
a 120-minute window, the Unit Controller will lock
out the compressor system having the fault and pre-
vent further operation of that compressor system until
the system is manually reset. The User Interface will
display the following messages:

e STATUSscreen- “COMPR SYS#STATUS - SAFE-
TYLOCKOUT”

e COMPRESSOR SYSTEM # screen - “SAFETY-
LOCKoOUT”

e The HISTORY buffer will store and display the fol-
lowing - “COMP # LPCO SAFETY LOCKOUT”

Suction Temperature Monitoring

If either or both compressors of a system are active, the
Unit Controller will monitor the analog input from the
suction line temperature sensors for the system. If the
suction line temperature drops below the “SUCTION
LOW LIMIT” setting, (34.0° F for R-22 and 37.0° F for
R-407C and R-410A) for 10 continuous seconds the
Unit Controller will post the following messages, under
the STATUS key “COMP SYS (1,2, OR 3) STATUS
— LOW SUCT TEMP UNLOAD”; COMPRESSOR
SYSTEM (1,2, or 3) key “SYSTEM STATUS LOW
SUCT TEMP UNL”; and under the HISTORY key
“LOW SUCTION TEMP (1,2, OR 3) TRIP”. The ana-
log suction temperature inputs enter the Unit Controller
through J3 pin 1 for System 1, J3 pin 4 for System 2
and J3 pin 7 for System 3

If both compressors were operative at the time of the
fault, the Unit Controller will turn off the compressor
with the longest Compressor Run Time. The Unit
Controller will then wait one minute and then check the
analog input from the suction line temperature sensor.
If the suction line temperature drops below the setting,
(34.0° F for R-22 and 37.0° F for R-407C and R-410A)
for 10 continuous seconds the Unit Controller will turn
off the other compressor of the system with the fault
and display under the STATUS key “COMP SYS (1,2,
OR 3) STATUS — SAFETY TRIP”; COMPRESSOR
SYSTEM (1,2, or3) key “SYSTEM STATUS SAFETY
TRIP ”; and under the HISTORY key LOW SUCTION
TEMP (1,2, or 3) TRIP.

The fault will be cleared for each compressor when the
suction line temperature is greater than the “SUCTION
LOW LIMIT” setting plus 10° F for 10 minutes.
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SUPPLY AIR TEMPERING

In some installations the ventilation requirements com-
bined with low outdoor temperature can result in the
Supply Air Temperature dropping below the “SUPPLY
AIR TEMP ACTIVE SP” resulting in an over cooling of
the space. Supply Air Tempering uses the units heat-
ing source to raise the Supply Air Temperature to an
acceptable level.

In order for Supply Air Tempering to be active, the
following items must be programmed into the Unit
Control. Under the PROGRAM key, HEATING sub-
section “HEATING SYSTEM” must be set to USER
ENABLE. Under the PROGRAM key, COOLING
subsection “SUP AIR TEMPERING” must be set to
USER ENABLE.

The Supply Air Tempering logic will vary depending
on the type of heat installed in the unit. A description
of each of the operating logics follows.

Modulating Gas Heat, Hot Water And Steam

In order for the Supply Air Tempering to be enabled,
the following conditions must be met:

e Operating Conditions

For CV and VAV units the “SUPPLY AIR
TEMP” must be <= to the “SUPPLY AIR
TEMP ACTIVE SP” minus 2.5° F for 5 min-
utes

For FlexSys without Bypass the “MX SUP-
PLY AIR TEMP” must be <= to the “MX
MIXED SUPPLY AIR TEMP SETPOINT”
MINUS 2.5°F for 5 minutes.

For FlexSys with Bypass the “RETURN
AIR BYPASS CURRENT” must be >=to the
“MAXIMUM BYPASS” minus 5%

e Economizer Output must be <= to 5%

e Compressor operation must have been off for 10
minutes

On modulating hot water and steam, the following

criteria must be met to terminate the Supply Air Tem-

pering:

e Operating Conditions

For CV and VAV units the “SUPPLY AIR
TEMP ACTIVE SETPOINT” must be >= to
the “SUPPLY AIR TEMP ACTIVE SP” for 5
minutes.
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For FlexSys with or without Bypass the
SUPPLY AIR TEMP” must be >=to the “MX
SUPPLY AIR TEMP” for 5 minutes.

e The “HEATING VALVE” must be <= to 2%.

On modulating gas heat, the following criteria must be
met to terminate the Supply Air Tempering:

e Operating Conditions
For CV and VAV units the “SUPPLY AIR
TEMP” must be >= to the “SUPPLY AIR

TEMP ACTIVE SP” plus 4.0° F for 5 min-
utes.

For FlexSys with or without Bypass the
“SUPPLY AIR TEMP” must be >= to the
“MXSUPPLY AIR TEMP” plus 4.0° F for 5
minutes.

e The “HEATING VALVE” must be at 0 %.

Staged Gas Or Electric Heat

In order for the Supply Air Tempering to be enabled,
the following conditions must be met:

e Operating Conditions
For CV and VAV units the “SUPPLY AIR
TEMP” must be <= to the “SUPPLY AIR

TEMP ACTIVE SP” minus 2.5° F for 5 min-
utes

For FlexSys without Bypass the “MX SUP-
PLY AIR TEMP” must be <= to the “MX
SUPPLY AIR TEMP SETPOINT” MINUS
5.0° F for 5 minutes.

For FlexSys with Bypass the “RETURN
AIR BYPASS CURRENT” must be >=to the
“MAXIMUM BYPASS” minus 5%

e Economizer Output must be <= to 5%

e Compressor operation must have been off for 10
minutes

o The “HEAT ENTERING TEMP” must be <=to the
“SUPPLY AIR TEMP ACTIVE SP” minus 5.0° F
for 5 minutes.
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The stage heat will stage up and down based on the
following criteria:

e The heat section will stage up ifthe “SUPPLY AIR
TEMP”is<=tothe “SUPPLYAIR TEMPACTIVE
SP” minus 5.0° F.

e The heat section will stage down if the “SUPPLY
AIR TEMP” is >=to the “SUPPLY AIR TEMP
ACTIVE SP” plus 2x the “HEATING CONTROL
OFFSET” -5.0°F.

If 2x the “HEATING CONTROL OFFSET” -5.0°
F is less than 5.0° F, the value will be set to 5.0° F.

The following criteria must be met to terminate the
Supply Air Tempering:

e The “HEAT ENTERING TEMP’ must be >= to
the “SUPPLY AIR TEMP ACTIVE SP” for 5 min-
utes.

COMFORT VENTILATION

In order for this mode of operation to function the fol-
lowing parameters must be programmed into the Unit
Controller through the User Interface:

o “UNITTYPE” mustbesetto “CONSTANT VOL-
UME” using the OPTIONS key —UNIT DATA
subsection of the User Interface

o “COMFORT VENTILATION” must be USER
ENABLED using the PROGRAM key — VENTI-
LATION subsection of the User Interface.

e “OCCZONE COOLING SETPOINT” must be set
using the SETPOINTS key — COOLING subsection
of the User Interface.

o “OCCZONE HEATING SETPOINT” must be set
using the SETPOINTS key — HEATING subsection
of the User Interface.

When “COMFORT VENTILATION is selected, the
Unit Controller monitors the “SUPPLY AIR TEMP”
and uses it to energize mechanical cooling or heating
even though the thermostat or zone sensor satisfies the
normal heating or cooling demand. This prevents the
space temperature from getting out of bounds before
mechanical heating or cooling is energized. This is
usually used when there is a large demand for outdoor
air for ventilation.

Ifthe “SUPPLY AIR TEMP ” is equal to or greater than
the “OCC ZONE COOLING SETPOINT” setpointplus
5°F the Unit Controller will enter the COMFORT VENT
COOLING mode and initiate compressor operation.
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Ifthe “SUPPLY AIR TEMP” is equal to or less than the
“OCCZONE HEATING SETPOINT setpoint minus 5°
F, the Unit Controller will enter the COMFORT VENT
HEATING mode and initiate heating operation.

The Unit Controller will terminate COMFORT VENT
mode if:

e The “SUPPLY AIR TEMP " is less than the “OCC
ZONE COOLING SETPOINT” set point minus 5°
F for 5 minutes.

e The “SUPPLY AIR TEMP” is greater than the
“OCCZONE HEATING SETPOINT " setpoint plus
5°F for 5 minutes.

e The unit switches into the OCCUPIED HEATING
OR OCCUPIED COOLING mode as a result of a
space sensor demand for cooling or heating.

SYSTEM PUMP DOWN CONTROL

result in the following nuisance faults:
AUTO RESET - LPCO 1, AUTO RE-
SET - LPCO 2, LOCKOUT LPCO.

CAUTION

It is strongly recommended that the
pump down option be kept at USER
DISABLED. Failure to do so could

In order for the pump down cycle to work the unit must
have a liquid line solenoid valve installed in the main
liquid line of each compressor system at the factory.
In addition, “PUMP DOWN"” must be set to USER
ENABLED through the User Interface. To do this you
would enter the PROGRAM KEY, COMPRESSOR
SYSTEM subsection and scroll to “PUMP DOWN”
and enter USER ENABLED.

Whenever either compressor of a compressor system
is turned on the Unit Control will energize the digital
outputto “PUMP DOWN LLSV (1,2 OR 3) . This digi-
tal output can be found at terminal 2 of terminal block
TBS5 for system 1, terminal 4 of terminal block TB5
for system 2, and terminal 6 of terminal block TBS for
system 3. Terminal Block TBS is located on the Unit
Controller. This is done regardless of whether pump
down is enabled or not.

When the last compressor of a compressor system is
shut off and pump down is enabled the Unit Control will
deenergized the “PUMPDOWN LLSV " for that system,
start a 30-second Pump Down Monitor Timer, and set the
internal Pump Down Active flag to ON. The compressor
will continue to operate until the Pump Down Active
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flag is turned OFF. The Pump down Active flag will be
turned off if either of the following conditions is met:

e The COMPRESSOR LPCO (low pressure cutout)
for that system opens

e The 30-second Pump Down Monitor timer has
timed out

If the liquid line solenoid valve is installed but “PUMP
DOWN " is set to USER DISABLED the internal Pump
Down Active flag will remain off when the last compres-
sor of the system is shut off and the compressor will
shut off and the solenoid valve will close as soon as the
call for compressor operation is terminated.

If the compressor is shut down due to a Refrigerant
System Safety fault the compressor will shut down im-
mediately and the system will not pump down.

HIGH DISCHARGE PRESSURE UNLOADING

By unloading compressors before the discharge pressure
reaches the high pressure cutout setting we can help
prevent systems lock outs because of high pressure cut
out, and continue to provide some cooling with high
outside air temperatures, overcharged systems, or dirty
condenser coils.

The High Discharge Pressure Unloading set point
“SYSTEM UNLOADING PRESSURE " is programmed
through the User Interface SETPOINT, subsection
COMPRESSOR SYSTEMS key.

In order for this feature to be active the unit must have a
discharge pressure transducer installed on each system
where High Discharge Pressure Unloading is intended
to function. The operation of the High Discharge Pres-
suring Unloading feature is as follows:

e Both compressors must be active in the system
before High Discharge Pressure Unloading can
occur.

e The system discharge pressure must be >= to the
“SYSTEMUNLOADINGPRESSURESETPOINT”
for 10 seconds.

e The Unit Controller will then turn off one of the
compressor from the system with the fewest number
of starts.

e At the point the compressor is turned off the Unit
Control will record the Outdoor Temperature.

e The Unit Control will them compare the current
Outdoor Air Temperature to the Outdoor Tempera-
ture at the time the compressor shut down.
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e [f the Current Outdoor Temperature is <= to the
Outdoor Temperature at the time of shut down
minus 5° F the Unit Control will remove the High
Pressure Unloading fault and allow the compressor
to restart.

During the time the High Discharge Pressure is active
the STATUS display of the User Interface will show
“HIGH DP UNLOAD” under the COMP SYS (1, 2
OR 3) STATUS subsection. The SYSTEM STATUS
subsection of the COMPRESSOR SYSTEM (1, 2, or
3) key will also show “HIGH DP UNLOAD”

LOW AMBIENT LOCK OUT

The Unit Controller will allow compressor operation
down to 0.0° F for each refrigerant system that has a
discharge pressure transducer installed. If the refrigerant
system does not have a discharge pressure transducer the
minimum outdoor temperature is 50.0° F. However, the
decision can be made to prevent compressor operation
above this minimum allowable setting; 0.0° F when
discharge pressure transducers are installed or 50.0° F
when discharge pressure transducers are not installed.

For low ambient operation the Lock Out Temperature
(“MECH CLG LOCKOUT TEMP ) value is pro-
grammed under the SETPOINT, subsection COOLING
key of the User Interface. The “MECH COOL LOCK-
OUT TEMP” can never be set lower than 0.0° F. Even
though condenser fan VFD’s are not required for these
units the “LOW AMBIENT PKG” which is under the
OPTION, subsection COMP SYSTEM 01, 02, or 03 key
of the user Interface should always be programmed for
SYSI, 2, 3. The addition of discharge pressure trans-
ducers is programmed through “PRESSURE TRANS
PKG ” which is under the OPTION, subsection COMP
SYSTEM 01, 02, or 03 key of the User Interface. Both
“PRESSURE TRANS PKG” anda “LOW AMBIENT
PKG” can be programmed for NONE; SYS 1; SYS 1,
2;0or SYS 1, 2, 3.
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The Unit Control will derive an “ACTIVE MECH
COOL LOCKOUT TEMP " value based on the follow-
ing criteria:

e [f the Discharge Pressure Transducer is unreliable
the “ACTIVE MECH COOLLOCKOUTTEMP”is
the higher ofthe “MECH CLG LOCKOUTTEMP”
or 50.0° F.

e [f'the Outdoor Temperature sensor is unreliable all
compressor operation is prohibited.

e [fthe Discharge Pressure Transducer and the Out-
door Temperature sensor are reliable the “ACTIVE
MECH COOL LOCKOUT TEMP” will be the
higher ofthe “MECH CLG LOCKOUT TEMP” or
0.0°F.

o [fa “PRESSURE TRANS PKG” or “LOW AMBI-
ENT PKG” is not installed and the Outdoor Tem-
perature sensor is reliable the “ACTIVE MECH
COOL LOCKOUT TEMP” will be the higher of
the “MECH CLG LOCKOUT TEMP” or 50.0° F.

If the Outside Air Temperature is <= to the “ACTIVE
MECH COOL LOCKOUT TEMP” for 10 seconds the
Unit Control will turn off all the compressors for the
system.

If the Outside Air Temperature is >= to the “ACTIVE
MECH COOL LOCKOUT TEMP” plus 2.0° F for 10
seconds and the compressor minimum off time has been
satisfied the compressors will be allow to restart.

During the time the Low Ambient Lock Out is active
the STATUS display of the User Interface will show
“LOW AMB INHIBIT” under the COMP SYS (1, 2
OR 3) STATUS subsection. The SYSTEM STATUS
subsection of the COMPRESSOR SYSTEM (1, 2, or
3) key will also show “LOW AMB INHIBIT”.
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FLEXSYS BYPASS DAMPER OPERATION

On some FlexSys installations, a bypass damper may
be installed to temper the air going to the underfloor or
overhead delivery system. The bypass damper mixes
return air with the air leaving the evaporator coil in or-
der to meet the programmed “MX SUPPLY AIR TEMP
SETPOINT” going to the conditioned space.

Todeterminethe “RETURN AIR BYPASSACTIVE SP”,
the controller uses the “MX SUPPLY AIR TEMP”,
“FLEXEVAP TEMP ACTIVE SETPOINT”, and the
“RETURN AIR TEMP " to calculate the “RETURN AIR
BYPASS ACTIVE SP” using formula 1.

Ifthe “RETURN AIR BYPASS ACTIVE SP” is calcu-
lated to be greater than the “MAXIMUM BYPASS”, the
“RETURN AIR BYPASS ACTIVE SP” shall be equal to
the “MAXIMUM BYPASS”.

The following logic is used in the control of the Bypass
Damper:

o [fthe “FLEXEVAP TEMP”is>the “MXSUPPLY
AIR TEMP” set point for 10 minutes the control
will set the bypass damper to 0%.

o Ifthe “FLEXEVAP TEMP”is<the “MXSUPPLY
AIR TEMP” set point and a compressor has been
started or stopped in the last 7 minutes the bypass
damper is held at its current position.

o [fthe “FLEXEVAP TEMP”is<the “MXSUPPLY
AIR TEMP” set point and the difference between
the “FLEX EVAP TEMP” and the “FLEX EVAP
TEMP ACTIVE SP” is <or =to the “COOLING
CONTROL OFFSET” divided by 2 closing and
opening of the bypass damper is allowed.
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o Ifthe “FLEXEVAP TEMP”is<the “MX SUPPLY
AIR TEMP” set point and the difference between the
“FLEXEVAPTEMP’andthe “FLEXEVAP TEMP
ACTIVESP”is>the “COOLING CONTROL OFF-
SET” divided by 2 and the “FLEX EVAP TEMP”
is> “FLEXEVAP TEMP ACTIVE SP” opening of
the of the bypass damper is allowed.

o [fthe “FLEXEVAP TEMP”is>the “MXSUPPLY
AIR TEMP” set point and the difference between
the “FLEX EVAP TEMP” and the “FLEX EVAP
TEMP ACTIVE SP” is > the “COOLING CON-
TROL OFFSET” dividedby2andthe “FLEX EVAP
TEMP”is<or=to “FLEXEVAP TEMP ACTIVE
SP” closing of the bypass damper is allowed.

e If opening is allowed and the “RETURN AIR BY-
PASS CURRENT” is 2.5% > the “RETURN AIR
BYPASS ACTIVE SP” the damper will open.

e [fclosingisallowedandthe “RETURN AIR BYPASS
CURRENT”182.5%<the “RETURN AIR BYPASS
ACTIVE SP” the damper will close.

e I[fthe “RETURN AIR BYPASS” is within +/- 2.5%
of the “RETURN AIR BYPASS ACTIVE SP” the
damper will remain in the hold position.

EVAPORATOR SUPERHEAT CALCULATION

In order to make it easier for the Service Technician
to set the proper superheat at the expansion valves the
Unit Controller has the capability to calculate Evapora-
tor Superheat.

In order to perform the calculation the compressor sys-
tem must have a suction pressure transducer installed.
If the suction pressure transducer and the suction line
temperature sensor are reliable the Unit Controller will
display the derived “SUPERHEAT” value under the
COMPRESSOR SYSTEMS key of the User Interface
whenever a compressor for that system is active

“MX SUPPLY AIR TEMP - “FLEX EVAP TEMP ACTIVE SP”

“RETURN AIR BYPASS ACTIVE SP” =

*100

“RETURN AIR TEMP” - “FLEX EVAP TEMP ACTIVE SP”

FORMULA 1

“MX SUPPLY AIR TEMP”- “FLEX EVAP TEMP”

“RETURN AIR BYPASS CURRENT” =

*100

“RETURNAIR TEMP” - “FLEXEVAP TEMP”

FORMULA 2
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STAGED INPUT FAULT

This can only occur on Constant Volume units with the
CONTROL METHOD set to “STAGED ”. If the Unit
Controller receives a digital input for either Y1 or Y2
and W1 or W2 at the same time the Unit Controller will
declare a STAGED INPUT FAULT. When a STAGED
INPUT FAULT is active the Unit Controller will lockout
all cooling and heating operation. If either the Y1, Y2
or the W1, W2 digital input is removed for 10 seconds
the STAGED INPUT FAULT will be removed.

While the STAGED INPUT FAULT is active the SEN-
SOR / MISC STATUS subsection under the STATUS
key will display “SAFETY LOCKOUT”. In addition a
“STAGED INPUT FAULT” will be recorded and dis-
played under the HISTORY key.

SYSTEM STABILITY CHECK

This is a cooling mode feature and is used when two
units are twinned together in a mater/subordinate ar-
rangement.

The Unit Controller will initiate “UNSTABLE SYSTEM”
operation when either of the following conditions are
met:

e The “SUPPLY AIR TEMP " is less than or equal to
45.0° F for one minute.

e The “SUPPLY FAN VFD SPEED” command has
dropped below the “FAN SPEED INSTABILITY
LIMIT” within the “FAN SPEED INSTABILITY
TIME”.

The above values are programmed under the SETPOINT
subsection, SUPPLY SYSTEM key of the User Inter-
face.

When the above conditions are met the Unit Controller
will turn off half the remaining compressors, according
to the Table 5-8.

TABLE 5-8 - COMPRESSOR SHUT OFF
NUMBER OF NUMBER OF
COMPRESSORS RUNNING COMPRESSORS TO
SHUT OFF
6 3
5 2
4 2
3 1
2 1
1 0
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The “UNSTABLE SYSTEM " flag is turned off as soon
as the compressors are turned off and then the Unit
Controller will return to normal operation. However,
because of the compressor off timer none of the com-
pressors can be brought back on for 5 minutes.

ELECTRIC HEAT
Programmed Data

The following parameters must be programmed into
the Unit Controller:

o “HEATING SYSTEM” must be set to USER EN-
ABLE through the PROGRAM key subsection
HEATING of the User Interface

o “HEATING SYSTEM TYPE ’mustbe setto ELEC-
TRIC through the OPTIONS key subsection HEAT-
ING of the User Interface.

o “LILECHEAT CAPACITY” mustbe settothe name-
plate capacity through the OPTIONS key subsection
HEATING of the User Interface.

o “ISTSTAGE HEATING SETPOINT” must be pro-
grammed for CONSTANT VOLUME units through
the SETPOINTS key HEATING subsection of the
User Interface

o “2NDSTAGE HEATING SETPOINT” mustbe pro-
grammed for CONSTANT VOLUME units through
the SETPOINTS key HEATING subsection of the
User Interface

e “HEATING SAT” must be programmed for VARI-
ABLE AIR VOLUME and FLEXSY'S units through
the SETPOINTS key HEATING subsection of the
User Interface.

Heating Control Offset

The Unit Control calculatesa “HEAT CONTROL OFF-
SET” (HCO) using the following formula:

KW * 3414
2.16 * CFM * STAGES

HCO =

Where

e HCO = “HEATING CONTROL OFFSET”
o KW= “ELEC HEAT CAPACITY”

e CFM = (See Table 5-9)

e STAGES = Derived value based on the “ELEC
HEAT CAPACITY”. See Table 5-10 for number of
stages
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The “HEATING CONTROL OFFSET” will be rounded
up to the nearest half degree. Ifthe “HEATING CON-
TROL OFFSET” is calculated to be less than 2° F, it
will be set at 2.0° F.

When the UNITMODE is “COMFORT VENT HEAT-
ING” or “SUP AIR TEMPERING” is active, the
“HEATING CONTROL OFFSET” will be fixed at 5.0°
F and the heat will be staged up or down as required.

TABLE 5-9 - CFM
UNIT SIZE CV UNITS CFM VAV UNITS
FLEXSYS UNITS
CFM

50 — 55 TON 15000 7500
60 — 65 TON 18000 9000
70 - 75 TON 21000 11500
80 - 85 TON 24000 12000
90 - 95 TON 27000 13500
105 TON 31000 15500
115 TON 34000 17000
130 TON 39000 19500
150 TON 45000 22500

TABLE 5-10 - HEAT STAGES

“ELEC HEAT CAPACITY” MAXIMUM STAGES
(KW)

40 2

40 (200V) 3

80 4

80 (200V) 5

100 5

100 (200V) 6

120 6

160 4

200 5

240 6

Active SP

See Tables 5-2 and 5-3 to determine what the “SUP-
PLYAIR TEMPACTIVE SP” value is for CONSTANT
VOLUME units.

On Variable AIR VOLUME and FLEXSY'S units, the

“SUPPLY AIR TEMPACTIVE SP”isthe “HEATING
SAT”.
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Heating Control

The Unit Control uses the “SUPPLY AIR TEMP” as
described below, to determine when to cycle stages on
and off:

e [fthe “SUPPLY AIR TEMP ” is less than the “SUP-
PLY AIR TEMP ACTIVE SP” minus the “HEAT-
ING CONTROL OFFSET” additional stages will
be brought on after an Interstage Delay timer has
expired.

e [fthe “SUPPLY AIR TEMP” is greater than the
“SUPPLYAIRTEMPACTIVE SP”plusthe HEAT-
ING CONTROL OFFSET” additional stages will
be turned off after an Interstage Delay timer has
expired.

During the initial call, the Unit Controller uses the
following formula to determine how many stages of
electric heat to bring on. After which the Unit Con-
troller uses the procedure above for staging additional
capacity on or off.

SAT - SATSP
Where: 2*HCO

e N = Number of Heat Stages Required (Rounded
Down to the Nearest Integer)

e SAT = “SUPPLY AIR TEMP”
e SATSP=SUPPLY AIR TEMP ACTIVE SP”
e HCO = “HEATING CONTROL OFFSET”

If the Number of Heat Stages required calculates to less
than 1, the Number of Stages is set to 1.

If the Number of Heat Stages required calculates to
be greater than the derived “HEAT STAGES” value
the Number of Heat Stages required will be set to the
“HEAT STAGES” derived value.

When the UNIT MODE is “COMFORT VENT HEAT-
ING” or “SUP AIR TEMPERING” is active the initial
number of heating stages will not be estimated. Instead,
one stage of heat will be brought on at a time.

When UNITMODE is “STANDBY” and “UNDER FLR

TEMP OVRD” is active, one stage of heat is turned
on.
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STAGED GAS HEAT

Programmed Data

The following parameters programmed into the Unit
Control:

o “HFEATING SYSTEM” must be set to ENABLE
through the PROGRAM key subsection HEATING
of the User Interface

o “HEATING SYSTEM TYPE” must be set to
STAGED GAS FURNACE through the OPTOPNS
key subsection HEATING of the User Interface

e “GASHEAT CAPACITY” mustbe set to the rating
plate value through the OPTIONS key subsection
HEATING of the User Interface

o “HEAT LIMIT TEMPERATURE” must be pro-
grammed using the SETPOINTS key HEATING
subsection of the User Interface.

o “ISTSTAGE HEATING SETPOINT” must be pro-
grammed for CONSTANT VOLUME units through
the SETPOINTS key HEATING subsection of the
User Interface

e “2NDSTAGE HEATING SETPOINT” mustbe pro-
grammed for CONSTANT VOLUME units through
the SETPOINTS key HEATING subsection of the
User Interface

e “HFEATING SAT” mustbe programmed for VARI-
ABLE AIR VOLUME and FLEXSY'S units through
the SETPOINTS key HEATING subsection of the
User Interface.

JOHNSON CONTROLS
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Heating Control Offset
The Unit Control calculates a “HEAT CONTROL OFF-
SET” (HCO) using the following formula

180000
2.16 * CFM

HCO =

Where:
o HCO = “HEAT CONTROL OFFSET”
o CFM = (See Tuble 5-11)

TABLE 5-11 - CFM
CV UNITS CFM UNIT SIZE VAV UNITS
FLEXSYS UNITS

CFM
15000 50 - 55 TON 7500
18000 60 - 65 TON 9000
21000 70-75TON 11500
24000 80 -85 TON 12000
27000 90 -95 TON 13500
31000 105 TON 15500
34000 115 TON 17000
39000 130 TON 19500
45000 150 TON 22500

The “HEAT CONTROL OFFSET” will be rounded up
to the nearest half degree. If the “HEAT CONTROL
OFFSET” is calculated to be less than 2° F, it will be
setat 2.0° F.

When the UNIT MODE is “COMFORT VENT HEAT-
ING” or “SUP AIR TEMPERING” is active, the
“HEATING CONTROL OFFSET” will be fixed at 5.0°
F and the heat will be staged up or down as required

TABLE 5-12 - HEAT STAGES
“GAS HEAT CAPACITY” MAXIMUM STAGES
(MBH)
375
750
1125
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Active SP

See Tables 5-2 and 5-3 to determine what the “SUP-
PLYAIR TEMP ACTIVE SP” value is for CONSTANT
VOLUME units.

On VARIABLE AIR VOLUME and FLEXSY'S units,
the “SUPPLY AIR TEMP ACTIVE SP”isthe “HEAT-
ING SAT”.

Heating Control

The Unit Control uses the “SUPPLY AIR TEMPERA-
TURE” as described below, to determine when to cycle
stages on and off.

e Ifthe “SUPPLY AIR TEMP " is less than the “SUP-
PLY AIR TEMP ACTIVE SP” minus the “HEAT-
ING CONTROL OFFSET” additional stages will
be brought on after an Interstage Delay timer has
expired.

e Ifthe “SUPPLY AIR TEMP” is greater than the
“SUPPLY AIR TEMP ACTIVE SP” plus the
“HEATING CONTROL OFFSET” additional stages
will be turned off after an Interstage Delay timer
has expired.

e [f the “SUPPLY AIR TEMP” plus 2 times the
“HEATING CONTROL OFFSET” is >= to the
“HEAT LIMIT TEMPERATURE the Unit Con-
trol will prevent any heat stages from being ener-
gized.

During the initial call the Unit Control uses the follow-
ing formula to determine how many stages of gas heat
to bring on. After which the Unit Control uses the pro-
cedure above for staging on or off additional capacity.

SAT - SATSP
2*HCO

Where:

e N = Number of Heat Stages Required (Rounded
Down to the Nearest Integer)

e SAT = “SUPPLY AIR TEMP”
e SATSP= “SUPPLY AIR TEMP ACTIVE SP”
e HCO = “HEATING CONTROL OFFSET”

If the Number of Heat Stages required calculates to less
than 1, the Number of Stages is set to 1.

If the Number of Heat Stages required calculates to
be greater than the derived “HEAT STAGES” value
the Number of Heat Stages required will be set to the
“HEAT STAGES” derived value.
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When the UNIT MODE is “COMFORT VENT HEAT-
ING” or “SUPAIR TEMPERING " is active, the initial
number of heating stages will not be estimated. Instead,
one stage of heat will be brought on at a time.

When UNITMODE is “STANDBY” and “UNDER FLR
TEMP OVRD” is active, one stage of heat is turned
on.

Staged Gas Heat Mode Of Operation Status

The Unit Control monitors the time it takes to go be-
tween stages of operation (prepurge, ignition, on, purge,
etc) and the specified operating state (off, low fire, high
fire) to monitor and display the current mode of opera-
tion for each gas heat sections

The following information can be viewed for each of the
gas heat sections (“FURNACE IMODE”, “FURNACE
2 MODE”, “FURNACE 3 MODE”) by pressing the
HEATING key of the User Interface:

e OFF

e PURGE

e [GNITION

e ON-LOW

e ON-HIGH

e SAFETY TRIP

e SAFETY FAULT

e SAFETY LOCKOUT
e FAULT-L/O

“FURNACE IMODE”, “FURNACE 2 MODE”, or
“FURNACE 3 MODE” will be determined as fol-
lows:

o Ifthe “GAS HEAT CAPACITY " is setto 375 MBH,
the display shall show the “FURNACE 1 MODE”
data.

o Ifthe “GAS HEAT CAPACITY " is setto 750 MBH,
the display shall show the “FURNACE I MODE”
and “FURNACE 2 MODE” data.

o Ifthe “"GASHEAT CAPACITY”issetto 1125 MBH,
the display shall show the “FURNACE I MODE”,
“FURNACE2MODE”and “FURNACE3MODE”
data.

When a heating fault is registered by the Unit Control-

ler, the control turns off the gas heat operation for that
section and places that gas heat section ina “SYSTEM

JOHNSON CONTROLS



LOCKOUT” mode. The Unit Controller then initiates a
call to the next available heating section. The “SYSTEM
LOCKOUT” will remain in effect for one hour or until
the Unit Controller is reset. A “SYSTEM LOCKOUT”
can be reset by turning the “LOCAL STOP” switch
off for 5 seconds and then back on or by switching
the “HEATING SYSTEM” parameter from “USER
ENABLED to “USER DISABLED " for 5 seconds and
then back to “USER ENABLED”. This can be done
through the PROGRAM key HEATING subsection of
the User Interface. The faulted heat section will then
initiate an ignition sequence, provided the heating de-
mand is still present.

Staged Gas Heat Ignition Sequence

1. The Unit Controller sends a 24-volt signal to the
furnace section ignition control from Terminal
Block TB3 Terminals 2, 4, or 7.

2. The furnace section ignition control sends a 230-
volt signal to the inducer motor

3. When the inducer comes up to speed, the heat sec-
tion pressure switch closes

4. The ignition control waits 30 seconds and then starts
a high voltage spark for 7 seconds. This allows for
a prepurge of the heat exchanger.

5. Atthe same time the ignition control sends a 24-volt
signal to low fire solenoid of the gas valve

6. The ignition control then checks for a flame rectifi-
cation signal, if the signal is present for 15 seconds,
an analog signal is sent to the Unit Controller iden-
tifying proper operation of the heat section. The 0.0
to 5.0 volt signal enters the Unit Controller through
pin 18 of the J5 connector.

7. If ignition control does not receive a flame rectifi-
cation signal in 7 seconds, it closes the gas valve,
turns off the spark and waits 30 seconds.

8. Theignition control then energizes the gas valve and
initiates the spark for a second ignition sequence. If
flame rectification is recognized for 15 seconds, an
analog signal is sent to the Unit Controller identify-
ing proper operation of the heat section. The 0.0 to
5.0 volt signal enters the Unit Controller through
pin 18 of the J5 connector.

9. If the ignition control does not receive a flame
rectification signal in 7 seconds, it closes the gas
valve, turns off the spark and waits 30 seconds.

10. The ignition control then energizes the gas valve and
initiates the spark for a third ignition sequence. If
flame rectification is recognized for 15 seconds, an
analog signal is sent to the Unit Controller identify-
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ing proper operation of the heat section. The 0.0 to
5.0 volt signal enters the Unit Controller through
pin 18 of the J5 connector.

11. Ifthe ignition control does not receive a flame recti-
fication signal in 7 seconds, it closes the gas valve,
turns off the inducer, and locks out the operation of
that heat section. The heat section remains locked
out until the 24-volt power to the ignition control
is removed, or 1 hour which ever occurs first

12. The Unit Control will then try to energize the next
available heat section and will show the status of
that heat section as “SAFETY LOCKOUT”

13. If the “SUPPLY AIR TEMP” continues to be less
thanthe “SUPPLY AIR TEMP ACTIVE SP” minus
the “HEATING CONTROL OFFSET”, the Unit
Control energizes the high fire solenoid of the gas
valve and the heat section switches to high fire op-
eration. This 24-volt signal originates at Terminal
BlockTB-3, Terminals 3, 5, or 8 of the Unit Control-
ler.

14. If the “SUPPLY AIR TEMP” continues to be less
than the “SUPPLY AIR TEMP ACTIVE SP” minus
the “HEATING CONTROL OFFSET” additional
gas heat sections, if available, are energized. The
sequence of operation for the additional heat sec-
tions is the same as discussed above.

MODULATING GAS HEAT

Overview

Modulating gas heat can be ordered with a minimum
of two gas heat stages (1 heat exchanger section) and a
maximum of 6 stages (three heat exchanger sections).

Figure 5-7 shows the staging sequence for the modulat-
ing heat stages. As can be seen from the chart, Heat
section 1A (modulating) is always the first section on
and the last section off. Heat section 1B is always the
last section on and the first section off. The number of
stages between 1A and 1B operation is depended on the
number of heating sections installed in the unit. The
modulating heat section, 1A, must always modulate to
full fire before any additional stages can be brought on.
When additional stages are required, the modulating
heat section will go to minimum fire and the next stage
of heating will be brought on. If there continues to be a
demand for additional heat, the modulating heat section
remodulates to high fire before any additional stages
can come on. During a decrease in heating demand,
the modulating heat section must be at a minimum fire
condition before any stages are turned off.
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MAX
Furnace 1A /
(Modulating)
MIN - /
When staging up furnace 1B,
Furnace 1A can only be turned down
to Min. Volts HIGH and the Inducer
ON Fan must remain on HIGH speed.
Furnace 1B
OFF
ON- HIGH

Furnace 2 ON- LOW

OFF

ON- HIGH

Furnace 3 ON- LOW

OFF

<«— Less Heat

More Heat —» LD010151

FIG. 5-7 - MODULATING GAS HEAT STAGING SEQUENCE

Programmed Data

The

following parameters programmed into the Unit

Control:
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“HEATING SYSTEM” must be set to ENABLE
through the PROGRAM key subsection HEATING
of the User Interface.

“HEATING SYSTEM TYPE” must be set to
“MODULATING GAS’ through the OPTIONS key
subsection HEATING of the User Interface.

“GAS HEAT CAPACITY” must be set to the rating
plate value through the OPTIONS key subsection
HEATING of the User Interface.

“HEAT LIMIT TEMPERATURE” must be pro-
grammed using the SETPOINTS key HEATING
subsection of the User Interface.

“ISTSTAGE HEATING SETPOINT” must be pro-
grammed for CONSTANT VOLUME units through
the SETPOINTS key HEATING subsection of the
User Interface.

“2ND STAGE HEATING SETPOINT " mustbe pro-
grammed for CONSTANT VOLUME units through
the SETPOINTS key HEATING subsection of the
User Interface.

“HEATING SAT” must be programmed for VARI-

ABLE AIR VOLUME and FLEXSYS units through
the SETPOINTS key HEATING subsection of the
User Interface.

Active SP

See Tubles 5-2 and 5-3 to determine what the “SUP-
PLYAIR TEMP ACTIVE SP” value is for CONSTANT
VOLUME units.

On VARIABLE AIR VOLUME and FLEXSYS units,
the “SUPPLY AIR TEMP ACTIVE SP”isthe “HEAT-
ING SAT”.

The modulating heat becomes active as soon as the unit
transitions into an OCCUPIED HEATING or UNOC-
CUPIED HEATING mode.
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Heating Control Offset

The Unit Control uses the “SUPPLY AIR TEMP” as
described below, to determine when to increase or de-
crease the heating capacity:

o [fthe “SUPPLY AIR TEMP " is less than the “SUP-
PLYAIRTEMPACTIVE SP ”minusthe “HEATING
CONTROL OFFSET” the Unit Control will be set
to the Increase Mode.

e Ifthe “SUPPLY AIR TEMP” is greater than the
“SUPPLY AIR TEMP ACTIVE SP” plus the
“HEATING CONTROL OFFSET’ the Unit Control
will be set to the Decrease Mode

e [fthe “SUPPLY AIR TEMP” is within the range
of the “SUPPLY AIR TEMP ACTIVE SP” +/ the
“HEATING CONTROL OFFSET’ the Unit Control
will be set to the Hold Mode

e The “HEATING CONTROL OFFSET” is pro-
grammed at 1-1/2° F.

o Ifthe “UNDER FLR TEMP OVRD " is active, the
unit will be modulated to the “UNDERFLOOR
TEMP CONTROL SP” +the “HEATING CON-
TROL OFFSET”.

Modulating Step Size

During the modulating sequence of furnace Section 1A
the Heating Valve is stepped UP or DOWN as required.
The amount or magnitude of each step increment is
determined using the following equation:

VHIGH - LOW
_ 1
STEP = TNCREMENTS M
And
INCREMENTS = MPTIME (2)
~ CYCLETIME
Where:

e STEP = Step Voltage of the HEATING VALVE
(VDC).

e VHIGH = Programmed Variable Maximum Volt-
age High (VDC) - 8.5 volts high fire, 6.6 volts low
fire.

e VLOW = Programmed Variable Minimum Voltage
Low (VDC) - 4.0 volts high fire, 1.0 volt low fire.

e RAMPTIME = Time required to modulate HEAT-
ING VALVE from Minimum to Maximum.

e CYCLE TIME = Algorithm Cycle Time — 1 sec-
ond.
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RAMPTIME
(Seconds)

420

MGCO 15°F
SAT Error LD010152

FIG. 5-8 — SAT ERROR

RAMPTIME will vary based on the difference be-
tween the “SUPPLY AIR TEMP” and the “SUPPLY
AIR TEMP ACTIVE SP”. Ifthe difference is large, the
RAMPTIME shall be relatively fast. If the difference
is small, the RAMPTIME shall be relatively slow.
The following chart shows the relationship between
RAMPTIME and SAT error (difference between the
“SUPPLY AIR TEMP” and the “SUPPLY AIR TEMP
ACTIVE SP™).

Modulating Gas Heat Mode Of Operation Status

The Unit Control monitors the time it takes to go be-
tween stages of operation (prepurge, ignition, on, purge,
etc) and the specified operating state (off, low fire, high
fire) to monitor and display the current mode of opera-
tion for each gas heat sections.

The following information can be viewed for each of
the gas heat sections (“FURNACE 2 MODE”, “FUR-
NACE 3 MODE”) by pressing the HISTORY key of
the User Interface:

e OFF

e PURGE

e JGNITION

e ON-LOW

e ON-HIGH

e SAFETY TRIP

e SAFETY FAULT

e SAFETY LOCKOUT
e FAULT-L/O

The following information is displayed for gas heat
sections “FURNACE 1A MODE” and “FURNACE
1B MODE":

e OFF
e PURGE
e JGNITION
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e ON

e SAFETY TRIP

e SAFETY FAULT

e SAFETY LOCKOUT
e FAULT-L/O

“FURNACE 14, IB, 2, OR 3 MODE” will be deter-
mined as follows:

o Ifthe “GAS HEAT CAPACITY " is setto 375 MBH,
the display shall show the “FURNACE 1A MODE”
and “FURNACE 1B MODE” data.

o Ifthe “GAS HEAT CAPACITY " is setto 750 MBH,
the display shall show the “FURNACE 1A MODE”,
“FURNACE 1B MODE” and “FURNACE 2
MODE?” data.

o Ifthe “GASHEAT CAPACITY ”issetto 1125 MBH,
the display shall show the “FURNACE 1A MODE”,
“FURNACE IBMODE”,“FURNACE 2 MODE”
and “FURNACE 3 MODE” data.

When a heating fault is registered by the Unit Control-
ler, the control turns off the gas heat operation for that
section and places that gas heat section ina “SYSTEM
LOCKOUT” mode. The Unit Controller then initiates a
call to the next available heating section. The “SYSTEM
LOCKOUT” will remain in effect for one hour or until
the Unit Controlleris reset. A “SYSTEM LOCKOUT”
can be reset by turning the “LOCAL STOP” switch
off for 5 seconds and then back on or by switching
the “HEATING SYSTEM” parameter from “USER
ENABLED " to “USER DISABLED " for 5 seconds and
then back to “USER ENABLED”. This can be done
through the PROGRAM key HEATING subsection
of the User Interface. The faulted heat section will
then initiate an ignition sequence, provided the heating
demand is still present. If furnace section 1A is in a
“SYSTEM LOCKOUT” mode furnace section 1B will
also be locked out.

Furnace Ignition Sequence

1. The Unit Controller sends a 24-volt signal to start
heat section 1A heat section through Terminal Block
TB3 - Terminal 2.

2. The Unit Controller sends a 24-volt signal to place
the inducer and gas valve on high fire through Ter-
minal Block TB3 — Terminal 3.

3. When the inducer comes up to speed the low fire
and high fire pressure switches closes.

4. Theignition control waits 30 seconds and then starts
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10.

11.

12.

13.

14.

15.
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a high voltage spark for 7 seconds. The 30 seconds
delay allows for a prepurge of the heat exchanger.

At the same time, the ignition control sends a 24-
volt signal to the low and high fire solenoids of the
gas valve and ramps the modulating gas valve to
minimum high fire.

The ignition control then checks for a flame rectifi-
cation signal, if the signal is present for 15 seconds,
an analog signal is sent to the Unit Controller iden-
tifying proper operation of the heat section. The 0.0
to 5.0 volt signal enters the Unit Controller through
pin 18 of the J5 connector.

If the ignition control does not receive a flame
rectification signal in 7 seconds, it closes the gas
valve, turns off the spark and waits 30 seconds.

The ignition control then energizes the gas valve and
initiates the spark for a second ignition sequence. If
flame rectification is recognized for 15 seconds, an
analog signal is sent to the Unit Controller identify-
ing proper operation of the heat section. The 0.0 to
5.0 volt signal enters the Unit Controller through
pin 18 of the J5 connector.

If the ignition control does not receive a flame
rectification signal in 7 seconds, it closes the gas
valve, turns off the spark and waits 30 seconds.

The ignition control then energizes the gas valve
and initiates the spark for a third ignition sequence.
If flame rectification is recognized for 15 seconds,
an analog signal is sent to the Unit Controller iden-
tifying proper operation of the heat section. The
0.0 to 5.0 volt signal enters the Unit Controller
through pin 18 of the J5 connector.

If the ignition control does not receive a flame
rectification signal in 7 seconds it closes the gas
valve, turns off the inducer, and places the 1A and
1B heat sections in a “SYSTEM LOCKOUT”.

The Unit Controller will then try to energize the
next available heat section.

Ifthe ignition module receives a rectification signal
for 15 seconds the Unit Controller switches the in-
ducer to low speed, turns off the high fire solenoid
and ramps the modulating gas valve to minimum
low fire.

The 1A heat section is now in the modulating mode
of operation.

If the Unit Controller is in the increase mode it will
ramp up the modulating gas valve to high low fire.
The Unit Controller then energizes the inducer on
high speed and energizes the high fire solenoid of
the gas valve. The 1A heat section is now in the
high fire mode of operation.
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16. If the Unit Controller continues in the increase
mode it will ramp the gas valve up to maximum
high fire mode of operation.

17. If the Unit Controller continues in the increase
mode and the modulating gas valve has been at
maximum high fire for 30 seconds it will then
bring on the staged heat sections 2 and/or 3 if
available. As soon as the Unit Controller receives
conformation of heat section 2 or 3 operation, it
will modulate the 1A heat section back down to
minimum low fire.

18. The modulating heat section must modulate from
the minimum low fire to the maximum high fire
and maintain maximum high fire operation for 30
seconds between each step of the staged opera-
tion.

19. After all the available staged heating capacity is
energized and the 1A heat section is at maximum
high fire and there is a call for additional capac-
ity the Unit Controller ramps the modulating gas
valve to minimum high fire and starts the ignition
sequence of the 1B heat section. This ignition
sequence is the same as staged gas heat.

20. Ifadditional capacity is required the modulating 1A
heat section will ramp up to maximum high fire.

21. At this point the unit is operating at its maximum
heat capacity.

22. The de-staging sequence is the reserves of the
above sequence with the requirement that the
modulating heat section (1A) must always but at
minimum low fire before another heat section is
turned off.

HOT WATER/STEAM HEAT

Programmed Data

The following parameters programmed into the Unit
Controller:

o “HFEATING SYSTEM” must be set to ENABLE
through the PROGRAM key HEATING subsection
of the User Interface.

o “HEATING SYSTEM TYPE” must be set to HOT
WATER HEAT or STEAM HEAT through the
OPTION key HEATING subsection of the User
Interface.

o “HWVALVE ACTION” mustbesetto “DIRECT”
OR REVERSE” through the PROGRAM key
HEATING subsection of the User Interface.
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o “ISTSTAGE HEATING SETPOINT” mustbe pro-
grammed for CONSTANT VOLUME units through
the SETPOINTS key HEATING subsection of the
User Interface.

o “2NDSTAGE HEATING SETPOINT” mustbe pro-
grammed for CONSTANT VOLUME units through
the SETPOINTS key HEATING subsection of the
User Interface.

o “HEATING SAT” must be programmed for VARI-
ABLE AIR VOLUME and FLEXSY S units through
the SETPOINTS key HEATING subsection of the
User Interface.

Active SP

See Tables 5-2 and 5-3 to determine what the “SUP-
PLYAIR TEMP ACTIVE SP” value is for CONSTANT
VOLUME units.

On VARIABLE AIR VOLUME and FLEXSY'S units
the “SUPPLY AIR TEMP ACTIVE SP”isthe “HEAT-
ING SAT”.

The STEAM or HOT WATER heat becomes active as
soon as the unit transitions into an OCCUPIED HEAT-
ING or UNOCCUPIED HEATING mode.

Sequence Of Operation

The Unit Control uses the “SUPPLY AIR TEMP” as
described below, to determine when to increase or de-
crease the heating capacity:

o [fthe “SUPPLY AIR TEMP " is less than the “SUP-
PLY AIR TEMP ACTIVE SP” the Unit Controller
will increase the amount of heat.

e Ifthe “SUPPLY AIR TEMP” is greater than the
“SUPPLY AIR TEMP ACTIVE SP” the Unit Con-
troller will decrease the amount of heat.

e When “UNDER FLR TEMP OVRD” is active,
the valve is controlled to “UNDERFLOOR TEMP
CONTROL SP”.

The Unit Control sends a 0 to 10 volt DC signal to the
hot water or steam valve as described below:

e [ftheunitis configured for “D/RECT” an increase
in heating demand results in an increase in output
voltage to the valve.

e [ftheunitis configured for “REVERSE ” an increase
in heating demand results in a decrease in output
voltage to the valve.
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Freeze Protection

If the control is not in an active heating mode but the
Supply Fan Air Proving Switch is closed the Unit Con-
troller will control the modulating valve to prevent the
supply air temperature from dropping below 38° F

If the Supply Fan Air Proving Switch is open (unit off)
and the Outdoor Air Temperature is less than 40° F, a
voltage signal will be sent to the modulating valve to
open to 100% or 0 % if the valve Action is programmed
for “REVERSE”.

Freeze Fault

The Unit Controller monitors the status of the “HW/
STEAM FRZ STATUS” through Terminal Block TB7
Terminal 14. If 24 volts is present, closed contact, for
10 seconds a voltage signal will be sent to the modulat-
ing valve to open to 100% or 0 % if the valve Action
is programmed for “REVERSE” The Primary Control
will start a 5 minute Freeze Trip Timer. The freeze stat
closes at 35° F. The STATUS screen of the User Inter-
face will display “SENSOR/MISC STATUS SAFETY
TRIP” and the HISTORY screen will show “WRN TRIP
FREEZEATAT”

If the “HW/STEAM FRZ STATUS” goes low, open
contact, during this period the Unit Control will resume
normal operation.

Ifthe “HW/STEAM FRZ STATUS ” remains high, closed
contact, at the end of this period the Unit Control will
shut the unit down and generate a “LOCKOUT-HOT
WATER FREEZE” fault. The STATUS screen of the
User Interface will display “SENSOR /MISC STATUS
SAFETY LOCKOUT” and “UNIT OVERALL— UNIT
LOCKOUT”. The HISTORY screen will show “LOCK-
OUT HOT WATER FREEZE”.

MORNING WARMUP

Morning Warm Up can be initiated in three ways:
1. Hardwired digital signal to the W1 input

2. A Morning Warm Up command from a BAS
system

3. Selfinitiated through the internal “ADAPTIVE
MORN WARM UP ACTIVE” mode.

The Morning Warm Up operation will be the same for all
unit configurations except Constant Volume units using
the Staged Control option. Constant Volume units using
Staged Control will never enter Morning Warm UP.
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Morning Warm Up function will be active if the follow-
ing conditions are met:

o “MORNING WARM UP” is set to USER EN-
ABLED. “MORNING WARM UP” can be found
under the PROGRAM key HEATING subsection
of the User Interface.

e The Occupancy mode is UNOCCUPIED STAND-
BY.

e And one of the following is true:
1. There is a W1 input.

2. A Morning Warm Up command is received from
a BAS system.

Morning Warm Up function will be inactive if any of
the following conditions are met:

e “MORNING WARM UP” is set to USER DIS-
ABLED

e The occupancy mode is OCCUPIED

e The W1 low heat input is lost and the Morning
Warm Up command from a BAS system is lost.

Sequence of Operation

1. The return fan starts.

2. After 5 minutes the Unit Control compares the
Return Air Temperature to the “RAT HEATING
SETPOINT”.

3. If the Return Air Temperature is greater than
the “RAT HEATING SETPOINT” minus 1.0°
F the Unit Control will not energize the heating
sequence.

4. If the Return Air Temperature is less than or
equal to the “RAT HEATING SETPOINT”
minus 1.0° F the Unit Control will energize the
heating sequence.

5. The Unit Control sets the “SUPPLY AIR TEMP
ACTIVE SP” as follows:

* VARIABLE AIR VOLUME AND FLEXSYS
units - “HEATING SAT”.

* CONSTANT VOLUME units - “2ND STAGE
HEATING SET POINT”.

6. The heat source remains energized until the Re-
turn Air Temperature is greater than or equal to
the “RAT HEATING SET POINT” plus 0.5° F,
or the morning warm up command is removed,
or the unit switches to occupied mode.
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ADAPTIVE MORNING WARM UP

Adaptive Morning Warm Up can only be used when the
internal Schedule function is employed to switch the unit
from Unoccupied to Occupied mode. The Unit Control
calculates the start time for the heat to ensure the Return
Air Temperature is within 0.5° F of the “RAT HEATING
SETPOINT” set point when the unit switches to the
occupied mode. To do this the Unit Control calculates
the “MORNING WARM UP OPT TIME ” by averaging
the time it takes to bring the “RETURN AIR TEMP” to
within 0.5° F of the “RAT HEATING SETPOINT” set
point for three consecutive days. The three warm up
times are averaged and added to a 10 minute offset. The
new time is used as the “MORNING WARM UP OPT
TIME” for the next day.

In order to use Adaptive Morning Warm Up the Primary
Control must be configured as follows:

e The “OCCUPANCY SCHEDULE” must be pro-
grammed for the Occupied, Unoccupied start and
stop times. This is done through the SCHEDULE
key of the User Interface.

e The “OCCUPANCY SCHEDULE” mustbe USER
ENABLED. This is done through the SCHEDULE
key of the User Interface.

e “MORNING WARM UP " must be set to USER EN-
ABLED. This can be done through the PROGRAM
key HEATING subsection of the User Interface.

o “ADAPTMORN WARM UP” mustbe setto USER
ENABLED. This can be done through the PRO-
GRAM key HEATING subsection of the User
Interface.

o “RATHEATING SETPOINT” mustbeset. This can
be done through the SETPOINTS key HEATING
subsection of the User Interface.

o “MORNING WARM UP MAX TIME ~ must be set.
This can be done through the SETPOINTS key
HEATING subsection of the User Interface.

The following limitations apply:

o [fthe “MORNING WARM UP OPT TIME” ex-
ceeds the “MORNING WARM UP MAX TIME”
the “MORNING WARM UP OPT TIME " shall be
“MORNING WARM UP MAX TIME .

o Ifthe “MORNING WARM UP OPT TIME " is de-
termined to be less than 15 minutes, the “MORN-
ING WARM UP OPT TIME” shall be set to 15
minutes.
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e The default values for “DAILY WARM UP TIME
DAY 17, “DAILY WARM UP TIME DAY 2”, and
“DAILY WARM UP TIME DAY 3 shall initially
be set at 60 minutes. These values can be reset to
the default values by turning the “MORN WARM
UP” to USER DISABLED and then back USER
ENABLED.

Sequence of Operation

1. The return fan starts.

2. After 5 minutes the Unit Control compares the
Return Air Temperature to the “RAT HEATING
SETPOINT”.

3. If the Return Air Temperature is greater than
the “RAT HEATING SETPOINT” minus 1.0°
F the Unit Control will not energize the heating
sequence and it sets the daily warm up time to
5 minutes.

4. If the Return Air Temperature is less than or
equal to the “RAT HEATING SETPOINT”
minus 1.0° F the Unit Control will energize the
heating sequence based on the “MORNING
WARM UP OPTIME”.

5. The Unit Control sets the “SUPPLY AIR TEMP
ACTIVE SP” as follows:

e VARIABLE AIR VOLUME and FlexSys
units it is the “HEATING SAT”.

e CV units it is the “2ND STAGE HEATING
SETPOINT”.

6. The heat source remains energized until the Re-
turn Air Temperature is >=to the “RAT HEAT-
ING SETPOINT "+ 0.5° F or the unit goes into
the occupied mode.

7. The Unit Control records the time the heat source
is energized as described below:

e If the heat source was terminated because it
was within 0.50 F of the “RAT HEATING
SETPOINT” the Unit Control replaces the
Day 3 time with the Day 2 time; the Day 2
times with the Day 1 time and replaces the
Day 1 time with the current value. It then
averages the three values and adds 10 min-
utes and this becomes the new “MORNING
WARM UP OPT TIME” for the next day.
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Warm
Up
Time

e [f the heat source does not bring the “RE-
TURNAIRTEMP "uptothe “RATHEATING
SETPOINT” before the Morning Warm Up is
stopped the Unit Control calculates a approxi-
mate daily warm up time using the following
formula.

TIME

- { TEMP 2 — & * (Setpoint — Templ)
TEMP 1

Where:

e Warm Up time = time to be recorded as the
Daily Warm Up Time.

e Time = Elapsed time when Warm Up
Stopped.

e TEMP2= “RETURN AIR TEMP” when the
Warm Up stopped.

e TEMPI1 = “RETURN AIR TEMP” when the
Warm Up started.

e Set Point= “RAT HEATING SETPOINT”.

If the time from when heat is started and
Morning Warm Up is stopped is less than 10
minutes, the Unit Control will use the daily
warm up time for the previous day and will
not approximate a warm up time.

If the approximate daily warm up time
exceeds the “MORNING WARM UP MAX
TIME”, the daily warm up time will be set
equal to the “MORNING WARM UP MAX
TIME”.

FLEXSYS UNDER FLOORTEMPERATURE CONTROL

Programmed Data

The following parameters must be programmed into
the Unit Controller:

o “ACTIVE SLAB CONTROL” must be set to EN-
ABLED under the PROGRAM key COOLING
subsection of the User Interface.

o “DEWPOINTRESET” mustbe setto ENABLED
under the PROGRAM key COOLING subsection
of the User Interface.

o “HEATING SYSTEM must be set to USER EN-
ABLED under the PROGRAM key HEATING
subsection of the User Interface.
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Under Floor Heating Sequence Of Operation

Occupied Standb

1.

The Unit Control checks the “UNDERFLOOR
SLAB TEMP” immediately after transitioning
from Unoccupied to Occupied Standby mode

. Ifthe “UNDERFLOOR SLAB TEMP” is less

than or equal to the “MX SUPPLY AIR TEMP
SETPOINT” minus 2.0° F, the “UNDER FLR
TEMP OVRD ” shall be set to ACTIVE.

. The “UNDERFLOOR TEMP CONTROL

SP” is set to the “MIX SUPPLY AIR TEMP
SETPOINT” plus 10.0° F.

. The Unit Control then generates a call for one

stage of heat for staged heat operation or con-
trols the “SUPPLY AIR TEMPERATURE” to
the “UNDERFLOOR TEMP CONTROL SP”
for modulating heat.

. Heating operation will continue until:

e The “UNDERFLOOR SLAB TEMP rises
to or above the “MX SUPPLY AIR TEMP
SETPOINT”

e Or 20 minutes has elapsed

Unoccupied Standby

1.

The Unit Control checks the “UNDERFLOOR
SLAB TEMP” immediately after transitioning
from Occupied to Unoccupied Standby mode.

. Ifthe “UNDERFLOOR SLAB TEMP” is less

than the “RETURN AIR TEMP” minus 2.0°F,
the “UNDER FLR TEMP OVRD " shall be set
to Active.

. The “UNDERFLOORTEMP CONTROLSP"is

set to the present instantaneous “RETURN AIR
TEMP” plus 10.0° F.

. The Unit Control then generates a call for one

stage of heat for staged heat operation or con-
trols the “SUPPLY AIR TEMPERATURE” to
the “UNDERFLOOR TEMP CONTROL SP”
for modulating heat.

. Heating operation will continue until:

e The “UNDERFLOOR SLAB TEMP "rises to
orabovethe “RETURN AIR TEMP " plus 1.0°
F

e Or 20 minutes has elapsed
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Dew Point Reset Sequence Of Operation

The Unit Control uses the “SUPPLY AIR TEMP” and
the “UNDERFLOOR AIR HUMIDITY " to calculate the
“UNDERFLOOR SLAB DEW POINT”.

Ifthe “UNDERFLOOR SLAB DEW POINT is greater
than orequal tothe “UNDERFLOOR SLAB TEMP” mi-
nus 2.0° F for 120 seconds, the Unit Control will switch
tothe “EVAP LEAVING AIR TEMP LOW set point.

EXHAUST FAN OPERATION

On/off Control Based On Damper Position

Required Programmed Values

“POWER EXHAUST TYPE” mustbe setto “ON-OFF
DAMPER CONTROL " through the OPTION key EX-
HAUST subsection of the User Interface.

“ECONO OUPUT FOR FAN START” must be set us-
ing the SETPOINTS key EXHAUST subsection of the
User Interface.

“ECONO OUPUT FOR FAN STOP” must be set us-
ing the SETPOINTS key EXHAUST subsection of the
User Interface.

Operation

This option is only available on Constant Volume units.
The fixed speed motor is turned on and off based on the
position of the outside air damper. The Exhaust Mo-
tor is turned on when the damper position is > = to the
“ECONOOUTPUTFOR FAN START” setting and turns
off when the damper position is <= to the “ECONO
OUTPUT FOR FAN STOP”.

On/off Control Based On Building Pressure

Required Programmed Values

“POWER EXHAUST TYPE” mustbe setto “ON-OFF
PRESS CONTROL” through the OPTION key EX-
HAUST subsection of the User Interface.

“BUILDING PRESSUREACTIVESETPOINT "mustbe
set using the SETPOINTS key EXHAUST subsection
of the User Interface.

“BLDG PRESSURE CNTRL OFFSET” must be set

using the SETPOINTS key EXHAUST subsection of
the User Interface.
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Operation

This option is only available on all units. The fixed
speed exhaust motor is turned on and off based on the
building pressure. ~ When the Building Static Pres-
sure input is equal to or greater than the “BUILDING
PRESSURE SETPOINT ’plusthe “BLDG PRESSURE
CNTL OFFSET”, the exhaust fan will turn on. When
the Building Static Pressure input is equal to or less
thanthe “BUILDING PRESSURE SETPOINT” minus
the “BLDG PRESSURE CNTL OFFSET” the exhaust
fan will turn off.

Modulating Damper With Fixed Speed Exhaust

Required Programmed Values

“POWER EXHAUST TYPE” mustbe setto “MODU-
LATED DAMPER - VFD” through the OPTION key
EXHAUST subsection of the User Interface.

“BUILDING PRESSURE SETPOINT” must be set us-
ing the SETPOINTS key EXHAUST subsection of the
User Interface.

“EXHAUST OUTPUT FOR FAN START” must be set
using the SETPOINTS key EXHAUST subsection of
the User Interface.

“EXHAUST OUTPUT FOR FAN STOP” must be set
using the SETPOINTS key EXHASUT subsection of
the User Interface.

Operation

This option is available on all units. A variable volt-
age analog output from the Unit Control controls the
position of the exhaust damper. The output is based
on the difference between the actual building pressure
and “BUILDING PRESSURE SETPOINT”. Ifthe ac-
tual building pressure is greater than the “BUILDING
PRESSURE SETPOINT” the Unit Control will initiate a
voltage ramp to the exhaust damper. The rate at which
the (voltage) increases will vary based on the difference
between the actual building pressure and the “BUILD-
ING PRESSURE SETPOINT”. The User Interface will
show this output as a %. 0 volts is 0% and 10 volts is
100%. This output can be found at terminals 7 and 8
of terminal block TB9 of the Unit Control.
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Sequence of Operation

When the percentage output to the exhaust damper is >
=tothe “EXHAUST OUTPUT FOR FAN START” the
Unit Control will send a binary signal to the exhaust
motor and the motor will start. This binary output
originates at terminal 4 of terminal block TB1 of the
Unit Controller.

The exhaust damper will then modulate to maintain the
“BUILDING PRESSURE SETPOINT”.

When the percentage output to the exhaust damper is
<=tothe “EXHAUST OUTPUT FOR FAN STOP” the
Unit Control will remove the binary signal to the exhaust
motor and the motor will stop.

Modulating Exhaust With A VFD

Required Programmed Values

“POWER EXHAUST TYPE " mustbe setto “MODU-
LATE DAMPER - VFD” through the OPTION key
EXHAUST subsection of the User Interface.

“BUILDING PRESSURE SETPOINT” must be set us-
ing the SETPOINTS key EXHAUST subsection of the
User Interface.

“EXHAUST OUTPUT FOR FAN START” must be set
using the SETPOINTS key EXHAUST subsection of
the User Interface.

“EXHAUST OUTPUT FOR FAN STOP” must be set
using the SETPOINTS key EXHASUT subsection of
the User Interface.

Operation

This option is available on all units. A variable voltage
analog output from the Unit Control varies the speed
of the VFD exhaust motor. The output is based on the
difference between the actual building pressure and
“BUILDING PRESSURE SETPOINT”. If the actual
building pressure is greater than the “BUILDING PRES-
SURE SETPOINT” the Unit Control will initiate a volt-
age ramp to the VFD. The rate at which the (voltage)
increases will vary based on the difference between the
actual building pressure and the “BUILDING PRES-
SURESETPOINT”, andthe “BLDG PRESSURE CNTL
OFFSET”. The User Interface will show this output as
a %. 0 volts is 0% and 10 volts is 100%. This output
can be found at terminals 3 and 4 of terminal block TB9
of the Unit Control.
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When the percentage output to the VFD is > = to the
“EXHAUST OUTPUT FOR FAN START” the Unit
Control will send a binary signal to the exhaust fan
VFD and the motor will start. This binary output
originates at terminal 4 of terminal block TB1 of the
Unit Controller.

The speed of the VFD will then modulate to maintain
the “BUILDING PRESSURE SETPOINT”.

When the percentage output to the VFD is < = to the
“EXHAUST OUTPUT FOR FAN STOP” the Unit
Control will remove the binary signal to the exhaust
fan VFD and the motor will stop.

RETURN FAN OPERATION

VFD Return Fan Without Exhaust

Required Programmed Values

“POWER EXHAUST TYPE ”mustbe setto “RETURN
FAN W/O EXHAUST” through the OPTION key EX-
HAUST subsection of the User Interface.

Operation

The Return Fan is started and stopped with the Supply
Fan, if the Supply Fan is on the Return Fan will also
be energized. The speed of the Return Fan will be
controlled by the Return Fan Plenum Pressure Control
Loop to maintain the Active Return Plenum Pressure
Set Point. The Active Return Plenum pressure Set Point
will bet set to the Minimum Plenum Pressure of 0.05”
of WC.

VFD Return Fan With Exhaust

Required Programmed Values

“POWER EXHAUST TYPE ”mustbe setto “RETURN
FAN W/EXHAUST” through the OPTION key EX-
HAUST subsection of the User Interface.

“BUILDING PRESSURE SETPOINT” must be set us-
ing the SETPOINTS key EXHAUST subsection of the
User Interface.

“RETURN PRESSURE HIGH SETP ”mustbe setusing

the SETPOINTS key SUPPLY SYSTEM subsection of
the User Interface.
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Operation

The Return Fan is started and stopped with the Supply
Fan, if the Supply Fan is on the Return Fan will also
be energized. The speed of the Return Fan will be
controlled by the Return Fan Plenum Pressure Control
Loop to maintain the Active Return Plenum Pressure
Set Point. The Active Return Plenum Pressure Set Point
will vary based on the value of the Exhaust Output. The
Exhaust Output value is generated by a proportional
control algorithm using the “BUILDING PRESSURE
SETPOINT” (see Figure 5-9).

100%

Exhaust
Output

0%

RETURN PRESSURE
HIGH SETP

Min. Return
Plenum Pressure
(0.057)

Active Return Plenum
Pressure Set Point

FIG.5-9-ACTIVE RETURN PLENUM PRESSURE
SET POINT VS. EXHAUST OUTPUT.

LD10153A

VENTILATION SYSTEM

Overview

The Unit Controller can be configured for several dif-
ferent damper and ventilation options. The damper
options are:

e None

e 2-Position

e Standard

e TEK Air Full TAQ

Everything except the NONE and 2-POSTION DAMP-
ER can be configured for:

e Demand Ventilation

e Fixed Minimum

In order for the Ventilation System to be active the fol-
lowing must occur:

e The unit mode must be OCC STANDBY, OCC
COOLING, OCC COOLING LOW, OCC COOL-
ING HIGH, OCC HEATING, OCC HEATING
LOW, OCC HEATING HIGH, OCC COOLING
WITH BYPASS, or OCC COOLING W/O BY-
PASS.
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e There must be a 24-volt output from the Unit Con-
troller to the Supply Fan control circuit. This output
is contained at Terminal Block TB1-Terminal 2.

e There must be a 24-volt input to the Unit Controller
from the Supply Fan Air Proving Switch to verify
Supply Fan operation 30 seconds after the Supply
Fan circuit is energized. This input is contained at
Terminal Block TB7 — Terminal 10.

e When the economizer becomes active the position
of'the dampers are controlled by the Economizer PI
logic and can move the dampers beyond the Active
Ventilation Minimum Position; however, the Econo-
mizer Pl logic can never close the dampers less than
the Active Ventilation Minimum Position.

2-Position Damper

Required Program Values

“DAMPER HARDWARE” must be set to “2-POSI-
TION”. This is set through the OPTIONS key VEN-
TILATION subsection of the User Interface.

“VENTILATION SYSTEM” must be set to USER
ENABLED. This is set through the PROGRAM key
VENTILATION subsection of the User Interface.

Sequence Of Operation

The analog output to the Outdoor damper is 10.0 volts
when the Ventilation System Status is active. The ana-
log output to the Outdoor damper is 0.0 volts when the
Ventilation System Status is inactive. The amount of
outdoor air is set by adjusting the damper linkage.

Demand Ventilation

Required Program Values

“VENTILATION CONTROL” must be set to “DE-
MAND”. This is set through the OPTIONS key VEN-
TILATION subsection of the User Interface.

“DAMPER HARDWARE "’ mustbesetto “STANDARD

DAMPERS”, or “TEK AIR FULL IAQ"”. This is set
through the OPTIONS key VENTILATION subsection
of the User Interface.

““VENTILATION SYSTEM” must be set to USER
ENABLED. This is set through the PROGRAM key
VENTILATION subsection of the User Interface.

“CO2 OFFSET SETPOINT” must be set through the

SETPOINTS key VENTILATION subsection of the
User Interface.
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Sequence of Operation

On units configured as “STANDARD DAMPERS”
the “O4 DAMPER MINIMUM POSITION” and “OA
DAMPER MAXIMUM POSITION ”mustbe set through
the SETPOINTS key VENTILATION subsection of the
User Interface.

On units configured as “TEK AIR FULL IAQ” the
“OUTSIDE AIR MINIMUM FLOW” and “OUTSIDE
AIR MAXIMUM FLOW’ must be set through the
SETPOINTS key VENTILATION subsection of the
User Interface.

Sequence Of Operation

The position of the outdoor air damper is determined
by the difference of the CO2 level in the return air ver-
sus the CO2 level of the outdoor air. When the indoor
CO2 level becomes > = to the outdoor CO2 level plus
the “CO2 OFFSET SETPOINT” the Unit Controller
will use a PI algorithm to open the outside air damper
from the “O4 DAMPER MINIMUM POSITION” or
“OUTSIDE AIR MINIMUM FLOW towards the “OA4
DAMPERMAXIMUM POSITION ”or “OUTSIDE AIR
MAXIMUM FLOW” setting. The Unit Controller will
then modulate the damper to lower the indoor CO2 level
between the minimum and maximum settings.

The indoor C0? level can be either hard wired or com-
municated. In order to communicate the indoor C0? level
“C02 LVL INSIDE BAS” must be changed from USER
DISABLED to USER ENABLE. “C02 LVL INSIDE
BAS” can be found under the SERVICE key.

Fixed Minimum

Required Program Values

“VENTILATION CONTROL  mustbe setto “FIXED
MINIMUM”. This is set through the OPTIONS key
VENTILATION subsection of the User Interface.

“DAMPER HARDWARE ™ must be set to “STAN-
DARD”, or “TEK AIR FULLIAQ". This is set through
the OPTIONS key VENTILATION subsection of the
User Interface.

“VENTILATION SYSTEM” must be set to USER-

ENABLED. This is set through the PROGRAM key
VENTILATION subsection of the User Interface.
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On units configured as “TEK AIR FULL IAQ” the
“OUTSIDE AIR MINIMUM FLOW” must be set
through the SETPOINTS key VENTILATION subsec-
tion of the User Interface.

On units configured as “STANDARD DAMPERS”
the “OA DAMPER MINIMUM POSITION” and “OA
DAMPER MAXIMUM POSITION ”mustbe set through
the SETPOINTS key VENTILATION subsection of the
User Interface.

Sequence Of Operation

On unit with air measuring stations, configured for
“TEK AIR FULL IAQ” the damper minimum posi-
tion is the programmed “OUTSIDE AIR MINIMUM
FLOW”.

On units configured for “STANDARD DAMPERS”
and the Unit Type is set to CONSTANT VOLUME the
damper minimum position is the programmed “OA
DAMPER MINIMUM POSITION”.

On units configured for “STANDARD DAMPERS” and
the Unit Type is set to VARIABLE AIR VOLUME or
FLEXSYS the minimum position will vary between the
“OA DAMPER MININIMUM POSITION” and “"“0OA
DAMPER MAXIMUM POSITION " based on the speed
of the VFD Supply Fan. As the fan speed decreases,
the damper position will increase.

The following formula is used to calculate the damper
position:

MP, - MP,
MP=§———— | VFD+2 (MP,- MP ) = MP,

Where:
e MP = Active Minimum Air Flow
o MP, = “OA DAMPER MININIMUM POSITION™”
e MP,= “0O4 DAMPER MAXIMUM POSITION”
e VFD = Output to supply Fan VFD
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Air Measuring Station
General

The unit uses two probe assemblies located between the
outdoor air intake and the outdoor air damper. There
are two on the control box side. Air moving through
the intake impacts the face of the probe and must then
flow around it. A high pressure region is created on the
forward surface of the probe. As the air flows around it,
a low pressure area is created in the wake of the probe.
The difference between these two pressures can be
related by calculation to the volume of ventilation air
being drawn in. The system consists of four probes, a
transducer, and a monitor.

Required Program Values

“DAMPER HARDWARE ™ must be set to “TEKAIR
FULL IAQ”. This is set through the OPTIONS key
VENTILATION subsection of the User Interface.

“VENTILATION SYSTEM” must be set to “USER
ENABLE”. This is set through the PROGRAM key
VENTILATION subsection of the User Interface.

“UNIT INSTALLED ALTITUDE” is set using the
SETPOINT key VENTILATION subsection of the
User Interface.

Factory Set Up

The air measuring station should be set up from the fac-
tory. These values can be found under the “CUSTOM
SET-UP” menu of the TEK Air monitor. In order to view
this section you will be required to enter password 1234.
The following items and their factory set up values are
contained under this menu.

e “AREA OF FLOW DEVICE” — This is the area of
flow in square feet. The parameter should be 46.8
ft2.

e “SENSOR FLOW COEFF” — This is the Sensor
Flow Coefficient for the type of differential pressure
generating device being used. We use an [AQ-TEK
probe, which uses a value of 0.762.

e “ALTITUDE” — This is the altitude in feet above
or below sea level for the location of the probe.
The Unit Controller makes an altitude correction
calculation; therefore, this parameter should always
be set to 0 feet.

e “LOW FLOW ALARM STPT” - This is the low
flow alarm set point in CFM. This parameter should
be set to 0 CFM.

JOHNSON CONTROLS

FORM 100.50-NOM3 (109)

“ANALOG OUT FLOW STPT — This is the full-
scale range in CFM for the analog output scaling.
This parameter should be set to 46,000 CFM.

“ALARM DELAY PERIOD” — Several of the [AQ-
TEK alarm conditions have their initiation inhibited
for a delay period. This period is utilized to create
a delay between the actual occurrence of the alarm
and the reporting of the alarm at the display. This
parameter should be set to 20 seconds.

“PRESS. AVERAGE INT” — This is the averag-
ing time for the average pressure calculation. The
parameter should be set to 10 seconds.

“USE FAN INTERLOCK” — The fan interlock is
used to interlock the action of the monitor to the
running of the fan. When this function is turned
ON, the low CFM airflow alarm is deactivated any
time the digital input function reports that the fan
is off. This parameter should be set to ON.

“BALANCERS ADJ FACT” — This feature allows
the application of an airflow correction factory
based on a difference between the calculated airflow
and the air balancers report. We make provisions
for applying a correction factor using the User
Interface and the Unit Controller so this parameter
should always be set to 100%.

“PASSWORD CHANGE” — This allows the pass-
word to be changed. The password is set to 1234.

“AUTO-ZERO INTERVAL” — This parameter
should be set to 30 minutes.

“ENCL TEMP SET PT” — The transducer has an
internal heater to maintain a constant temperature
in the transducer enclosure. This value is used in

the operation of the heater. The parameter should
be set to 125° F.

“OUTSIDE AIR TEMP SENSOR BIAS” — Allows
the air balancer to adjust the monitor outside air
temperature readings to those observed by the air
balancer. The Unit Controller uses the outside air
input from the outdoor air sensor. This parameter
should always be set to 0.

“TRANSDUCER ZERO” — This sets the monitor
zero range in “wc corresponding to the transducer
4mA output. This parameter should be set to 0.00"
wc.

“TRANSDUCER FS” - This sets the monitor full
scale range in “wc corresponding to the transducer
20mA output. This parameter should be set to 0.25”
wCe.
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Sequence of Operation

Diagnostic Alarms

The Diagnostic Alarms are used to provide diagnostic
information on the performance of the product, and to
alert the user to possible malfunction. Following is a
description of the Diagnostic Alarms that are available
at the ITAQ-TEK monitor.

e Low Flow Alarm — The Low Flow Alarm is used to
alert the building operators that the intake volume
has fallen below the minimum acceptable level.
The control compares the derived CFM value to
the programmed “LOW FLOW ALARM?” set point.
The unit is shipped from the factory with a “LOW
FLOW ALARM?” set point of 0 CFM. Should the
airflow remain below this value for longer than the
programmed “ALARM DELAY PERIOD, 20 sec-
onds, the ITAQ-TEK monitor will show a Low Flow
Alarm. To reset to normal the air volume must rise
to a value that is 10% high then the “LOW FLOW
ALARM?” set point. Once this threshold has been
crossed, the alarm is reset automatically.

e Reverse Flow Alarm — This is used to identify that
the airflow is blowing out of the intake of the out-
door air. Should the airflow remain reversed for
longer than the programmed “ALARM DELAY
PERIOD, 20 seconds, the IAQ-TEK monitor will
show a Reverse Flow Alarm. In order reset, the
pressure input from the probe to the transducer must
increase to zero or have a sign change to positive.
Once the value has changed, the alarm is reset au-
tomatically.

e Pressure Loss Alarm - The signal from the pres-
sure transducer to the monitor indicates a negative
pressure. The alarm will be initiated immediately
without a delay period.
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Outdoor Air Temperature Sensor Loss Alarm — Indi-
cates the OUTSIDE AIR TEMP Input to the monitor
went either high (input short) or low (input open).
The alarm will be initiated immediately without a
delay period.

Enclosure Temperature Loss — Indicates the en-
closure temperature input to the monitor from the
transducer went high (input short) or low (input
open). The alarm will be initiated immediately
without a delay period.

Loss of Enclosure Heater — Indicates the enclosure
temperature fell 11° F below the “ENCL TEMP
SET PT”. Should this remain low for longer than
the programmed “ALARM DELAY PERIOD, 20
seconds, the [AQ-TEK monitor will show a Loss
of Enclosure Heater Alarm. If the temperature re-
mains below for 1 hour, a heater malfunction will
be initiated.

Auto-Zero Valve Malfunction — Indicates the pres-
sure transducer’s auto-zero valve malfunction. The
alarm will be initiated immediately without a delay
period.

Memory Loss Alarm — Indicates there has been a
loss of nonvolatile memory parameters. The alarm
will be initiated immediately without a delay pe-
riod.

Checksum Error Alarm — Indicates there is a
memory checksum error. The alarm will be initiated
immediately without a delay period.
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TEK Air Full TAQ

Sequence Of Operation

When Ventilation Status is ACTIVE, damper out-
put #1 shall be controlled per the Flow Control PI
Output. Figure 5-10 details the relationship of the
Damper Output voltage vs. the Flow Control PI
Output.

10 Volts H
Damper
Output #1
0 Volts
0% 100%
Flow Control Pl Output LD010161
FIG. 5-10 - TEK AIR FULL IAQ FLOW CONTROL
CONTROL

When OA conditions are suitable for economizing
Damper Output #1 shall be controlled per the Flow
Control PI Output. Figure 5-11 details the relation-
ship of the OA Damper voltage vs. the Economizer
PI Output.

10 Volts -

Damper
Output #1

0 Volts

0% 100%
Economizer Pl Output LD010162

FIG. 511 - TEK AIR FULL IAQ ECONOMIZER
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Air Measurement Station Auto Zero

The Unit Control will conduct a Auto Zero process
every 10 hours provided the following criteria has
been met:

e The unit has a TEK Air Full IAQ station installed.

e The BI output to the Supply Fan is off for 10 min-
utes.

e 10 hours have elapsed since the last auto-zero at-
tempt.

or

e Unit operating state is STOP format for at least 10
minutes.

Air Measurement Station Field Adjustment

Because the Unit Controller takes into account elevation
and temperature in making the airflow calculation the
calculated airflow value is very accurate; however, in
some instances, the value measured by the air balancer
may not match the value shown in the User Interface.
The correction factor can be programmed into the Unit
Controller through the SETPOINTS key VENTILA-
TION subsection “AMS FACTOR 1. Divide the airflow
value measured by the air balancer by the airflow value
shown in the User Interface. Enter this value as “AMS
FACTOR 1.
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Sequence of Operation

Air Measurement Station Sensor Faults

TEK Air Full IAQ Air Measurement Station

A “WRN - OA FLOW PRS 1" will be displayed in the
HISTORY buffer and a “SENSOR/MSC WARNING”
will be posted under the STATUS key of the Unit Con-
troller if the “OA FLOW PRESSURE 1" is less than
700 counts.

SMOKE PURGE

The following parameters must be programmed into
the Unit Controller:

e “SMOKEPURGESEQ 1" canbesetto “PURGE”,
“PRESSURIZATION”, or “EVACUATION”
through the OPTIONS key UNIT DATA subsection
of the User Interface.

e “SMOKEPURGESEQ?2”canbesetto “PURGE”,
“PRESSURIZATION”, or “EVACUATION”
through the OPTIONS key UNIT DATA subsection
of the User Interface.

e “SMOKEPURGESEQ3”canbesetto “PURGE”,
“PRESSURIZATION”, or “EVACUATION”
through the OPTIONS key UNIT DATA subsection
of the User Interface.

Whenever a Smoke Purge sequence is started, all normal
heating and cooling functions are stopped, regardless of
control inputs. This will occur within 2 seconds after
the Smoke Purge signal is received.

On VAV units duct static pressure control is maintained
during smoke purge operation.

“SMOKE PURGE SEQ 17, “SMOKE PURGE SEQ
2”7, and “SMOKE PURGE SEQ 3 are initiated through
a digital input to the Unit Controller. The input for
“SMOKE PURGE SEQ 17 is at Terminal Block TB8
—Terminal 4. The input for “SMOKE PURGE SEQ 2”
is at Terminal Block TB8 — Terminal 5. The input for
“SMOKE PURGE SEQ 37 is at Terminal Block TB8
— Terminal 7.
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“SMOKE PURGE SEQ I ”will have the highest priority,
“SMOKE PURGE SEQ 2 will have medium priority,
and “SMOKE PURGE SEQ 3" will have the lowest
priority.

“PURGE” —purge shall be used to displace the air in-
side the space with fresh outside air. When this sequence
is started the following will occur:

e Start the Supply Fan, if not already ON

e Start the Return Fan, if not already ON

e Start the Exhaust Fan, if not already ON

e Set all Outside Air Damper Output(s) to 100%
e Set the Return Air Damper to 0%

e Set the Exhaust Damper Output to 100%

“PRESSURIZATION” —purge shall be used to pressur-

ize the building or space in order to force the air inside
the space through the walls to adjacent spaces or outside
the building envelope. When this sequence is started
the following will occur:

e Start the Supply Fan, if not already ON

e Start the Return Fan, if not already ON

e Stop the Exhaust Fan if ON

e Set all Outside Air Damper Output(s) to 100%
e Set the Return Air Damper to 0%

“EVACUATION” — purge shall be used to evacuate
(negatively pressurize) the building or space in order
to draw air through the walls from adjacent spaces or
outside the building envelope. When this sequence is
started the following will occur:

e Stop the Supply Fan if ON

e Start the Return Fan, if not already ON

e Start the Exhaust Fan, if not already ON

e Set all Outside Air Damper Output(s) to 0%
e Set all Return Air Dampers to100%

e Set the Exhaust Damper Output to 100%

JOHNSON CONTROLS



FORM 100.50-NOM3 (109)

SECTION 6 — USER INTERFACE CONTROL CENTER

USER INTERFACE CONTROL CENTER

The User Interface is used to commission, monitor,
and troubleshoot the rooftop unit. It provides access to
operational data, parameter programming, and access
to past “history” information that was recorded at the
time of a unit or system fault.

The User Interface is installed in the low voltage control
compartment of the rooftop unit.

The User Interface uses a flexible membrane style
keypad and has an 80 character (2 lines of 40 charac-
ters) liquid crystal display. The display has a lighted
background for night viewing and can be viewed in
direct sunlight. The backlighting will energize when
any button is pressed.

The keypad allows complete control of the system from
a central location. The keypad offers a multitude of

commands available to access displays, program pa-
rameters, and initiate system commands. The keypad
consists of thirty-six keys, that are divided into three
categories, Data Entry, Navigation, and Menu Selection
keys. A description of each of the keys is contained
below.

Data Entry Keys

The Data Entry Keys provide a means to enter values for
items that support edits. The keys available to support
numeric input are the 0 through 9 keys, the decimal key,
the +/- key, the X key and the v" key. The keys available
to support choice input are the <« key, the P key, the X
key, and the v" key. Editing is started by pressing the
v key. Once editing has started, the user must press
either the v’ key or the X key. Any other key press will
result in the “Press v or X to Exit” message displayed
for two seconds. Ifyou try to edit an item that is view
only it will be ignored by the menu system.
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— 1
=[] [DE@E)] e
wion [ ) |[4)(B)[8])] [ ) oo
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FIG. 6-1 — USER INTERFACE CONTROL PANEL
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User Interface Control Center

When a numeric value that can be modified is displayed,
the Default, High, and Low prompt will be shown in
the upper right portion of the display. The cursor will
be shown at the digit to be changed. The cursor will be
shown after editing has started. After the desired nu-
meric value has been entered, press the v' key to save the
new value and exit the edit mode. Pressing the « key
will fill in the default value. Edits will only be accepted
when followed by pressing the v" key. Pressing the X
key while in the edit mode will cancel the edit mode and
leave the value unchanged. If an out of range value is
entered, the Default, High and Low prompt is replaced
by the “Out of Range” message for two seconds.

When a choice value that can be modified is displayed,
the <€ » prompt will be shown in the upper right portion
of the display. The cursor will be shown after editing
has been started. The <« key or the P key will allow
the different choices to be viewed. When the desired
choice is displayed, press the v key to save the new
value and exit the edit mode. Pressing the X key while
in the edit mode will cancel the edit mode and leave the
value unchanged.

Navigation Keys

The Navigation Keys provide a means to browse items
within a menu. The keys currently available to support
navigation are the Menu Select keys, the A key, the ¥
key, the « key, and the P key.

Pressing a Menu Select key brings the user to the first
screen under that menu. The screens within each menu
are arranged in a circular list. The user may browse
through the screens using the A key and the V¥ key.
Pressing the ¥ key will advance through the screens
in order from top to bottom until the bottom screen has
been reached. When the bottom screen is displayed,
pressing the V¥ key will wrap the display to the top
screen of the menu. Pressing the A key will move
through the screens in order from bottom to top until
the top screen has been reached. When top screen is
displayed, pressing the A key will wrap the display to
the bottom screen of the menu. Once either the A key
or the key V is pressed, pressing any Menu Select key
will bring the user to the first screen under that menu
(even if it is the same menu being viewed).
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Navigation through the circular list of items can also be
achieved by repeated presses of the same Menu Select
key, as long as no other keys are pressed. For example,
pressing the UNIT DATA key three times will bring the
user to the third screen of the UNIT DATA menu; press-
ing the UNIT DATA key once, then pressing the ¥ key,
then pressing the Unit Data key again will bring the user
to the first screen of the UNIT DATA menu.

The <« key and the » key are used to scroll “side-
ways” between the same displays for each system. For
example, when viewing the Sys 1 Pressures under the
COMPRESSOR SYSTEMS key, pressing the » key
will scroll “sideways” to the Sys 2 Pressures display and
pressing the < key will scroll “sideways” to the Sys
Pressures display for the last system on the unit.

When programming numeric or non-numeric values,
the ¥ key and the A key are used to scroll forward
(down) and backward (up) through the items to be
programmed or set.

Menu Select Keys

The following menu keys are available on the User
Interface; Status, Unit Data, Cooling, Compressor
Systems, Supply System, Heating, Economizer, Ventila-
tion, Exhaust, Setpoints, Program, Options, Date/Time,
Schedule, Operating Hours / Start Counter, Print, Ser-
vice, and History.

Each of the above menu keys gives access to a list of
specific items contained in that menu. To minimize
clutter, only the items applicable to the current unit con-
figuration will be displayed. Pressing any of the menu
select keys at any time will send the user to the first item
of the associated menu, provided the user is not editing
an item in the current menu key item or the menu key is
being used to navigate through a list of items.

Tables 6-1 through 6-9 list the information that is con-
tained under the Status, Unit Data, Cooling, Compres-
sor Systems, Supply System, Heating, Economizer,
Ventilation, and Exhaust menu selection keys of the
User Interface. The tables contain the Displayed Text,
Pass Word Level (if applicable), Range of Values (if
applicable), Default Value (if applicable), what key
(Setpoints, Program, Options) to use to change the value
(if applicable), and under what circumstances the item
is displayed.
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TABLE 6-1 - STATUS

FORM 100.50-NOM3 (109)

SETTING
DISPLAY TEXT RANGE DEFAULT SHOWN WHEN
LOCATION
LOCAL STOP/RUN /UNIT TRIP / UNIT FAULT / UNIT
UNIT - OVERALL
STATUS LOCKOUT / SMK PURGE #-PRESS / SMK PURGE #- DERIVED ALWAYS
PURGE / SMK PURGE #-EVAC / UNSTABLE SYSTEM
OCC STANDBY /OCC COOLING LOW/OCC COOLING
HIGH / OCC HEATING LOW / OCC HEATING HIGH /
CURRENT OPER UNOCC STANDBY / UNOCC COOLING LOW /UNOCC
DERIVED UNIT TYPE EQUALS CV
MODE COOLING HIGH / UNOCC HEATING LOW /UNOCC
HEATING HIGH / MORNING WARM-UP / COMFORT
VENT COOLING / COMFORT VENT HEATING
OCCUPIED STANDBY / OCCUPIED HEATING /
CURRENT OPER OCCUPIED COOLING /UNOCCUPIED STANDBY /
DERIVED UNIT TYPE EQUALS VAV
MODE UNOCCUPIED HEATING / UNOCCUPIED COOLING /
MORNING WARM-UP
OCCUPIED STANDBY / OCCUPIED HEATING /
CURRENT OPER OCC COOLING W/O BYP/ OCC COOLING W/ BYP DERIVED UNIT TYPE EQUALS
MODE / UNOCCUPIED STANDBY / UNDER FLOOR TEMP FLEXSYS
OVERRIDE
SUPPLY SYS NORMAL-ACTIVE/NORMAL INACTIVE/SAFETY TRIP
DERIVED ALWAYS
STATUS / SAFETY FAULT / SAFETY LOCKOUT
NORMAL - COMP A ON/NORMAL - COMP B ON/
COMP SYS 1 NORMAL - BOTH ON/NORMAL - BOTH OFF / SAFETY
STATUS TRIP/SAFETY FAULT/SAFETY LOCKOUT /LOW AMB | DERIVED ALWAYS
INHIBIT / LOW SUCT TEMP UNL/ HIGH DP UNLOAD /
USER DISABLED
NORMAL - COMP A ON/NORMAL - COMP B ON/
COMP SYS 2 NORMAL - BOTH ON/NORMAL - BOTH OFF / SAFETY
STATUS TRIP/SAFETY FAULT/SAFETY LOCKOUT/LOW AMB | DERIVED ALWAYS
INHIBIT / LOW SUCT TEMP UNL/HIGH DP UNLOAD /
USER DISABLED
NORMAL - COMP A ON/NORMAL - COMP B ON/ UNIT SIZE EQUALS 70 TON,
COMP SYS 3 NORMAL - BOTH ON/NORMAL - BOTH OFF / SAFETY 75TON, 80 TON, 85 TON, 90
STATUS TRIP/SAFETY FAULT/SAFETY LOCKOUT/LOW AMB | DERIVED TON, 95 TON, 105 TON, 106
INHIBIT /LOW SUCT TEMP UNL / HIGH DP UNLOAD / TON, 110 TON, 115 TON,
USER DISABLED 130 TON, OR 150 TON
NORMAL - ACTIVE / NORMAL - INACTIVE / SAFETY
HEATING SYS
STATUS TRIP / SAFETY FAULT / SAFETY LOCKOUT / USER DERIVED ALWAYS
DISABLED / NONE
NORMAL - ACTIVE / NORMAL - INACTIVE / SAFETY
ECONO SYS
STATUS TRIP / SAFETY FAULT / SAFETY LOCKOUT / USER DERIVED ALWAYS
DISABLED / NONE
NORMAL - ACTIVE / NORMAL - INACTIVE / SAFETY
VENT SYS STATUS | TRIP/SAFETY FAULT / SAFETY LOCKOUT / USER DERIVED ALWAYS
DISABLED / NONE
NORMAL - ACTIVE / NORMAL - INACTIVE / SAFETY
EXHAUST SYS
STATUS TRIP / SAFETY FAULT / SAFETY LOCKOUT / USER DERIVED ALWAYS
DISABLED / NONE
SENSOR/MISC NORMAL/WARNING/SAFETY TRIP/SAFETY FAULT/
DERIVED ALWAYS
STATUS SAFETY LOCKOUT
FILTER STATUS OKAY / CHANGE DERIVED ALWAYS
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TABLE 6-2 — UNIT DATA

FORM 100.50-NOM3 (109)

DISPLAY TEXT PASS RANGE DEFAULT SETTING | SHOWWHEN UNITTYPEIS:
WORD LOCATION
LEVEL
CONSTANT VOLUME /
CONSTANT OPTIONS /
UNIT TYPE 2 VARIABLE AIR VOLUM / ALWAYS
VOLUME UNIT DATA
FLEXSYS
50 TON, 55 TON, 60 TON,
65 TON, 70 TON, 75 TON,
80 TON, 85 TON, 90 TON, OPTIONS /
UNIT SIZE 2 50 TON ALWAYS
95 TON, 105 TON, 106 TON, UNIT DATA
110 TON, 115 TON, 130
TON, 150 TON
OPTIONS /
REFRIGERANT TYPE 2 R22 / R407C / R410A R-22 ALWAYS
UNIT DATA
STAGED / WIRED ZONE OPTIONS / | UNIT TYPE EQUALS
CONTROL METHOD 1 STAGED
TEMP/COMM ZONE TEMP UNIT DATA | CONSTANT VOLUME
HARDWIRED, OUTSIDE
HARDWIRED OPTIONS/ | UNIT TYPE EQUALS
SAT RESET METHOD 1 AIR, RETURNAIR, SUPPLY
INPUT UNIT DATA | VARIABLE AIR VOLUM
FAN SPEED
SUPPLY AIR TEMP
CURRENT -20.0° F TO 180.0° F LOOK UP TABLE UNIT TYPE E EQUALS
CONSTANT VOLUME OR
ACTIVE SP 50°F TO 150° F DERIVED
VARIABLE AIR VOLUM
MX SUPPLY AIR TEMP
CURRENT -20.0° F TO 180.0° F LOOK UP TABLE
UNIT TYPE E EQUALS
SETOINTS/
SETPOINT 1 50°F TO65° F 65°F FLEXSYS
UNIT DATA
ZONE TEMP*
CURRENT -20.0°F TO 180.0° F LOOK UP TABLE UNIT TYPE EQUALS
OCC ZONE COOLING 1 OCC ZONE HEATING 72,09 F SETOINTS/ | CONSTANT VOLUME OR
SET POINT SETPOINT +2.0°F ' UNIT DATA | VARIABLE AIR VOLUM
ZONE TEMP*
CURRENT -20.0°F TO 180.0°F LOOK UP TABLE UNIT TYPE EQUALS
UNOCC ZONE COOLING 1 UNOCC ZONE HEATING 85.0° F SETOINTS/ | CONSTANT VOLUME OR
SET POINT SETPOINT +2.0°F TO95°F ' UNIT DATA | VARIABLE AIR VOLUM
ZONE TEMP*
CURRENT -20.0°F TO 180.0°F LOOK UP TABLE UNIT TYPE EQUALS
OCC ZONE HEATING 1 60°F TO OCC ZONE 68.0° F SETOINTS/ | CONSTANT VOLUME OR
SET POINT COOLING SETPOINT-2.0°F ' UNIT DATA | VARIABLE AIR VOLUM
ZONE TEMP*
CURRENT -20.0°F TO 180.0°F LOOK UP TABLE UNIT TYPE EQUALS
UNOCC ZONE HEATING 1 50° F TO UNOCC ZONE 60.0° F SETOINTS/ | CONSTANT VOLUME OR
SET POINT COOLING SETPOINT-2.0°F ' UNIT DATA | VARIABLE AIR VOLUM

* ONLY THE ZONE TEMP SCREEN FOR THE CURRENT ACTIVE MODE WILL BE SHOWN.
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TABLE 6-2 — UNIT DATA (CONTINUED)

FORM 100.50-NOM3 (109)

DISPLAY TEXT PASS RANGE DEFAULT SETTING | SHOWWHEN UNITTYPEIS:
WORD LOCATION
LEVEL
SMOKE PURGE PURGE/PRESSURIZATION OPTIONS /
1 PURGE ALWAYS
SEQ 1 / EVACUATION UNIT DATA
SMOKE PURGE PURGE/PRESSURIZATION OPTIONS /
1 PRESSURIZATION ALWAYS
SEQ 2 / EVACUATION UNIT DATA
SMOKE PURGE PURGE/PRESSURIZATION OPTIONS /
1 EVACUATION ALWAYS
SEQ3 / EVACUATION UNIT DATA
OPTIONS /
DISPLAY LANGUAGE 1 ENGLISH / SPANISH ENGLISH ALWAYS
UNIT DATA
DISPLAY UNITS 1 IMPERIAL / METRIC IMPERIAL ALWAYS
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TABLE 6-3 - COOLING

FORM 100.50-NOM3 (109)

PASS
SETTING
DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS
LOCATION
LEVEL
SUPPLY AIR TEMP
CURRENT -20.0°F TO 180.0°F | LOOKUP TABLE UNIT TYPE EQUALS CONSTANT
VOLUME OR VARIABLE AIR
ACTIVE SP 50.0° F TO 150.0° F DERIVED
VOLUM
FLEX EVAP TEMP
CURRENT -20.0°F TO 180.0°F | LOOK UP TABLE UNITTYPE EQUALS FLEXSYSAND
CURRENT OPER MODE IS OCC
ACTIVE SP 50.0°F TO 60.0° F DERIVED
COOLING W/ BYP
MX SUPPLY AIR TEMP
CURRENT -20.0°F TO 180.0°F | LOOKUP TABLE
SETPOINTS/ | UNIT TYPE EQUALS FLEXSYS
SETPOINT 1 50.0°F TO 75.0°F 65.0°F
COOLING
COOLING CONTROL
1.0°F TO 100.0° F DERIVED
OFFSET
SETPOINTS/
RETURN AIR DIFF SP 2 2.0°FTO 10.0°F 6.0°F UNIT TYPE EQUALS FLEXSYS
COOLING
ZONE TEMP*
CURRENT -20.0°F TO 180.0°F | LOOK UP TABLE UNIT TYPE EQUALS CONSTANT
OCC ZONE COOLING 1 OCC ZONE HEATING 72,09 F SETPOINTS/ | VOLUME OR VARIABLE AIR
SETPOINT +20°FTOB85.0°F ’ COOLING VOLUM
ZONE TEMP*
CURRENT -20.0°F TO 180.0°F | LOOK UP TABLE
UNIT TYPE EQUALS CONSTANT
UNOCC ZONE
UNOCC ZONE COOLING SETPOINTS/ | VOLUME OR VARIABLE AIR
1 HEATING + 2.0°F TO 85.0° F
SETPOINT COOLING VOLUM
95.0°F
RETURN AIR TEMP
CURRENT -20.0°F TO 180.0°F | LOOKUP TABLE
RAT HEATING SETP SETPOINTS/ UNIT TYPE EQUALS VARIABLEAIR
RAT COOLING SETPOINT 1 +2°F TO RAT FOR 70.0°F VOLUM OR FLEXSYS
COOLING
HIGH SAT
RETURN AIR BYPASS
CURRENT 0 TO 100% DERIVED
UNIT TYPE EQUALS FLEXSYS
ACTIVE SP 0 TO 100% DERIVED
BYPASS DAMPER POSITION 0 TO 100% DERIVED UNIT TYPE EQUALS FLEXSYS
UNDERFLOOR AIR
TEMP -20.0°F TO 180.0°F | LOOKUP TABLE UNIT TYPE EQUALS FLEXSYS
AND DEWPOINT RESET EQUALS
HUMIDITY 0 TO 100% DERIVED
ENABLED
UNDERFLOOR SLAB
TEMP -20.0°F TO 180.0°F | LOOKUP TABLE UNIT TYPE EQUALS FLEXSYS
AND DEWPOINT RESET EQUALS
DEW POINT 30.0°F TO 100.0° F DERIVED
ENABLED
SETPOINTS/
MAXIMUM BYPASS 1 20.0 TO 40.0% 40% UNIT TYPE EQUALS FLEXSYS
COOLING
USER ENABLED USER PROGRAM/
DEW POINT RESET 1 UNIT TYPE EQUALS FLEXSYS
USER DISABLED DISABLED COOLING

* ONLY THE ZONE TEMP SCREEN FOR THE CURRENT ACTIVE MODE WILL BE SHOWN.
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TABLE 6-3 - COOLING (CONTINUED)

FORM 100.50-NOM3 (109)

PASS
SETTING
DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS
LOCATION
LEVEL
UNDER FLR TEMP OVRD 1 ACTIVE - INACTIVE DERIVED UNIT TYPE EQUALS FLEXSYS
USER ENABLED USER PROGRAM/
ACTIVE SLAB CONTROL 1 UNIT TYPE EQUALS FLEXSYS
USER DISABLED DISABLED COOLING
1ST STAGE COOLING SETPOINTS/ | UNIT TYPE EQUALS CONSTANT
1 55.0°F TO 60.0° F 60.0°F
SETPOINT COOLING | VOLUME
2ND STAGE COOLING SETPOINTS/ | UNIT TYPE EQUALS CONSTANT
1 50.0°F TO 60.0°F 55.0°F
SETPOINT COOLING | VOLUME
SETPOINTS/ | UNIT TYPE EQUALS VARIABLEAIR
SAT LOW SETPOINT 1 50.0°F -60.0°F 55.0°F
COOLING | VOLUM
SETPOINTS/ | UNIT TYPE EQUALS VARIABLEAIR
SAT HIGH SETPOINT 1 55.0°F - 65.0°F 65.0° F
COOLING [ VOLUM
OAT SETPOINT FOR
UNITTYPE EQUALS VARIABLE AIR
OAT SETPOINT FOR SETPOINTS/
LOW SAT 1 80.0°F VOLUMAND SAT RESET METHOD
HIGH SAT TO 90° F COOLING
EQUALS OUTSIDE TEMP
60.0° F TO OAT UNITTYPE EQUALS VARIABLE AIR
SETPOINTS/
HIGH SAT 1 SETPOINT FORLOW 70.0°F COOLING VOLUMAND SAT RESET METHOD
SAT EQUALS OUTSIDE TEMP
RAT SETPOINT FOR
RAT SETPOINT FOR SETPOINTS/ UNIT TYPE EQUALS VARIABLEAIR
LOW SAT 1 HIGH RAT +5.0° F 90.0° F COOLING VOLUMAND SAT RESET METHOD
TO90.0°F EQUALS RETURN TEMP
RAT COOLING
UNIT TYPE EQUALS VARIABLEAIR
SETPOINT TO RAT SETPOINTS/
HIGH SAT 1 80.0° F VOLUMAND SAT RESET METHOD
SETPOINT FORLOW COOLING
EQUALS RETURN TEMP
SAT -5°F
FAN SPEED SETP FOR
FAN SPEED SETP UNITTYPE EQUALS VARIABLE AIR
SETPOINTS/
LOW SAT 1 FOR HIGH SAT TO 90% COOLING VOLUMAND SAT RESET METHOD
100% EQUALS SUPPLY FAN SPEED
UNITTYPE EQUALS VARIABLE AIR
50% TO FAN SPEED SETPOINTS/
HIGH SAT 1 70% VOLUMAND SAT RESET METHOD
SETP FOR LOW SAT COOLING
EQUALS SUPPLY FAN SPEED
EVAP LEAVING AIR TEMP SETPOINTS/
1 50.0°F -60.0° F 60.0°F UNIT TYPE EQUALS FLEXSYS
HIGH COOLING
EVAP LEAVING AIR TEMP SETPOINTS/
1 50.0°F -60.0° F 50.0°F UNIT TYPE EQUALS FLEXSYS
LOW COOLING
SETPOINTS/
RESET ENTHALPY SP 2 25TO35BTU 30 BTU/M# UNIT TYPE EQUALS FLEXSYS
COOLING
USER ENABLED PROGRAM/ | UNITTYPE EQUALS VARIABLE AIR
SUP AIR TEMPERING 2 USER DISABLE
USER DISABLED COOLING | VOLUM OR FLEXSYS
PRESS TRANS PKG AND LOW
SETPOINTS/
MECH CLG LOCKOUT TEMP 1 0.0°F -65.0°F 50.0°F AMBIENT PKG OTHER THAN
COOLING
NONE
PRESS TRANS PKG AND LOW
MECH CLG LOCKOUT TMP SETPOINTS/
2 -10.0°F -0.0°F 0.0°F AMBIENT PKG OTHER THAN
MINIMUM COOLING

NONE
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FORM 100.50-NOM3 (109)

TABLE 6-4 - COMPRESSOR SYSTEMS (1, 2, OR 3)

PASS
SETTING
DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS
LOCATION
LEVEL
NORMAL - COMP AON/
NORMAL - COMP B ON
/ NORMAL - BOTH ON/
NORMAL - BOTH OFF /
COMP SYS* STATUS SAFETY TRIP / SAFETY DERIVED ALWAYS
FAULT/SAFETY LOCKOUT
/ LOW AMB INHIBIT / LOW
SUCT TEMP UNL/HIGH DP
UNLOAD/USERDISABLED
STOP/RUN/LOCKOUT/ OPTIONS /
COMP SYS* STATE 1 DERIVED ALWAYS
AUTO RESET COMP SYS
CONDENSERFAN1A/1 OFF / ON DERIVED
CONDENSERFAN1B/2 OFF / ON DERIVED
CONDENSERFAN2A/3 OFF / ON DERIVED
CONDENSERFAN2B/4 OFF / ON DERIVED
UNIT SIZE EQUALS 70 TON, 75 TON,
80 TO, 85 TON, 90 TON, 95 TON, 105
CONDENSERFAN3A/5 OFF / ON DERIVED
TON, 110 TON, 115 TON 130 TON, OR
150 TON
UNIT SIZE EQUALS 70 TON, 75 TON,
80 TO, 85 TON, 90 TON, 95 TON, 105
CONDENSERFAN3B/6 OFF / ON DERIVED
TON, 110 TON, 115 TON 130 TON, OR
150 TON
SAFETY INPUT
LPCO OKAY - FAULTED DERIVED
ALWAYS
CHAIN OKAY - FAULTED DERIVED
LOOK UP PRESS TRANS PKG INDICATES THAT
SUCTION TEMP -20.0°F TO 180.0° F TABLE TRANSDUCERS ARE NOT INSTALLED
FOR THE APPLICABLE SYSTEM
PRESSURE
0TO 200 PSIG (R22/R407C) | LOOK UP
DISCHARGE * PRESS TRANS PKG INDICATES THAT
-0 TO 320 PSIG (R410A) TABLE
TRANSDUCERSARE INSTALLED FOR
0 TO 500 PSIG (R22/ LOOK UP
SUCTION * THE APPLICABLE SYSTEM
R407C)- 0 TO 800 (R410A) TABLE
TEMPERATURE
LOOK UP PRESS TRANS PKG INDICATES THAT
SUCTION 1 -20.0°F TO 180.0° F
TABLE TRANSDUCERSARE INSTALLED FOR
SUPERHEAT 0.0°F TO 50.0° F DERIVED THE APPLICABLE SYSTEM
CURRENT RUN TIME
COMP A HH:MM:SS DERIVED
ALWAYS
COMP B HH:MM:SS DERIVED
USER ENABLED PROGRAM/
PUMPDOWN 2 DISABLED ALWAYS
USER DISABLED COMP SYS.
*MAYBE1,2,0R3 Continued on next page
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TABLE 6-4 - COMPRESSOR SYSTEMS (CONTINUED)

FORM 100.50-NOM3 (109)

PASS
SETTING
DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS
LOCATION
LEVEL
READY TO RUN
COMP A YES - NO DERIVED
ALWAYS
COMP B YES - NO DERIVED
READY TO STOP
COMP A YES - NO DERIVED
ALWAYS
COMP B YES - NO DERIVED
SYSTEM UNLOADING SETPOINTS/ | PRESS TRANS PKG DOES NOT
2 250 - 450 PSIG 400 PSIG
PRESSURE COMP SYS | EQUAL NONE
NONE/SYS 1/8SYS 1,2/ OPTIONAL/
PRESS TRANS PKG 2 NONE ALWAYS
SYS1,2,3 COMP SYS
NONE/SYS 1/SYS 1,2/ OPTIONAL/
LOW AMBIENT PKG 2 NONE ALWAYS
SYS1,2,3 COMP SYS
TABLE 6-5 - SUPPLY SYSTEM
PASS
SETTING
DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS
LOCATION
LEVEL
NORMAL - ACTIVE
NORMAL-INACTIVE
SUPPLY SYS STATUS SAFETY TRIP ALWAYS
SAFETY FAULT
SAFETY LOCKOUT
SUPPLY FAN
OUTPUT ON - OFF DERIVED
ALWAYS
STATUS RUNNING STOPPED | DERIVED
UNIT TYPE EQUALS VARIABLE AIR
SUPPLY FAN VFD SPEED 0.0 TO 100% DERIVED
VOLUM OR FLEXSYS
DUCT STATIC PRESS
LOOK UP
CURRENT 0.00 TO 5.00 INWC TABLE UNIT TYPE EQUALS VARIABLE AIR
VOLUM OR FLEXSYS
ACTIVE SP 0.00 TO 5.00 INWC DERIVED
RETURN FAN
OUTPUT ON - OFF DERIVED POWER EXHAUST TYPE EQUALS
RETURN W/EXHAUST + RETURN
STATUS RUNNING STOPPED | DERIVED
W/O EXHAUST FANS
POWER EXHAUST TYPE EQUALS
EXHAUST / RETURN FAN
VED 0.0 TO 100% DERIVED RETURN W/EXHAUST + RETURN
W/O EXHAUST FANS
RETURN FAN PRESS
LOOK UP POWER EXHAUST TYPE EQUALS
CURRENT -1.00 TO +1.00 INWC
TABLE RETURN W/EXHAUST + RETURN
ACTIVE SP 0.00 TO +1.00 INWC | DERIVED W/O EXHAUST FANS
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TABLE 6-5 - SUPPLY SYSTEM (CONTINUED)

FORM 100.50-NOM3 (109)

PASS
SETTING
DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS
LOCATION
LEVEL
DUCT PRESS 2 195 25 5.0 50 SETPOINTS/ UNIT TYPE EQUALS VARIABLE AIR
TRANSDUCER SPAN T ’ SUPPLY SYSTEM | VOLUM OR FLEXSYS
0-1IN-WG - SPAN
DUCT STATIC RESET SETPOINTS / UNIT TYPE EQUALS VARIABLE AIR
1 0 IN-WG TO DUCT 1.5IN-WG
LOW SETP SUPPLY SYSTEM | VOLUM OR FLEXSYS
STATIC RESETHIGH
DUCT STATIC
DUCT STATIC RESET SETPOINTS / UNIT TYPE EQUALS VARIABLE AIR
1 RESET LOW LIMIT 2.5IN-WG
HIGH SETP SUPPLY SYSTEM | VOLUM OR FLEXSYS
TO SPAN
DUCT STATIC OVER SETPOINTS / UNIT TYPE EQUALS VARIABLE AIR
2 0-1IN-WG-5IN-WG | 3.0 IN-WG
PRESSURE SUPPLY SYSTEM | VOLUM OR FLEXSYS
FAN SPEED INSTABILITY SETPOINTS / UNIT TYPE EQUALS VARIABLE AIR
2 15-300 SEC 120 SEC
TIME SUPPLY SYSTEM | VOLUM OR FLEXSYS
FAN SPEED INSTABILITY 9 10 - 50% 25% SETPOINTS/ UNIT TYPE EQUALS VARIABLE AIR
LIMIT ° ° SUPPLY SYSTEM | VOLUM OR FLEXSYS
USER ENABLED USER PROGRAM/ UNIT TYPE EQUALS VARIABLE AIR
INSTABILITY MONITOR 2
USER DISABLED DISABLED | SUPPLY SYSTEM | VOLUM OR FLEXSYS
RETURN PRESSURE SETPOINTS / POWER EXHAUST EQUALS
2 0.15TO 0.45 0.15
HIGH SETP SUPPLY SYSTEM | RETURN W/EXHAUST
TABLE 6-6 — HEATING
PASS
DISPLAY TEXT WORD RANGE DEFAULT SETTING LOCATION | SHOW WHEN UNITTYPE IS
LEVEL
NORMAL - ACTIVE /
NORMAL - INACTIVE
/ FAULTED / USER
HEATING SYS STATUS DERIVED ALWAYS
DISABLED / UNDER
FLOOR CONTROL/
NONE
NONE / ELECTRIC/
STAGED GAS/
HEATING SYSTEM TYPE 2 NONE OPTIONS / HEATING | ALWAYS
MODULATING GAS/
HOT WATER/ STEAM
HEAT TYPE EQUALS
375 MBH / 750 MBH /
GAS HEAT CAPACITY 2 1125 MBH 375 MBH OPTIONS / HEATING | STAGED GAS OR
MODULATING GAS
40 KW - 200V
40 KW /80 KW /
80 KW - 200V/
HEAT TYPE EQUALS
ELEC HEAT CAPACITY 2 100 KW - 200V/ 40 KW OPTIONS / HEATING
ELECTRIC
100 KW / 120 KW/
160 KW /200 KW /
240 KW
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TABLE 6-6 - HEATING (CONTINUED)

FORM 100.50-NOM3 (109)

TRIP/SAFETY FAULT
/ SAFETY LOCKOUT/
FAULT - L/O

PASS
DISPLAY TEXT WORD RANGE DEFAULT | SETTING LOCATION | SHOWWHEN UNITTYPE IS
LEVEL
SUPPLY AIR TEMP
LOOK UP
CURRENT -20.0°F TO 180.0° F TABLE HEAT TYPE DOES NOT
EQUAL NONE
ACTIVE SP 50.0°F TO 120.0° F DERIVED
ZONE TEMP*
LOOK UP
CURRENT -20.0°F TO 180.0° F
TABLE
60°F TO OCC ZONE ALWAYS
OCC ZONE HEATING
1 COOLING SETPOINT 68° F SETPOINTS/HEATING
SETPOINT
-20°F
ZONE TEMP*
LOOK UP
CURRENT -20.0°F TO 180.0° F
TABLE
50° F TO UNOCC ALWAYS
UNOCC ZONE HEATING
1 ZONE COOLING 60 F SETPOINTS/HEATING
SETPOINT
SETPOINT-2.0°F
RETURN AIR TEMP
LOOK UP
CURRENT -20.0°F TO 180.0° F TABLE HEAT TYPE DOES NOT
EQUAL NONE AND UNIT
55.0°F - RAT
EQUALS VARIABLE AIR
RAT HEATING SETPOINT 1 COOLING SETPOINT 68.0° F SETPOINTS/HEATING
VOLUM OR FLEXSYS
-2.0°F
LOOK UP HEAT TYPE EQUALS
HEAT ENTERING TEMP -20.0°F TO 180.0° F
TABLE STAGED GAS
STAGED HEAT STATUS
STGS ON 0TO®6 DERIVED HEAT TYPE EQUALS
STGS AVAL 2706 DERIVED ELECTRIC OR STAGED GAS
HW / STEAM
VALVE POS 0.0 TO 100% DERIVED HEAT TYPE EQUALS HOT
FRZ STAT OK TRIPPED DERIVED WATER HEAT STEAM
HEATING CONTROL
1°F TO 100.0° F DERIVED
OFFSET
MOD FURNACE OUTPUT
RELATIVE 0.0 TO 100% DERIVED HEAT TYPE EQUALS
APRX RATE 37.5TO 900.0 MBH DERIVED MODULATING GAS
OFF / PURGE /
IGNITION/ON-LOW/
ON - HIGH / SAFETY HEATING TYPE EQUALS
FURNACE 1A MODE DERIVED

MODULATING GAS

* ONLY THE ZONE TEMP SCREEN FOR THE CURRENT ACTIVE MODE WILL BE SHOWN.
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TABLE 6-6 - HEATING (CONTINUED)

FORM 100.50-NOM3 (109)

PASS
DISPLAY TEXT WORD RANGE DEFAULT | SETTING LOCATION | SHOWWHEN UNITTYPE IS
LEVEL
FURNACE 1A MODE
RELATIVE 0TO 100% DERIVED HEAT TYPE EQUALS
APRX RATE 37.5TO 150.0 MBH DERIVED MODULATING GAS
OFF / PURGE /
IGNITION /ON/
SAFETY TRIP/ HEAT TYPE EQUALS
FURNACE 1B MODE DERIVED
SAFETY FAULT/ MODULATING GAS
SAFETY LOCKOUT/
FAULT -L/O
OFF / PURGE/
IGNITION / ON-LOW /
ON - HIGH / SAFETY HEAT TYPE EQUALS
FURNACE 1 MODE DERIVED
TRIP/SAFETY FAULT STAGED GAS
/ SAFETY LOCKOUT/
FAULT -L/O
OFF / PURGE /
IGNITION/ON-LOW/
ON - HIGH / SAFETY GAS HEAT SIZE EQUALS 750
FURNACE 2 MODE DERIVED
TRIP/SAFETY FAULT MBH OR 1125 MBH
/ SAFETY LOCKOUT/
FAULT -L/O
OFF / PURGE/
IGNITION/ON-LOW/
ON -HIGH / SAFETY GAS HEAT SIZE EQUALS
FURNACE 3 MODE DERIVED
TRIP/SAFETY FAULT 1125 MBH
/ SAFETY LOCKOUT/
FAULT -L/O
USER ENABLED USER HEAT TYPE DOES NOT
HEATING SYSTEM 1 PROGRAM / HEATING
USER DISABLED ENABLED EQUAL NONE
HEAT TYPE DOES NOT
EQUAL NONE AND
USER ENABLED USER
MORNING WARM UP 1 PROGRAM / HEATING | CONSTANT VOLUME
USER DISABLED DISABLED
CONTROL METHOD DOES
NOT EQUAL STAGED
HEAT TYPE DOES NOT
EQUAL NONE AND
USER ENABLED USER
ADAPT MORN WARM UP 1 PROGRAM / HEATING | CONSTANT VOLUME
USER DISABLED DISABLED
CONTROL METHOD DOES
NOT EQUAL STAGED
USER ENABLED USER HEAT TYPE DOES NOT
NIGHT SET BACK 1 PROGRAM / HEATING
USER DISABLED DISABLED EQUAL NONE
HEAT LIMIT HEAT TYPE DOES NOT
2 100.0° F - 150.0° F 130.0°F | SETPOINTS/HEATING
TEMPERATURE EQUAL NONE
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TABLE 6-6 - HEATING (CONTINUED)

FORM 100.50-NOM3 (109)

DISPLAY TEXT

PASS
WORD
LEVEL

RANGE

DEFAULT

SETTING LOCATION

SHOW WHEN UNITTYPEIS

HEATING SAT

80.0°F - 115.0°F

100.0° F

SETPOINTS/HEATING

HEAT TYPE DOES NOT
EQUAL NONE, UNIT TYPE
EQUALS VARIABLE AIR
VOLUM, FLEXSYS

HW VALVE ACTION

DIRECT - REVERSE

DIRECT

PROGRAM / HEATING

HEATING TYPE EQUALS
HOT WATER STEAM

IST STAGE HEATING
SETPOINT

80.0°F-95.0°F

85.0°F

SETPOINTS/HEATING

HEAT TYPE DOES NOT
EQUAL NONE AND UNIT
TYPE EQUALS CONSTANT
VOLUME

2ND STAGE HEATING
SETPOINT

95.0°F -115.0°F

100.0° F

SETPOINTS/HEATING

HEAT TYPE DOES NOT
EQUAL NONE AND UNIT
TYPE EQUALS CONSTANT
VOLUME

DAILY WARM UP TIME
DAY 1

0 MIN. TO MORNING
WARM UP MAX TIME

DERIVED

HEAT TYPE DOES NOT
EQUAL NONE AND MORN
WARM UP EQUALS
ENABLED

DAILY WARM UP TIME
DAY 2

0 MIN. TO MORNING
WARM UP MAX TIME

DERIVED

HEAT TYPE DOES NOT
EQUAL NONE AND MORN
WARM UP EQUALS
ENABLED

DAILY WARM UP TIME
DAY 3

0 MIN. TO MORNING
WARM UP MAX TIME

DERIVED

HEAT TYPE DOES NOT
EQUAL NONE AND MORN
WARM UP EQUALS
ENABLED

DAILY WARM UP TIMER

0 MIN. TO MORNING
WARM UP MAX TIME

DERIVED

HEAT TYPE DOES NOT
EQUAL NONE AND MORN
WARM UP EQUALS
ENABLED

MORNING WARM UP OPT
TIME

0 MIN. TO MORNING
WARM UP MAX TIME

DERIVED

HEAT TYPE DOES NOT
EQUAL NONE AND MORN
WARM UP EQUALS
ENABLED

MORNING WARM UP MAX
TIME

15 - 240 MIN.

120 MIN.

SETPOINTS/HEATING

HEAT TYPE DOES NOT
EQUAL NONE AND MORN
WARM UP EQUALS
ENABLED
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TABLE 6-7 - ECONOMIZER

FORM 100.50-NOM3 (109)

PASS
DISPLAY TEXT | WORD RANGE DEFAULT SETTING LOCATION SHOW WHEN UNIT TYPE IS
LEVEL
NORMAL - ACTIVE /
ECONO SYS NORMAL - INACTIVE
DERIVED ALWAYS
STATUS / FAULTED / USER
DISABLED / NONE
NONE /DRYBULB /
ECONO
2 SINGLE ENTHALPY / NONE OPTIONS / ECONOMIZER | ALWAYS
INSTALLED
DUAL ENTHALPY
DRY BULB / SINGLE
ECONO METHOD ENTHALPY / DUAL BEST ECONOMIZER INSTALLED
1 OPTIONS / ECONOMIZER
TO USE ENTHALPY / BEST AVAILABLE DOES NOT EQUAL NONE
AVAILABLE
DRY BULB / SINGLE
ECONO METHOD ECONOMIZER INSTALLED
ENTHALPY / DUAL DERIVED
ACTIVE DOES NOT EQUAL NONE
ENTHALPY
ECONOMIZER
ECONOMIZER INSTALLED
CONTROL 0 TO 100% DERIVED
DOES NOT EQUAL NONE
OUTPUT
OUTSIDE AIR ECONOMIZER INSTALLED
-20.0° F TO 180.0° F LOOKUPTABLE
TEMP DOES NOT EQUAL NONE
OUTSIDE AIR
ECONOMIZER INSTALLED
HUMIDITY 0 TO 100% LOOKUPTABLE EQUALS SINGLE ENTHALPY
OR DUAL ENTHALPY
ECONOMIZER INSTALLED
ENTHALPY 7.2TO 204.9BTU/LB | LOOKUPTABLE EQUALS SINGLE ENTHALPY
OR DUAL ENTHALPY
RETURN AIR ECONOMIZER INSTALLED
-20.0°F TO 180.0° F LOOKUP TABLE
TEMP EQUALS DUAL ENTHALPY
RETURN AIR
ECONOMIZER INSTALLED
HUMIDITY 0TO 100% LOOKUPTABLE
EQUALS DUAL ENTHALPY
ECONOMIZER INSTALLED
ENTHALPHY 7.2TO 2049 BTU/LB | LOOKUPTABLE
EQUALS DUAL ENTHALPY
OUTSIDE AIR
SETPOINTS/ ECONOMIZER INSTALLED
ENTHALPY 1 22.0 TO 40.0 BTU/LB 28.0 BTU/LB
ECONOMIZER DOES NOT EQUAL NONE
SETPOINT
ECONOMIZER USER ENABLED ECONOMIZER INSTALLED
1 DISABLED PROGRAM/ECONOMIZER
SYSTEM USER DISABLED DOES NOT EQUAL NONE
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TABLE 6-8 — VENTILATION

FORM 100.50-NOM3 (109)

PASS
SETTING
DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS
LOCATION
LEVEL
NORMAL - ACTIVE/
NORMAL - INACTIVE
VENT SYS STATUS DERIVED ALWAYS
/ FAULTED / USER
DISABLED / NONE
NONE /2 POSITION/
STANDARD/MINIMUM
DAMPER STANDARD | OPTIONS/
IAQ / FULL IAQ/ ALWAYS
HARDWARE DAMPERS | VENTILATION
1/3 - 2/3 IAQ/ TEK AIR
FULL IAQ
VENTILATION FIXED MINIMUM / FIXED OPTIONS/ | DAMPER HARDWARE DOES NOT EQUAL
CONTROL DEMAND MINIMUM | VENTILATION | NONE OR 2 POSITION
OA DAMPER POSITION
CURRENT 0.0 TO 100% DERIVED DAMPER HARDWARE DOES NOT EQUAL
ACTIVE SP 0.0 TO 100% DERIVED NONE
IAQ DMPR AIR FLOWS
OAFLOW 1 0 TO DERIVED SPAN | DERIVED DAMPER HARDWARE MIN. IAQ/FULL IAQ/
OA FLOW 2 0 TO DERIVED SPAN | DERIVED 1/3 - 2/3 1AQ
OUTSIDE AIR FLOW
TOTAL 0 TO DERIVED SPAN | DERIVED DAMPER HARDWARE MIN. IAQ/ FULL IAQ/
ACTIVE SP 0 TO DERIVED SPAN | DERIVED 1/3 - 213 1AQ
VENTILATION
0-100% DERIVED VENTILATION CONTROL EQUALS DEMAND
DEMAND
CO2 LEVEL
LOOK UP
OUTSIDE 0 TO 2000 PPM
TABLE
VENTILATION CONTROL EQUALS DEMAND
LOOK UP
INSIDE 0 TO 2000 PPM
TABLE
CO2 OFFSET
CURRENT +0TO 2000 PPM DERIVED
SETPOINTS/ | VENTILATION CONTROL EQUALS DEMAND
SETPOINT 100-1000 PPM 500 PPM
VENTILATION
OA DAMPER
MINIMUM 0 - OADAMPER 15% SETPOINTS/ | DAMPER HARDWARE DOES NOT EQUAL
MAXIMUM POSITION ° VENTILATION | NONE OR 2 POSITION DAMPER
POSITION
OA DAMPER OA DAMPER
SETPOINTS/ | DAMPER HARDWARE DOES NOT EQUAL
MAXIMUM MINIMUM POSITION 30%
VENTILATION | NONE OR 2 POSITION DAMPER
POSITION TO 100%
CONTINUOUS USER ENABLED USER PROGRAM/
UNIT TYPE EQUALS CONSTANT VOLUME
VENT USER DISABLED ENABLED | VENTILATION
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TABLE 6-8 — VENTILATION (CONTINUED)

FORM 100.50-NOM3 (109)

PASS
SETTING
DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS
LOCATION
LEVEL
COMFORT USER ENABLED USER PROGRAM/
1 UNIT TYPE EQUALS CONSTANT VOLUME
VENTILATION USER DISABLED DISABLED | VENTILATION
MINIMUM - DERIVED
SPAN X 5% MAXIMUM
DERIVED DAMPER HARDWARE MINIMUM IAQ /
OUTSIDE AIR - THE LOWER OF SETPOINTS/
1 SPAN X FULL IAQ/1/3 - 2/3 IAQ AND VENTILATION
MINIMUM FLOW DERIVED SPAN X VENTILATION
15% CONTROL SET TO DEMAND
50% AND OUTSIDE
AIR MAXIMUM FLOW
MINIMUM - OUTSIDE
DERIVED DAMPER HARDWARE MINIMUM IAQ /
OUTSIDE AIR AIR MINIMUM FLOW SETPOINTS/
1 SPAN X FULL IAQ/1/3 - 2/3 1AQ AND VENTILATION
MAXIMUM FLOW MAXIMUM - DERIVED VENTILATION
30% CONTROL SET TO DEMAND
FLOW
DERIVED DAMPER HARDWARE MINIMUM IAQ /
MINIMUM OA FLOW SETPOINTS/
1 0-100% SPAN X FULL IAQ/1/3 - 2/3 1AQ AND VENTILATION
SETPOINT VENTILATION
15% CONTROL SET TO FIXED MINIMUM
UNIT INSTALLED SETPOINTS/ | DAMPER HARDWARE MINIMUM IAQ / FULL
1 0-99999 FT. OFT.
ALTITUDE VENTILATION | IAQ/1/3 - 2/3 IAQ
VENTILATION 1 USER ENABLED USER PROGRAM/ | DAMPER HARDWARE DOES NOT EQUAL
SYSTEM USER DISABLED ENABLED | VENTILATION | NONE
SETPOINTS/ | DAMPER HARDWARE MINIMUM IAQ / FULL
AMS FACTOR 1 1 05-15 1.0
VENTILATION | IAQ/1/3 - 213 IAQ
SETPOINTS/
AMS FACTOR 2 1 05-15 1.0 DAMPER HARDWARE 1/3 - 2/3 I1AQ
VENTILATION
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TABLE 6-9 - EXHAUST

FORM 100.50-NOM3 (109)

PASS
SETTING
DISPLAY TEXT WORD RANGE DEFAULT SHOW WHEN UNIT TYPE IS
LOCATION
LEVEL
NORMAL - ACTIVE /
NORMAL - INACTIVE
EXHAUST SYS STATUS DERIVED ALWAYS
/ FAULTED / USER
DISABLED / NONE
NONE / ON-OFF DAMPER
CTRL / ON-OFF PRESS
CNTRL / MODULATE OPTIONS /
POWER EXHAUST TYPE 2 SETTING ALWAYS
DAMPER - VFD /RETURN EXHAUST
FAN W/ EXH/RETURN FAN
W/O EXH
BUILDING PRESSURE
LOOK UP
CURRENT -0.50 TO 0.50 INWC ABLE POWER EXHAUST DOES NOT
EQUAL NONE OR ON-OFF
SETPOINTS
ACTIVE SETPOINT 1 |-0.15-+0.15 INWC 0.00 IWC DAMPER CTRL
/ EXHAUST
EXHAUST FAN
POWER EXHAUST EQUALS ON
OUTPUT ON - OFF DERIVED OFF DAMPERS CTRL, ON-OFF
PRESS CNTRL, MODULATE
DAMPER - VFD FAN
STATUS STOPPED / RUNNING DERIVED
POWER EXHAUST EQUALS
EXHAUST DAMPER
0.0 TO 100% DERIVED MODULATE DAMPER - VFD, OR
POSITION
RETURN FAN W/ EXH
EXHAUST / RETURN FAN POWER EXHAUST EQUALS
0.0 TO 100% DERIVED
VFD MODULATE DAMPER - VFD
BLDG PRESSURE CNTRL SETPOINTS | POWER EXHAUST EQUALS ON
1 |-015wcTO+0.15 0.00 IWC
OFFSET / EXHAUST | - OFF PRESS CTRL
ECONO OUTPUT FOR FAN . |EconoouTPUTFORFAN| ' T'SETPOINTS | POWER EXHAUST EQUALS ON
START STOP TO 100% ° | JEXHAUST |- OFF DMPR CTRL
ECONO OUTPUT FOR FAN . |oToECcONOOUTPUTFOR| | 'SETPOINTS | POWER EXHAUST EQUALS ON
STOP FAN START °® | /ExHAUST |- OFF DMPR CTRL
EXHAUSTOUTPUTFORFAN | | EXHAUST OUTPUT FOR ‘s | SETPOINTS | POWER EXHAUST EQUALS
START FAN STOP TO 100% ® | /JEXHAUST | MODULATE DAMPER - VFD
EXHAUST OUTPUTFORFAN | | 0-TO EXHAUST OUTPUT s, | SETPOINTS | POWER EXHAUST EQUALS
sTOP FOR FAN START ® | JEXHAUST | MODULATE DAMPER - VFD
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SETPOINTS

All “Setpoints” values are numeric. Setpoints pa-
rameters can be viewed under their respective menu
key on the left side of the keypad; however, they
can only be changed under the Setpoints key using
the following procedure. Press the “Setpoints” key
to enter the “Setpoints” menu. The Enter Password
screen will appear. All Setpoints parameters require
the use of a password before they can be changed.
See “Password” in Section 6 for information on
how to enter a Password into the User Interface. 1f
aLevel 1 password is entered, only Level 1 setpoints
will be available for change. Entering a Level 2
password will make all setpoints available. After
the password has been accepted, use the « key
or the » key to select the menu subsection: Unit,
Cooling, Compressor Systems, Supply System,
Heating, Economizer, Ventilation, or Exhaust, that
contains the parameter you would like to change.
The Setpoints contained under each of these menu
subsections and their password level is contained
in the tables 6-1 thru 6-9. Then use the ¥ key and
the A key to navigate to the parameter you want to
change. Follow the instructions given in the Data
Entry Keys section to change the value.

PROGRAM

All “Program” information is USER ENABLED/
USER DISABLED values. Program parameters can
be viewed under their respective menu key on the
left side of the keypad; however, they can only be
changed under the Program key using the follow-
ing procedure. Press the “Program” key to enter
the “Program” menu. The Enter Password screen
will appear. All Program parameters require the
use of a password before they can be changed. See
“Password” in Section 6 for information on how to
enter a Password into the User Interface. 1f a Level
1 password is, entered only Level 1 “program”
information will be available for change. Enter-
ing a Level 2 password will make all “program”
information available. After the password has been
accepted, use the « key or the P key to select the
menu subsection: Unit, Cooling, Compressor Sys-
tems, Supply System, Heating, Economizer, Ven-
tilation, Exhaust, that contains the parameter you
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would like to change. The parameters contained
under each of these menu subsections and their
password level are contained in Tables 6-1 thru 6-
9. Then use the ¥ key and the A key to navigate
to the parameter you want to change. Follow the
instructions given in the Data Entry Keys section
to change the parameter to the desired value.

OPTIONS

All “Options” information is selected from the
listed parameter data. Options parameters can be
viewed under there respective menu key on the
left side of the keypad; however, they can only be
changed under the Options key using the follow-
ing procedure. Press the “Options” key to enter
the “Options” menu. The Enter Password screen
will appear. All Option parameters require the use
of a password before they can be changed. See
“Password” in Section 6 for information on how
to enter a Password into the User Interface. If a
Level 1 password is entered, only Level 1 “options”
information will be available for change. Enter-
ing a Level 2 password will make all “options”
information available. After the password has been
accepted, use the « key or the P key to select the
menu subsection: Unit, Cooling, Compressor Sys-
tems, Supply System, Heating, Economizer, Venti-
lation, or Exhaust that contains the parameter you
would like to change. The parameters contained
under each of these menu subsections and their
password level are contained in tables 6-1 thru 6-
9. Then use the ¥ key and the A key to navigate
to the parameter you want to change. Follow the
instructions given in the Data Entry Keys section
to change the parameter to the desired value.

DATE / TIME

To change the day, time, and date press the DATE/TIME
key. The V¥ key is used to scroll to the next item to be
programmed and the A key scrolls to the previous
item. The following messages will be displayed. The
first line will be an active display and the second line
will be the entry line.

CLOCK FRI 18 JUN 2004 10:15:33 AM
DAY OF MONTH =XX
CLOCK FRI 18 JUN 2004 10:15:33 AM
MONTH =XX
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CLOCK FRI 18 JUN 2004 10:15:33 AM
YEAR =XXXX
CLOCK FRI 18 JUN 2004 10:15:33 AM
HOUR =XX

CLOCK FRI 18 JUN 2004 10:15:33 AM
MINUTE =XX

CLOCK FRI 18 JUN 2004 10:15:33 AM
DAY OF WEEK =XXX

CLOCK FRI 18 JUN 2004 10:15:33 AM
12 HOUR PERIOD =XX

CLOCK FRI 18 JUN 2004 10:15:33 AM
TIME FORMAT =XXXXXXX

CLOCK FRI 18 JUN 2001 10:15:33 AM
POWER OFF TIME =XXXXX

Follow the instructions given in the Data Entry Keys
section to change the above values.

SCHEDULE
The “clock schedule” function can be USER EN-

ABLED / USER DISABLED by using the schedule
screen below.

To set the schedule, press the SCHEDULE key. The
display will show the following message:

SCHEDULE v TOEDIT
OCCUPANCY SCHEDULE USERENABLED

SCHEDULE MON v TOEDIT
+START =06:00AM STOP =10:00 PM

SCHEDULE TUE v TOEDIT
START =06:00AM STOP =10:00 PM

SCHEDULE WED v TOEDIT
START =06:00AM STOP =10:00 PM

SCHEDULE THU Y TOEDIT
START =06:00AM STOP =10:00 PM
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SCHEDULE FRI v TOEDIT
START =06:00AM STOP =10:00 PM

SCHEDULE SAT v TOEDIT
START =06:00AM STOP =10:00 PM

SCHEDULE SUN v TOEDIT
START =06:00AM STOP =10:00 PM

To change the start or stop time, press the v key. The
line under the 0 is the cursor. If the start time is wrong,
it may be changed from the numeric keypad. Once the
correct value (hour and minute) is entered, press the v/
key. The cursor will then move to the AM/PM selection.
This value may be chosen by the +/- key and entered by
pressing the v* key. This process may be followed until
the hour, minutes, and meridian of both the START and
STOP points are set. Press the ¥ key to get the schedule
for the next day to appear. The start and stop time of each
day may be programmed differently. If you want to view
the schedule without making a change, simply press the
V key until the day you wish to view appears. The A
key will scroll backwards to the previous screen.

After the SUN (Sunday) schedule appears on the display
asubsequent press of the ¥ key will display the Holiday
schedule. This is a two-part display. The first reads:

SCHEDULE HOL
START =06:00AM STOP =10:00 PM

The times may be set using the same procedure as de-
scribed above for the days of the week.

Continue pressing the V¥ key to set the 15 holiday dates. n

SCHEDULE MMDD
HOLIDAY 01 = 1225
The display will read:

The month and the day of each holiday are entered in
this format. Enter 0000 to not specify a holiday. The
MMDD is displayed when the value is being edited to
remind the operator what the format of this number is.
Eg. 1225 represents December 25.
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The line below the empty space is the cursor and will
move to the next or previous empty space when the <«
key or the P key is pressed. To set the Holiday, the
cursor is moved to the space following the day of the
week of the holiday and the +/- key is pressed. An *
will appear in the space signifying that day as a holiday.
The Holiday schedule must be programmed weekly. If
there is no holiday, the +/- key is used to delete the *.
The v key is used to accept the holiday schedule for
the next seven days.
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OPERATING HOURS / START COUNTER
Compressor Operating hours and Compressor
Starts; Supply Fan Operating hours and Supply Fan
starts; Exhaust Fan operating hours and Exhaust
Fan starts; and Return Fan operating hours and
Return Fan starts are displayed via one key press.
The maximum value for both hours and starts is
99,999, at which point they will roll over to 0.
Following are the displays.

TABLE 6-10 —- OPERATING HOURS / START COUNTER
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PASS
SETTING
DISPLAY TEXT WORD | RANGE | DEFAULT SHOW WHEN
LOCATION
LEVEL
COMPRESSOR 1A OPER HRS
1 DERIVED
COMPRESSOR 1A STARTS
COMPRESSOR 1B OPER HRS
1 DERIVED
COMPRESSOR 1B STARTS
COMPRESSOR 2A OPER HRS
1 DERIVED
COMPRESSOR 2A STARTS
COMPRESSOR 2B OPER HRS
1 DERIVED
COMPRESSOR 2B STARTS
COMPRESSOR 3A OPER HRS
1 DERIVED NUMBER OF COMPS 6. UNIT CAPACITY EQUALS 70
COMPRESSOR 3A STARTS
TON, 75 TON, 80 TON, 85 TON, 90 TON, 95 TON, 105
COMPRESSOR 3B OPER HRS
1 DERIVED TON, 106 TON, 110 TON, 115 TON, 130 TON, 150 TON.
COMPRESSOR 3B STARTS
CONDENSER FAN 1A
CONDENSER FAN 1B
CONDENSER FAN 2A
CONDENSER FAN 2B
NUMBER OF COMPS 6. UNIT CAPACITY EQUALS 70
CONDENSER FAN 3A TON, 75 TON, 80 TON, 85 TON, 90 TON, 95 TON, 105
TON, 106 TON, 110 TON, 115 TON, 130 TON, 150 TON.
CONDENSER FAN 3B
EXHAUST FAN OPER HRS 1 DERIVED POWER EXHAUST ON/OFF DMPR / ON/OFF PRESS /
EXHAUST FAN STARTS MODULATE DAMPER - VFD.
SUPPLY FAN OPER HRS
1 DERIVED
SUPPLY FAN STARTS
RETURN FAN OPER HRS 1 DERIVED SUPPLY SYSTEM TYPE EQUALS RETURN FAN W/EXH
RETURN FAN STARTS RETURN W/O EXHAUST.
Shown below is a typical screen example.
HOURS /STARTS OPERHRS. XXXXX
COMPRESSOR 1A STARTS  XXXXX
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PRINTER

The Unit Control has the capability of being connected
though the RS-232 serial port, Port 2, to a computer us-
ing Hyper Terminal. A NUL MODEM cable must be
used to connect the computer to the Unit Control.

Set Up

The computer must be connected to Port 2 of the Unit
Controller. Use the SERVICE key to verify that Port
2 is configured to “TERMINAL”.

Press the PRINT key on the key pad. Use the down
arrow key to set the following:

PRTINER BAUD RATE
PRINTER PARITY
PRINTER STOP BITS
PRINTER ROWS PER PAGE

These parameters must be set identical to the settings
in Hyper Terminal. In addition the data bits must be set
to 8 and Flow Control to None.

To use Hyper Terminal to save a report to a file:

» Select “Transfer — Transfer Text” and enter a file
name to save the report in.

* From the Unit Control panel, select the report you
want to print. See Report Section below to select
the report.

* As the report is uploading, from the Unit Control
to the PC, it is displayed in the Hyper Terminal
window.

*  When the reports finish transferring to the file, select
“Transfer — Capture Text — Stop”.

* Thefile can then be printed from an application like
Notepad or Word.

To use Hyper Terminal to print a report without saving
it to a file:

» Select “Transfer — Capture to Printer”.

* From the Unit Control panel, select the report you
want to print. See Report Section below to select
the report.

* As the report is uploading, from the Unit Control

to the PC, it is displayed in the Hyper Terminal
window.

» After the reports finish transferring to the PC, select
“Transfer — Capture to Printer” to send the last page
to the printer.

JOHNSON CONTROLS
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Report Section

Press the PRINT key and enter the password. Press the
CHECK key. Use the left or right arrow key to navigate
through the menu. The following reports are available
to be printed:

STATUS

UNIT DATA
COOLING

COMP SYSTEM
SUPPLY SYSTEM
HEATING
ECONOMIZER
VENTILATION
EXHAUST
SETPOINTS
PROGRAM
OPTIONS

DATE / TIME
SCHEDULE

HOURS / STARTS
SERVICE

HISTORY BUFFER 1
HISTORY BUFFER 2
HISTORY BUFFER 3
HISTORY BUFFER 4
HISTORY BUFFER 5
HISTORY BUFFER 6
HISTORY BUFFER 7
HISTORY BUFFER 8
HISTORY BUFFER 9
HISTORY BUFFER 10
RUN TEST

PRINT ALL REPORTS

After you have selected the report you want to print press
the check key to output the report to the computer..
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SERVICE

To enter Service Mode, press the SERVICE key.
The following message is the initial screen and is
displayed when the SERVICE key is pressed, unless
a Level 2 password is active.

SERVICE
ENTER PASSWORD

All the DIGITAL outputs (DO) except for the compres-
sors can be forced on. In order to force the outputs the
LOCAL STOP switch must be in the off position. To
force an output on use the « or » key to navigate to
the SERVICE DO section. Then use the A or V¥ key
to select the output you want to force on. Press the
v’ key and then use the » key to switch it from OFF
to ON. Press the ¥' key again to energize the output.
Repeat the above process in reverse to turn the forced
output back to OFF.

All the ANALOG outputs (AO) can be forced on. In
order to force the outputs the LOCAL STOP switch
must be in the off position. To force an output on use
the <« or P> key to navigate to the SERVICE AO sec-
tion. Then use the A or V¥ key to select the output
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you want to force on. Press the v' key and then use the
numeric key pad to enter the output value. Press the
v’ key again to energize the output. Repeat the above
process in reverse to turn the forced output back to 0.0.
Failure to do so will leave the forced output value in
place until a different value is initiated by the operation
of the unit.

The P key can be used to jump to the beginning of the
next section of displays and the < key can be used to
jump to the beginning of the previous section of dis-
plays. The sections of displays are as follows:

* Parameters

* Analog Inputs
 Digital Inputs

* Digital Outputs
* Analog Outputs

The attached SERVICE table lists the Displayed Text,

Input or Output type, Unit Control terminal location
(ID), Value Range, and when item is displayed.
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TABLE 6-11 — SERVICE
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VALUE
DISPLAY TEXT TYPE ID LOCATION DESCRIPTION
RANGE
USED TO ACTIVATE THE DATALOG
DATA LOG FORMAT OFF
FEATURE OF THE CONTROL
ERROR SEE TABLE DATA LOG ERROR DETAIL
DETAIL 8-14 (ONLY DISPLAYED WHEN ERROR IS PRESENT)
DATA LOG ERROR
ERROR SEE TABLE DATA LOG ERROR STATE
STATE 8-13 (ONLY DISPLAYED WHEN ERROR IS PRESENT)
UPDATE FLASH ON / OFF USED TO UPDATE CONTROL SOFTWARE
UPDATE FLASH DESCRIPTION OF THE ERROR
ERROR (ONLY DISPLAYED WHEN ERROR IS PRESENT)
USER
FACTORY RUN DISABLE
ONLY USED FOR FACTORY RUN TEST
TESTER / USER
ENABLE
DIGITAL STATUS OF THE DIGITAL OUTPUT TO
COMPRESSOR 1A TB4-2 ON/OFF 1/0 BOARD
OUTPUT COMPRESSOR 1A
DIGITAL STATUS OF THE DIGITAL OUTPUT TO
COMPRESSOR 1B TB4-3 ON / OFF 1/0 BOARD
OUTPUT COMPRESSOR 1B
DIGITAL STATUS OF THE DIGITAL OUTPUT TO
COMPRESSOR 2A TB4-4 ON / OFF 1/0 BOARD
OUTPUT COMPRESSOR 2A
DIGITAL STATUS OF THE DIGITAL OUTPUT TO
COMPRESSOR 2B TB4-5 ON / OFF 1/0 BOARD
OUTPUT COMPRESSOR 2B
DIGITAL STATUS OF THE DIGITAL OUTPUT TO
COMPRESSOR 3A TB4-7 ON/OFF 1/0 BOARD
OUTPUT COMPRESSOR 3A
DIGITAL STATUS OF THE DIGITAL OUTPUT TO
COMPRESSOR 3B TB4-8 ON/OFF 1/0 BOARD
OUTPUT COMPRESSOR 3B
CONDENSER FAN DIGITAL STATUS OF DIGITAL OUTPUT TO
TB4-9 ON / OFF 1/0 BOARD
1A OUTPUT CONDENSER FAN 1A
CONDENSER FAN DIGITAL STATUS OF DIGITAL OUTPUT TO
TB4-10 ON / OFF 1/0 BOARD
1B/2 OUTPUT CONDENSER FAN 1B
CONDENSER FAN DIGITAL STATUS OF DIGITAL OUTPUT TO
TB6-2 ON/OFF 1/0 BOARD
2A/3 OUTPUT CONDENSER FAN 2A
CONDENSER FAN DIGITAL STATUS OF DIGITAL OUTPUT TO
TB6-3 ON/OFF 1/0 BOARD
2B/4 OUTPUT CONDENSER FAN 2B
CONDENSER FAN DIGITAL STATUS OF DIGITAL OUTPUT TO
TB6-4 ON / OFF 1/0 BOARD
3A/5 OUTPUT CONDENSER FAN 3A
CONDENSER FAN DIGITAL STATUS OF DIGITAL OUTPUT TO
TB6-5 ON / OFF 1/0 BOARD
3B/6 OUTPUT CONDENSER FAN 3B
ELECTRIC HEAT DIGITAL STATUS OF ELECTRIC HEAT DIGITAL
TB3-2 ON / OFF 1/0 BOARD
STG 1 OUTPUT OUTPUT TO STAGE 1
ELECTRIC HEAT DIGITAL STATUS OF ELECTRIC HEAT DIGITAL
TB3-3 ON/OFF 1/0 BOARD
STG 2 OUTPUT OUTPUT TO STAGE 2
ELECTRIC HEAT DIGITAL STATUS OF ELECTRIC HEAT DIGITAL
TB3-4 ON/ OFF 1/0 BOARD
STG 3 OUTPUT OUTPUT TO STAGE 3
ELECTRIC HEAT DIGITAL STATUS OF ELECTRIC HEAT DIGITAL
TB3-5 ON / OFF 1/0 BOARD
STG 4 OUTPUT OUTPUT TO STAGE 4
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VALUE
DISPLAY TEXT TYPE ID LOCATION DESCRIPTION
RANGE
ELECTRIC HEAT DIGITAL STATUS OF ELECTRIC HEAT DIGITAL
TB3-7 ON / OFF 1/0 BOARD
STG 5 OUTPUT OUTPUT TO STAGE 5
ELECTRIC HEAT DIGITAL STATUS OF ELECTRIC HEAT DIGITAL
TB3-8 ON/OFF 1/0 BOARD
STG 6 OUTPUT OUTPUT TO STAGE 6
ELECTRIC HEAT DIGITAL STATUS OF ELECTRIC HEAT DIGITAL
TB3-9 ON / OFF 1/0 BOARD
STG7 OUTPUT OUTPUT TO STAGE 7
STG GAS DIGITAL STATUS OF STAGED GAS HEAT DIGITAL
TB3-2 ON / OFF 1/0 BOARD
FURN 1 LOW OUTPUT OUTPUT TO STAGE 1 LOW
STG GAS DIGITAL STATUS OF STAGED GAS HEAT DIGITAL
TB3-3 ON / OFF 1/0 BOARD
FURN 1 HIGH OUTPUT OUTPUT TO STAGE 1 HIGH
STG GAS DIGITAL STATUS OF STAGED GAS HEAT DIGITAL
TB3-4 ON/OFF 1/0 BOARD
FURN 2 LOW OUTPUT OUTPUT TO STAGE 2 LOW
STG GAS DIGITAL STATUS OF STAGED GAS HEAT DIGITAL
TB3-5 ON/OFF 1/0 BOARD
FURN 2 HIGH OUTPUT OUTPUT TO STAGE 2 HIGH
STG GAS DIGITAL STATUS OF STAGED GAS HEAT DIGITAL
TB3-7 ON / OFF 1/0 BOARD
FURN 3 LOW OUTPUT OUTPUT TO STAGE 3 LOW
STG GAS DIGITAL STATUS OF STAGED GAS HEAT DIGITAL
TB3-8 ON / OFF 1/0 BOARD
FURN 3 HIGH OUTPUT OUTPUT TO STAGE 3 HIGH
MOD GAS DIGITAL STATUS OF MOD GAS HEAT DIGITAL
TB3-2 ON/OFF 1/0 BOARD
FURN 1A LOW OUTPUT OUTPUT TO STAGE 1ALOW
MOD GAS DIGITAL STATUS OF MOD GAS HEAT DIGITAL
TB3-3 ON/OFF 1/0 BOARD
FURN 1A HI OUTPUT OUTPUT TO STAGE 1A HIGH
MOD GAS DIGITAL STATUS OF MOD GAS HEAT DIGITAL
TB3-4 ON / OFF 1/0 BOARD
FURN 2 LOW OUTPUT OUTPUT TO STAGE 2 LOW
MOD GAS DIGITAL STATUS OF MOD GAS HEAT DIGITAL
TB3-5 ON / OFF 1/0 BOARD
FURN 2 HIGH OUTPUT OUTPUT TO STAGE 2 HIGH
MOD GAS DIGITAL STATUS OF MOD GAS HEAT DIGITAL
TB3-7 ON/ OFF 1/0 BOARD
FURN 3 LOW OUTPUT OUTPUT TO STAGE 3 LOW
MOD GAS DIGITAL STATUS OF MOD GAS HEAT DIGITAL
TB3-8 ON/OFF 1/0 BOARD
FURN 3 HIGH OUTPUT OUTPUT TO STAGE 3 HIGH
MOD GAS DIGITAL STATUS OF MOD GAS HEAT DIGITAL
TB3-9 ON / OFF 1/0 BOARD
FURN 1B OUTPUT OUTPUT TO STAGE 1B
DIGITAL STATUS OF PUMP DOWN SOLENOID LLSV
PUMP DOWN LLSV 1 TB5-2 ON / OFF 1/0 BOARD
OUTPUT 1 DIGITAL OUTPUT
DIGITAL STATUS OF PUMP DOWN SOLENOID LLSV
PUMP DOWN LLSV 2 TB5-4 ON / OFF 1/0 BOARD
OUTPUT 2 DIGITAL OUTPUT
DIGITAL STATUS OF PUMP DOWN SOLENOID LLSV
PUMP DOWN LLSV 3 TB5-6 ON/OFF 1/0 BOARD
OUTPUT 3 DIGITAL OUTPUT
SUPPLY FAN DIGITAL
TB1-2 ON/OFF ALWAYS STATUS OF SUPPLY FAN DIGITAL OUTPUT
OUTPUT OUTPUT
RETURN FAN DIGITAL STATUS OF RETURN FAN DIGITAL
TB1-4 ON / OFF 1/0 BOARD
OUTPUT OUTPUT OUTPUT
EXHAUST FAN DIGITAL STATUS OF EXHAUST FAN OR RETURN
TB1-4 ON / OFF 1/0 BOARD
OUTPUT OUTPUT FAN DIGITAL OUTPUT
DIGITAL STATUS OF THE DIGITAL OUTPUT FOR
VAV HEAT RELAY TB1-12 ON/OFF 1/0 BOARD
OUTPUT THE VAV HEAT RELAY
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VALUE
DISPLAY TEXT TYPE ID LOCATION DESCRIPTION
RANGE
DIGITAL OKAY / DIGITAL OUTPUT THAT IS GENERATED
FAN FAULT TB1-6 1/0 BOARD
OUTPUT FAULTED WHEN THERE IS A SUPPLY FAN FAULT
DIGITAL OUTPUT THAT IS GENERATED
COOL/HEATING DIGITAL
TB1-8 ON/OFF 1/0 BOARD WHEN THERE IS A COOLING/HEATING
FAULT OUTPUT
FAULT
SENSOR/MISC DIGITAL DIGITAL OUTPUT THAT IS GENERATED
TB1-10 ON/OFF 1/0 BOARD
FAULT OUTPUT WHEN THERE IS A SENSOR/MISC FAULT
SUPPLY FAN VFD ANALOG 0-10 ANALOG OUTPUT TO THE SUPPLY FAN
TB9-1 1/0 BOARD
SPEED OUTPUT VOLT DC VFD
EXHAUST DAMPER | ANALOG 0-10 ANALOG OUTPUT TO THE EXHAUST
TB9-7 1/0 BOARD
POSITION OUTPUT VOLTS DC DAMPER
EXHAUST / ANALOG 0-10 ANALOG OUTPUT TO THE EXHAUST OR
TB9-3 1/0 BOARD
RETURN FAN VFD OUTPUT VOLTS DC RETURN FAN VFD
OA DAMPER ANALOG 0-10 ANALOG OUTPUT TO THE ECONOMIZER
TB9-5 1/0 BOARD
POSITION OUTPUT VOLTS DC DAMPERS
ANALOG 0-10
HEATING VALVE TB9-9 1/0 BOARD ANALOG OUTPUT TO THE HEATING VALVE
OUTPUT VOLTS DC
BYPASS DAMPER ANALOG 0-10 VOLTS ANALOG OUTPUT TO THE FLEXSYS
TB9-11 1/0 BOARD
POSITION OUTPUT DC BYPASS DAMPER
SUPPLY AIRTEMP | ANALOG ANALOG INPUT FROM THE SUPPLY OR
J1-1 0-5VOLTS 1/0 BOARD
CURRENT INPUT MIXED AIR SENSOR
MX SUPPLY AIR ANALOG ANALOG INPUT FROM THE SUPPLY OR
J1-1 0-5 VOLTS 1/0 BOARD
TEMP CURRENT INPUT MIXED AIR SENSOR
ANALOG INPUT FROM THE
HEAT EXCHANGER | ANALOG
J1-2 0-5VOLTS 1/0 BOARD TEMPERATURE SENSOR POSITIONED
TEMP INPUT
BEFORE THE HEAT SECTION
ANALOG INPUT FROM THE
FLEX EVAP TEMP ANALOG TEMPERATURE SENSORS POSITIONED
J1-3 0-5VOLTS 1/0 BOARD
CURRENT INPUT ON THE LEAVING SIDE OF THE
EVAPORATOR COIL
ANALOG ANALOG INPUT FROM THE OUTDOOR AIR
OUTSIDE AIR TEMP J2-1 0-5VOLTS 1/0 BOARD
INPUT TEMPERATURE SENSOR
RETURN AIR TEMP | ANALOG ANALOG INPUT FROM THE RETURN AIR
J2-2 0-5VOLTS 1/0 BOARD
CURRENT INPUT TEMPERATURE SENSOR
OUTSIDE AIR ANALOG ANALOG INPUT FROM THE OUTDOOR AIR
J2-3 0-5VOLTS 1/0 BOARD
HUMIDITY INPUT HUMIDITY SENSOR
RETURN AIR ANALOG ANALOG INPUT FROM THE RETURN AIR
J2-4 0-5 VOLTS 1/0 BOARD
HUMIDITY INPUT HUMIDITY SENSOR
TEMPERATURE ANALOG ANALOG INPUT FROM THE SYSTEM 1
J3-1 0-5VOLTS 1/0 BOARD
SUCTION 1 INPUT SUCTION LINE TEMPERATURE SENSOR
TEMPERATURE ANALOG ANALOG INPUT FROM THE SYSTEM 2
J3-2 0-5VOLTS 1/0 BOARD
SUCTION 2 INPUT SUCTION LINE TEMPERATURE SENSOR
TEMPERATURE ANALOG ANALOG INPUT FROM THE SYSTEM 3
J3-3 0-5VOLTS 1/0 BOARD
SUCTION 3 INPUT SUCTION LINE TEMPERATURE SENSOR
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VALUE
DISPLAY TEXT TYPE ID LOCATION DESCRIPTION
RANGE
PRESSURE ANALOG ANALOG INPUT FROM THE SYSTEM 1
J3-4 0-5 VOLTS /0 BOARD
SUCTION 1 INPUT SUCTION PRESSURE TRANSDUCER
PRESSURE ANALOG ANALOG INPUT FROM THE SYSTEM 2
J4-1 0-5 VOLTS /O BOARD
SUCTION 2 INPUT SUCTION PRESSURE TRANSDUCER
PRESSURE ANALOG ANALOG INPUT FROM THE SYSTEM 3
J4-2 0-5 VOLTS /0 BOARD
SUCTION 3 INPUT SUCTION PRESSURE TRANSDUCER
PRESSURE ANALOG ANALOG INPUT FROM THE SYSTEM 1
J4-3 0-5 VOLTS /0 BOARD
DISCHARGE 1 INPUT DISCHARGE PRESSURE TRANSDUCER
PRESSURE ANALOG ANALOG INPUT FROM THE SYSTEM 2
Ja-4 0-5 VOLTS /O BOARD
DISCHARGE 2 INPUT DISCHARGE PRESSURE TRANSDUCER
PRESSURE ANALOG ANALOG INPUT FROM THE SYSTEM 3
J4-5 0-5 VOLTS /O BOARD
DISCHARGE 3 INPUT DISCHARGE PRESSURE TRANSDUCER
CO2 LEVEL ANALOG ANALOG INPUT OF THE OUTDOOR CO2
J5-2 0-5 VOLTS /O BOARD
OUTSIDE INPUT SENSOR
CO2 LEVEL ANALOG ANALOG INPUT FROM THE INDOOR CO2
J5-3 0-5 VOLTS /0 BOARD
INSIDE INPUT SENSOR
RETURN FAN ANALOG ANALOG INPUT FROM THE RETURN FAN
J6-1 0-5 VOLTS /O BOARD
PRESS CURRENT INPUT PRESSURE TRANSDUCER
DUCT STATIC ANALOG ANALOG INPUT FROM THE SUPPLY AIR
J6-2 0-5 VOLTS /O BOARD
PRESS CURRENT INPUT PRESSURE TRANSDUCER
BUILDING
ANALOG ANALOG INPUT FROM THE BUILDING
PRESSURE J6-3 0-5 VOLTS /O BOARD
INPUT PRESSURE TRANSDUCER
CURRENT
0 TO 4095 A/D
ANALOG THIS IS THE AIR FLOW INPUT FROM THE
OA FLOW INPUT 1 J6-4 | COUNTS (1-5 /O BOARD
INPUT TEK AIR MEASURING STATION
VOLTS)
0 TO 4095 A/D
ANALOG THIS IS THE AIR FLOW INPUT FROM THE
OA FLOW INPUT 2 J6-5 | COUNTS (1-5 /O BOARD
INPUT TEK AIR MEASURING STATION
VOLTS)
0T00.25
OA FLOW ANALOG ANALOG INPUT FROM THE AIR MEASURING
J6-4 INWC /0 BOARD
PRESSURE 1 INPUT STATION PRESSURE TRANSDUCER
(0-5 VOLTS)
0T00.25
OA FLOW ANALOG ANALOG INPUT FROM THE AIR MEASURING
J6-5 INWC /0 BOARD
PRESSURE 2 INPUT STATION PRESSURE TRANSDUCER
(0-5 VOLTS)
0 TO 2002
OA FLOW ANALOG ANALOG INPUT FROM THE AIR MEASURING
J6-4 FPM /O BOARD
VELOCITY 1 INPUT STATION PRESSURE TRANSDUCER
(0-5 VOLTS)
0 TO 2002
OA FLOW ANALOG ANALOG INPUT FROM THE AIR MEASURING
J6-5 FPM /0 BOARD
VELOCITY 2 INPUT STATION PRESSURE TRANSDUCER
(0-5 VOLTS)
ZONE TEMP ANALOG ANALOG INPUT FROM THE ZONE
J7-1 0-5 VOLTS /O BOARD
CURRENT INPUT TEMPERATURE SENSOR
UNDERFLOOR ANALOG ANALOG INPUT FROM THE UNDER FLOOR
J7-2 0-5 VOLTS /0 BOARD
SLAB TEMP INPUT TEMPERATURE SENSOR
UNDERFLOORAIR | ANALOG ANALOG INPUT FROM THE UNDERFLOOR
J7-3 0-5 VOLTS /0 BOARD
HUMIDITY INPUT HUMIDITY SENSOR
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VALUE
DISPLAY TEXT TYPE ID LOCATION DESCRIPTION
RANGE
HARDWIRED ANALOG INPUT TO RESET
SUPPLY AIR ANALOG
J7-4 0-5 VOLTS 1/0 BOARD THE SUPPLY AIR TEMPERATURE SET
TEMP RST INPUT
POINT
DUCT STATIC ANALOG HARDWIRED ANALOG INPUT TO RESET
J7-5 0-5VOLTS 1/0 BOARD
PRES RESET INPUT THE DUCT STATIC PRESSURE SET POINT
ANALOG ANALOG INPUT OF THE FURNACE
FURNACE STATUS J5-1 0-5VOLTS 1/0 BOARD
INPUT MULTIPLEXER
FURNACE 1A DIGITAL FURNACE 1A HZ STATUS INPUT TO
TB01-3 ON / OFF FURNACE MULTIPLEXER
STAT HI INPUT FURNACE MULTIPLEXER BOARD
STATUS OF THE INPUT FROM THE
FURNACE STATUS ANALOG
J5-1 0-4095 1/0 BOARD FURNACE MULTIPLEXER BOARD IN
COUNTS INPUT
COUNT
FURNACE 1 DIGITAL FURNACE 1 STATUS INPUT TO FURNACE
TB01-2 ON / OFF FURNACE MULTIPLEXER
STATUS INPUT MULTIPLEXER BOARD
FURNACE 1A DIGITAL FURNACE 1A STATUS INPUT TO FURNACE
TB01-2 ON/OFF FURNACE MULTIPLEXER
STATUS INPUT MULTIPLEXER BOARD
FURNACE 1B DIGITAL FURNACE 1B STATUS INPUT TO FURNACE
TB01-6 ON / OFF FURNACE MULTIPLEXER
STATUS INPUT MULTIPLEXER BOARD
DIGITAL FURNACE 2 STATUS INPUT TO FURNACE
FURNACE 2 STATUS TB01-3 ON / OFF FURNACE MULTIPLEXER
INPUT MULTIPLEXER BOARD
DIGITAL FURNACE 3 STATUS INPUT TO FURNACE
FURNACE 3 STATUS TB01-4 ON / OFF FURNACE MULTIPLEXER
INPUT MULTIPLEXER BOARD
OCCUPANCY DIGITAL OCCUPIED / HARDWIRED DIGITAL INPUT TO PUT THE
TB8-2 1/0 BOARD
STATE INPUT UNOCCUPIED UNIT INTO THE OCCUPIED MODE
DIGITAL DIGITAL INPUT THAT TURNS THE UNIT ON
LOCAL STOP TB8-1 RUN / STOP 1/0 BOARD
INPUT AND OFF
DIGITAL HARDWIRED DIGITAL INPUT TO TURN THE
FAN (G) TB8-8 ON / OFF 1/0 BOARD
INPUT SUPPLY FAN ON AND OFF
DIGITAL HARDWIRED DIGITAL INPUT TO PLACE
Y1 LOW COOL INPUT TB8-10 ON / OFF 1/0 BOARD THE UNIT IN FIRST STAGE COOLING
MODE
DIGITAL HARDWIRED DIGITAL INPUT TO PLACE
Y2 HIGH COOL INPUT TB8-11 [ ON/OFF 1/0 BOARD THE UNIT IN SECOND STAGE COOLING
MODE
DIGITAL HARDWIRED DIGITAL INPUT TO PLACE
W1 LOW HEAT INPUT TB8-13 | ON/ OFF 1/0 BOARD THE UNIT IN FIRST STAGE HEATING
MODE
DIGITAL HARDWIRED DIGITAL INPUT TO PLACE
W2 HIGH HEAT INPUT TB8-14 | ON/ OFF 1/0 BOARD THE UNIT IN SECOND STAGE HEATING
MODE
SAFETY INPUT DIGITAL OKAY / DIGITAL INPUT FROM THE COMPRESSOR
TB7-1 1/0 BOARD
CHAIN 1 INPUT FAULTED SYSTEM 1 SAFETY CIRCUIT
SAFETY INPUT DIGITAL OKAY / DIGITAL INPUT FROM THE COMPRESSOR
TB7-2 1/0 BOARD
CHAIN 2 INPUT FAULTED SYSTEM 2 SAFETY CIRCUIT
SAFETY INPUT DIGITAL OKAY / DIGITAL INPUT FROM THE COMPRESSOR
TB7-4 1/0 BOARD
CHAIN 3 INPUT FAULTED SYSTEM 3 SAFETY CIRCUIT
DIGITAL INPUT FROM THE COMPRESSOR
SAFETY INPUTS DIGITAL OKAY /
TB7-5 1/0 BOARD SYSTEM 1 LOW PRESSURE SAFETY
LPCO 1 INPUT FAULTED

CIRCUIT
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RANGE
DIGITAL INPUT FROM THE COMPRESSOR
SAFETY INPUTS DIGITAL OKAY /
TB7-7 1/0 BOARD SYSTEM 2 LOW PRESSURE SAFETY
LPCO 2 INPUT FAULTED
CIRCUIT
DIGITAL INPUT FROM THE COMPRESSOR
SAFETY INPUTS DIGITAL OKAY /
TB7-8 1/0 BOARD SYSTEM 3 LOW PRESSURE SAFETY
LPCO 3 INPUT FAULTED
CIRCUIT
SUPPLY FAN DIGITAL RUNNING / DIGITAL INPUT FOR THE SUPPLY FAN RUN
TB7-10 1/0 BOARD
OUTPUT INPUT STOPPED VERIFICATION CIRCUIT
EXHAUST FAN DIGITAL RUNNING / DIGITAL INPUT FROM THE EXHAUST FAN
TB7-11 1/0 BOARD
STATUS INPUT STOPPED RUN VERIFICATION CIRCUIT
RETURN FAN DIGITAL RUNNING / DIGITAL INPUT FROM THE RETURN FAN
TB7-11 1/0 BOARD
STATUS INPUT STOPPED RUN VERIFICATION CIRCUIT
DIGITAL OKAY / DIGITAL INPUT FROM THE DIRTY FILTER
FILTER STATUS TB7-13 1/0 BOARD
INPUT CHANGE PRESSURE SWITCH
HW/STEAM DIGITAL OKAY / DIGITAL INPUT FROM THE HOT WATER
TB7-14 1/0 BOARD
FRZ STAT INPUT FAULTED FREEZESTAT
DIGITAL HARDWIRED DIGITAL INPUT TO PLACE
SMOKE PURGE 1 TB8-4 ON/OFF 1/0 BOARD
INPUT THE UNIT IS SMOKE PURGE 1 MODE
DIGITAL HARDWIRED DIGITAL INPUT TO PLACE
SMOKE PURGE 2 TB8-5 ON / OFF 1/0 BOARD
INPUT THE UNIT IS SMOKE PURGE 2 MODE
DIGITAL HARDWIRED DIGITAL INPUT TO PLACE
SMOKE PURGE 3 TB8-7 ON / OFF 1/0 BOARD
INPUT THE UNIT IS SMOKE PURGE 3 MODE
USER
THIS ITEM MUST BE ENABLED IN ORDER
CO2 LVL INSIDE PORT DISABLE
COMMUN IPU BOARD TO COMMUNICATE A CO2 VALUE TO THE
BAS P1 / USER
UNIT
ENABLE
THE INSIDE C02 VALUE BEING
CO2 LVL INSIDE PORT | 101 TO 1899
COMMUN IPU BOARD COMMUNICATED TO THE UNIT THROUGH
VALUE BAS P1 PPM
THE BAS SYSTEM
USER
THIS ITEM MUST BE ENABLED IN ORDER
DUCT PRES RESET PORT DISABLE
COMMUN IPU BOARD TO COMMUNICATE ADUCT STATIC
BAS P1 / USER
PRESSURE RESET VALUE TO THE UNIT
ENABLE
THE DUCT STATIC RESET VALUE BEING
DUCT STATIC PRES PORT
COMMUN 0 TO 100% IPU BOARD COMMUNICATED TO THE UNIT THROUGH
RESET BAS P1
THE BAS SYSTEM
PORT GIVES THE STATUS OF THE
FAN (G) BAS COMMUN ON/OFF IPU BOARD
P1 COMMUNICATED FAN G INPUT
GIVES THE STATUS OF THE
MORNING WARM PORT
COMMUN ON/OFF IPU BOARD COMMUNICATED MORNING WARM UP
UP CMD P1
COMMAND
OCCUPANCY PORT | OCCUPIED/ GIVES THE STATUS OF THE
COMMUN IPU BOARD
COMMAND P1 UNOCCUPIED COMMUNICATED OCCUPANCY COMMAND
GIVES THE STATUS OF THE
SMOKE PURGE 1 PORT
BAS COMMUN P1 ON OFF IPU BOARD COMMUNICATED SMOKE PURGE 1
COMMAND
GIVES THE STATUS OF THE
SMOKE PURGE 2 PORT
COMMUN ON OFF IPU BOARD COMMUNICATED SMOKE PURGE 2

BAS

P1

COMMAND
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DISPLAY TEXT TYPE ID VALUE RANGE LOCATION DESCRIPTION
GIVES THE STATUS OF THE
SMOKE PURGE 3 PORT
BAS COMMUN P1 ON OFF IPU BOARD | COMMUNICATED SMOKE PURGE 3
COMMAND
THIS ITEM MUST BE ENABLED IN ORDER
PORT USER DISABLE / TO COMMUNICATE A SUPPLY AIR
SAT RESET BAS COMMUN IPU BOARD
P1 USER ENABLE TEMPERATURE RESET VALUE TO THE
UNIT
THE SUPPLY AIR TEMPERATURE RESET
SUPPLY AIR TEMP PORT
COMMUN 0TO5VOLTS IPU BOARD | VALUE BEING COMMUNICATED TO THE
RESET BAS P1
UNIT THROUGH THE BAS SYSTEM
0-ALLOWS ALL
COMPRESSORS TO
OPERATE; 1 - TURNS
PORT OFF COMPRESSOR GIVES THE STATUS OF THE
SYSTEM STOP COMMUN P1 SYSTEM 1; 2 - TURNS | IPU BOARD | COMMUNICATED SYSTEM STOP
OFF COMPRESSOR COMMAND
SYSTEM 2; 3 - TURNS
OFF COMPRESSOR
SYSTEM 3
THIS ITEM MUST BE ENABLED IN ORDER
UNDER FLR HUMI PORT USER DISABLE /
COMMUN IPU BOARD | TO COMMUNICATE A UNDER FLOOR
BAS P1 USER ENABLE
HUMIDITY VALUE TO THE UNIT
UNDRFLOOR AIR PORT THE UNDER FLOOR HUMIDITY VALUE
COMMUN 0 TO 100% IPU BOARD
HUMIDITY BAS P1 BEING COMMUNICATED TO THE UNIT
THIS ITEM MUST BE ENABLED IN ORDER
UNDR FLR TEMP PORT USER DISABLE /
COMMUN IPU BOARD | TO COMMUNICATE AN UNDER FLOOR
BAS P1 USER ENABLE
TEMPERATURE VALUE TO THE UNIT
THIS IS THE ACTUAL UNDER FLOOR
UNDERFLOOR PORT
COMMUN -20FTO180 F IPU BOARD | TEMPERATURE VALUE BEING
SLAB TEMP BAS P1
COMMUNICATED BY THE BAS SYSTEM
PORT GIVES THE STATUS OF THE
UNIT STOP COMMUN ON / OFF IPU BOARD
P1 COMMUNICATED UNIT STOP COMMAND
PORT GIVES THE STATUS OF THE
W1 LOW HEAT BAS | COMMUN P1 ON / OFF IPU BOARD | COMMUNICATED W1 LOW HEAT
COMMAND
GIVES THE STATUS OF THE
W2 HIGH HEAT PORT
BAS COMMUN P1 ON / OFF IPU BOARD | COMMUNICATED W2 HIGH HEAT
COMMAND
PORT GIVES THE STATUS OF THE
Y1 LOW COOL BAS | COMMUN P1 ON / OFF IPU BOARD | COMMUNICATED Y1 LOW COOL
COMMAND
GIVES THE STATUS OF THE
Y2 HIGH COOL PORT
BAS COMMUN P1 ON/OFF IPU BOARD | COMMUNICATED Y2 HIGH COOL
COMMAND
PORT GIVES THE ACTUAL VALUE OF THE
ZONE TEMP BAS COMMUN -20FTO180F IPU BOARD
P1 COMMUNICATED ZONE TEMPERATURE
THIS IS THE SIZE OF THE CODE IN THE
FIRMWARE CRC DERIVED 0 TO 99999 ALWAYS

SOFTWARE AND IS NOT FOR FIELD USE
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DISPLAY TEXT TYPE ID VALUE RANGE LOCATION DESCRIPTION
REAL TIME Ul THE AVERAGE AND PEAK OVER THE LAST
-PEAK 5 SEC AND | DERIVED 5 SECONDS TIME USED BY THE USER
AVERAGE INTERFACE. THIS IS NOT FOR FIELD USE
THE LOST AND PEAK TIME USED BY THE
REAL TIME Ul -
DERIVED USER INTERFACE. THIS IS NOT FOR
LOST AND PEAK
FIELD USE
REAL TIME
THE AVERAGE AND PEAK OVER THE
CONTROL - PEAK
DERIVED LAST 5 SECONDS TIME USED BY THE
5 SEC AND
CONTROL. THIS IS NOT FOR FIELD USE
AVERAGE
REAL TIME
THE LOST AND PEAK TIME USED BY THE
CONTROL - LOST DERIVED
CONTROL. THIS IS NOT FOR FIELD USE
AND PEAK
USED TO ENTER A SPECIFIC DE
DE MODIFIER
-1TO 41943 INSTANCE. SEE SECTIONG -
ADDRESS
COMMUNICATION
USED IN COMBINATION WITH THE
DE MODIFIER 170 99 DE MODIFIER ADDRESS TO ENTER A
OFFSET SPECIFIC DE INSTANCE. SEE SECTION 6
- COMMUNICATION
1200,
4800, ESTABLISHES THE COMMUNICATION
P1 BAUD RATE
9600, 19200, 38400, BAUD RATE FOR PORT 1
76800
ALLOWS THE MANUAL ENTRANCE OF
P1 MANUAL MAC
-1TO 127 THE MAC ADDRESS FOR PORT 1. SEE
ADDRESS
SECTION 6 - COMMUNICATION
NONE, EVEN, ODD, DO NOT CHANGE FROM DEFAULT VALUE
P1 PARITY
IGNORE FOR BACNET
P1 PROTOCOL BACNET, API KEEP SETTING ON BACNET
DO NOT CHANGE FROM DEFAULT VALUE
P1 STOP BITS 1-2
FOR BACNET
1200,
4800, ESTABLISHES THE COMMUNICATION
P2 BAUD RATE
9600, 19200, 38400, BAUD RATE FOR PORT 2
57600
ALLOWS THE MANUAL ENTRANCE OF
P2 MANUAL MAC
-1TO 127 THE MAC ADDRESS FOR PORT 2. SEE
ADDRESS
SECTION 6 - COMMUNICATION
NONE, EVEN, ODD, ESTABLISHES THE PARITY FOR
P2 PARITY
IGNORE COMMUNICATION PORT 2
TERMINAL, MODBUS
1/0, MODBUS ESTABLISHES THE PROTOCOL FOR
P2 PROTOCOL
SERVER, API, COMMUNICATION PORT 2
MODBUS CLIENT
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VALUE
DISPLAY TEXT TYPE ID LOCATION DESCRIPTION
RANGE
ESTABLISHES THE STOP BIT SETTING
P2 STOP BITS 1-2
FOR COMMUNICATION PORT 2
1200,
4800, ESTABLISHES THE COMMUNICATION
P3 BAUD RATE
9600, 19200, BAUD RATE FOR PORT 3
38400, 57600
ALLOWS THE MANUAL ENTRANCE OF
P3 MANUAL MAC
-1TO 127 THE MAC ADDRESS FOR PORT 3. SEE
ADDRESS
SECTION 6 - COMMUNICATION
NONE,
ESTABLISHES THE PARITY FOR
P3 PARITY EVEN, ODD,
COMMUNICATION PORT 3
IGNORE
TERMINAL,
MODBUS
1/0, MODBUS ESTABLISHES THE PROTOCOL FOR
P3 PROTOCOL
SERVER, API, COMMUNICATION PORT 3
MODBUS
CLIENT
ESTABLISHES THE STOP BIT SETTING
P3 STOP BITS 1-2
FOR COMMUNICATION PORT 3
1200,
4800, ESTABLISHES THE COMMUNICATION
P4 BAUD RATE
9600, 19200, BAUD RATE FOR PORT 4
38400, 57600
ALLOWS THE MANUAL ENTRANCE OF
P4 MANUAL MAC
-1TO 127 THE MAC ADDRESS FOR PORT 4. SEE
ADDRESS
SECTION 6 - COMMUNICATION
NONE,
ESTABLISHES THE PARITY FOR
P4 PARITY EVEN, ODD,
COMMUNICATION PORT 4
IGNORE
TERMINAL,
MODBUS
1/0, MODBUS ESTABLISHES THE PROTOCOL FOR
P4 PROTOCOL
SERVER, API, COMMUNICATION PORT 4
MODBUS
CLIENT
ESTABLISHES THE STOP BIT SETTING
P4 STOP BITS 1-2
FOR COMMUNICATION PORT 4
CONNEXSYS
ERROR FEATURE DERIVED NOT FOR FIELD USE
AND DETECTION
CONNEXSYS
ERROR PAGE AND | DERIVED NOT FOR FIELD USE
FIELD
CONNEXSYS
ERROR REASON DERIVED NOT FOR FIELD USE
AND VALVE
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RANGE
REAL TIME
DERIVED NOT FOR FIELD USE
PROBLEM STRING
REAL TIME
PROBLEM DERIVED NOT FOR FIELD USE
NUMBER
REAL TIME
DERIVED NOT FOR FIELD USE
PROBLEM
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Following is an example of an Analog Input display that
can be viewed from Service Mode. See Table 6-11 for
a listing of the Analog Inputs.

SERVICE Al PIO J07-01
+ BUILDING STATIC PRES

XX.XVDC
=XX.XXINWC

Following is an example of a DIGITAL Input display
that can be viewed from Service Mode. See Table 6-11
for a listing of the DIGITAL Inputs.

SERVICE DI PIO TB08-01
LOCAL STOP RUN

Following is an example of a DIGITAL Output
display that can be viewed from Service Mode. The
XXX i1s replaced with OFF or ON in this section.
See Tuble 6-11 for a listing of the digital Outputs.

SERVICE DO PIO TBO03-05
COMPRESSOR 2A OFF

Following is an example of an Analog Output dis-
play that can be viewed from Service Mode. See
Table 6-11 for a listing of the Analog Outputs

SERVICE AO PIO TB08-01
+SYS 1 FEED VALVE OUTPUT

XX.XVDC
=XXX.X %

History Key pressed

FORM 100.50-NOM3 (109)

HISTORY
The History key gives the user access to WARNING
and FAULT information. Many operating parameters
and states are saved at the time of a fault. The History
information can be viewed after entering the Level 2
password.

When the HISTORY key is pressed, the first active
warning will be displayed. If there are not any active
warnings, HISTORY 1 is displayed. If there are not
any faults, “NO FAULT” will be displayed. Data is not
saved for warnings. Data is saved for faults.

When a warning is displayed, the » key advances to
the next warning or HISTORY 1 after the last warning.
The <« key returns to the previous warning or the highest
HISTORY number before the first warning.

When a HISTORY # is displayed, the > key advances
to the next HISTORY # or warning 1 after the last fault.
The <« key returns to the previous HISTORY # or the
highest warning number before the first fault. Buffer
number 1 is the most recent and buffer number 10 is
the oldest HISTORY # saved. A maximum of 10 HIS-
TORY #'s are saved. The A and V¥ key can be used
to scroll forwards and backwards through the history
buffer data.

[ WARNING 1 | WARNING 2

FAULT 1

FAULT 2 FAULT 3

FAULT 1 DATA | FAULT 2 DATA | FAULT 3 DATA

JOHNSON CONTROLS

137



User Interface Control Center

The data following the initial History Fault display, is
displayed in the same order and with the same message
used under the respective menu function:

e Status

e Unit Data

e Cooling

e Supply System
e Comp Sys 1
e Comp Sys 2
e Comp Sys 3
e Heating

e Economizer
e Ventilation
e Exhaust

e Hours/Starts

Pressing the ¥ key from a History Fault display changes
the display to the History Section display format. The
» and <« keys are used to select a section. Pressing the
History or X key returns to the History Fault display.
Pressing the ¥ key displays the next parameter in the
selected list. From a parameter display, pressing the
History or X key returns to the History Fault display.
See Section 6 “Navigation Keys” for instructions for
navigating the parameter display.

For the following example, assume that there were three
faults and one warning logged.

First, the History key is pressed to get the password
prompt. If a level 2 password is active, this prompt is
skipped.

HISTORY
ENTER PASSWORD

After entering the Level 2 password, the most recent
WARNING is displayed.

HISTORY WARNING <>
+ WRN-BUILDING PRS

The P key is pressed to move to the first fault.

HISTORY 01 31 OCT 2004 12:45:59 AM <«»
+ LOCKOUT-DUCT PRS XDCR

The P key is pressed to move to the next older fault
(fault # 2).

HISTORY 02 31 OCT 2004 10:42:39 AM <>
AUTO RESET-MSAT SENSOR
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The P key is pressed to move to the next older fault
(fault # 3).

HISTORY 03 30 OCT 2004 02:11:23 PM <>
WRN-BUILDING PRS

The V¥ key is pressed to view data saved when fault
#3 was detected.

HISTORY 03 — STATUS <>
UNIT-OVERALL STATUS RUN

The V¥ key is pressed to view the second STATUS
value.

HISTORY 03 — STATUS <>
CURRENT OPER MODE RUN

The P key is pressed to change to the next data section
(UNIT DATA).

HISTORY 03 — UNIT DATA <>
UNIT TYPE CONSTANT VOLUME

The X or HISTORY key is pressed to go back to the
fault display.

HISTORY 03 30 OCT 2004 02:11:23 PM <>
WRN-BUILDING PRS

From fault display, the X key can be pressed to return
to the Power Up Banner display.

PASSWORD

Passwords are used to allow restricted access to the
modification and viewing of certain parameters using
the Setpoints, Program, Options, Date/Time, Schedule,
Operating Hours / Start Counter, Print, Service, and
History menu keys. The menus activated by each of
these buttons can only be viewed after an acceptable
password is entered. Each parameter is associated with
alevel of'access. Each level of access is associated with
a specific password. The access levels available are:
Level 1 or Level 2.

e [f a parameter is tagged as Level 1, password
of 9675 must be entered in order to change the
value.

e [f a parameter is tagged as Level 2, a password of
9725 must be entered in order to change the value.
Entering the Level 2 password will also allow the
changing of a Level 1 parameter.
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Pressing Setpoints, Program, Options, Date/Time,
Schedule, Operating Hours / Start Counter, Print,
Service, or History key will take the user to the login
prompt. When the user is first presented with the login
prompt, the password field will be blank. If the user
wishes to change Level 1 or Level 2 parameters, the
user must know the appropriate password. At that point,
only the parameters changeable under the specific
password level will be displayed. For example, if the
user presses the Options menu key, and then enters a
Level 1 password, the user will be presented with a list
of option parameters that have been tagged as Level
1. If the user enters a level 2 password, all parameters
are displayed.

The password is entered by pressing the correct se-
quence of numerical keys (the 0 key through the 9 key),
then pressing the v key. As digits are entered, asterisks
will be placed in the password field. Once entered, the
menu system will compare the password to a list of
stored passwords. If the entered password matches one
of the stored passwords, the user is allowed access at the
specified level, and the display will show the first ap-
plicable parameter of the menu list, with the appropriate
edit prompts. If the password is not correct, the screen
will display “Password Incorrect” for two seconds and
then revert back to the Login Prompt. Pressing the X key
during password entry will cancel the password entry
process and take the user back to the Login Prompt.

JOHNSON CONTROLS
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Once a password has been accepted, reentry of that pass-
word will not be required until either the user presses
a menu key other than Setpoints, Program, Options,
Date/Time, Schedule, Operating Hours / Start Counter,
Print, Service, History or key activity is idle for fifteen
minutes. This ensures that the menu system reverts to
password protection within an acceptable timeout.

POWER UP BANNER
When power is first applied to the control panel, the
following message will be displayed for two seconds:

The top line displays the copyright message. The bot-
tom line displays the software version, and the present
date and time.

The software version number will be in the following
formats:

e C.ECO.ZZ.YY (control board released version).

e Where C is the Product Classification and stands
for Commercial unit.

e ECO is the Family Code and stands for YPAL Pack-
aged Rooftop Air Conditioner Control Panel.

e 77 = the Product Code.
® Y'Y = the Version Number.
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COMMUNICATION
The Unit Controller is designed to communicate with a
Building Automation System and a printer.

The Building Automation System communication uses
BAChnet protocol, MS/TP, Modbus 1/0, Modbus Server,
Modbus Client or Terminal. Other Building Automation
system networks can be connected by using a router.

The printer communication uses ASCII protocol and
RS-232 hardware.

Communication Ports

The IPU Control board has four serial communication
ports. BACnet MS/TP must used Port 1 and Terminal
must use Port 2, which is the RS232 Port. Other pro-
tocols may be selected on Ports 3 or 4.

BACnet Wiring

All BACnet devices are “daisy chained” together using
a twisted pair, the (+) is connected to the (+) and the
(-) to the (-). Do not connect wiring to terminals 1, 2
or 5. The connections on the PORT 1 connector are as
follows:

1-5V

2 - Ground

3 - Receive (-)

4 - Transmit (+)

5 - Open

FORM 100.50-NOM3 (109)

Device Object Instance (DE)

The unit is shipped to automatically establish the DE
address after the MAC address is established using the
MAC address switches on the IPU or through the User
Interface. The default Device Object Instance (DE)
would be 23000 plus the MAC address. For example, if
you had a MAC address of 10 the default Device Object
Instance (DE) would be 23010.

The MAC address can be set in two ways using the
MAC Address Switches on the IPU or though the
Service Key of the User Interface. The 8-way binary
switch uses seven of the rockers to set the MAC ad-
dress. The network address must be between 1 and 127.
To determine the node address, add the value of each
DIP switch in the ON position as shown in Figure 6-3.
Switch 8 must always be in the ON position to allow
terminal operation.

MAC Address 21 MAC Address 99
W—==0 | W==0 |
1—-TrCmm— |1 1—-TrTmm— |1
Q=——mm N |2 2<~— [ mmnN 2
4[4 O<~——m w4
Q<-——m 1|8 OQ«—F—m 1~ 8
16<~——Cmwu1|16 O<——m o |16
O~—m o (32 P2 <+———(mo 32
0~ 1 64 64 ~——Cmm~ 64
51 | moofr 99 | W Joofr

LD10821

FIG. 6-3 — MAC ADDRESS SWITCHES

PORT 1 (J4)

§

e

.....

V). Akl el

PORT 4 (J3)

PORT 2 (J5)

| nGaaul ‘vsn 3HLN 3avAl
gl 3"

3 >

PORT 3 (J2)

FIG. 6-2 - IPU CONTROL BOARD
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As stated above the MAC address can also be set using
the Service Key. Go to parameter “PI MANUAL MAC
ACCESS”. Press the v’ key and enter the MAC ad-
dress number using the numeric keypad and then press
the v" key again. The MAC address can be a number
from 0 to 127. If the MAC address is entered using the
User Interface the control will ignore any values entered
through the MAC Address Switches. In order to make
the MAC Address switches active again a value of —1
would need to be entered for the “PI MANUAL MAC
ACCESS”. In order to use the above procedure to estab-
lish the Device Object Instance (DE) the value for “DE
MODIFIER OFFSET” MUST BE SET TO —-1.”

In most applications the above procedure allows the
Device Object Instance (DE) to be established. Some
applications may request that the Device Object Instance
(DE) be set to a given value. This can be done through
the User Interface. To do this you would use the “DE
MODIFIER ADDRESS” in conjunction with the “DE
MODIFIER OFFSET”. Using this feature the Device
Object Instance (DE) would be the (“DE MODIFIER
ADDRESS” X 100) + “DE MODIFIER OFFSET”. For
example if you wanted a DE address of 2010 the “DE
MODIFIER ADDRESS” to 20 and the “DE MODIFIER
OFFSET” to 10. The Device Object instance (DE) is
limited to a value between 0 and 4,194,303.

The “DE MODIFIER ADDRESS” and the “DE MODI-
FIER OFFSET” are both set using the Service key of
the User Interface. Go to parameter “DE MODIFIER
ADDRESS”. Press the v' key to enter the DE Modi-
fier Address number using the numeric keypad and then
press the v key again. Then go to parameter “DE
MODIFIER OFFSET”. Press the v key to enter the
DE Modifier Offset number using the numeric keypad
and then press the ' key again.

JOHNSON CONTROLS
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Additional Settings
The following parameters can also be programmed us-
ing the SERVICE Key:
PORT 1

“Pl1 BAUD RATE”

“Pl MANUAL MAC ADDRESS”

“Pl PARITY”

“Pl PROTOCOL”

“Pl1 STOP BITS”

PORT 2
“P2 BAUD RATE”
“P2 MANUAL MAC ADDRESS”
“P2 PARITY”
“P2 PROTOCOL”
“P2 STOP BITS”

PORT 3
“P3 BAUD RATE”
“P3 MANUAL MAC ADDRESS”
“P3 PARITY”
“P3PROTOCOL”
“P3 STOP BITS”

PORT 4
“P4 BAUD RATE”
“P4 MANUAL MAC ADDRESS”
“P4 PARITY”
“P4 PROTOCOL”
“P4 STOP BITS”

Table 6-12 gives the BACnet name, BACnet Object
Type and Instance, and the Modbus Register Address
for the available communication points.

change to the above communication
CAUTION || parameters using the Service Key of

Any time a change is made to the MAC
address using the DIP switches or a

the User Interface the main power to
the unit must be cycled OFF and back
ON to change the value in memory.
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TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IRSee notes at end of table)

BACNET NAME | INTERFACE REGISTER POINTS LIST DESCRIPTION
oREA WRITE | TYPE AND | REGISTER
INSTANCE
DUCT STATIC A DERIVED VALUE THE DUCT STATIC IS
ACT _DSP_SP SET POINT R Alo1 514 CONTROLLED TO (“WC)
ACTIVE MINIMUM ADERIVED VALUE THE MINIMUM VENTILATION
ACT_MIN_FLOW | = 5\ IR FLow R Al02 515 AIR IS CONTROLLED TO (CFM)
A DERIVED VALUE THE DAMPER IS
ACT MIN_pos | ACTIVE MINIMUM R Al03 516 CONTROLLED TO FOR MINIMUM VENTILATION
POSITION
AIR (%)
A DERIVED VALUE THE SUPPLY AIR
ACT SAT_SP | SUPPLYAIRSETP R Al04 517 RMPLRATURE 15 CONTROLLED TS )
ACTIVE SLAG ALLOWS THE ACTIVE SLAB CONTROL
acT_stag_cTL | AGTIVE SLA RIW AVTT 102 FEATURE TO BE TURNED ON AND OFF ON
FLEXSYS UNITS (0 = OFF / 1 = ON)
ADAPT MORN IDENTIFIES WHEN ADPACTIVE MORING MORN
AMORN_WA_ACT | \yARM UPACTIVE R BIO1 1282 | UP IS ACTIVE (OFF / ON)
BLD_STAT_PRs | PVLBING STATIC R Al05 518 ACTUAL BUILDING PRESSURE INPUT (“WC)
BUILD_PRES_ sp | _ BYILDING RIW AVO1 1026 | THE BUILDING PRESSURE SET POINT (“WC)
_PRES_SP | oRESSURE SP
BYPASS
Y eSS~ | BYPASS DAMPER R Al06 519 ACTUAL BYPASS DAMPER POSITION (%)
C02 2 INSIDE | CO2 1 (INSIDE) R Al08 521 ACTUAL INDOOR CO2 VALUE (PPM)
ABAS ENTERED VALUE FOR THE INSIDE
CO2 LVL INSIDE CO2 LEVEL. “CO2 LVL INSIDE BAS” MUST BE
C02_INSIDE VALUE BAS RIW AV43 1168 ENABLED USING THE SERVICE KEY IN ORDER
TO USE THIS FEATURE.
CO2 1 OUT | CO21(OUTSIDE) R AlO7 520 ACTUAL OUTDOOR CO2 VALUE (PPM)
THE DIFFERENCE BETWEEN THE INDOOR AND
CO2 OFFSET | CO2 OFFSET RIW AV02 1027 | OUTSIDE CO2 MUST EXCEED THIS VALUE TO
INITIATE DEMAND VENTILATION (PPM)
COOLING/ GIVES THE FAULT STATUS OF THE COOLING
COL_HEAT_FLT R BIO2 1283 | AND HEATING SYSTEM (0 - NO FAULT; 1 -
HEATING FAULT
FAULTED)
COMFORT GIVES THE STATUS OF THE COMFORT VENT
COMFORT_VENT | | SOMFORT RW | Av@BVY)7S 1103 | OPTION AND ALLOWS IT TO BE TURNED ON
AND OFF (0 = OFF: 1= ON)
CoMP_1A COMPRESSOR - S0 1254 | STATUS OF COMPRESSOR 1A, (0 = OFF, 1 =
1A ON)
COMPRESSOR THE NUMBER OF HOURS COMPRESSOR 1A
COMP_1A_OPER | ) OPER HRS R Al09 522 HAS BEEN IN OPERATION (HOUR)
coup 18 COMPRESSOR - S0 1235 | STATUS OF COMPRESSOR 1B, (0 = OFF, 1 =
- 1B ON)
COMPRESSOR THE NUMBER OF HOURS COMPRESSOR 1B
COMP_1B_OPER | "5 0pER HRS R Al10 523 HAS BEEN IN OPERATION (HOUR)
coup oA COMPRESSOR - S08 1235 | STATUS OF COMPRESSOR 2A, (0 = OFF, 1 =
= 2A ON)
COMPRESSOR THE NUMBER OF HOURS COMPRESSOR 2A
COMP_2A_OPER | '\ OPER HRS R Al 524 HAS BEEN IN OPERATION (HOUR)
coup 25 COMPRESSOR - S106 1257 | STATUS OF COMPRESSOR 2B, (0 = OFF, 1=
= 28 ON)
COMPRESSOR THE NUMBER OF HOURS COMPRESSOR 28
COMP_2B_OPER | ' 55 5pER HRS R AN2 525 HAS BEEN IN OPERATION (HOUR)
CoMP_3A COMPRESSOR - . 1258 gmws OF COMPRESSOR 3A, (0 = OFF, 1=
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TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUEDR3ee notes at end of table)

BACNET NAME | INTERFACE REGISTER POINTS LIST DESCRIPTION
e WRITE | TYPEAND | RECISTER
INSTANCE
COMPRESSOR THE NUMBER OF HOURS COMPRESSOR 3A
COMP_3A_OPER | ‘30 0PER HRS R AlT3 526 HAS BEEN IN OPERATION (HOUR)
comp 38 COMPRESSOR R 5103 1289 | STATUS OF COMPRESSOR 38, (0 = OFF, 1 =
- 38 ON)
COMPRESSOR THE NUMBER OF HOURS COMPRESSOR 3B
COMP_3B_OPER | 35 0pER HRS R AlTd 527 HAS BEEN IN OPERATION (HOUR)
STATUS OF COMPRESSOR SYSTEM 1 LOW
comp_tpco_1 | CONPRESSOR R BI09 1290 | PRESSURE CUTOUT CIRCUIT (0 - FAULTED /
1-NO FAULT)
STATUS OF COMPRESSOR SYSTEM 2 LOW
comp_Lpco_2 | COMPRESSOR R BI10 1291 | PRESSURE CUTOUT CIRCUIT (0 - FAULTED /
1-NO FAULT)
STATUS OF COMPRESSOR SYSTEM 3 LOW
comp_Lpco_3 | CONPRESSOR R BIT1 1292 | PRESSURE CUTOUT CIRCUIT (0 - FAULTED /
1-NO FAULT)
STATUS OF COMPRESSOR SYSTEM 1
comp_sTAT_1 | COMPRESSOR R BI12 1293 | COMPRESSOR SAFETY CIRCUIT (0- FAULTED/
STATUS 1
1-NO FAULT)
STATUS OF COMPRESSOR SYSTEM 2
comp_sTaT 2 | COMPRESSOR R BI13 1294 | COMPRESSOR SAFETY CIRCUIT (0- FAULTED /
STATUS 2
1-NO FAULT)
STATUS OF COMPRESSOR SYSTEM 3
comp_sTaT_3 | COUFRESSOR R BI14 1295 | COMPRESSOR SAFETY CIRCUIT (0- FAULTED/
1-NO FAULT)
CONDENSER GIVES THE OEPRATING STATUS OF
COND_FAN_1A FAN 1A R BI1S 129 | CONDENSER FAN 1A (OFF / ON)
CONDENSER GIVES THE OEPRATING STATUS OF
COND_FAN_18B FAN 1B R BI16 1297 CONDENSER FAN 1B (OFF / ON)
CONDENSER GIVES THE OEPRATING STATUS OF
COND_FAN_2A FAN 2A R Bl 129 | CONDENSER FAN 2A (OFF / ON)
CONDENSER GIVES THE OEPRATING STATUS OF
COND_FAN_2B FAN 2B R Bl 129 | CONDENSER FAN 2B (OFF / ON)
CONDENSER GIVES THE OEPRATING STATUS OF
COND_FAN_3A FAN 3A R BI19 1300 CONDENSER FAN 3A (OFF / ON)
CONDENSER GIVES THE OEPRATING STATUS OF
COND_FAN_38 FAN 3B R B120 1301 | CONDENSER FAN 38 (OFF / ON)
CONDENSERFAN THE ANALOG OUPUT FROM THE CONTROL TO
COND_FAN_SPD SPEED R AlTS °28 | THECONDENSER FAN VFD (%)
CONTINUOUS GIVES THE STATUS OF THE CONTINUOUS
CONTINU_VENT | S2NTNIOUS RW | AV(BV)79 1104 | VENTILATION OPTION AND ALLOWS IT TO BE
TURNED ON AND OFF (0 = OFF; 1= ON)
AHARDWIRED ENTERED ANALOG VOLTAGE
THAT RESULTS IN A %RESET DOWN FROM
DUCT STATIC THE DUCT STATIC HIGH LIMIT BASED ON A
DCT_ST_PRRT | "preSRST R AlT6 529 PERCENT OF THE DIFFERENCE BETWEEN
DUCT STATIC HIGH LIMIT AND DUCT STATIC
LOW LIMIT (%)
DUCT STATIC ACTUAL DUCT STATIC PRESSURE INPUT TO
DCT_STAT_PRS A R A7 530 | THE CONTROL (WC)
CEW POINT THIS ALLOWS THE DEW POINT RESET
DEW_PNT_RST el RIW AV80 1105 | FEATURE TO BE TURNED ON AND OFF ON
FLEXSYS UNITS (0 = OFF / 1 = ON)
DsP_HI_LimT | BYCTSTATC RIW AV03 1028 | THE DUCT STATIC UPPER SET POINT (“WC)
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TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUEDR3ee notes at end of table)

BACNET NAME INTERFACE REGISTER POINTS LIST DESCRIPTION
NAME WRITE | TYPEAND | 7 -P20 oo
INSTANCE
DSP_LO_LIMIT ngVTVSLITGITT'C RIW AV04 1029 THE DUCT STATIC LOWER SET POINT (“WC)
A BAS ENTERED VALUE THAT RESULTS IN
A %RESET DOWN FROM THE DUCT STATIC
HIGH LIMIT BASED ON A PERCENT OF THE
DUCT STATIC DIFFERENCE BETWEEN DUCT STATIC HIGH
DSP_RST_BAS | pRES RSTBAS RIW AV0S 1030 LIMIT AND DUCT STATIC LOW LIMIT (%). “DUCT
PRES RST BAS” MUST BE ENABLED USING
THE SERVICE KEY IN ORDER TO USE THIS
FEATURE
THE ECONOMIZER METHOD BEING USED
ECONOMIZER BY THE CONTROL (1 - DRY BULB; 2 - SINGLE
ECON_ME_USED METHOD R Al18 531 ENTHALPY; 3 - DUAL ENTHALPY:; 4 - BEST
METHOD)
ECONOMIZER STATUS OF THE ECONOMIZER OPTION (0 -
ECON_STATUS | SUITABLE ECON R Al19 532 INSTALLED AND INACTIVE; 1 - INSTALLED AND
INSTALLED ACTIVE; 2 - NOT INSTALLED; 3 - DISABLED)
ECONOMIZER ALLOWS THE ECONOMIZER FEATURE TO BE
ECONO_INSTAL INSTALLED RIW AVE1 1106 TURNED ON AND OFF (0 = OFF / 1 = ON)
ECONOMIZER THE ECONOMIZER METHOD SELECTED FOR
ECONO_METHOD VETHOD RIW AV06 1031 USE (1 - DRY BULB; 2- SINGLE ENTHALPY; 3 -
DUAL ENTHALPY; 4 - BEST METHOD)
EVAP LEAVING ONAFLEXSYS UNIT WITH BYPASS THIS IS THE
EL_AIR_TMP_H RIW AV07 1032 SUPPLY AIR TEMPERATURE HIGH SET POINT
AIRIVE_ AR TEMP HIGH o
EVAP LEAVING ONAFLEXSYS UNIT WITH BYPASS THIS IS THE
EL_AIR_TMP_L RIW AV08 1033 SUPPLY AIR TEMPERATURE LOW SET POINT
ARTVES 1 AIR TEMP LOw e
EVAPORATOR ACTUAL TEMPERATURE OF AIR LEAVING THE
EVAP_AIR_TMP AIR TEMP 1 R Al20 533 EVAPORATOR COIL ON A FLEXSYS UNIT (F)
THE STATUS OF THE EXHAUST FAN RUN
EXHAUST FAN VERIFICATION CIRCUIT (0 - VERIFICATION
EXH_FAN_STAT STATUS R BI21 1302 CIRCUIT OPEN/ 1 - VERIFICATION CIRCUIT
CLOSED)
THE STATUS OF THE BINARY OUTPUT FOR THE
EXHAUST_FAN | EXHAUST FAN R BI22 1303 EXHAUST (0= OFF / 1 = ON)
EXHAUST CONTROL OUTPUT TO THE EXHAUST DAMPER
EXHAUST_OUT OUTPUT R Al21 534 %)
IDENTIFIES IF THERE IS A SUPPLY, EXHAUST,
FAN_FAULT FAN FAULT R BI23 1304 OR RETURN FAN FAULT (0 - NO FAULT; 1 -
FAULTED)
IDENTIFIES WITH THE UNIT HAS A BINARY
FAN_G FAN(G) R BI24 1305 FAN (G) INPUT EITHER HARWIRED OR
COMMUNCIATED (ON / OFF)
A COMMUNICATED INPUT THAT ALLOWS THE
FAN_G_BAS FAN (G) BAS RIW AV(BV)82 1107 (G) FAN INPUT TO BE TURNED ON AND OFF (0
= OFF; 1= ON)
IDENTIFIES THE STATUS OF THE BINARY DIRTY
FILTER_STATS | FILTER STATUS R BI25 1306 FILTER INPUT (0. NO FAULT. 1 - FAULTED)
ELECTRIC HEAT
Gi;AF%ERLiEE ] INDICATES THE STATUS OF THE BINARY
FURN_OUT_1 R BI26 1307 OUTPUT TO THE INDICATED HEAT SECTION
=Y LOW MOD GAS (OFF - 0, ON - 1)
FURNACE 1A ;
LOW
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TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUEDR3ee notes at end of table)

BACNET NAME INTERFACE REGISTER POINTS LIST DESCRIPTION
NAME WRITE | TYPEAND | 7 -P20 oo
INSTANCE
ELECTRIC HEAT
Gi;AF%ERﬁliég ] INDICATES THE STATUS OF THE BINARY
FURN_OUT 2 R BI27 1308 OUTPUT TO THE INDICATED HEAT SECTION
HIGH MOD GAS (OFF -0, ON - 1)
FURNACE 1A ’
HIGH
ELECTRIC HEAT
STAGE 3 STG INDICATES THE STATUS OF THE BINARY
FURN_OUT_3 | GAS FURNACE 2 R BI28 1309 OUTPUT TO THE INDICATED HEAT SECTION
LOW MOD GAS (OFF -0, ON - 1)
FURNACE 2 LOW
ELECTRIC HEAT
STAGE 4 STG INDICATES THE STATUS OF THE BINARY
FURN_OUT 4 | GAS FURNACE 2 R BI29 1310 OUTPUT TO THE INDICATED HEAT SECTION
HIGH MOD GAS (OFF -0, ON - 1)
FURNACE 2 HIGH
ELECTRIC HEAT
STAGE 5 STG INDICATES THE STATUS OF THE BINARY
FURN_OUT_5 | GAS FURNACE 3 R BI30 1311 OUTPUT TO THE INDICATED HEAT SECTION
LOW MOD GAS (OFF -0, ON - 1)
FURNACE 3 LOW
ELECTRIC HEAT
STAGE 6 STG INDICATES THE STATUS OF THE BINARY
FURN_OUT_ 6 | GAS FURNACE 3 R BI31 1312 OUTPUT TO THE INDICATED HEAT SECTION
HIGH MOD GAS (OFF -0, ON - 1)
FURNACE 3 HIGH
Eg/fgg'f,\;'gg INDICATES THE STATUS OF THE BINARY
FURN_OUT 7 R BI32 1313 OUTPUT TO THE INDICATED HEAT SECTION
GAS FURNACE
1B (OFF -0, ON - 1)
A COMMUNICATED INPUT THAT ALLOWS THE
HEAT_ENABLE |HEATINGENABLE | R/W AV(BV)83 1108 HEATING FUNCTION TO BE TURNED ON AND
OFF (0 = ENABLED; 1 = DISABLED)
HEAT ENTERING ACTUAL TEMPERATURE OF THE AIR ENTERING
HEAT_ENT_TMP TEMP R Al22 535 THE STAGED HEAT SECTION (F)
ELECTRIC HEAT DERIVED VALUE SHOWING THE NUMBER OF
HEAT_STAGES | STAGES GAS R Al23 536 ELECTRIC OR STAGED GAS HEAT STAGES
HEAT STAGES AVAILABLE (1-7)
HEATING VALVE A COMMUNICATED INPUT THAT ALLOWS THE
HEAT_VACTION ACTION RIW AV(BV)84 1109 HEATING VALVE ACTION TO BE CHANGED (0 =
DIRECTI ACTING; 1 = REVERSE ACTING)
THE HEATING SAT SET POINT FOR A VAV OR
HEATING_SAT HEATING SAT RIW AV09 1034 FLEXSYS UNIT (F)
THE OUTPUT FROM THE CONTROL TO A HOT
HEATING_VALV | HEATING VALVE R Al24 537 WATER, STEAM, OR MODULATING GAS HEAT
VALVE (%)
THE STATUS OF THE FREEZESTAT CIRCUIT ON
HW_FRZ_STAT HOTS"%%F; FRz R BI33 1314 UNITS WITH HOT WATER OR STEAM HEAT. (0 -
NO FAULT / 1 = FAULTED)
IDENTIFIES THE STATUS OF THE HARDWIRED
LOCAL_STOP LOCAL STOP R BI34 1315 BINARY INPUT OF THE LOCAL STOP (RUN/STP
- STOP)
MAXIMUM THE MAXIMUM ALLOWABLE SETTING FOR THE
MAX_BYPASS BYPASS RIW AV10 1035 BY PASS DAMPER IN A FLEXSYS UNIT (%)
MAX FLOW THE MAXIMUM ALLOWABLE AIRFLOW
MAX_FLOW_DV DEMAND RIW AV11 1036 FOR DEMAND VENTILATION WITH AN AIR
VENTILATION MEASURING STATION (CFM)
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TABLE 6-12 — BACNET MS/TP,

FORM 100.50-NOM3 (109)

MODBUS, BACNET IP (CONT'NUE%ee notes at end of table)

BACNET NAME INTERFACE REGISTER POINTS LIST DESCRIPTION
NAME WRITE | TYPEAND | 7 -P20 oo
INSTANCE
MECH CLG THE MINIMUM OUTDOOR TEMPERATURE AT
MECH_LCK_TMP | | ST TEMP RIW AV12 1037 WHICH MECHANICAL COOLING IS ALLOWED
TO OPERATE (F)
MIN FLOW THE MINIMUM ALLOWABLE AIRFLOW
MIN_FLOW_DV DEMAND RIW AV13 1038 FOR DEMAND VENTILATION WITH AN AIR
VENTILATION MEASURING STATION (CFM)
ON A FLEXSYS UNIT THIS IS THE SUPPLY AIR
MIXD_SAT_LIM | MIXED SATLIMIT| R/W AV14 1039 SETPOINT WHEN OPERATING WITHOUT A
BYPASS DAMPER (F)
A COMMUNICATED INPUT THAT ALLOWS
MORNG\Q’ARM— MOURPNI'E",‘&‘Q’LAERM RIW AV(BV)85 1110 MORNING WARM UP TO BE TURNED ON AND
OFF (0 = ENALBED; 1 = DISABLED)
ABAS GENERATED COMMAND TO ALLOW THE
MOR([:‘M\SVUP— MO%’;”;?A,‘\’IVB“RM RIW AV86 111 MORNING WARM UP FEATURE TO BE TURNED
ON AND OFF (0 = OFF /1= ON)
ON A VAV OR FLEXSYS UNIT THIS IS THE
RAT HEATING RETURN AIR TEMPERATURE SET POINT USED
MORN_WUP_RAT SETP RIW AVTS 1040 TO DETERMINE WHEN THE UNIT SHOULD
SWITCH TO THE HEATING MODE (F)
NIGHT SET BACK THIS COMMAND ALLOWS THE NIGHT SET
NIGHT_SETBAC | "(£OR HEATING) RIW AV87 1112 BACK HEATING FUNCTION TO BE TURNED ON
AND OFF (0 = OFF / 1 = ON)
THE MINIMUM POSITION FOR THE OUTDOOR
OA DAMPER MIN AIR DAMPER WHEN USING FIXED VENTILATION
OA_DAMP_POST [ ™ 505 1TiON 1 RIW AV16 1041 CONTROL WHEN THE SUPPLY FAN IS AT FULL
SPEED (%)
THE MINIMUM POSITION FOR THE OUTDOOR
OA DAMPER MIN AIR DAMPER WHEN USING FIXED VENTILATION
OA_DAMP_POS2 | ™ b5 1TiON 2 RIW AVIT 1042 CONTROL WHEN THE SUPPLY FAN IS AT 50%
OF FULL SPEED (%)
THIS IS THE POSITION OF THE OUTDOOR
OA_DAMPER OA DAMPER R Al25 538 DAMPER (%)
OUTSIDE AIR THE UPPER ENTHALPY LIMIT TO ALLOW THE
OA_ENTH_LIMT ENTHALPY RIW AV18 1043 USE OF OUTDOOR AIR FOR SINGLE OR DUAL
SETPOINT ENTHALPY ECONOMIZER (BTU/LB)
OUTSIDE AIR
OA_ENTHALPY ENTHALPY R Al26 539 ACTUAL OUTSIDE AIR ENTHALPY (BTU/LB)
OAFLOW THE VELOCITY OF THE AIRAS MEASURED ATA
OA FLOPRS_1 | pofecine R Al27 540 MINIMUM, FULL, OR 1/3 DAMPER SECTION OF
AN AIR MEASURING STATION (“WC)
OAFLOW THIS IS THE VELOCITY OF THE AIR AS
OA FLOPRS 2 | ofccins, R Al28 541 MEASURED AT THE 2/3 DAMPER SECTION OF
AN AIR MEASURING STATION (“WC)
IAQ DMPR AIR THE AIR FLOW THROUGH A MINIMUM,
OA_FLOW 1 | FLOWS OAFLOW R A161 574 FULL, OR 1/3 DAMPER SECTION OF AN AIR
1 MEASURING STATION (CFM)
IAQ DMPR AIR THE AIR FLOW THROUGH A 2/3 DAMPER
OA_FLOW 2 | FLOWS OAFLOW R A162 575 SECTION OF AN AIR MEASURING STATION
2 (CFM)
OUTSIDE AIR THE TOTAL AIR FLOW THROUGH A 1/3 - 2/3
OA FLOW_TOTAL | 1o1al FLOW R A163 576 DAMPER SECTION OF AN AIR MEASURING
STATION (CFM)
OUTSIDE AIR ACTUAL OUTDOOR AIR RELATIVE HUMIDITY
OA_REL_HUMID HUMIDITY R Al29 542 %)
OA_TEMP OUTTSE”,\)A';A'R R AI30 543 ACTUAL OUTDOOR AIR TEMPERATURE (F)
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FORM 100.50-NOM3 (109)

TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUEDR3ee notes at end of table)

BACNET NAME | INTERFACE REGISTER POINTS LIST DESCRIPTION
e WRITE | TYPEAND | RECISTER
INSTANCE
THE OUTDOOR TEMPERATURE THE CONTROL
OAT FOR HIGH USES WHEN USING OUTDOOR AIR SAT RESET
OAT_HIGH_SAT SAT RIW AVT9 1044 | 10 SWITCHTO THE SAT HIGH LIMIT SET POINT
(F)
THE OUTDOOR TEMPERATURE THE CONTROL
OAT FOR LOW USES WHEN USING OUTDOOR AIR SAT RESET
OAT_LOWZSAT SAT RIW AV20 1045 | 10 SWITCH TO THE SAT LOW LIMIT SET POINT
(F)
IDENTIFIES THE OCCUPIED / UNOCCUPIED
OCCUPANGY STATUS WITH HARD WIRED, COMMUNICATED
0CC_MODE v R BI35 1316 OR INTERNAL CLOCK SCHEDULE INPUT
(ENA - ENABLED-OCCUPIED; DIS - DISABLED -
UNOCCUPIED)
OCCUPANGY IDENTIFIES THE STATUS OF THE HARDWIRED
0CC_STATE e R BI36 1317 BINARY INPUT (ENA - ENABLED - OCCUPIED;
DIS - DISABLED UNOCCUPIED)
OCCUPIED ZONE
occ_zN_cooL | QeUPEDZONEL R AV21 1046 | THE OCCUPIED ZONE COOLING SET POINT (F)
OCCUPIED ZONE
occ_zN_HEAT | QEEIREDZONE | riw AV22 1047 | THE OCCUPIED ZONE HEATING SET POINT (F)
OCCUPANGY THIS BAS COMMAND ALLOWS THE UNIT TO BE
occupNcy_cmp | OSSEPARS RIW VT 113 PLACED IN THE OCCUPIED OR UNOCCUPIED
MODE (0 = UNOCCUPIED / 1 = OCCUPIED)
PRESSURES 1 ACTUAL SYSTEM 1 DISCHARGE PRESSURE
PRS_1_DISCH | "X=SSHRES R Al31 544 i
PRS_1_SUCTION PRSESCS;%%'E\‘S ! R Al32 545 ACTUAL SYSTEM 1 SUCTION PRESSURE (PS)
PRESSURES 2 ACTUAL SYSTEM 2 DISCHARGE PRESSURE
PRS_2 DISCH | "X=SSHRES R Al33 546 o)
PRS 2 SUCTION PRgSg%'giS 2 R Al34 547 ACTUAL SYSTEM 2 SUCTION PRESSURE (PSI)
PRESSURES 3 ACTUAL SYSTEM 3 DISCHARGE PRESSURE
PRS_3DISCH | "N=SSHRES R Al35 548 i
PRS_3_SUCTION [ PRESSURESSS R Al36 549 ACTUAL SYSTEM 3 SUCTION PRESSURE (PSI)
CUMP DOWN A COMMUNICATED INPUT THAT ALLOWS THE
PUMP_DOWN o RW | Av(BV)89 114 PUMP DOWN FEATURE TO BE TURNED ON AND
OFF (0=ENABLED; 1 = DISABLED)
CUMP DOWN IDENTIFIES THE STATUS OF THE BINARY
PUMP_DOWN 1 N R BI37 1318 OUTPUT TO THE SYSTEM 1 LIQUID SOLENOID
VALVE (ON / OFF)
CUMP DOWN IDENTIFIES THE STATUS OF THE BINARY
PUMP_DOWN 2 v R BI38 1319 OUTPUT TO THE SYSTEM 2 LIQUID SOLENOID
VALVE (ON / OFF)
CUMP DOWN IDENTIFIES THE STATUS OF THE BINARY.
PUMP_DOWN 3 N R BI39 1320 OUTPUT TO THE SYSTEM 3 LIQUID SOLENOID
VALVE (ON / OFF)
AT COOLING ON A VAV OR FLEXSYS UNIT THIS VALUE
RAT COOL_SP oo RIW AV23 1048 IS USED TO DETERMINE WHEN THE UNIT
SHOULD SWITCH TO THE COOLING MODE (F)
THE RETURN TEMPERATURE THE CONTROL
RAT HIGH_SaT | RATFOR HIGH W A2 1045 USES WHEN USING RETURN AIR SAT RESET

SAT

TO SWITCH TO THE SAT HIGH LIMIT SET POINT
(F)
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FORM 100.50-NOM3 (109)

TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUEDR3ee notes at end of table)

BACNET NAME | INTERFACE REGISTER POINTS LIST DESCRIPTION
e WRITE | TYPEAND | RECISTER
INSTANCE
THE RETURN TEMPERATURE THE CONTROL
RAT FOR LOW USES WHEN USING RETURN AIR SAT RESET
RAT_LOW_SAT SAT RIW AV25 1050 TO SWITCH TO THE SAT LOW LIMIT SET POINT
(F)
READY TO RUN IDENTIFIES IF COMPRESSOR 1A IS READY TO
RDY_RUN_C1A COMP 1A R BI40 1321 RUN IF THE COMPRESSOR IS OFF (YES / NO)
READY TO RUN IDENTIFIES IF COMPRESSOR 1B IS READY TO
RDY_RUN_C1B COMP 1B R Bl41 1322 RUN IF THE COMPRESSOR IS OFF (YES / NO)
READY TO RUN IDENTIFIES IF COMPRESSOR 2A IS READY TO
RDY_RUN_C2A COMP 2A R Bl42 1323 RUN IF THE COMPORESSOR IS OFF (YES /NO)
READY TO RUN IDENTIFIES IF COMPRESSOR 2B IS READY TO
RDY_RUN_C2B COMP 2B R Bl43 1324 RUN IF THE COMPRESSOR IS OFF (YES / NO)
READY TO RUN IDENTIFIES IF COMPRESSOR 3A IS READY TO
RDY_RUN_C3A COMP 3A R Bl44 1325 RUN IF THE COMPRESSOR IS OFF (YES / NO)
READY TO RUN IDENTIFIES IF COMPRESSOR 3B IS READY TO
RDY_RUN_C3B COMP 3B R BI45 1326 RUN IF THE COMPRESSOR IS OFF (YES / NO)
IDENTIFIES IF COMPRESSOR 1A IS READY TO
RDY_STOP_c1A | READY TO STOP R BI46 1327 STOP IF THE COMPRESSOR IS RUNNING (YES
COMP 1A
/NO)
IDENTIFIES IF COMPRESSOR 1B IS READY TO
RDY _sTop c1g | READY TO STOP R BI47 1328 STOP IF THE COMPRESSOR IS RUNNING (YES
COMP 1B
/NO)
IDENTIFIES IF COMPRESSOR 2A IS READY TO
RDY_STOP C2A | READY TO STOP R BI48 1329 STOP IF THE COMPORESSOR IS RUNNING
_STOP_ COMP 2A
(YES / NO)
IDENTIFIES IF COMPRESSOR 2B IS READY TO
RDY_sTop_c2g | READY TO STOP R BI49 1330 STOP IF THE COMPRESSOR IS RUNNING (YES
COMP 2B
/NO)
IDENTIFIES IF COMPRESSOR 3A IS READY TO
RDY_STOP c3A | READY TO STOP R BI50 1331 STOP IF THE COMPRESSOR IS RUNNING (YES
COMP 3A s
IDENTIFIES IF COMPRESSOR 3B IS READY TO
RDY_sTop_c3g | READY TO STOP R BI51 1332 STOP IF THE COMPRESSOR IS RUNNING (YES
COMP 3B
/NO)
A DERIVED VALUE FOR THE CURRENT SET
RET AIR BY S ACZQ’TEI\?EYE’;SS R Al37 550 POINT OF THE RETURN AIR BYPASS DAMPER
ON A FLEXSYS UNIT (%)
RETURN AIR
RET AIR_ENTH ToLey R AI38 551 ACTUAL RETURN AIR ENTHALPY (BTU/LB)
RET AIR_HUMD REEWE';‘I%'(R R AI39 552 ACTUAL RETURN AIR RELATIVE HUMIDITY (%)
RET AIR_TEMP RETTUEF;ANPA'R R Al40 553 ACTUAL RETURN AIR TEMPERATURE (F)
EXHAUST/
THE OUTPUT FROM THE CONTROL TO THE
RET_FAN_OUT RETL\J/lF\_:II\Dl FAN R Al41 554 EXHAUST OR RETURN FAN VFD (4]
RETURN FAN THE ACTUAL PRESSURE THAT IS USED TO
RET_FAN_PRES | prESSURE R Al42 555 CONTROL THE RETURN FAN (IWC)
THE STATUS OF THE RETURN FAN
RETURN FAN RUN VERIFICATION CIRCUIT (0 - STOP
RET_FAN_STAT STATUS R BI52 1333 VERIFICATION CIRCUIT OPEN /1 - RUN
VERIFICATION CIRCUIT CLOSED)
SAT HIGH LIM | SATHIGHLIMIT |  RwW AV26 1051 THE UPPER LIMIT FOR THE SUPPLY AIR

TEMPERATURE SET POINT ON A VAV UNIT (F)
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FORM 100.50-NOM3 (109)

TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUEDR3ee notes at end of table)

BACNET

USER MODBUS
BACNET NAME INTERFACE READ/ | OBJECT | prGiSTER POINTS LIST DESCRIPTION
NAME WRITE | TYPEAND | 7 -Por oo
INSTANCE
THE LOWER LIMIT FOR THE SUPPLY AIR
SAT_LOW_LIM | SATLOW LIMIT RIW AV27 1052 TEMPERATURE SET POINT ON A VAV UNIT (F)
THIS IS AN ANALOG INPUT FROM THE BAS
SYSTEM THAT ALLOWS THE RESET OF THE
ACTIVE SUPPLY AIR TEMPERATURE SET
SUPPLY AIR POINT ON VAV UNITS. 0 VOLTS USES SAT HIGH
SAT_RST_BAS | 1Evp RST BAS RIW AV28 1053 LIMIT AND 5 VOLTS USES SAT LOW LIMIT (V).
“SAT RST BAS” MUST BE ENABLED USING
THE SERVICE KEY IN ORDER TO USE THIS
FEATURE
sgéEJoRrﬂEn\DAP THE SATURATION TEMPERATURE OF THE
SAT_SUC_TMP1 | JE\BERATURES R Al43 556 SYSTEM 1 SUCTION GAS BASED ON THE
1 SUCTION) SYSTEM 1 SUCTION PRESSURE (F)
SLSJéEJoRrﬂE?AP THE SATURATION TEMPERATURE OF THE
SAT_SUC_TMP2 | 2\ bERATURES R Al44 557 SYSTEM 2 SUCTION GAS BASED ON THE
5 SUCTION) SYSTEM 2 SUCTION PRESSURE (F)
sSéWoRr\ﬂE?AP THE SATURATION TEMPERATURE OF THE
SAT_SUC_TMP3 | 2\ IbERATURES R Al45 558 SYSTEM 3 SUCTION GAS BASED ON THE
3 SUCTION) SYSTEM 3 SUCTION PRESSURE (F)
SAT TEMPERING IDENTIFIES IF SUPPLY AIR TEMPERING IS
SAT_TEMPER ENABLE R BIS3 1334 TURNED ON (ON / OFF)
SENSOR/MISC IDENTIFIES IF ASENSOR OR MISCELLANEOUS
SEN_MSC_FLT FAULT R BIS4 1335 FAULT IS PRESENT (0- NO FAULT; 1 - FAULTED)
THE STATUS OF THE SUPPLY FAN AIR
SF PROVING PROVING CIRCUIT (STO - STOP VERIFICATION
SF_PROV_SW SWITCH R BISS 1336 CIRCUIT OPEN /1 - RUN VERIFICATION
CIRCUIT CLOSED)
SF SPEED FOR THE FAN SPEED THE CONTROL USES WHEN
SF_SPD_H_SAT IGH SAT RIW AV29 1054 USING SUPPLY FAN SPEED SAT RESET TO
SWITCH TO THE SAT HIGH LIMIT SET POINT (%)
SF SPEED FOR THE FAN SPEED THE CONTROL USES WHEN
SF_SPD_L_SAT COW SAT RIW AV30 1055 USING SUPPLY FAN SPEED SAT RESET TO
SWITCH TO THE SAT LOW LIMIT SET POINT (%)
IDENTIFIES THE STATUS OF THE SMOKE
SMOKE_PUR_1 | SMOKE PURGE 1 R BI56 1337 PURGE 1 INPUT EITHER HARD WIRED OR
COMMUNICATED (ON / OFF)
IDENTIFIES THE STATUS OF THE SMOKE
SMOKE_PUR_2 | SMOKE PURGE 2 R BI57 1338 PURGE 2 BINARY EITHER HARD WIRED OR
COMMUNICATED (ON / OFF)
IDENTIFIES THE STATUS OF THE SMOKE
SMOKE_PUR_3 | SMOKE PURGE 3 R BI58 1339 PURGE 3 INPUT EITHER HARD WIRED OR
COMMUNICATED (ON / OFF)
SMOKE PURGE A COMMUNICATED INPUT THAT ALLOWS
SMOKE_PUR1_B RIW AV(BV)90 1115 SMOKE PURGE 1TO BE TURNED ON OR OFF (0
1 BAS SWYRET
= OFF; 1 = OFF)
SMOKE PURGE A COMMUNICATED INPUT THAT ALLOWS
SMOKE_PUR2_B RIW AV(BV)91 1116 SMOKE PURGE 2 TO BE TURNED ON OR OFF (0
2BAS — OFE 4 -
= OFF; 1 = OFF)
SMOKE PURGE A COMMUNICATED INPUT THAT ALLOWS
SMOKE_PUR3_B RIW AV(BV)92 117 SMOKE PURGE 3 TO BE TURNED ON OR OFF (0

3 BAS

= OFF; 1 = OFF)
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FORM 100.50-NOM3 (109)

TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUEDR3ee notes at end of table)

BACNET NAME INTERFACE REGISTER POINTS LIST DESCRIPTION
NAME WRITE | TYPEAND | 7 -P20 oo
INSTANCE
FOR A CONSTANT VOLUME UNIT THIS IS THE
STG_1_COOL | STG1COOLING RIW AV31 1056 ACTIVE SAT SET POINT FOR A FIRST STAGE
COOLING DEMAND (F)
FOR A CONSTANT VOLUME UNIT THIS IS THE
STG_1_HEAT | STG1HEATING RIW AV32 1057 ACTIVE SAT SET POINT FOR A FIRST STAGE
HEATING DEMAND (F)
FOR A CONSTANT VOLUME UNIT THIS IS THE
STG_2 COOL | STG 2 COOLING RIW AV33 1058 ACTIVE SAT SET POINT FORA SECOND STAGE
COOLING DEMAND (F)
FOR A CONSTANT VOLUME UNIT THIS IS THE
STG_2 HEAT | STG2HEATING RIW AV34 1059 ACTIVE SAT SET POINT FORA SECOND STAGE
HEATING DEMAND (F)
SUP_AIR_TEMP SU?E'JPA'R R Al46 559 ACTUAL SUPPLY AIR TEMPERATURE (F)
THIS IS EITHER A HARDWIRED OR
SUPPLY AIR COMMUNICATED 0 TO 5 VOLT DC INPUT THAT
SUP_AIR_TRST TEMP RST R Alar 560 ADJUST THE SUPPLY AIR SET POINT BETWEEN
THE SAT LOW AND SAT HIGH LIMIT (V)
SUP_FAN_VFD | SUPPLY FAN VFD R Al48 561 \T/'l;'g ﬁ,/C)TUA" OUTPUT TO THE SUPPLY FAN
0
THE STATUS OF THE BINARY OUTPUT FROM
SUPPLY_FAN SUPPLY FAN R BI59 1340 THE CONTROLLER TO THE SUPPLY FAN
CIRCUIT (0 = OFF, 1 = ON)
A 0- VALUE ALLOWS ALL COMPRESSORS TO
OPERATE; 1 - TURNS OFF COMPRESSOR
SYSTEM_STOP | SYSTEM STOP RIW AV35 1060 SYSTEM 1; 2 - TURNS OFF COMPRESSOR
SYSTEM 2; 3 - TURNS OFF COMPRESSOR
SYSTEM 3
TEMP_1_ TEMPERATURE 1 R AldS s60 THE ACTUAL TEMPERATURE OF THE SYSTEM
SUCTION SUCTION 1 SUCTION LINE (F)
THE SYSTEM 1 SUPERHEAT TEMPERATURE,
SJIEEA;H:E_AT TE“QEEEQL%’;?S R AI50 563 SYSTEM MUST HAVE SUCTION PRESSURE
TRANSDUCER INSTALLED (F)
TEMP_2_ TEMPERATURE 2 R A5 s64 THE ACTUAL TEMPERATURE OF THE SYSTEM
SUCTION SUCTION 2 SUCTION LINE (F)
THE SYSTEM 2 SUPERHEAT TEMPERATURE,
SJEE’%ZE;\T TE“QEEEQL%?ES R Al52 565 SYSTEM MUST HAVE SUCTION PRESSURE
TRANSDUCER INSTALLED (F)
TEMP_3_ TEMPERATURE 3 R AlS3 565 THE ACTUAL TEMPERATURE OF THE SYSTEM
SUCTION SUCTION 3 SUCTION LINE (F)
THE SYSTEM 3 SUPERHEAT TEMPERATURE,
SJIEI';ARE)I:?I;AT Tg'\gEEEQLUEiES R Al54 567 SYSTEM MUST HAVE SUCTION PRESSURE
TRANSDUCER INSTALLED (F)
UNDER FLOOR THE CALCULATED DEW POINT OF THE AIR
UND_FLR_DEWP | = hevy poINT R AlSS 568 UNDER THE FLOOR INAFLEXSYS SYSTEM (F)
UNDER FLOOR HUMIDITY VALUE OF THE AIR UNDER THE
UND_FLR_HUMD HUMIDITY R Al56 569 FLOOR THE CONTROL IS CONTROLLING TO IN
AFLEXSYS SYSTEM (%)
TEMPERATURE OF THE AIR UNDER THE
UND_FLR_TeEmp | UNDER FLOOR R Al57 570 FLOOR THE CONTROL IS CONTROLLING TO IN

TEMP

A FLEXSYS SYSTEM (F)
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FORM 100.50-NOM3 (109)

TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUEDR3ee notes at end of table)

BACNET NAME

USER
INTERFACE
NAME

READ/
WRITE

BACNET
OBJECT
TYPE AND
INSTANCE

MODBUS
REGISTER
ADDRESS

POINTS LIST DESCRIPTION

UND_HUMD_BAS

UNDER FLOOR
HUMIDITY BAS

R/W

AV36

1061

THIS ALLOWS THE BAS SYSTEM TO INPUT

A UNDER FLOOR HUMIDITY VALUE TO THE
CONTROL ONAFLEXSYS SYSTEM (%) “UNDER
FLR HUMI BAS” MUST BE ENABLED USING
THE SERVICE KEY IN ORDER TO USE THIS
FEATURE

UND_TEMP_BAS

UNDER FLOOR
TEMP BAS

R/W

AV37

1062

THIS ALLOWS THE BAS SYSTEM TO INPUT A
UNDER FLOOR TEMPERATURE VALUE TO THE
CONTROLONAFLEXSYS SYSTEM (F). “UNDER
FLR TEMP BAS” MUST BE ENABLED USING
THE SERVICE KEY IN ORDER TO USE THIS
FEATURE

UNIT_MODE

UNIT MODE

Al58

571

0 - OCCUPIED COOLING
1-OCCUPIED COOLING LOW

2 - OCCUPIED COOLING HIGH

3 - OCCUPIED COOLING WITH BYPASS
4 - OCCUPIED COOLING WITHOUT BYPASS
5- OCCUPIED HEATING

6 - OCCUPIED HEATING LOW

7 - OCCUPIED HEATING HIGH

8 - OCCUPIED STANDBY

9 - UNOCCUPIED COOLING

10 - UNOCCUPIED COOLING LOW
11 - UNOCCUPIED COOLING HIGH
12 - UNOCCUPIED HEATING

13 - UNOCCUPIED HEATING LOW
14 - UNOCCUPIED HEATING HIGH
15 - UNOCCUPIED STANDBY

16 - COMFORT VENT COOLING
17 - COMFORT VENT HEATING

18 - NIGHT SET BACK

19 - MORNING WARM UP

20 - POWER UP STANDBY

UNIT_STOP

UNIT STOP

R/W

AV93

1118

THIS COMMAND ALLOWS THE UNIT TO BE
SHUT DOWN THROUGH THE BAS SYSTEM (0 =
NORMAL OPERATION/ 1 = STOPPED

UNOCC_ZN_
cooL

UNOCCUPIED
ZONE COOLING

R/W

AV38

1063

THE UNOCCUPIED ZONE COOLING SET POINT
(F)

UNOCC_ZN_
HEAT

UNOCCUPIED
ZONE HEATING

R/W

AV39

1064

THE UNOCCUPIED ZONE HEATING SET POINT
(F)

UNSTABLE _SYS

UNSTABLE
SYSTEM

B160

1341

THIS INDICATES A UNSTABLE SYSTEM WHEN
TWO UNITS ARE TWINNED TOGETHER AND
THERE IS ASUDDEN DROP IN SUPPLY AIR
TEMPERATURE OR FAN SPEED (0 - NORMAL
OPERATION /1 - UNSTABLE CONDITION)

VAV_HEAT

VAV HEAT

BI161

1342

IDENTIFIES THE STATUS OF THE BINARY
OUTPUT TP ENERGIZE A VAV HEAT RELAY (OFF
/ ON)

VENT_CONTROL

VENTILATION
CONTROL

R/W

AV(BV)94

1119

A COMMUNICATED INPUT THAT ALLOWS THE
SELECTION OF THE VENTILATION FUNCTION (0
= FIXED MINIMUM; 1= DEMAND)

VENT_DEM_OUT

VENTILATION
DEMAND P1
OUTP

Al59

572

THE VENTILATION OUTPUT BEING GENERATED
BY THE DEMAND VENTILATION FEATURE (%)

VENT_ENABLE

VENTILATION
ENABLE

R/W

AV95

1120

THIS COMMAND ALLOWS THE VENTILATION
FUNCTION TO BE TURNED ON OR OFF (0= OFF
/1=0N)
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FORM 100.50-NOM3 (109)

TABLE 6-12 - BACNET MS/TP, MODBUS, BACNET IP (CONTINUEDR3ee notes at end of table)

BACNET NAME INTERFACE REGISTER POINTS LIST DESCRIPTION
NAME WRITE | TYPEAND | 7 o0 oo
INSTANCE
W1 LOW HEAT A COMMUNICATED VALUE THAT ALLOWS THE
W1_LO_HEAT B RIW AV(BV)96 1121 W1 HEAT CALL TO BE TURNED ON AND OFF (0
BAS WIDEAL
= OFF; 1= ON)
IDENTIFIES THE STATUS OF THE W1 HEAT
W1_LOW_HEAT | W1LOW HEAT R BI62 1343 INPUT WITH EITHER A HARDWIRED OR
COMMUNCIATED INPUT (ON / OFF)
W2 HIGH HEAT A COMMUNICATED VALUE THAT ALLOWS THE
W2_HI_HEAT B RIW AV(BV)97 1122 W2 HEAT CALL TO BE TURNED ON AND OFF (0
BAS s AFE 4 =
= OFF; 1= ON)
IDENTIFIES THE STATUS OF THE W2 HEAT
W2_HIGH_HEAT | W2 HIGH HEAT R BI63 1344 INPUT WITH EITHER A HARDWIRED OR
COMMUNCIATED INPUT (ON / OFF)
V1 LOW COOL A COMMUNICATED VALUE THAT ALLOWS THE
Y1_LO_COOL_B RIW AV(BV)98 1123 Y1 COOL CALL TO BE TURNED ON AND OFF (0
BAS — ORE 1 =
= OFF; 1= ON)
IDENTIFIES THE STATUS OF THE Y1 COOL
Y1_LOW_COOL | Y1LOW cooL R BI64 1345 INPUT WITH EITHER A HARDWIRED OR
COMMUNCIATED INPUT (ON / OFF)
V2 HIGH COOL A COMMUNICATED VALUE THAT ALLOWS THE
Y2_HI_COOL_B RIW AV(BV)99 1124 Y2 COOL CALL TO BE TURNED ON AND OFF (0
BAS ipiahurnl
= OFF; 1= ON)
IDENTIFIES THE STATUS OF THE Y2 COOL
Y2_HIGH_COOL | Y2LOW cooL R BI65 1346 INPUT WITH EITHER A HARDWIRED OR
COMMUNCIATED INPUT (ON / OFF)
ZONE TEMPERATURE THE CONTROL IS
ZONE_TEMP ZONE TEMP R AlBO 573 CONTROLLING TO (F)
THIS ALLOWS THE BAS SYSTEM TO INPUT A
ZONE TEMPERATURE VALUE, DEGREE F, TO
ZONE_TMP_BAS | ZONE TEMPBAS | R/W AV40 1065 THE CONTROL. TO USE THIS FEATURE THE

“CONTROL METHOD”MUST BE SETTO “COMM
ZONE TEMP”

NOTES

1. THE MOST UP TO DATE LISTING OF THE STANDARD POINTS MAPPING CAN BE FOUND IN THE YORK/JCI WEBSITE.
2.INORDER TO DO BACNET IPA GATEWAY MODEL FS-B2010-02-01Y MUST BE PURCHASED FROM FIELDSERVER TECHNOLOGIES.
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TABLE 6-13 — LON POINTS L|ST(See notes at end of table)

FORM 100.50-NOM3 (109)

BACnet
USER OBJECT
BACnet NAME INTERFAGE NAME | TYPE AND SNVT POINTS LIST DESCRIPTION
INSTANCE
DUCT STATIC SET SNVT count_f | ADERIVED VALUE THE DUCT STATIC IS CON-
nvoACT _DSP_SP POINT Al-001 (51) TROLED TO ("WG)
ACTIVE MINIMUM SNVT count f | ADERIVED VALUE THE MINIMUM VENTILATION AIR
nvoACT_MIN_FLOW AIR FLOW Al-002 (51) IS CONTROLED TO (CFM)
ACTIVE MINIMUM SNVT switch | A DERIVED VALUE THE DAMPER IS CONTROLED
nVOACT_MIN_POS POSITION Al-003 (95) TO FOR MINIMUM VENTILATION AIR (%)
SNVT count f | ADERIVED VALUE THE SUPPLY AIR TEMEPRA-
nVOACT_SAT_SP SUPPLYAIR SETP |  Al-004 B TURE IS CONTROLED T0 (F)
. ALLOWS THE ACTIVE SLAB CONTROL FEATURE
nviACT_SLAB_CTL ACT'VETg'gI‘_B CON- 1 Aveo77 SNV(TQ—;)"" teh | T0 BE TURNED ON AND OFF ON FLEXSYS UNITS
(0 = OFF /1 = ON)
nviBUILD_PRES_SP BUILDING PRES- | 5\ gg1 | SNVT_count f |1 gyl DING PRESSURE SET POINT ("WG)
SURE SP (51)
nvoBLD_STAT PRS BU'LDI'D':{%STAT'C AI-005 SNVT(E‘;‘)’“”U ACTUAL BUILDING PRESSURE INPUT ("WG)
nvoBYPASS_DAMPER | BYPASS DAMPER | AI-006 SNV(Tgss';’V'tCh ACTUAL BYPASS DAMPER POSITION (%)
SNVT_count_f
nvoCO2_1_OUT CO2 1 (OUTSIDE) | AI-007 B ACTUAL OUTDOOR CO2 VALUE (PPM)
SNVT count_f
nvoC02_2_INSIDE CO2 1 (INSIDE) AI-008 By~ |ACTUALINDOOR CO2 VALUE (PPM)
SNVT count f | THE DIFFERENCE BETWEEN THE INDOOR AND
nviCO2_OFFSET CO2 OFFSET AV-002 By = | OUTSIDE CO2 MUST EXCEED THIS VALUE TO INITI-
ATE DEMAND VENTILATION (CO2)
COOLING/HEATING SNVT switch | GIVES THE FAULT STATUS OF THE COOLING AND
nvoCOL_HEAT_FLT FAULT BI-002 (95) HEATING SYSTEM (0 - NOT FAULT: 1 - FAULTED)
nvoCOMP_1A COMPRESSOR 1A |  BI-003 SNV(Tgss';’V'tCh STATUS OF COMPRESSOR 1A, (ON/OFF)
nVoCOMP_1B COMPRESSOR 1B |  BI-004 SNV(T§5S;”'t°h STATUS OF COMPRESSOR 1B, (ON/OFF)
SNVT_switch
nvoCOMP_2A COMPRESSOR 2A |  BI-005 () STATUS OF COMPRESSOR 2A, (ON/OFF)
nvoCOMP_2B COMPRESSOR 2B |  BI-006 SNV(Tgss)‘”'tCh STATUS OF COMPRESSOR 2B, (ON/OFF)
SNVT_switch
nvoCOMP_3A COMPRESSOR 3A | BI-007 ) STATUS OF COMPRESSOR 3A, (ON/OFF)
nVoCOMP_3B8 COMPRESSOR 3B | BI-008 SNV(Tgss';’V'tCh STATUS OF COMPRESSOR 3B, (ON/OFF)
. STATUS OF COMPRESSOR SYSTEM 1 LOW PRES-
nvoCOMP_LPCO 1 Co“ﬁi'égsfo'? BI-009 SNV(T§5S)‘”'t°h SURE CUTOUT CIRCUIT (NFL - NO FAULT / FLT -
FAULTED)
. STATUS OF COMPRESSOR SYSTEM 2 LOW PRES-
nvoCOMP_LPCO_2 CO'\QEEESZSOR BI-010 SNV(TQ—;)"" itch | SURE CUTOUT CIRCUIT (NFL - NO FAULT / FLT -
FAULTED)
. STATUS OF COMPRESSOR SYSTEM 3 LOW PRES-
nvoCOMP_LPCO_3 Co“ﬁi'égsssOR BI-011 SNV(TQ—SS)""'tCh SURE CUTOUT CIRCUIT (NFL - NO FAULT / FLT -
FAULTED)
. STATUS OF COMPRESSOR SYSTEM 1 COMPRES-
nvoCOMP_STAT 1 COMPRESSOR Blot2 | SNVI_SWIth | 5op SAFETY CIRCUIT (NFL - NO FAULT / FLT -
STATUS 1 (95)
FAULTED)
. STATUS OF COMPRESSOR SYSTEM 2 COMPRES-
nvoCOMP_STAT 2 COS“ATZF;EESZOR BI-013 SNV(Tgss';’V'tCh SOR SAFETY CIRCUIT (NFL - NO FAULT / FLT -
FAULTED)
. STATUS OF COMPRESSOR SYSTEM 3 COMPRES-
nvoCOMP_STAT 3 COS':"TPA$5§S30R BI-014 SNV(T§5S)‘”'t°h SOR SAFETY CIRCUIT (NFL - NO FAULT / FLT -

FAULTED)
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BACnet
USER OBJECT
BACnet NAME INTERFAGE NAME | TYPE AND SNVT POINTS LIST DESCRIPTION
INSTANCE
A HARDWIRED ENTERED ANALOG VOLTAGE THAT
. RESULTS IN A %RESET DOWN FROM THE DUCT
nvoDCT ST PR RT | PYCT S;PéTT'C PRES | ALot6 SNV%;;” teh | STATIC HIGH LIMIT BASED ON A PERCENT OF THE
DIFRFERENCE BETWEEN DUCT STATIC HIGH LIMIT
AND DUCT STATIC LOW LIMIT (%)
SNVT _count f | ACTUAL DUCT STATIC PRESSURE INPUT TO THE
nvoDCT_STAT PRS | DUCT STATICPRES | AI-017 &) CONTROL (WG)
SNVT switch | THIS ALLOWS THE DEW POINT RESET FEATURE
nviDEW_PNT RST | DEW POINTRESET | AV-080 = TO BE TURNED ON AND OFF ON FLEXSYS UNITS
(95) _ _
(0= OFF /1= ON)
nviDSP_HI_LIMIT puct SJQEC HIGH | V003 SNVT(g‘;‘)’“”t—f THE DUCT STATIC UPPER SET POINT ("WG)
nviDSP_LO_LIMIT pucT ?_ITQITT'C LOW 1 Av-004 SNVT(E‘j‘)’“”t—f THE DUCT STATIC LOWER SET POINT ("WG)
ABAS ENTERED VALUE THAT RESULTS IN A %RE-
SET DOWN FROM THE DUCT STATIC HIGH LIMIT
. BASED ON A PERCENT OF THE DIFRFERENCE
nviDSP_RST_BAS DUCTRSSTEfSPRES AV-005 SNV%;;” teh | BETWEEN DUCT STATIC HIGH LIMIT AND DUCT
STATIC LOW LIMIT (%). "DUCT PRES RST BAS"
MUST BE ENABLED USING THE SERVICE KEY IN
ORDER TO USE THIS FEATURE
. ECONOMIZER SNVT switch | ALLOWS THE ECONOMIZER FEATURE TO BE
NVIECONO_INSTAL INSTALLED AV-081 (95) TURNED ON AND OFF (0 = OFF / 1 = ON)
ECONOMIZER THE ECONOMIZER METHOD BEING USED BY THE
nvoECON_ME_USED VETHOD Al-018 | SNVT count (8) | CONTROL (1 - DRY BULB; 2 - SINGLE ENTHALPY:
3 - DUAL ENTHALPY: 4 - BEST METHOD)
ECONOMIZER STATUS OF THE ECONOMIZER OPTION (0 - IN-
nVOECON_STATUS SUITABLE ECON Al-019 | SNVT count (8) | STALLED AND INACTIVE; 1 - INSTALLED AND AC-
INSTALLED TIVE; 2 - NOT INSTALLED: 3 - DISABLED)
. EVAP LEAVING AIR SNVT _count f | ON A FLEXSYS UNIT WITH BYPASS THIS IS THE
nviEL_AIR_TMP_H TEMP HIGH AV-007 (51) SUPPLY AIR TEMPERATURE HIGH SET POINT (F)
. EVAP LEAVING AIR SNVT _count f | ON AFLEXSYS UNIT WITH BYPASS THIS IS THE
nviEL_AIR_TMP_L TEMP LOW AV-008 (51) SUPPLY AIR TEMPERATURE LOW SET POINT (F)
EVAPORATOR AIR SNVT count f | ACTUAL TEMPERATURE OF AIR LEAVING THE
nvoEVAP_AIR_TMP TEMP 1 Al-020 (51) EVAPORATOR COIL ON A FLEXSYS UNIT (F)
SNVT switch | THE STATUS OF THE BINARY OUTPUT FOR THE
NVOEXHAUST FAN EXHAUST FAN BI-022 ) EXHAUST { ON/ OFF)
THE STATUS OF THE EXHAUST FAN RUN VERIFI-
EXHAUST FAN SNVT switch | CATION CIRCUIT (RUN - ON VERIFICATION CIRCUIT
nVOEXH_FAN_STAT STATUS BI-021 (95) CLOSED / STO - STOP - VERIFICATION CIRCUIT
OPEN)
SNVT switch | IDENTIFIES IF THERE IS A SUPPLY, EXHAUST, OR
nVOFAN_FAULT FAN FAULT BI-023 (95) RETURN FAN FAULT (0 - NO FAULT; 1= FAULTED)
SNVT switch | IDENTIFIES THE STATUS OF THE BINARY DIRTY
nVOFILTER STATS FILTER STATUS BI-025 ) FILTER INPUT (0- NO FAULT. 1- FAULTED)
HEAT ENTERING SNVT count f | ACTUAL TEMPERATURE OF THE AIR ENTERING
NVOHEAT_ENT_TMP TEMP Al-022 (51) THE STAGGED HEAT SECTION (F)
. SNVT _count f | THE HEATING SAT SET POINT FOR A VAV OR
NVIHEATING_SAT HEATING SAT AV-009 &) FLEXSYS UNIT (F)
ELECTRIC HEAT DERIVED VALUE SHOWING THE NUMBER OF
nvoHEAT STAGES | STAGES GAS HEAT | AI-023 | SNVT count (8) | ELECTRIC OR STAGGED GAS HEAT STAGES AVAIL-
STAGES ABLE (1-7)
SNVT switch | THE OUPUIT FROM THE CONTROL TO A HOT WA-
nVOHEATING_VALV HEATING VALVE Al-024 (9—53) " | TER, STEAM, OR MODULATING GAS HEAT VALVE

(%)
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TABLE 6-13 — LON POINTS LIST (CONTINUED)see notes at end of table)

COOLING SETP

BACnet
USER OBJECT
BACnet NAME INTERFAGE NAME | TYPE AND SNVT POINTS LIST DESCRIPTION
INSTANCE
. THE STATUS OF THE FREEZESTAT CIRCUIT ON
nvoHW_FRZ_STAT HOT%’YF/;}EE FRZ BI-033 SNVIQ—SS)W teh 1 UNITS WITH HOT WATER OR STEAM HEAT. (FLT -
FAULTED / NFL - NO FAULT)
. SNVT switch | THE MAXIMUM ALLOWABLE SETTING FOR THE BY
nviMAX_BYPASS MAXIMUM BYPASS | AV-010 (95) PASS DAMPER IN A FLEXSYS UNIT (%)
MAX FLOW DE- SNVT count f | THE MAXIMUM ALLOWABLE AIRFLOW FOR DE-
nviMAX_FLOW_DV MAND VENTILA- AV-011 5 1)“ " | MAND VENTILATION WITH AN AIR MEASURING
TION STATION (CFM)
THE MINIMUM OUTDOOR TEMEPRATURE AT
nvIMECH_LCK_TMP ME%TJ?‘T%\';IgCK' AV-012 SNVT(g‘;‘)’“”t—f WHICH MECHANICAL COOLING IS ALLOWED TO
OPERATE (F)
MIN FLOW DE- SNVT count £ | THE MINIMUM ALLOWABLE AIRFLOW FOR DE-
nviMIN_FLOW_DV MAND VENTILA- AV-013 (5‘1")’“ " [ MAND VENTILATION WITH AN AIR MEASURING
TION STATION (CFM)
SNVT count f | ONAFLEXSYS UNIT THIS IS THE SUPPLY AIR
nViMIXD_SAT_LIM MIXED SATLIMIT | AV-014 —COUNLT | SETPOINT WHEN OPERATING WITHOUT A BYPASS
(51)
DAMPER (F)
. A BAS GENERATED COMMAND TO ALLOW THE
nviMORN_WUP_CMD MO%’;'%%,‘\’:QRM AV-086 SNV&—;)W ftch | MORNING WARM UP FEATURE TO BE TURNED ON
AND OFF (0 = OFF / 1 = ON)
ON A VAV OR FLEXSYS UNIT THIS IS THE RETURN
. SNVT _count_f | AIR TEMPERATURE SET POINT USED TO DETER-
nViMORN_WUP_RAT | RAT HEATING SETP | AV-015 (51) MINE WHEN THE UNIT SHOULD SWITCH TO THE
HEATING MODE (F)
. THIS COMMAND ALLOWS THE NIGHT SET BACK
nviNIGHT _SETBAC NIGHT SETBACK | =\ 577 SNVT_switch | e ATING FUCTION TO BE TURNED ON AND OFF (0
(FOR HEATING) (95) " "
= OFF /1 = ON)
rvoOA_DAMPER OA DAMPER ALO25 SNV'(I'g_Ss)\Nltch ;I;}-l)ls IS THE POSITION OF THE OUTDOOR DAMPER
0
THE MINIMUM POSITION FOR THE OUTDOOR AIR
. OA DAMPER MIN SNVT switch | DAMPER WHEN USING FIXED VENTILATION CON-
nviOA_DAMP_POS1 POSITION 1 AV-016 (95) TROL WHEN THE SUPPLY FAN IS AT FULL SPEED
(%)
THE MINIMUM POSITION FOR THE OUTDOOR AIR
. OA DAMPER MIN SNVT switch | DAMPER WHEN USING FIXED VENTILATION CON-
nviOA_DAMP_POS?2 POSITION 2 AV-017 (95) TROL WHEN THE SUPPLY FAN IS AT 50% OF FULL
SPEED (%)
nvoOA_ENTHALPY OUTSIDEAIREN- | 5 595 | SNVT_count f f )~ryal OUTSIDE AIR ENTHALPY (BTUILB)
THALPY (51)
THE UPPER ENTHALPY LIMIT TO ALLOW THE USE
nviOA_ENTH_LIMT OA EI[\:“TATTALPY AV-018 SNVT(g‘;‘)’“”t—f OF OUTDOOR AIR FOR SINGLE OR DUAL EN-
THALPY ECONOMIZER (BTU/LB)
THE VELOCITY OF THE AIR AS MEASURED AT A
nvoOA_FLO_PRS 1 OA F'S'SI\QVEF;RES' AI-027 SNVT(E‘j‘)’“”t—f MINIMUM, FULL, OR 1/3 DAMPER SECTION OF AN
AIR MEASURING STATION (FPM)
THIS IS THE VELOCITY OF THE AIR AS MEASURED
nvoOA_FLO_PRS_2 OA FéSI‘éVEPZRES' AI-028 SNVT@?‘)’“”t—f AT THE 2/3 DAMPER SECTION OF AN AIR MEASUR-
ING STATION (FPM)
nvoOA_REL_HUMID OUTS,\'AEI’;?\'(R HU- Al-029 SNV&—;)W tch | ACTUAL OUTDOOR AIR RELATIVE HUMIDITY (%)
nvoOA_TEMP OUTSIDEAIRTEMP |  AI-030 SNVT@?‘)’“”L‘( ACTUAL OUTDOOR AIR TEMPERATURE (F)
. THIS BAS COMMAND ALLOWS THE UNIT TO BE
nViOCCUPNCY_CMD OCCU';/’I*X:\ICJ COM-1 " Av-088 SNVIQ—SS)W eh | PLACED IN THE OCCUPIED OR UNOCCUPIED
MODE (0 = UNOCCUPIED / 1 = OCCUPIED)
nviOCC_ZN_COOL OCCUPIED ZONE | =\ 5pq | SNVT_count f | rie 5ccupIED ZONE COOLING SET POINT (F)

(81)
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BACnet
USER OBJECT
BACnet NAME INTERFAGE NAME | TYPE AND SNVT POINTS LIST DESCRIPTION
INSTANCE
. OCCUPIED ZONE SNVT_count_f
nviOCC_ZN_HEAT HEATING SETP AV-022 B THE OCCUPIED ZONE HEATING SET POINT (F)
PRESSURES 1 SNVT_count_f
nvoPRS_1_DISCH DISCHARGE Al-031 B ACTUAL SYSTEM 1 DISCHARGE PRESSURE (PSI)
PRESSURES 1 SNVT count_f
nvoPRS_1_SUCTION SUGTION Al-032 B ACTUAL SYSTEM 1 SUCTION PRESSURE (PSI)
PRESSURES 2 SNVT_count_f
nvoPRS_2_DISCH DISCHARGE AI-033 B ACTUAL SYSTEM 2 DISCHARGE PRESSURE (PSI)
nvoPRS_2_SUCTION PRESSURES 2 AL03a | SNVT_countf | )oryaL SYSTEM 2 SUCTION PRESSURE (PSI)
SUCTION (51)
PRESSURES 3 SNVT_count_f
nvoPRS_3 DISCH DISCHARGE AI-035 B ACTUAL SYSTEM 3 DISCHARGE PRESSURE (PSI)
PRESSURES 3 SNVT_count_f
nvoPRS_3_SUCTION SUGTION AI-036 B ACTUAL SYSTEM 3 SUCTION PRESSURE (PSI)
ON A VAV OR FLEXSYS UNIT THIS VALUE IS USED
nviRAT_COOL_SP RAT gEOTC;,L'NG AV-023 SNVT@?‘)’“”U TO DETERMINE WHEN THE UNIT SHOULD SWITCH
TO THE COOLING MODE (F)
. A DERIVED VALUE FOR THE CURRENT SET POINT
nvoRET_AIR_BY_S Aclg/ﬁfg gl/iss Al-037 SNVIQ—SS)W tch | OF THE RETURN AIR BYPASS DAMPER ON A
FLEXSYS UNIT (%)
nvoRET_AIR_ENTH RETURN AIR EN- Alozg | SNVT_countf | \cTyAL RETURN AIR ENTHALPY (BTU/LB)
THALPY (51)
nvoRET_AIR_HUMD RETU,\;'SI/."F'\? HU- AI-039 SNVIS;SS;’V teh | ACTUAL RETURN AIR RELATIVE HUMIDITY (%)
nvoRET _AIR_ TEMP | RETURNAIRTEMP | AI-040 SNVT(E‘;‘)’“”U ACTUAL RETURN AIR TEMPERATURE (F)
EXHAUST/RETURN THE OUTPUT FROM THE CONTROL TO THE EX-
RET_FAN_OUT FAN VFD Al4t HAUST OR RETURN FAN VFD (%)
RETURN FAN SNVT count_f | THE ACTUAL PRESSURE THAT IS USED TO CON-
nvoRET_FAN_PRES PRESSURE Al-042 (51) TROL THE RETURN FAN ((IWC)
THE STATUS OF THE RETURN FAN RUN VERIFI-
RETURN FAN SNVT switch | CATION CIRCUIT (RUN - VERIFICATION CIRCUIT
nvoRET_FAN_STAT STATUS BI-052 (95) CLOSED / STO - STOP - VERIFICATION CIRCUIT
OPEN)
. SNVT _count_f | THE UPPER LIMIT FOR THE SUPPLY AIR TEMPEA-
nViSAT_HIGH_LIM SAT HIGH LIMIT AV-026 B TURE SET POINT ONAVAV UNIT (F)
. SNVT count_f | THE LOWER LIMIT FOR THE SUPPLY AIR TEMPEA-
nViSAT_LOW_LIM SAT LOW LIMIT AV-027 B TURE SET POINT ON A VAV UNIT (F)
THIS IS AN ANALOG INPUT FROM THE BAS SYS-
TEM THAT ALLOWS THE RESET OF THE ACTIVE
SUPPLY AIR TEMPERATURE SET POINT ON VAV
nviSAT RST_BAS SUP';LQ(TA&ST EMP | Av-028 SNVT(g‘j‘)’“”t—f UNITS. 0 VOLTS USES SAT HIGH LIMIT AND 5
VOLTS USES SAT LOW LIMIT (V). "SAT RST BAS"
MUST BE ENABLED USING THE SERVICE KEY IN
ORDER TO USE THIS FEATURE
SSCA:\EJC)RI\'IM'I—'EII\D/IP SNVT count f | THE SATURATION TEMPERATURE OF THE SYSTEM
nvoSAT_SUC_TMP1 Al-043 —COUNLT 1 1 SUCTION GAS BASED ON THE SYSTEM 1 SUC-
(TEMPERATURES 1 (51) TION PRESSURE (F)
SUCTION)
sSéEJoRr\ﬂEIl\DAP SNVT count f | THE SATURATION TEMPERATURE OF THE SYSTEM
nvoSAT_SUC_TMP2 Al-044 —CounLt | 5> SUCTION GAS BASED ON THE SYSTEM 2 SUC-
(TEMPERATURES 2 (51) TION PRESSURE (F)
SUCTION)
SS(A;%R,\IAEK)AP SNVT count f | THE SATURATION TEMPERATURE OF THE SYSTEM
nvoSAT_SUC_TMP3 Al-045 —COUNLT 1 3 SUCTION GAS BASED ON THE SYSTEM 3 SUC-
(TEMPERATURES 3 (51)
SUCTION) TION PRESSURE (F)

156

Continued on next page

JOHNSON CONTROLS



FORM 100.50-NOM3 (109)

TABLE 6-13 — LON POINTS LIST (CONTINUED)see notes at end of table)

TEMP

BACnet
USER OBJECT
BACnet NAME INTERFAGE NAME | TYPE AND SNVT POINTS LIST DESCRIPTION
INSTANCE
SENSOR / MISC SNVT _switch | IDENTIFIES IF A SENSOR OR MISCELLANEOUS
nvoSEN_MSC_FLT FAULT BI-054 (95) FAULT IS PRESENT (0 - NO FAULT:1 - FAULTED)
. THE STATUS OF THE SUPPLY FAN AIR PROVING
nvoSF_PROV_SW SFS’?/:/_"I%\:/"_'NG BI-055 SNVIQ—SS)"" teh | CIRCUIT (RUN - VERIFICATION CIRCUIT CLOSED /
STO - STOP - VERIFICATION CIRCUIT OPEN)
SNVT count f | FORA CONSTANT VOLUME UNIT THIS IS THE AC-
nviSTG_1_COOL STG 1 COOLING AV-031 Bty | TIVE SAT SET POINT FOR A FIRST STAGE COOL-
ING DEMAND (F)
SNVT count f | FORA CONSTANT VOLUME UNIT THIS IS THE AC-
nviSTG_1_HEAT STG 1 HEATING AV-032 (5‘13‘)’“ —' | TIVE SAT SET POINT FOR A FIRST STAGE HEATING
DEMAND (F)
SNVT count f | FORA CONSTANT VOLUME UNIT THIS IS THE AC-
nviSTG_2_COOL STG 2 COOLING AV-033 Bty | TIVE SAT SET POINT FOR A SECOND STAGE COOL-
ING DEMAND (F)
SNVT count f | FORA CONSTANT VOLUME UNIT THIS IS THE AC-
nviSTG_2_HEAT STG 2 HEATING AV-034 Bty | | TIVE SAT SET POINT FOR A SECOND STAGE HEAT-
ING DEMAND (F)
nvoSUP_AIR_TEMP | SUPPLYAIRTEMP | AI-046 SNVT@?‘)’“”U ACTUAL SUPPLY AIR TEMPERATURE (F)
THIS IS EITHER A HARDWIRED OR COMMUNI-
SUPPLY AIR TEMP SNVT count f | CATED 0 TO 5 VOLT DC INPUT THAT ADJUST THE
nvoSUP_AIR_TRST RST A-0147 (51) SUPPLY AIR SET POINT BETWEEN THE SAT LOW
AND SAT HIGH LIMIT (V)
SUP_FAN_VFD SUPPLY FAN VFD Al48 THE ACTUAL OUPUT TO THE SUPPLY FAN VFD (%)
SNVT switch | THE STATUS OF THE BINARY OUPUT FROM THE
nvoSUPPLY_FAN SUPPLY FAN BI-059 () CONTROLLER TO THE SUPPLY FAN CIRCUIT (ON
/ OFF)
A 0- VALLUE ALLOWS ALL COMPRESSORS TO
. OPERATE; 1 - TURNS OFF COMPRESSOR SYSTEM
nvViSYSTEM_STOP SYSTEM STOP AV-035 | SNVT_count (8) | 1. TURNS OFF COMPRESSOR SYSTEM 2: 3 -
TURNS OFF COMPRESSOR SYSTEM 3
TEMPERATURE 1 SNVT count f | THE ACTUAL TEMPERATURE OF THE SYSTEM 1
nvoTEMP_1_SUCTION SUCTION Al-049 (51) SUCTION LINE (F)
TEMPERATURE 2 SNVT count f | THE ACTUAL TEMPERATURE OF THE SYSTEM 2
nvoTEMP_2_SUCTION SUCTION Al-051 (51) SUCTION LINE (F)
TEMPERATURE 3 SNVT count f | THE ACTUAL TEMPERATURE OF THE SYSTEM 3
nvoTEMP_3_SUCTION SUCTION Al-053 (51) SUCTION LINE (F)
UNDER FLOOR SNVT count f | THE CALACULATED DEW POINT OF THE AIR UN-
nvoUND_FLR_DEWP DEW POINT Al-055 (51) DER THE FLOOR IN A FLEXSYS SYSTEM (%)
THIS ALLOWS THE BAS SYSTEM TO INPUT A UN-
. DER FLOOR HUMIDITY VALUE TO THE CONTROL
nviUND_HUMD_BAS ﬂﬁ?ﬁ;#gﬁg AV-036 SNVIQ—;)W teh 1 ON'A FLEXSYS SYSTEM (%) "UNDER FLR HUMI
BAS" MUST BE ENABLED USING THE SERVICE KEY
IN ORDER TO USE THIS FEATURE
. HUMIDITY VALUE OF THE AIR UNDER THE FLOOR
nvoUND_FLR_HUMD UNSESIE'I‘%OR Al-056 SNVIQ—SS)"" teh | THE CONTROL IS CONTROLLING TO IN A FLEXSYS
SYSTEM (%)
THIS ALLOWS THE BAS SYSTEM TO INPUT A
UNDER FLOOR TEMPERATURE VALUE TO THE
nviUND_TEMP_BAS UNT%IT\ARPF;SSO R AV-037 SNVT(E‘;‘)’“”t—f CONTROL ON A FLEXSYS SYSTEM (F). "UNDER
FLR TEMP BAS" MUST BE ENABLED USING THE
SERVICE KEY IN ORDER TO USE THIS FEATURE
TEMPERATURE OF THE AIR UNDER THE FLOOR
nvoUND_FLR_TEMP UNDER FLOOR Akos7 | SNVT_countf | piie cONTROL IS CONTROLLING TO IN A FLEXSYS

(81
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BACnet
USER OBJECT
BACnet NAME INTERFACE NAME | TYPE AND SNVT POINTS LIST DESCRIPTION
INSTANCE

0 - OCCUPIED COOLING

1- OCCUPIED COOLING LOW

2 - OCCUPIED COOLING HIGH

3 - OCCUPIED COOLING WITH BYPASS
4 - OCCUPIED COOLING WITHOUT BYPASS
5 - OCCUPIED HEATING

6 - OCCUPIED HEATING LOW

7 - OCCUPIED HEATING HIGH

8 - OCCUPIED STANDBY

9 - UNOCCUPIED COOLING
nvoUNIT_MODE UNIT MODE Al-058 SNVT_count (8) | 10 - UNOCCUPIED COOLING LOW
11 - UNOCCUPIED COOLING HIGH
12 - UNOCCUPIED HEATING

13 - UNOCCUPIED HEATING LOW
14 - UNOCCUPIED HEATING HIGH
15 - UNOCCUPIED STANDBY

16 - COMFORT VENT COOLING

17 - COMFORT VENT HEATING

18 - NIGHT SET BACK

19 - MORNING WARM UP

20 - POWER UP STANDBY

THIS COMMAND ALLOWS THE UNIT TO BE SHUT

nvViUNIT_STOP UNIT STOP AV-093 SNVIQ—SS)"" teh | hOWN THROUGH THE BAS SYSTEM (0 = NORMAL
OPERATION/ 1 = STOPPED
. UNOCCUPIED SNVT count_f
MVIUNOCC_ZN_COOL | o=t i AV-038 &) THE UNOCCUPIED ZONE COOLING SET POINT (F)
. UNOCCUPIED SNVT_count_f
nVIUNOCC_ZN_HEAT | 082 e o AV-039 &) THE UNOCCUPIED ZONE HEATING SET POINT (F)
THIS INDICATES A UNSTABLE SYSTEM WHEN TWO
. UNITS ARE TWINNED TOGETHER AND THERE IS A
nVOUNSTABLE _SYS UNST@‘F?E';\;E SYS- BI-060 SNVIQ—SS)W teh | SUDDEN DROP IN SUPPLY AIR TEMPERATURE OR
FAN SPEED (YES - UNSTABLE CONDITION / NO -
NORMAL OPERATION)
VENTILATION DE- SNVT switch | THE VENTILATION OUTPUT BEING GENERATED BY
nvoVENT_DEM_OUT MAND P1 OUTP Al-059 (95) THE DEMAND VENTILATION FEATURE (%)
. VENTILATION EN- SNVT switch | THIS COMMAND ALLOWS THE VENTILATION FUNC-
nviVENT_ENABLE ABLE AV-095 (95) TION TO BE TURNED ON OR OFF (0 = OFF / 1 = ON)

THIS ALLOWS THE BAS SYSTEM TO INPUT A ZONE
SNVT _count_f | TEMPERATURE VALUE TO THE CONTROL ON A

(51) CONSTANT VOLUME UNIT WITH COMMUNICATED
ZONE CONTROL (F)

SNVT_count_f | ZONE TEMPERATURE THE CONTROL IS CONTROL-
(51) LING TO (F)

nviZONE_TMP_BAS ZONE TEMP BAS AV-040

nvoZONE_TEMP ZONE TEMP Al-060

NOTES
1. THE MOST UP TO LISTING OF THE STANDARD POINTS MAPPING CAN BE FOUND IN THE JCI WEBSITE
2. IN ORDER TO DO LON PROTOCOL A E-LINK GATEWAY PART NUMBER YK-ELNK101-0 OR YK-ELNKEO1-0 MUST BE USED
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FORM 100.50-NOM3 (109)

BACNET
OBJECT
USER READ/ ENG N2
BACNET NAME TYPE POINTS LIST DESCRIPTION
INTERFACENAME | WRITE | " | UNITS | ADDRESS
INSTANCE
DUCT STATIC SET A DERIVED VALUE THE DUCT STATIC IS
ACT _DSP_SP R AlO1 weC Al 1
POINT CONTROLLED TO (“WG)
ACT_MIN_ ACTIVE MINIMUM A DERIVED VALUE THE MINIMUM VENTILATION
R Al02 CFM Al 2
FLOW AIR FLOW AIR IS CONTROLLED TO (CFM)
ADERIVED VALUE THE DAMPER IS
ACTIVE MINIMUM
ACT_MIN_POS R Al03 % Al'3 CONTROLLED TO FOR MINIMUM VENTILATION
- POSITION
AIR (%)
ADERIVED VALUE THE SUPPLY AIR
ACT SAT SP | SUPPLY AR SETP R Al04 | DEGF Al4
TEMPERATURE IS CONTROLLED TO (F)
ALLOWS THE ACTIVE SLAB CONTROL FEATURE
ACTIVE SLAB
ACT_SLABCTL | [ RIW AVT7 0, 1 AO 34 | TO BE TURNED ON AND OFF ON FLEXSYS
UNITS (0 = OFF / 1 = ON)
BUILD_PRES_ | BUILDING
RIW AVO1 we AO 1 THE BUILDING PRESSURE SET POINT (“WG)
SP PRESSURE SP
BUILDING STATIC
BLD_STAT_PRS | __ R Al05 weC Al 5 ACTUAL BUILDING PRESSURE INPUT (“WG)
BYPASS
- BYPASS DAMPER R Al06 % Al6 ACTUAL BYPASS DAMPER POSITION (%)
DAMPER
C02_1_OUT co21
ACTUAL
OUTDOOR
(OUTSIDE) R Al07 PPM A7
CO2 VALUE
(PPM)
C02_2_INSIDE | CO2 1 (INSIDE) R Al08 PPM Al'8 ACTUAL INDOOR CO2 VALUE (PPM)
THE DIFFERENCE BETWEEN THE INDOOR AND
CO2_OFFSET | CO2 OFFSET RIW AV02 PPM AO 2 OUTSIDE CO2 MUST EXCEED THIS VALUE TO
INITIATE DEMAND VENTILATION (PPM)
COOLING/ GIVES THE FAULT STATUS OF THE COOLING
COL_HEAT FLT R BI02 0, 1 DI 1 AND HEATING SYSTEM (NFL - NO FAULT: FLT
HEATING FAULT
- FAULTED)
COMP_1A COMPRESSOR1A | R BIO3 0, 1 DI 2 STATUS OF COMPRESSOR 1A, (0 = OFF, 1 = ON)
COMP_1B COMPRESSOR 1B | R BI04 0, 1 DI 3 STATUS OF COMPRESSOR 1B, (0 = OFF, 1 = ON)
COMP_2A COMPRESSOR?2A | R BIO5 0, 1 DI 4 STATUS OF COMPRESSOR 2A, (0 = OFF, 1 = ON)
COMP_2B COMPRESSOR2B | R BI06 0, 1 DI 5 STATUS OF COMPRESSOR 2B, (0 = OFF, 1 = ON)
COMP_3A COMPRESSOR3A | R BIO7 0,1 DI 6 STATUS OF COMPRESSOR 3A, (0 = OFF, 1 = ON)
COMP_3B COMPRESSOR3B | R BI08 0, 1 DI 7 STATUS OF COMPRESSOR 3B, (0 = OFF, 1 = ON)
STATUS OF COMPRESSOR SYSTEM 1 LOW
COMPRESSOR
COMP_LPCO_1 | " R BI09 0, 1 DI 8 PRESSURE CUTOUT CIRCUIT (0 - FAULTED /1
-NO FAULT)
STATUS OF COMPRESSOR SYSTEM 2 LOW
COMPRESSOR
COMP_LPCO_2 | " R BI10 0, 1 DI 9 PRESSURE CUTOUT CIRCUIT (0 - FAULTED / 1
-NO FAULT)
STATUS OF COMPRESSOR SYSTEM 3 LOW
COMPRESSOR
COMP_LPCO3 | * R BI11 0, 1 DI 10 PRESSURE CUTOUT CIRCUIT (0 - FAULTED / 1

- NO FAULT)
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BACNET
OBJECT
USER READ/ ENG N2
BACNET NAME TYPE POINTS LIST DESCRIPTION
INTERFACENAME | WRITE | = " | UNITS | ADDRESS
INSTANCE
STATUS OF COMPRESSOR SYSTEM 1
COMPRESSOR
COMP_STAT 1 | = R BI12 0,1 DI11 | COMPRESSOR SAFETY CIRCUIT (0 - FAULTED /
1-NO FAULT)
STATUS OF COMPRESSOR SYSTEM 2
COMPRESSOR
COMP_STAT 2 R BI13 0,1 DI12 | COMPRESSOR SAFETY CIRCUIT (0 - FAULTED /
STATUS 2
1-NO FAULT)
STATUS OF COMPRESSOR SYSTEM 3
COMPRESSOR
COMP_STAT 3 R BI14 0,1 DI13 | COMPRESSOR SAFETY CIRCUIT (0 - FAULTED /
STATUS 3
1-NO FAULT)
AHARDWIRED ENTERED ANALOG VOLTAGE
THAT RESULTS IN A %RESET DOWN FROM THE
DUCT STATIC
DCT_ST PRRT | J oo et R Al16 % Al'9 DUCT STATIC HIGH LIMIT BASED ON A PERCENT
OF THE DIFFERENCE BETWEEN DUCT STATIC
HIGH LIMIT AND DUCT STATIC LOW LIMIT (%)
DUCT STATIC ACTUAL DUCT STATIC PRESSURE INPUT TO
DCT_STAT_PRS R A7 wc Al 10
PRES THE CONTROL (“WG)
SEW POINT THIS ALLOWS THE DEW POINT RESET FEATURE
DEW_PNT_RST | - = RIW AV80 0,1 AO 35 | TOBE TURNED ON AND OFF ON FLEXSYS
UNITS (0 = OFF / 1 = ON)
DUCT STATIC
DSP_HI_LIMIT RIW AVO03 we AO3 | THE DUCT STATIC UPPER SET POINT (“WG)
HIGH LIMIT
DUCT STATIC
DSP_LO_LIMIT RIW AVO04 we AO4 | THE DUCT STATIC LOWER SET POINT (“WG)
LOW LIMIT
ABAS ENTERED VALUE THAT RESULTS IN
A %RESET DOWN FROM THE DUCT STATIC
HIGH LIMIT BASED ON A PERCENT OF THE
DUCT STATIC
DSP_RST BAS RIW AV05 % AO5 | DIFFERENCE BETWEEN DUCT STATIC HIGH
PRES RST BAS
LIMIT AND DUCT STATIC LOW LIMIT (%). “DUCT
PRES RST BAS” MUST BE ENABLED USING THE
SERVICE KEY IN ORDER TO USE THIS FEATURE
ECONOMIZER ALLOWS THE ECONOMIZER FEATURE TO BE
ECONO_INSTAL RIW AV81 0,1 AO 36
INSTALLED TURNED ON AND OFF (0 = OFF / 1 = ON)
THE ECONOMIZER METHOD BEING USED
ECON_ME ECONOMIZER
- R A8 | INDEX| AI11 | BY THE CONTROL (O - DRY BULB; 1 - SINGLE
USED METHOD
ENTHALPY; 2 - DUAL ENTHALPY)
ECONOMIZER STATUS OF THE ECONOMIZER OPTION (0
ECON_STATUS | SUITABLE R A9 |[INDEX| AI12 |- INSTALLED AND INACTIVE; 1 - INSTALLED AND
ECON INSTALLED ACTIVE; 2 - NOT INSTALLED)
EVAP LEAVING ON A FLEXSYS UNIT WITH BYPASS THIS IS THE
EL_AIR_TMP_H RIW AVO7 |DEGF| AO6
= =" =" | AR TEMP HIGH SUPPLY AIR TEMPERATURE HIGH SET POINT (F)
EVAP LEAVING ON A FLEXSYS UNIT WITH BYPASS THIS IS THE
EL_AIR_TMP_L RIW AV08 |DEGF| AO7
- =" = [ ARTEMP LOW SUPPLY AIR TEMPERATURE LOW SET POINT (F)
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FORM 100.50-NOM3 (109)

BACNET
OBJECT
USER READ/ ENG N2
BACNET NAME TYPE POINTS LIST DESCRIPTION
INTERFACENAME | WRITE | = " | UNITS | ADDRESS
INSTANCE
EVAPORATOR AIR ACTUAL TEMPERATURE OF AIR LEAVING THE
EVAP_AIR_TMP R AI20 |DEGF| AI13
TEMP 1 EVAPORATOR COIL ON A FLEXSYS UNIT (F)
THE STATUS OF THE BINARY OUTPUT FOR THE
EXHAUST FAN | EXHAUST FAN R BI22 0, 1 DI 15
- EXHAUST (0 = OFF / 1 = ON)
THE STATUS OF THE EXHAUST FAN RUN
EXHAUST FAN VERIFICATION CIRCUIT (0 - VERIFICATION
EXH_FAN_STAT R BI21 0, 1 DI 14
- STATUS CIRCUIT OPEN / 1 - VERIFICATION CIRCUIT
CLOSED)
EXHAUST CONTROL OUTPUT TO THE EXHAUST DAMPER
EXHAUST_OUT R AI21 % Al 14
OUTPUT (%)
IDENTIFIES IF THERE IS A SUPPLY, EXHAUST,
FAN_FAULT FAN FAULT R BI23 0,1 DO 16 | OR RETURN FAN FAULT (0 - NO FAULT; 1 -
FAULTED)
IDENTIFIES THE STATUS OF THE BINARY DIRTY
FILTER_STATS | FILTER STATUS R BI25 0, 1 DO 17
- FILTER INPUT ( 0 - NO FAULT:1 - FAULTED)
HEAT ENTERING ACTUAL TEMPERATURE OF THE AIR ENTERING
HEAT_ENT_TMP R AI22 |DEGF| AI15
TEMP THE STAGED HEAT SECTION (F)
THE HEATING SAT SET POINT FOR A VAV OR
HEATING_SAT | HEATING SAT RIW AV09 |DEGF| AO8
FLEXSYS UNIT (F)
ELECTRIC HEAT DERIVED VALUE SHOWING THE NUMBER OF
HEAT STAGES | STAGES GAS| R AI23 | INDEX| AI16 |ELECTRIC OR STAGED GAS HEAT STAGES
HEAT STAGES AVAILABLE (1 - 7)
THE OUTPUT FROM THE CONTROL TO A HOT
HEATING_VALV | HEATING VALVE R Al24 % Al17 | WATER, STEAM, OR MODULATING GAS HEAT
VALVE (%)
THE STATUS OF THE FREEZESTAT CIRCUIT ON
HOT WATER FRZ
HW_FRZ_STAT | R BI33 0, 1 DO 18 | UNITS WITH HOT WATER OR STEAM HEAT. (0
-NO FAULT/ 1 - FAULTED)
MAXIMUM THE MAXIMUM ALLOWABLE SETTING FOR THE
MAX_BYPASS RIW AV10 % AO 9
BYPASS BY PASS DAMPER IN A FLEXSYS UNIT (%)
MAX FLOW THE MAXIMUM ALLOWABLE AIRFLOW
MAX_FLOW DV | DEMAND RIW AV11 CFM | AO10 |FOR DEMAND VENTILATION WITH AN AIR
VENTILATION MEASURING STATION (CFM)
THE MINIMUM OUTDOOR TEMPERATURE AT
MECH_LCK_ MECH CLG
RIW AV12 |DEGF| AO11 |WHICH MECHANICAL COOLING IS ALLOWED TO
T™P LOCKOUT TEMP
OPERATE (F)
MIN FLOW THE MINIMUM ALLOWABLE AIRFLOW
MIN_FLOW_DV | DEMAND RIW AV13 CFM | AO12 |FOR DEMAND VENTILATION WITH AN AIR
VENTILATION MEASURING STATION (CFM)
ON A FLEXSYS UNIT THIS IS THE SUPPLY AIR
MIXD_SAT LIM | MIXED SATLIMIT | RW AV14 |DEGF| AO13 [SETPOINT WHEN OPERATING WITHOUT A

BYPASS DAMPER (F)
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BACNET
OBJECT
USER READ/ ENG N2
BACNET NAME TYPE POINTS LIST DESCRIPTION
INTERFACENAME | WRITE | UNITS | ADDRESS
INSTANCE
A BAS GENERATED COMMAND TO ALLOW THE
MORN_WUP_ | MORNING WARM
RIW AV 86 0,1 AO 37 | MORNING WARM UP FEATURE TO BE TURNED
CMD UP CMND
ON AND OFF (0 = OFF / 1 = ON)
ON A VAV OR FLEXSYS UNIT THIS IS THE
MORN_WUP_ | RAT HEATING RETURN AIR TEMPERATURE SET POINT USED
RIW AV15 DEGF | AO 14
RAT SETP TO DETERMINE WHEN THE UNIT SHOULD
SWITCH TO THE HEATING MODE (F)
THIS COMMAND ALLOWS THE NIGHT SET BACK
NIGHT SET BACK
NIGHT_SETBAC RIW AV87 0,1 AO 38 | HEATING FUNCTION TO BE TURNED ON AND
(FOR HEATING)
OFF (0= OFF /1 =0ON)
THIS IS THE POSITION OF THE OUTDOOR
OA DAMPER | OA DAMPER R Al25 % Al 18
DAMPER (%)
THE MINIMUM POSITION FOR THE OUTDOOR
OA_DAMP_ OA DAMPER MIN AIR DAMPER WHEN USING FIXED VENTILATION
RIW AV16 % AO 15
POSH1 POSITION 1 CONTROL WHEN THE SUPPLY FAN IS AT FULL
SPEED (%)
THE MINIMUM POSITION FOR THE OUTDOOR
OA_DAMP_ OA DAMPER MIN AIR DAMPER WHEN USING FIXED VENTILATION
RIW AV17 % AO 16
POS2 POSITION 2 CONTROL WHEN THE SUPPLY FAN IS AT 50% OF
FULL SPEED (%)
OUTSIDE AR
OA_ENTHALPY R Al26 BTULB | AI19 | ACTUAL OUTSIDE AIR ENTHALPY (BTU/LB)
ENTHALPY
OUTSIDE AR THE UPPER ENTHALPY LIMIT TO ALLOW THE
OA_ENTH_LIMT | ENTHALPY RIW AV18 | BTULB | AO17 [USE OF OUTDOORAIR FOR SINGLE OR DUAL
SETPOINT ENTHALPY ECONOMIZER (BTU/LB)
OA FLOW THE VELOCITY OF THE AIR AS MEASURED AT A
OAFLOPRS 1| oo e s R Al27 we Al20 | MINIMUM, FULL, OR 1/3 DAMPER SECTION OF
AN AIR MEASURING STATION (“WC)
OA FLOW THIS IS THE VELOCITY OF THE AIR AS
OAFLOPRS 2 | e R Al28 we Al21 | MEASURED AT THE 2/3 DAMPER SECTION OF
AN AIR MEASURING STATION (“WC)
OUTSIDE AR
OA_REL_HUMID R Al29 % Al22 | ACTUAL OUTDOOR AIR RELATIVE HUMIDITY (%)
HUMIDITY
OUTSIDE AR
OA_TEMP TeMp R AI30 DEGF Al23 | ACTUAL OUTDOOR AIR TEMPERATURE (F)
THIS BAS COMMAND ALLOWS THE UNIT TO BE
OCCUPNCY_ | OCCUPANCY
RIW AV88 0,1 AO39 | PLACED IN THE OCCUPIED OR UNOCCUPIED
CMD COMMAND
MODE (0 = UNOCCUPIED / 1 = OCCUPIED)
OCCUPIED ZONE
OCC_ZN_COOL RIW AV21 DEGF | AO18 |THE OCCUPIED ZONE COOLING SET POINT (F)
COOLING SETP
OCCUPIED ZONE
OCC_ZN_HEAT RIW AV22 DEGF | AO19 |THE OCCUPIED ZONE HEATING SET POINT (F)
HEATING SETP
PRESSURES 1 ACTUAL SYSTEM 1 DISCHARGE PRESSURE
PRS_1_DISCH R AlI31 PSI Al 24

DISCHARGE

(PSI)
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FORM 100.50-NOM3 (109)

BACNET
OBJECT
USER READ/ ENG N2
BACNET NAME TYPE POINTS LIST DESCRIPTION
INTERFACENAME | WRITE | UNITS | ADDRESS
INSTANCE
PRS_1_ PRESSURES 1
R AlI32 PSI Al25 | ACTUAL SYSTEM 1 SUCTION PRESSURE (PSI)
SUCTION SUCTION
PRESSURES 2 ACTUAL SYSTEM 2 DISCHARGE PRESSURE
PRS_2_DISCH R AI33 PSI Al 26
—= DISCHARGE (PSI)
PRS_2 PRESSURES 2
= R Al34 PSI Al27 | ACTUAL SYSTEM 2 SUCTION PRESSURE (PSI)
SUCTION SUCTION
PRESSURES 3 ACTUAL SYSTEM 3 DISCHARGE PRESSURE
PRS_3_DISCH R AI35 PSI Al 28
—= DISCHARGE (PSI)
PRS_3_ PRESSURES 3
R AI36 PSI Al29 | ACTUAL SYSTEM 3 SUCTION PRESSURE (PSI)
SUCTION SUCTION
ON A VAV OR FLEXSYS UNIT THIS VALUE IS
RAT COOLING
RAT_COOL SP | RIW AV23 DEGF | AO20 |USED TO DETERMINE WHEN THE UNIT SHOULD
SWITCH TO THE COOLING MODE (F)
ADERIVED VALUE FOR THE CURRENT SET
ACTIVE BYPASS
RET_AIRBY.S | "= o R AI37 % AI30 | POINT OF THE RETURN AIR BYPASS DAMPER
ON A FLEXSYS UNIT (%)
RETURN AIR
RET_AIR_ENTH R AI38 BTULB | AI31 | ACTUAL RETURN AIR ENTHALPY (BTU/LB)
ENTHALPY
RETURN AIR
RET_AIR_HUMD R AlI39 % AI32 | ACTUAL RETURN AIR RELATIVE HUMIDITY (%)
HUMIDITY
RETURN AIR
RET_AIR TEMP | _— R Al40 DEG F AI33 | ACTUAL RETURN AIR TEMPERATURE (F)
EXHAUST/ THE OUTPUT FROM THE CONTROL TO THE
RET_FAN_OUT R Al41 % Al 34
RETURN FAN VFD EXHAUST OR RETURN FAN VFD (%)
RETURN FAN THE ACTUAL PRESSURE THAT IS USED TO
RET_FAN_PRES R Al42 we Al 35
- PRESSURE CONTROL THE RETURN FAN ((IWC)
THE STATUS OF THE RETURN FAN
RETURN FAN RUN VERIFICATION CIRCUIT (0 - STOP
RET_FAN_STAT R BI52 0, 1 DI 19
- STATUS - VERIFICATION CIRCUIT OPEN /1 -
VERIFICATION CIRCUIT CLOSED)
THE UPPER LIMIT FOR THE SUPPLY AIR
SAT_HIGH_LIM | SAT HIGH LIMIT RIW AV26 DEGF | AO21
- TEMPERATURE SET POINT ON A VAV UNIT (F)
THE LOWER LIMIT FOR THE SUPPLY AIR
SAT_LOW_LIM | SAT LOW LIMIT RIW AV27 DEGF | AO022
- TEMPERATURE SET POINT ON A VAV UNIT (F)
THIS IS AN ANALOG INPUT FROM THE BAS
SYSTEM THAT ALLOWS THE RESET OF THE
ACTIVE SUPPLY AIR TEMPERATURE SET POINT
SUPPLY AIR TEMP VOLTS
SAT_RST BAS | o RIW AV28 e AO23 | ON VAV UNITS. 0 VOLTS USES SAT HIGH LIMIT

AND 5 VOLTS USES SAT LOW LIMIT (V). “SAT
RST BAS” MUST BE ENABLED USING THE
SERVICE KEY IN ORDER TO USE THIS FEATURE
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BACNET
OBJECT
USER READ/ ENG N2
BACNET NAME TYPE POINTS LIST DESCRIPTION
INTERFACENAME | WRITE | UNITS | ADDRESS
INSTANCE
SATURATED
THE SATURATION TEMPERATURE OF THE
SUCTION TEMP
SAT_SUC_TMP1 R Al43 DEG F AI36 | SYSTEM 1 SUCTION GAS BASED ON THE
(TEMPERATURES
SYSTEM 1 SUCTION PRESSURE (F)
1 SUCTION)
SATURATED
THE SATURATION TEMPERATURE OF THE
SUCTION TEMP
SAT_SUC_TMP2 R Al44 DEG F AI37 | SYSTEM 2 SUCTION GAS BASED ON THE
- = (TEMPERATURES
SYSTEM 2 SUCTION PRESSURE (F)
2 SUCTION)
SATURATED
THE SATURATION TEMPERATURE OF THE
SUCTION TEMP
SAT_SUC_TMP3 R Al45 DEG F AI38 | SYSTEM 3 SUCTION GAS BASED ON THE
- (TEMPERATURES
SYSTEM 3 SUCTION PRESSURE (F)
3 SUCTION)
SENSOR/MISC IDENTIFIES IF A SENSOR OR MISCELLANEOUS
SEN_MSC_FLT R BI54 0, 1 DI 20
- FAULT FAULT IS PRESENT (0 - NO FAULT; 1 - FAULTED)
THE STATUS OF THE SUPPLY FAN AIR PROVING
SF PROVING
SF_PROV_SW | — R BI55 0, 1 DI21 | CIRCUIT (0 - VERIFICATION CIRCUIT OPEN / 1
- VERIFICATION CIRCUIT CLOSED)
FOR A CONSTANT VOLUME UNIT THIS IS THE
STG_1_COOL | STG 1 COOLING RIW AV31 DEGF | AO24 |ACTIVE SAT SET POINT FOR A FIRST STAGE
COOLING DEMAND (F)
FOR A CONSTANT VOLUME UNIT THIS IS THE
STG_1_HEAT | STG 1 HEATING RIW AV32 DEGF | AO25 |ACTIVE SAT SET POINT FOR A FIRST STAGE
HEATING DEMAND (F)
FOR A CONSTANT VOLUME UNIT THIS IS THE
STG_2 COOL | STG 2 COOLING RIW AV33 DEGF | AO26 |ACTIVE SAT SET POINT FOR A SECOND STAGE
COOLING DEMAND (F)
FOR A CONSTANT VOLUME UNIT THIS IS THE
STG_2 HEAT | STG 2 HEATING RIW AV34 DEGF | AO27 |ACTIVE SAT SET POINT FOR A SECOND STAGE
HEATING DEMAND (F)
SUP_AIR_TEMP [ SUPPLYAIRTEMP | R Al46 DEG F AI39 | ACTUAL SUPPLY AIR TEMPERATURE (F)
THIS IS EITHER A HARDWIRED OR
SUPPLY AIR TEMP VOLTS COMMUNICATED 0 TO 5 VOLT DC INPUT THAT
SUP_AIR_TRST R Al47 Al 40
- RST DC ADJUST THE SUPPLY AIR SET POINT BETWEEN
THE SAT LOW AND SAT HIGH LIMIT (V)
THE ACTUAL OUTPUT TO THE SUPPLY FAN VFD
SUP_FAN_VFD | SUPPLY FAN VFD R Al48 % Al 41 %)
0
THE STATUS OF THE BINARY OUTPUT FROM
SUPPLY_FAN | SUPPLY FAN R BI59 0, 1 DI22 | THE CONTROLLER TO THE SUPPLY FAN
CIRCUIT (0 = OFF, 1 = ON)
A 0- VALUE ALLOWS ALL COMPRESSORS TO
OPERATE; 1 - TURNS OFF COMPRESSOR
SYSTEM_STOP | SYSTEM STOP RIW AV35 INDEX | AO28 |SYSTEM 1;2- TURNS OFF COMPRESSOR

SYSTEM 2; 3 - TURNS OFF COMPRESSOR
SYSTEM 3
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FORM 100.50-NOM3 (109)

BACNET
OBJECT
USER READ/ ENG N2
BACNET NAME TYPE POINTS LIST DESCRIPTION
INTERFACE NAME | WRITE AND UNITS | ADDRESS
INSTANCE
TEMP_1_ TEMPERATURE 1 THE ACTUAL TEMPERATURE OF THE SYSTEM 1
R Al49 DEGF Al 42
SUCTION SUCTION SUCTION LINE (F)
TEMP_2 TEMPERATURE 2 THE ACTUAL TEMPERATURE OF THE SYSTEM 2
T R Al51 DEGF Al 43
SUCTION SUCTION SUCTION LINE (F)
TEMP_3 TEMPERATURE 3 THE ACTUAL TEMPERATURE OF THE SYSTEM 3
- R Al53 DEGF Al 44
SUCTION SUCTION SUCTION LINE (F)
UND_FLR UNDER FLOOR THE CALCULATED DEW POINT OF THE AIR
- R Al55 DEGF Al 45
DEWP DEW POINT UNDER THE FLOOR IN AFLEXSYS SYSTEM (F)
THIS ALLOWS THE BAS SYSTEM TO INPUT
A UNDER FLOOR HUMIDITY VALUE TO THE
UND_HUMD UNDER FLOOR
- - R/wW AV36 % AO 29 CONTROL ON A FLEXSYS SYSTEM (%) “UNDER
BAS HUMIDITY BAS
FLR HUMI BAS” MUST BE ENABLED USING THE
SERVICE KEY IN ORDER TO USE THIS FEATURE
HUMIDITY VALUE OF THE AIR UNDER THE
UND_FLR UNDER FLOOR
- R Al56 % Al 46 FLOOR THE CONTROL IS CONTROLLING TO INA
HUMD HUMIDITY
FLEXSYS SYSTEM (%)
THIS ALLOWS THE BAS SYSTEM TO INPUT A
UNDER FLOOR TEMPERATURE VALUE TO THE
UND_TEMP UNDER FLOOR
- - R/wW AV37 DEGF AO 30 CONTROL ON A FLEXSYS SYSTEM (F). “UNDER
BAS TEMP BAS
FLR TEMP BAS” MUST BE ENABLED USING THE
SERVICE KEY IN ORDER TO USE THIS FEATURE
TEMPERATURE OF THE AIR UNDER THE FLOOR
UND_FLR UNDER FLOOR
- R Al57 DEGF Al 47 THE CONTROL IS CONTROLLING TO INA
TEMP TEMP
FLEXSYS SYSTEM (F)
0 - OCCUPIED COOLING
1- OCCUPIED COOLING LOW
2 - OCCUPIED COOLING HIGH
3 - OCCUPIED COOLING WITH BYPASS
4 - OCCUPIED COOLING WITHOUT BYPASS
5 - OCCUPIED HEATING
6 - OCCUPIED HEATING LOW
7 - OCCUPIED HEATING HIGH
8 - OCCUPIED STANDBY
9 - UNOCCUPIED COOLING
UNIT_MODE UNIT MODE R Al58 INDEX Al 48 10 - UNOCCUPIED COOLING LOW

11 - UNOCCUPIED COOLING HIGH
12 - UNOCCUPIED HEATING

13 - UNOCCUPIED HEATING LOW
14 - UNOCCUPIED HEATING HIGH
15 - UNOCCUPIED STANDBY

16 - COMFORT VENT COOLING

17 - COMFORT VENT HEATING

18 - NIGHT SET BACK

19 - MORNING WARM UP

20 - POWER UP STANDBY
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BACNET
OBJECT
USER READ/ ENG N2
BACNET NAME TYPE POINTS LIST DESCRIPTION
INTERFACENAME |WRITE | * | UNITS | ADDRESS
INSTANCE
THIS COMMAND ALLOWS THE UNIT TO BE
UNIT_STOP UNIT STOP RIW AV93 0,1 AO40 | SHUT DOWN THROUGH THE BAS SYSTEM (0 =
NORMAL OPERATION/ 1 = STOPPED
UNOCC_ZN_ | UNOCCUPIED THE UNOCCUPIED ZONE COOLING SET POINT
RIW AV38 |DEGF| AO31
cooL ZONE COOLING (F)
UNOCC_2ZN UNOCCUPIED THE UNOCCUPIED ZONE HEATING SET POINT
- RIW AV39 |DEGF| AO032
HEAT ZONE HEATING (F)
THIS INDICATES A UNSTABLE SYSTEM WHEN
TWO UNITS ARE TWINNED TOGETHER AND
UNSTABLE UNSTABLE
R BI6O 0, 1 DI23 | THERE IS A SUDDEN DROP IN SUPPLY AIR
SYs SYSTEM
= TEMPERATURE OR FAN SPEED (0 - NORMAL
OPERATION / 1 - UNSTABLE CONDITION)
VENT_DEM_ VENTILATION . Al50 y Al4g | THE VENTILATION OUTPUT BEING GENERATED
ouT DEMAND P1 OUTP ° BY THE DEMAND VENTILATION FEATURE (%)
THIS COMMAND ALLOWS THE VENTILATION
VENTILATION
VENT_ENABLE | - = RIW AV95 0, 1 AO41 | FUNCTION TO BE TURNED ON OR OFF (0 = OFF
/1=0N)
THIS ALLOWS THE BAS SYSTEM TO INPUT A
JONE TMP ZONE TEMPERATURE VALUE, DEGREE F, TO
tas ZONETEMPBAS | RW AV40 |DEGF| AO33 |THE CONTROL. TO USE THIS FEATURE THE
“CONTROL METHOD” MUST BE SET TO “COMM
ZONE TEMP”
ZONE TEMPERATURE THE CONTROL IS
ZONE_TEMP | ZONE TEMP R AIBO |DEGF| AI50
- CONTROLLING TO (F)
NOTES

1 THE MOST UP TO DATE LISTING OF THE STANDARD POINTS MAPPING CAN BE FOUND IN THE YORK/JCI WEBSITE.
2. IN ORDER TO DO N2 PROTOCOL, AN E-LINK GATEWAY PART NUMBER YK-ELNK 100-0 OR YK-ELINK 00-0 MUST BE USED.
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SECTION 7 — PARAMETER DESCRIPTIONS AND OPTIONS

TABLE 7-1 — DEFINITIONS

MENU ITEM

DEFINITION

ACTIVE SLAB CONTROL

This parameter is programmed through the Program key. This function allows heat to be turned
on during the transition from Unoccupied to Occupied mode or Occupied to Unoccupied mode if
the under floor conditions of a FlexSys system are right for the growth of mold and mildew. The
choices are USER ENABLED or USER DISABLED.

ADAPT MORN WARM UP

This parameter is programmed through the Program key. Adaptive Morning Warm Up uses the
past three days of warm up times and temperatures to calculate the start time for the current
day. This parameter allows the user to USER ENABLED or USER DISABLED this feature.

BLDG PRESSURE
CNTRL OFFSET

This parameter is programmed through the Setpoints key. The Unit Controller To determine
when to turn on the exhaust fan. When the exhaust option is configured for “ON-OFF PRESS
CNTRL”.

BUILDING PRESSURE
ACTIVE SETPOINT

This parameter is programmed through the Setpoints key. It identifies the control point for the
building pressure.

BUILDING PRESSURE
CURRENT

This is the actual pressure in the conditioned space.

BYPASS DAMPER
POSITION

This is the actual position of the bypass damper, by percent open, in a FlexSys unit.

CO2 LEVEL INSIDE

This is the CO2 level of the air in the conditioned space.

CO2 LEVEL OUTSIDE

This is the CO2 level of the outdoor air.

CO2 OFFSET SETPOINT

This parameter is programmed through the Setpoints key. The Outside CO2 level must be lower
than the Indoor CO2 level plus the CO2 OFFSET SETPOINT before the outdoor door damper
will start to open for additional ventilation.

CO2 OFFSET CURRENT

This represents the current difference between the “CO2 LEVEL INSIDE” versus the “CO2
LEVEL OUTSIDE”.

COMFORT VENTILATION

This parameter is programmed through the Program key. This function is only used on a
Constant Volume unit. The Unit Controller monitors the Return Air Temperature and energizes
stages of cooling or heating prior to a demand from the space. This function is only active when
the unit is in the Occupied mode. The choices are USER ENABLED or USER DISABLED.

COMP SYS 1 STATUS

This is the current operating mode of the system 1 compressors. The display will show Normal
- Comp A On, Normal - Comp B On, Normal - Both ON, Normal - Both Off, Safety Trip, Safety
Fault, Safety Lockout, Low Amb Inhibit, Low Suct Temp Unl, High DP Unload, or User Disabled.

COMP SYS 2 STATUS

This is the current operating mode of the system 2 compressors. The display will show Normal
- Comp A On, Normal - Comp B On, Normal - Both ON, Normal - Both Off, Safety Trip, Safety
Fault, Safety Lockout, Low Amb Inhibit, Low Suct Temp Unl, High DP Unload, or User Disabled.

COMP SYS 3 STATUS

This is the current operating mode of the system 3 compressors. The display will show Normal
- Comp A On, Normal - Comp B On, Normal - Both ON, Normal - Both Off, Safety Trip, Safety
Fault, Safety Lockout, Low Amb Inhibit, Low Suct Temp Unl, High DP Unload, or User Disabled.

CONDENSER FAN 1A/

This identifies if the Unit Controller has sent a Binary output to Condenser Fan 1A /1.

CONDENSER FAN 1B/2

This identifies if the Unit Controller has sent a Binary output to Condenser Fan 1B /2.

CONDENSER FAN 2A/3

This identifies if the Unit Controller has sent a Binary output to Condenser Fan 2A /3.

CONDENSER FAN 2B/4

This identifies if the Unit Controller has sent a Binary output to Condenser Fan 2B/4.
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TABLE 7-1 — DEFINITIONS (CONTINUED)

CONDENSER FAN 3A/5

This identifies if the Unit Controller has sent a Binary output to Condenser Fan 3A /5.

CONDENSER FAN 3B/6

This identifies if the Unit Controller has sent a Binary output to Condenser Fan 3B/6.

CONTINUOUS VENT

This parameter is programmed through the Program key. This is only used on a Constant
Volume unit. When this parameter is enabled the supply blower will operate whenever the unit is
in the Occupied mode. The choices are USER ENABLED or USER DISABLED.

CONTROL METHOD

This parameter is programmed through the Options key and identifies the control method being
used on a Constant Volume unit. The choices are Staged, Wired Zone Temp or Comm Zone
Temp.

COOLING CONTROL
OFFSET

This is the control band the unit is trying to maintain. The control band is the Active Set Point +/-
the Cooling Control Offset. If the temperature is above this band additional cooling is required, if
the temperature is below this band cooling is decreased.

CURRENT OPER MODE

This is the current operating mode of the unit. The display will show Occ Standby, Occ Cooling
Low, Occ Cooling High, Occ Heating Low, Occ Heating High, Unocc Standby, Unnocc Cooling
Low, Unocc Cooling High, Unocc Heating Low, Unocc Heating High, Morning Warm-up, Comfort
Vent Cooling, Comfort Vent Heating, Occupied Cooling, Occupied Heating, Unoccupied Cooling,
Unoccupied Heating, Occ Cooling W/O Bypass, Occ Cooling W Bypass, or Underfloor Temp
Override.

CURRENT RUN TIME
COMP A

This is the amount of time the compressor has been in operation during the current cycle. This
is shown for each compressor of every compressor system.

CURRENT RUN TIME
COMP B

This is the amount of time the compressor has been in operation during the current cycle. This
is shown for each compressor of every compressor system.

DAILY WARM UP TIME

This is the time it takes to bring the Return Air Temperature up to set point during Adaptive
Morning Warm Up. The Unit Controller uses this value in the calculation of Daily Warm Up Time
Day 1.

DAILY WARM UP TIME
DAY 1

This is the Morning Warm Up time the Unit Controller recorded during the previous day 1. This
value is used to calculate the current Morning Warm initiate time for Adaptive Morning Warm Up.

DAILY WARM UP TIME
DAY 2

This is the Morning Warm Up time the Unit Controller recorded during the previous day 2. This
value is used to calculate the current Morning Warm initiate time for Adaptive Morning Warm Up.

DAILY WARM UP TIME
DAY 3

This is the Morning Warm Up time the Unit Controller recorded during the previous day 3. This
value is used to calculate the current Morning Warm initiate time for Adaptive Morning Warm Up.

DAMPER HARDWARE

This parameter is programmed through the Options key and identifies the type of ventilation
system installed in the unit. The choices are None, 2 Position Damper, Standard Dampers,
Minimum IAQ, Full IAQ, 1/3-2/3 IAQ.

DEW POINT RESET

This parameter is programmed through the Program key. This function changes the Active
Supply Air Temperature to a lower value when the air beneath the floor of a FlexSys unit
approaches the dew point temperature of the air. The choices are USER ENABLED or USER
DISABLED.

DISPLAY LANGUAGE

This parameter is programmed through the Options key. This allows the user to select the
language the Unit Controller will use to display the information at the User Interface. The
choices are English or Spanish.

DISPLAY UNITS

This parameter is programmed through the Options key. This allows the user to select which
unit of measure the Unit Controller will use to display the information at the User Interface. The
choices are Imperial, metric.

DUCT PRESS This parameter is programmed through the Setpoints key. This allows the use of three different
TRANSDUCER SPAN duct pressure control ranges, 0 t01.00 in-wg, 0 to 2.50 in-wg, or 0 to 5.00 in-wg.

DUCT STATIC OVER This parameter is programmed through the Setpoints key. This sets the maximum allowable
PRESSURE Duct Static value before the Unit Controller lockouts the unit on an over pressure fault.
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DUCT STATIC PRESS
ACTIVE SP

This is the current Duct Static Set Point that the Unit Controller is trying to maintain.

DUCT STATIC PRESS
CURRENT

This is the actual duct static pressure value.

DUCT STATIC RESET

This parameter is programmed through the Setpoints key. This is the minimum Duct Static

LOW SETP Control point.

DUCT STATIC RESET This parameter is programmed through the Setpoints key. This is the maximum Duct Static
HIGH SETP Control point.

gﬁgy&wZER CONTROL This is the analog output from the Unit Controller to the Economizer Damper Actuator.

ECONO INSTALLED

This parameter is programmed through the Program key and tells the Unit Controller what type
of economizer is installed, None, Dry Bulb, Single Enthalpy, Dual Enthalpy.

ECONO METHOD
ACTIVE

This value indicates which of the available economizer methods the Unit Controller is using.

ECONO METHOD TO
USE

This parameter is programmed through the Program key and tells the Unit Controller which
of the available economizer options to use. The choices are Dry Bulb, Single Enthalpy, Dual
Enthalpy, or Best Available.

ECONO OUTPUT FOR
FAN START

This parameter is set through the Setpoints key and identifies the position of the economizer
damper required to turn ON the exhaust fan in an ON/JOFF DAMPER CTRL.

ECONO OUTPUT FOR
FAN STOP

This parameter is set through the Setpoints key and identifies the position of the economizer
damper required to turn OFF the exhaust fan in an ON/OFF DAMPER CTRL option.

ECONO SYS STATUS

This is the active status of the economizer system, display will show Normal- Active, Normal-
Inactive, Faulted, User Disabled; or None.

ELEC HEAT CAPACITY

This parameter is programmed through the Options key. This parameter is used to identify the
electric heat capacity installed in the unit. The options are 40 KW, 80 KW, 40 KW-200, 80 KW-
200, 100 KW, 100 KW-200, 108 KW, 120 KW, 150 KW, 160 KW, 200 KW, 240 KW, or 250 KW.

EVAP LEAVING AIR

This parameter is programmed through the Setpoints key. This becomes the Active Supply Air

TEMP HIGH Temperature Set Point for a FlexSys unit when it is in the Occupied Cooling With Bypass mode.
EVAP LEAVING AIR This parameter is programmed through the Setpoints key. This becomes the Active Supply Air
TEMP LOW Temperature Set Point for a FlexSys unit when it is in the Dew Point Reset mode.

EXHAUST DAMPER
POSITION

This identifies the percentage output from the Unit Controller to the exhaust damper.

EXHAUST FAN OUTPUT

This identifies the Unit Controller is sending a Binary output to energize the exhaust fan circuit.

EXHAUST FAN STATUS

This verifies a Binary input to the Unit Controller is present when the exhaust fan is operating.

EXHAUST OUTPUT FOR | This parameter is set through the Setpoints key and identifies the position of the exhaust damper
FAN START required to turn ON the exhaust fan in an ON/OFF PRESS CNTRL option.

EXHAUST OUTPUT FOR | This parameter is set through the Setpoints key and identifies the position of the exhaust damper
FAN STOP required to turn OFF the exhaust fan in an ON/OFF PRESS CNTRL option.

EXHAUST/RETURN FAN
VFD

This is a derived value that indicates the output, in percent, to the Return Fan VFD.

EXHAUST SYS STATUS

This is the active status of the exhaust system. The display will show Normal-Active, Normal-
Inactive, Faulted, User Disabled, or None.
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EXHAUST/RETURN FAN
VFD

This identifies speed output in percentage that is being sent to the exhaust or return fan VFD.

FAN SPEED SETP FOR
HIGH SAT

This parameter is programmed through the Setpoints key. When the supply fan speed is equal
to or less than this value the Active Supply Air Temperature Set Point on a Variable Air Volume
Unit will be set to the SAT Set Point High Limit.

FAN SPEED SETP FOR
LOW SAT

This parameter is programmed through the Setpoints key. When the supply fan speed is equal
to or greater than this value the Active Supply Air Temperature Set Point on a Variable Air
Volume Unit will be set to the SAT Set Point Low Limit.

FAN SPEED INSTABILITY
LIMIT

This parameter is programmed through the Setpoints key. If two units are twinned together and
the second unit comes on there could be a sudden drop in VFD speed on the lead unit. This is
the allowable drop in the VFD speed in percent prior to switching into a Unstable System mode.

FAN SPEED INSTABILITY
TIME

This parameter is programmed through the Setpoints key. If two units are twinned together and
the second unit comes on there could be a sudden drop in VFD speed on the lead unit. This is
the amount of time the lead unit has to recover prior to switching into a Unstable System mode.

FILTER STATUS

This is status of the unit filters. A differential pressure switch must be installed to measure the
pressure drop across the filters. When the filters are dirty the switch closes sending a Binary
signal to the Unit Controller. The User Interface display will show Okay or Change.

FLEX EVAP TEMP

This is the active evaporator temperature set point that the Unit Controller is trying to control to.

ACTIVE SP This value is used when a FlexSys unit is in the Occupied Cooling With Bypass mode.
FLEX EVAP TEMP . . . . .
CURRENT This is the actual air temperature leaving the evaporator coil of a FlexSys unit.

FURNACE 1 MODE

This is the current status of the first heat exchanger section of a staged gas heat unit. The User
Interface will display Off, Purge, Ignition, On-Low, On-High, Safety Trip, Safety Fault, Safety
Lockout, or Fault- I/O.

FURNACE 1A MODE

This is the current status of the modulating section of the modulating gas heat furnace. The
User Interface will display Off, Purge, Ignition, On-Low, On-High, Safety Trip, Safety Fault,
Safety Lockout, or Fault- 1/0.

FURNACE 1B MODE

This is the current status of the non-modulating section of the modulating gas heat furnace. The
User Interface will display Off, Purge, Ignition, On, Safety Trip, Safety Fault, Safety Lockout, or
Fault- 1/0.

FURNACE 2 MODE

This is the current status of the second heat exchanger section of a staged gas heat unit. The
User Interface will display Off, Purge, Ignition, On-Low, On-High, Safety Trip, Safety Fault,
Safety Lockout, or Fault- 1/0.

FURNACE 3 MODE

This is the current status of the third heat exchanger section of a staged gas heat unit. The User
Interface will display Off, Purge, Ignition, On-Low, On-High, Safety Trip, Safety Fault, Safety
Lockout, or Fault- /0.

GAS HEAT CAPACITY

This parameter is programmed through the Options key. This parameter is used to identify the
gas heat capacity installed in the unit. The options are 375 MBH, 750 MBH, or 1125 MBH.

HEAT ENTERING TEMP

This is the temperature of the supply air entering the staged heat section. This value is used to
initiate and terminate Supply Air Tempering when Staged Heat is installed.

HEAT LIMIT
TEMPERATURE

This parameter is programmed through the Setpoints key. This value determines the maximum
allowable Supply Air Temperature when heating is installed. If the temperature goes above this
setting the heat section will be shut down.

HEATING CONTROL
OFFSET

This is the control band the unit is trying to maintain. The control band is the Active Set Point +/-
the Heating Control Offset. If the temperature is below this band, additional heating is required,
if the temperature is above this band heating is decreased.

HEATING SAT

This parameter is programmed through the Setpoints key. On a VAV or FlexSys unit this
becomes the Active Supply Air Temperature Set Point for heating operation. The Unit Controller
controls the heating option to try and maintain this temperature.
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HEATING SYS STATUS

This is the current operating mode of the Heating Section. The display will show Normal -
Active, Normal - Inactive, Safety Trip, Safety Fault, Safety Lockout, User Disabled, or None.

HEATING SYSTEM TYPE

This parameter is programmed through the Options key. This parameter is used to identify the
type of heat installed in the unit. The options are None, Electric, Stage Gas, Modulating Gas,
Hot Water / Steam.

HW / STEAM FRZ STAT

This is the status of the hydronic heat freezestat. This is done through a Binary input to the Unit
Controller. The switch is closed for normal operation and opens on failure. The User Interface
will indicate OK or FAULTED.

HW / STEAM HEAT -
VALVE POS

This is the output from the Unit Controller to the hydronic valve as percent open.

HW VALVE ACTION

This parameter is programmed through the Program key. This parameter controls the output to
the hydronic modulating valve. When the parameter is set to DIRECT the output is 0 volts for off
and 10 volts for full capacity. When the parameter is set to REVERSE the output is 10 volts for
off and 0 volts for full capacity.

IAQ DMPR AIR FLOWS
OAFLOW 1

This is the airflow through a Minimum, Full, or the 1/3 section of a 1/3 - 2/3 1AQ.

IAQ DMPR AIR FLOWS
OA FLOW 2

This is the airflow through the 2/3 section of a 1/3 - 2/3 IAQ.

MAXIMUM BYPASS

This parameter is programmed through the Setpoints key. It establishes the maximum allowable
position of the bypass damper in a FlexSys unit.

MECH CLG LOCKOUT
TEMP

This parameter is programmed through the Setpoints key. When the outdoor temperature is
equal to or less than this temperature, the Unit Controller will prevent the compressors from
operating.

MINIMUM OA FLOW
SETPOINT

This parameter is programmed through the Setpoints key. When air measurement stations are
installed and the unit is not in the Occupied mode, this is the minimum allowable airflow.

MX SUPPLY AIR TEMP

This parameter is programmed through the Setpoints key. This becomes the Active Supply Air
Temperature Set Point for a FlexSys unit when it is in the Occupied Cooling Without Bypass
mode.

FURNACE 1A MODE
APRX RATE

This is the approximate firing rate of the modulating gas heat section in MBH.

FURNACE 1A MODE
RELATIVE

This is the output from the Unit Controller to the modulating gas heat section in percent of full
capacity.

MORNING WARM UP

This parameter is programmed through the Program key. This tells the Unit Controller if the
Morning Warmup option is available or not. When it is programmed to USER ENABLED,
Morning Warm Up is available to be used. When it is programmed to USER DISABLED,
Morning Warm Up is unavailable.

MORNING WARM UP
MAX TIME

This parameter is programmed through the Setpoints key. This value is the maximum time the
Unit Controller will allow for Morning Warm Up when the unit is in the Adaptive Morning Warm
Up mode. If the derived Morning Warm Up Opt Time exceed this time the Morning Warm Up
Max Time will be used.

MORNING WARM UP
OPT TIME

This is the average of the previous three days Warm Up times plus 10 minutes. This value will
be used to determine the Morning Warm Up start time for the next day when the unit is in the
Adaptive Morning Warm Up mode.

NIGHT SET BACK

This parameter is programmed through the Program key. This parameter allows the user to
enable or disable Night Set Back. If this parameter is disabled Unoccupied Heating will not be
available. The two parameters to choose from are USER ENABLED or USER DISABLED.
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OA DAMPER MAXIMUM
POSITION

This parameter is programmed through the Setpoints key. This establishes the maximum
amount of ventilation air to be used in a Demand Ventilation situation.

OA DAMPER MINIMUM
POSITION

This parameter is programmed through the Setpoints key. This establishes the minimum
amount of ventilation air to be used when the unit is in the Occupied mode.

OA DAMPER POSITION
ACTIVE SP

This is the damper position set point, in percent open, the Unit Controller is trying to maintain.

OA DAMPER POSITION
CURRENT

This is the actual output, in percent open to the outdoor air damper.

OUTSIDE AIR ENTHALPY

This indicates the total heat content of the outdoor air.

OUTSIDE AIR HUMIDITY

This is the outdoor air relative humidity.

OUTSIDE AIR TEMP

This is the outdoor air dry bulb temperature.

OAT SETPOINT FOR
HIGH SAT

This parameter is programmed through the Setpoints key. When the outdoor temperature is
equal to or less than this temperature the Active Supply Air Temperature Set Point on a Variable
Air Volume Unit will be set to the SAT HIGH SETPOINT.

OAT SETPOINT FOR
LOW SAT

This parameter is programmed through the Setpoints key. When the outdoor temperature is
equal to or greater than this temperature the Active Supply Air Temperature Set Point on a
Variable Air Volume Unit will be set to the SAT LOW SETPOINT.

OUTSIDE AIR ENTHALPY
SETPOINT

This parameter is programmed through the Setpoints key and is the upper limit of outdoor
enthalpy that can be used for economizer operation. If the outdoor air enthalpy is above this
value, the economizer is made inactive.

OUTSIDE AIR FLOW
ACTIVE SP

This is the airflow set point that the Unit Controller is trying to maintain.

OUTSIDE AIR FLOW
TOTAL

This is the same as OA Flow 1 for a Minimum or Full IAQ and is the sum of the OA Flow 1 and
OAFlow 2 fora 1/3 - 2/3 IAQ.

OUTSIDE AIR MAXIMUM
FLOW

This parameter is programmed through the Setpoints key. When air measurement stations are
installed and the unit is in the Demand Ventilation mode, this is the maximum allowable airflow
value.

OUTSIDE AIR MINIMUM
FLOW

This parameter is programmed through the Setpoints key. When air measurement stations are
installed and the unit is in the Demand Ventilation mode, this is the minimum airflow value.

POWER EXHAUST TYPE

This parameter is programmed through the Options key and tells the Unit Controller what type of
Exhaust is installed. The choices are None, On-Off Damper Cntrl, On-Off Press Cntrl, Modulate
Damper VFD, Return Fan W/Exh, or Return Fan W/O Exh.

PRESS TRANS PKG

This parameter is programmed through the Options key. This identifies to the Unit Controller
which of the compressor systems are configured with suction and discharge pressure
transducers. The options are None, Sys 1; Sys 1, 2; or Sys 1, 2 and 3.

PRESSURE
DISCHARGE*

This is the discharge pressure and is shown for each compressor system if pressure transducers
are installed and configured for the system.

PRESSURE SUCTION*

This is the suction pressure and is shown for each compressor system if pressure transducers
are installed and configured for the system.

PUMPDOWN

This parameter is programmed through the Program key. If Pumpdown is USER ENABLED at
the end of the compressor system cycle the solenoid value to the expansion vales will close and
the compressor will continue to operate for 30 seconds or until the low pressure cutout opens.
This removes the refrigerant from the low side of the system. The choices are USER ENABLED
or USER DISABLED. If Pumpdown is ENABLED all compressor system will use Pumpdown.

*May be 1, 2, or 3
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RETURN AIR ENTHALPY

This is the total heat content of the return air.

RETURN AIR HUMIDITY

This is the return air relative humidity.

RETURN AIR TEMP This is the return air dry bulb temperature.
RETURN AIR TEMP o . . .
CURRENT This is the temperature of the return air entering the unit.

RAT HEATING SETPOINT

On a VAV or FlexSys unit, the Unit Controller monitors the RAT HEATING SETPOINT. When the
return air temperature is 0.5° F below this value the control switches into the Occupied Heating
mode.

RAT COOLING
SETPOINT

On a VAV or FlexSys unit, the Unit Controller monitors the RAT COOLING SETPOINT. When
the return air temperature is 0.5° F above this value the control switches into the Occupied
Cooling mode.

RAT SETPOINT FOR
HIGH SAT

This parameter is programmed through the Setpoints key. When the Return Air Temperature
is equal to or LESS than this temperature the Active Supply Air Temperature Set Point on a
Variable Air Volume Unit will be set to the SAT HIGH SETPOINT.

RAT SETPOINT FOR
LOW SAT

This parameter is programmed through the Setpoints key. When the Return Air Temperature
is equal to or greater than this temperature the Active Supply Air Temperature Set Point on a
Variable Air Volume Unit will be set to the SAT LOW SETPOINT.

READY TO RUN COMP A

This means the minimum OFF time has been achieved and all the safety circuits are closed and
compressor A of the system is ready to be energized. The User Interface will display either YES
or NO.

READY TO RUN COMP B

This means the minimum OFF time has been achieved and all the safety circuits are closed and
compressor B of the system is ready to be energized. The User Interface will display either YES
or NO

READY TO STOP COMP A

This means the minimum ON time has been achieved and compressor A of the system is ready
to be de-energized. The User Interface will display either YES or NO.

READY TO STOP COMP B

This means the minimum ON time has been achieved and compressor B of the system is ready
to be de-energized. The User Interface will display either YES or NO.

REFRIGERANT TYPE

This parameter is programmed through the Options key and identifies the type of refrigerant in
the unit. The choices are R22, R407C, or R410A.

RETURN AIR BYPASS
ACTIVE SP

This is the position of the bypass damper by percent open the Unit Controller uses as the
bypass set point on a FlexSys unit.

RETURN AIR BYPASS
CURRENT

This is the position of the by-pass damper by percent open the Unit Controller uses as the Active
Bypass percent set point on a FlexSys unit.

RETURN FAN
PRESSURE ACTIVE SP

This is the current mixed air chamber pressure that the Unit Controller is trying to maintain.

RETURN FAN PRESS
CURRENT

This is the actual pressure in the mixed air chamber of the unit.

RETURN FAN OUTPUT

This is the Binary output from the Unit Controller to the Return Fan control system.

RETURN FAN STATUS

This is a Binary input into the Unit Controller that identifies the Return Fan is functioning.
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SAFETY INPUT LPCO

This is the Binary input to the Unit Controller from the Low Pressure Cutout safety circuit. ON
means the safety circuit is normal and FAULTED means it has faulted. This parameter will be
shown for each compressor system.

SAFETY INPUT CHAIN

This is the Binary input to the Unit Controller from the Compressor Safety Circuit Chain. This
includes the high pressure cutout, compressor motor protector, and the external overload or
circuit breaker. ON means the safety circuit is normal and FAULTED means it has faulted. This
parameter will be shown for each compressor system.

SAT RESET METHOD

This parameter is programmed through the Options key and identifies the Supply Air
Temperature reset method being used on a Variable Air Volume Unit. The choices are
Hardwired, Outside Air, Return Air, or Supply Fan Speed.

SAT HIGH SETPOINT

This parameter is programmed through the Setpoints key. This establishes the maximum Active
Supply Air Temperature to be used in a Variable Air Volume Unit.

SAT LOW SETPOINT

This parameter is programmed through the Setpoints key. This establishes the minimum Active
Supply Air Temperature to be used in a Variable Air Volume Unit.

SENSOR / MISC STATUS

This is the current status of the Sensors. The display will show Normal, Warning, Safety Trip,
Safety Fault, or Safety Lockout.

SMOKE PURGE SEQ 1

This parameter is programmed through the Options key. This allows the user to select which of
the three smoke purge sequences to use a sequence 1, Purge, Pressurization, or Evacuation.
Smoke Purge Sequence 1 is energized through a Binary input to the Unit Controller.

SMOKE PURGE SEQ 2

This parameter is programmed through the Options key. This allows the user to select which of
the three smoke purge sequences to use a sequence 2, Purge, Pressurization, or Evacuation.
Smoke Purge Sequence 2 is energized through a Binary input to the Unit Controller.

SMOKE PURGE SEQ 3

This parameter is programmed through the Options key. This allows the user to select which of
the three smoke purge sequences to use a sequence 3, Purge, Pressurization, or Evacuation.
Smoke Purge Sequence 3 is energized through a Binary input to the Unit Controller.

INSTABILITY MONITOR

This parameter is programmed through the Program key. This is used when two units are
twinned together to reduce the number of compressor in operation during an instability period.
The choices are USER ENABLED or USER DISABLED.

1ST STAGE COOLING
SETPOINT

This parameter is programmed through the Setpoints key. This value is used in a Constant
Volumn unit as the Active SAT Setpoint for 1st Stage cooling operation.

1ST STAGE HEATING
SETPOINT

This parameter is programmed through the Setpoints key. This value is used in a Constant
Volumn unit as the Active SAT Setpoint for 1st Stage heating operation.

2ND STAGE 2 COOLING
SETPOINT

This parameter is programmed through the Setpoints key. This value is used in a Constant
Volumn unit as the Active SAT Setpoint for 2nd Stage cooling operation.

2ND STAGE 2 HEATING
SETPOINT

This parameter is programmed through the Setpoints key. This value is used in a Constant
Volumn unit as the Active SAT Setpoint for 2nd Stage heating operation.

STAGED HEAT STATUS
STGS ON

This identifies the number of stages of gas or electric heat that the Unit Controller has energized.

STAGED HEAT STATUS
STGS AVAIL

This identifies the number of stages of gas or electric heat that are available.

SUCTION TEMP

This is the temperature of the suction line leaving the evaporator coil and will be shown for each
system. This value is monitored and used to prevent liquid refrigerant from being returned to the
compressor.

SUP AIR TEMPERING

This parameter is programmed through the Program key. This parameter is used to allow the
heat to operate when the unit is in the Occupied Standby mode to temper the ventilation air
entering the space. The choices are USER ENABLED or USER DISABLED.

SUPPLY AIR TEMP
ACTIVE SP

This is the Supply Air Temperature the Unit Controller is trying to maintain.

SUPPLY AIR TEMP
CURRENT

This is the current Supply Air Temperature supplied by the unit.

SUPPLY FAN OUTPUT

This is the Binary output from the Unit Controller to the Supply Fan control system.
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SUPPLY FAN OUTPUT
PROOF

This is a Binary input into the Unit Controller that identifies the Supply Fan is functioning.

SUPPLY FAN VFD SPEED

This indicates the output, in percent, to the Supply Fan VFD.

SUPPLY SYS STATUS

This is the active status of the Supply System, display will show Normal- Active; Normal-Inactive;
Safety Trip, Safety Fault, or Safety Lockout.

SYSTEM UNLOADING

This parameter is programmed through the Setpoints key. If two compressors of the system are
operative and the discharge pressure is equal to or greater than this value the Unit Controller

PRESSURE will turn off one of the compressors. This feature is only operative when a discharge pressure
transducer is installed in the compressor system.

TEMPERATURE This is calculated for each compressor system that has a suction line pressure transducer

SUPERHEAT installed and configured. This is the refrigerant evaporator superheat leaving the evaporator coil.

UNDERFLOOR AIR . - . .

HUMIDITY This is the humidity level under the floor of a FlexSys installation.

UNDERFLOOR AIR TEMP | This is the temperature of the air in the underfloor space.

UNDERFLOOR SLAB o . . . .

DEW POINT This is the dewpoint of the air beneath the floor of a FlexSys installation.

.Ll.jgnleE,RFLOOR SLAB This is the temperature of the slab beneath the floor of a FlexSys installation.

UNIT INSTALLED

This parameter is programmed through the Setpoints key. This is the altitude at which the unit
is installed. This is used in the calculation of an airflow correction factory when air measuring

ALTITUDE stations are installed.
This parameter is programmed through the Options key and identifies the size of the unit. The
UNIT SIZE choices are 50 Ton, 55 Ton, 60 Ton, 65 Ton, 70 Ton, 75 Ton, 80 Ton, 85 Ton, 90 Ton, 95 Ton, 105
Ton, 106 Ton, 110 Ton, 115 Ton, 130 Ton, or 150 Ton.
UNIT TYPE This parameter is programmed through the Options key and identifies the type of unit. The

choices are Constant Volume, Variable Volume, or FlexSys.

UNIT-OVERALL STATUS

This is the active status of the Unit. The display will show Local Stop, Run, Unit Trip, Unit Fault,
Unit Lockout, SMK Purge # - Press, SMK Purge #-Purge, Smk Purge #-Evac, or Unstable
system.

VENT SYS STATUS

This is the active status of the Ventilation System. The display will show Normal- Active, Normal-
Inactive, Safety Trip, Safety Fault, Safety Lockout, User Disabled, or None.

VENTILATION CONTROL

This parameter is programmed through the Options key and identifies whether the unit will
operate with a Fixed Minimum or Demand ventilation system.

VENTILATION DEMAND

This is the output in percent to the outside air damper when the unit is operating in the Demand
Ventilation mode.

ZONE TEMP OCC ZONE
COOLING SETPOINT

This parameter is programmed using the Setpoints key. This is the temperature that the
Unit Controller compares the actual space temperature to, to decide when to switch into the
Occupied Cooling Mode.

ZONE TEMP OCC ZONE
HEATING SETPOINT

This parameter is programmed using the Setpoints key. This is the temperature that the
Unit Controller compares the actual space temperature to, to decide when to switch into the
Occupied Heating Mode.

ZONE TEMP UNOCC
ZONE COOLING
SETPOINT

This parameter is programmed using the Setpoints key. This is the temperature that the
Unit Controller compares the actual space temperature to, to decide when to switch into the
Unoccupied Cooling Mode.

ZONE TEMP UNOCC
ZONE HEATING
SETPOINT

This parameter is programmed using the Setpoints key. This is the temperature that the
Unit Controller compares the actual space temperature to, to decide when to switch into the
Unoccupied Heating Mode.

ZONE TEMP CURRENT

This is the temperature in the conditioned space.

JOHNSON CONTROLS
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SECTION 8 — SERVICE

ANALOG INPUT OPERATION

This section describes the control operation of the (29)
twenty-nine analog inputs. These inputs are used by
the control to monitor and respond to unit temperatures,
pressures, enthalpy, etc. The location of each of these
connections on the Unit Controller is contained in TA-
BLE 6-11. Notice that the ID gives the jack connection
designated as “J” and then the identifying number of
the connector, followed by a — and then the pin number
of the connector. For example the SUPPLY AIR TEM-
PERATURE analog input would be found at J1-1. This
is connector J1 — Pin 1. As the Unit Control board is
positioned in the control box the top row of the J series
connectors is the input, the middle row is the common,
and the bottom row is the 5 VDC input to the sensor.
Also the pin in the right hand top corner is pin 1.

Temperature Sensors

The temperature sensors are all 10K Type III Thermis-
tors. The relationship between the temperature and the
voltage output and resistance is contained in Table 8-1
.The following analog input are of this type: Supply
Air Temperature, Heat Entering Temp, Flex Evap Temp,
OUTSIDE AIR TEMP, RETURN AIR TEMP, Suction
Temp #1, Suction Temp #2, Suction Temp #3, Zone
Temp, and Under Floor Temp.

Duct Pressure Transducer

The Duct Pressure Transducer is located in the return air
section of the unit. The purpose of the transducer is to sense
and convert the static pressure in the supply-side of the duct
to a 0 to 5 volt DC voltage. The DC voltage is sent to the
Unit Controller and compared against the “DUCT STATIC
PRESS ACTIVE SP”. The transducer is factory wired, but
pneumatic tubing must be field supplied and installed (refer
to Section 2 “INSTALLATION” in this manual). The duct
static pressure transducer measures differential pressure
between the pressure in the duct and atmospheric pressure.
When verifying transducer operation, the technician must
insert a tee in the pneumatic tubing and connect a manom-
eter to the tee to verify the pressure being applied to the
transducer. Once this pressure is known, a comparison can
be made of the duct pressure vs. output volts DC from the
transducer. Table 8-2 shows the relationship between the
pressure applied to the duct pressure transducer and the
output voltage. The output is linear between 0" WC and
the SPAN. The “DUCT PRESS TRANSDUCER SPAN”
can be set to 1.25, 2.5 or 5" WC.

The unit may be built with either a Mamac or Setra duct
static pressure transducer. Only the Mamac transducers
can be reconfigured in the field for different spans. If a
Setra transducer is installed the “DUCT PRESS TRANS-
DUCER SPAN” must always be set based on the span of
the transducer installed.

TABLE 8-1 - TEMPERATURE SENSOR RESISTANCE

°F VOLTAGE | RESISTANCE °C
-25 0.49 139,639 -30.6
-20 0.53 127,453 -28.9
-15 0.60 109,624 -26.1
-10 0.69 94,519 -23.34
-5 0.78 81,665 -20.55
0.0 0.88 70,750 -17.78
5 0.98 61,418 -15.00
10 1.10 53,426 -12.22
15 1.22 46,582 -9.44
20 1.35 40,703 -6.67
25 1.48 35,639 -3.89
30 1.62 31,269 -1.11
35 1.77 27,490 1.67
40 1.91 24,219 4.44
45 2.06 21,377 7.22
50 2.21 18,900 10.00

JOHNSON CONTROLS

°F VOLTAGE | RESISTANCE °C

55 2.36 16,744 12.78
60 2.51 14,681 15.56
65 2.66 13,216 18.33
70 2.80 11,771 21.11
75 2.94 10,502 23.89
80 3.08 9,388 26.67
85 3.21 8,404 29.45
90 3.33 7,537 32.22
95 3.45 6,770 35.0
100 3.56 6,090 37.78
105 3.66 5,487 40.56
110 3.76 4,951 43.34
115 3.85 4,475 46.11
120 3.94 4,050 48.89
125 4.02 3,671 51.66
130 4.09 3,332 54.44
135 4.16 3,029 57.22
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FIG.8-1-MAMAC TRANSDUCER CONFIGURATIONS

If a MAMAC transducer is installed, the duct static pres-
sure transducer and the Unit Controller as shipped from the
factory is configured fora “DUCT STATIC SNS SPAN” of
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5.0"WC. Inaddition to changing the “DUCT STATIC SNS
SPAN” setting in the Unit Controller the transducer must
also be reconfigured for different ranges. To configure the
transducers for other ranges refer to Figure 8-1.
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TABLE 8-2 - DUCT PRESSURE TRANSDUCER

FORM 100.50-NOM3 (109)

TABLE 8-3-BUILDING PRESSURE TRANSDUCER OUTPUT

Building Pressure Transducer

The Building Pressure Transducer is located in the return
air section of the unit. The purpose of the transducer is to
sense and convert the static pressure in the building to a 0
to 5 volt DC voltage. The DC voltage is then sent to the
Unit Controller and compared against the “BUILDING
PRESSURE ACTIVE SETPOINT”. The transducer is fac-
tory wired, but pneumatic tubing must be field supplied
and installed (refer to Section 2 “INSTALLATION " in this
manual). The Building Pressure Transducer measures dif-
ferential pressure in the building and atmospheric pressure.
When verifying transducer operation, the technician can
inset a tee into the pneumatic tubing and connect a ma-
nometer to the tee to verify the pressure being applied to
the transducer. Once this pressure is known, a comparison
can be made of the building pressure vs. output volts DC
from the transducer. A practical and quick check of this
transducer can also be accomplished by removing the
pneumatic tubing lines from both the low and high side
connections on the transducer. Since both of the inputs
will now be exposed to the same pressure, the differential
pressure will be zero, and the output 2.5 volts DC accord-
ing to Table 8-3.

The unit may be built with either a Mamac or Setra building
static pressure transducer. Figure 8-1E identifies the proper
configuration of the Mamac transducer in a building static
pressure application. Setra transducers are nonadjustable
and come preset from the factory.

JOHNSON CONTROLS

1.25" WC SPAN | 2.5" WC SPAN | 5.0" WC SPAN DIFFERENTIAL INPUT OUPTUT VOLTAGE -VDC

DIFFERENTIAL | DIFFERENTIAL | DIFFERENTIAL VO\I;;?:GE PRESSURE -IWC

INPUT PRESS | INPUT PRESS | INPUT PRESS -0.50 0.00
0.125 0.25 0.5 0.50 -0.40 0.50
0.25 0.50 1.0 1.00 -0.30 1.00
0.375 0.75 1.50 1.50 -0.20 1.50
0.50 1.00 2.00 2.00 -0.10 2.00
0.625 1.25 2.50 2.50 0.00 2.50
0.75 1.50 3.00 3.00 0.10 3.00
0.875 1.75 3.50 3.50 0.20 3.50
1.00 2.00 4.00 4.00 0.30 4.00
1.125 2.25 4.50 4.50 0.40 450
1.25 2.50 5.00 5.00 050 500

Air Measuring Station Pressure Transducer

The unit can be ordered with an Air Measuring Station.
When using the optional Air Measuring Station, either
one or two identical pressure transducers are employed.
The transducers measure the differential pressure across
the Air Measuring Station. The logic in the Unit Control
uses this pressure data to calculate an airflow through
the station. Both the pneumatic tubing and the control
wiring are factory installed. The transducer range is
0.00 to 0.25 IWC with an output range in volts DC as
shown in Table 8-4.

TABLE 8-4 — AIR MEASURING STATION PRES-
SURE TRANSDUCER OUTPUT

DIFFERENTIAL INPUT OUPTUT VOLTAGE - VDC
PRESSURE - IWC
0.000 0.00
0.025 0.50
0.050 1.00
0.075 1.50
0.100 2.00
0.125 2.50
0.150 3.00
0.175 3.50
0.200 4.00
0.225 4.50
0.250 5.00
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Return Fan Pressure Transducer

If the unit is order with the Return Fan Option the
unit will have a Return Fan Pressure Transducer. The
transducer is mounted in the return compartment and
compares the pressure in the return air compartment to
atmospheric pressure. The Unit Controller varies the
speed of the Return Fan in order to maintain the correct
differential pressure in the return compartment. When
verifying transducer operation, the technician can inset a
tee into the pneumatic tubing and connect a manometer
to the tee to verify the pressure being applied to the
transducer. Once this pressure is known, a comparison
can be made of the return compartment pressure vs. out-
put volts DC from the transducer. A practical and quick
check of this transducer can also be accomplished by
removing the pneumatic tubing lines from both the low
and high side connections on the transducer. Since both
of the inputs will now be exposed to the same pressure,
the differential pressure will be zero, and the output 2.5
volts DC according to Table 8-5.

The unit may be built with either a Mamac or Setra
return fan pressure transducer. Figure 8-1F identifies
the proper configuration of the Mamac transducer in a
return fan application. Setra transducers are nonadjust-
able and come preset from the factory.

TABLE 8-5 - RETURN FAN PRESSURE TRANS-
DUCER OUTPUT

DIFFERENTIAL INPUT OUPTUT VOLTAGE -VDC
PRESSURE - IWC
-1.00 0.00
-0.80 0.50
-0.60 1.00
-0.40 1.50
-0.20 2.00
0.00 2.50
0.20 3.00
0.40 3.50
0.60 4.00
0.80 4.50
1.00 5.00
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Discharge Pressure Transducer

The discharge Pressure Transducer is located in the
common discharge line of the tandem compressors for
each refrigerant circuit. The purpose of this transducer
is to sense and convert the discharge pressure into a
DC voltage. The DC voltage is then sent to the Unit
Controller where it is used to control the number of
condenser fan when the unit is in cooling operation.
The discharge pressure value, in PSIG, is displayed by
the User Interface.

The Discharge Transducer has a range of 0 to 500 PSIG,
with a linear output of 0 to 5 DC volts. Table 8-6 il-
lustrates the DC volt output from the transducer for a
given discharge pressure.

Suction Pressure Transducer

The optional suction pressure transducer is located in
the common suction line of the tandem compressors
for each refrigerant circuit. The purpose of the trans-
ducer is to sense and convert the suction pressure to a
DC voltage. The DC voltage is then sent to the Unit
Controller where it is displayed by the User Interface.
When this option is installed the Unit Controller will
also calculate and display the Evaporator Superheat
value for the system.

The Suction Transducer has a range of 0 to 200 PSIG,
with a linear output of 0 to 5 volts DC. Table 8-6 il-
lustrates the DC volt output from the transducer for a
given suction pressure.

JOHNSON CONTROLS



TABLE 8-6 - PRESSURE TRANSDUCERS

SUCTION TRANSDUCER | DISCHARGE TRANSDUCER
PRESSURE VOLTAGE PRESSURE VOLTAGE
PSIG VvDC PSIG vDC
0 0.50 0 0.50
25 1.00 50 1.00
50 1.50 100 1.50
75 2.00 150 2.00
100 2.50 200 2.50
125 3.00 250 3.00
150 3.50 300 3.50
175 4.00 350 4.00
200 4.50 400 4.50

Humidity Sensors

The humidity sensor outputs a 0 to 5 volts DC in re-
sponse to the relative humidity sensed. An outdoor
air humidity sensor is used whenever the economizer
is configured for single or dual enthalpy. A return air
humidity sensor is used whenever the economizer is
configured for dual enthalpy. A humidity sensor is
also used to monitor the humidity in the space between
the slab and raised floor system used for FlexSys ap-
plications. Table 8-7 gives the relationship between
the voltage output of the humidity sensor and the %
relative humidity.

TABLE 8-7 - HUMIDITY SENSOR OUTPUTS

% RELATIVE OUTPUT % RELATIVE OUTPUT
HUMIDITY VOLTAGE HUMIDITY VOLTAGE

vDC VvDC

5 0.25 55 2.75

10 0.50 60 3.00

15 0.75 65 3.25

20 1.00 70 3.50

25 1.25 75 3.75

30 1.50 80 4.00

35 1.75 85 4.25

40 2.00 90 4.50

45 2.25 95 4.75

50 2.50 100 5.00

JOHNSON CONTROLS
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CO, Sensor

Two CO, sensors are used in conjunction with the “DE-
MAND VENTILATION ” option. In “DEMAND VEN-
TILATION” the Unit Control monitors the CO, level
of the outdoor air and the CO, level in the conditioned
space and varies the amount of ventilation air based on
the relationship between these two values. Table 8-8
gives the volts DC output for a given CO, level.

TABLE 8-8 - CO2 SENSOR OUTPUT

PPM CO2 OUTPUT PPM CO2 OUTPUT

VOLTAGE VOLTAGE
VvDC VvDC
80 0.20 1120 2.80
160 0.40 1200 3.00
240 0.60 1280 3.20
320 0.80 1360 3.40
400 1.00 1440 3.60
480 1.20 1520 3.80
560 1.40 1600 4.00
640 1.60 1680 4.20
720 1.80 1760 4.40
800 2.00 1840 4.60
880 2.20 1920 4.80
960 2.40 2000 5.00

1040 2.60

Furnace Status Input

The Unit Controller monitors the operation of the
Staged and Modulating Gas Heat sections and displays
the status through the STATUS screen of the User In-
terface. The operation of each of the gas heat sections
is monitored by a multiplexer installed in the gas heat
section. When a gas heat section is energized, it sends a
24-volt signal to the multiplexer. The multiplexer takes
the five “ON”’/’OFF” inputs and converts them into a
0 to 5 volt DC signal that is sent to the Unit Controller.
The Unit Controller then decodes this analog input and
displays the furnace section status. Tables 8-9 and 8-10
show the relationship between the DC voltage and the
furnace operation status.
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TABLE 8-9 - FURNACE STATUS INPUT MODULATING GAS HEAT

MIN MAX | MODULATING FURNACE | FURNACE 1A FURNACE 2 FURNACE 3 FURNACE 1B
VOLTS DC | VOLTS DC 1A STATUS HIGH STATUS STATUS STATUS STATUS
0.086 0.166 OFF OFF OFF OFF OFF
0.224 0.313 ON OFF OFF OFF OFF
0.361 0.461 OFF ON OFF OFF OFF
0.499 0.609 ON ON OFF OFF OFF
0.637 0.756 OFF OFF ON OFF OFF
0.774 0.904 ON OFF ON OFF OFF
0.912 1.051 OFF ON ON OFF OFF
1.050 1.199 ON ON ON OFF OFF
1.187 1.346 OFF OFF OFF ON OFF
1.325 1.494 ON OFF OFF ON OFF
1.463 1.641 OFF ON OFF ON OFF
1.600 1.789 ON ON OFF ON OFF
1.738 1.936 OFF OFF ON ON OFF
1.876 2.084 ON OFF ON ON OFF
2,013 2.231 OFF ON ON ON OFF
2.151 2.379 ON ON ON ON OFF
2.289 2.526 OFF OFF OFF OFF ON
2.426 2.674 ON OFF OFF OFF ON
2.564 2.821 OFF ON OFF OFF ON
2.702 2.969 ON ON OFF OFF ON
2.839 3.116 OFF OFF ON OFF ON
2.977 3.264 ON OFF ON OFF ON
3.115 3.411 OFF ON ON OFF ON
3.252 3.559 ON ON ON OFF ON
3.390 3.706 OFF OFF OFF ON ON
3.528 3.854 ON OFF OFF ON ON
3.665 4.001 OFF ON OFF ON ON
3.803 4.149 ON ON OFF ON ON
3.941 4.296 OFF OFF ON ON ON
4.078 4.444 ON OFF ON ON ON
4.216 4.592 OFF ON ON ON ON
4.354 4.739 ON ON ON ON ON

TABLE 8-10 - FURNACE STATUS INPUT STAGED GAS HEAT
MIN VOLTS DC MAX VOLTS DC FURNACE 1 STATUS | FURNACE 2 STATUS | FURNACE 3 STATUS
0.086 0.166 OFF OFF OFF
0.224 0313 ON OFF OFF
0.361 0.461 OFF ON OFF
0.499 0.609 ON ON OFF
0.637 0.756 OFF OFF ON
0.774 0.904 ON OFF ON
0.912 1.051 OFF ON ON
1.050 1.199 ON ON ON
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FAULTS

A fault is defined as an abnormal condition, which
results in the shutdown of an operating system or the
complete unit. The presence of a fault condition indi-
cates a situation in which possible damage to the unit
may occur if the unit or system were allowed to continue
to operate. There are four types of faults.

* UNIT LOCKOUT —The complete unit is shutdown
and locked out. A manual reset is required to restart
the unit after the fault has been corrected.

* SYSTEM LOCKOUT — One of the compressor
systems or other component is shutdown and locked
out. Amanual reset is required to restart the system
after the fault has been corrected.

e UNIT AUTO RESET — The complete unit is shut-
down but the unit will restart automatically when
the fault condition is cleared.

* SYSTEM AUTO RESET — One of the compressor
systems or other component is shut down but the
system or component will restart automatically
when the fault condition is cleared.

A UNIT LOCKOUT can be reset by turning the “LO-
CAL STOP ” switch off for 5 seconds and then back on.
If the cause of the lockout has been corrected the unit
will reset and begin proper operation.

A SYSTEM LOCKOUT except for COMPR # LOCK-
OUT and COMPR # LPCO SAFETY LOCKOUT can
be reset by turning the “LOCAL STOP” switch off for 5
seconds and then back on. ACOMPR # LOCKOUT and
COMPR # LPCO SAFETY LOCKOUT must be reset
by entering the OPTION key and the COMPRESSOR
SYSTEMS # subsection, which has the lockout. Then
use the up and down arrow key to go to COMP SYS #
STATUS. The current status will be LOCKOUT. Press
the check key (V) and use the right arrow key to change
LOCKOUT to RUN.

In addition to faults the User Interface will also display

warnings. A warning is defined as an abnormal condi-
tion under which the unit continues to operate. Warn-
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ings will not require the unit to shut down; however,
they may require the Unit Controller to disable certain
functions that may result in the unit operating less ef-
ficiently or eliminate certain features.

Table 8-12 lists the faults / warnings that will be dis-
played under the STATUS and HISTORY keys of the
User Interface. When a fault is present line two of the
effected STATUS screen display (UNIT-OVERALL
STATUS, COMPRESSOR SYSTEM 1, COMPRES-
SOR SYSTEM 2, COMPRESSOR SYSTEM 3, HEAT-
ING SYSTEM, ECONOMIZER SYSTEM, SUPPLY
SYSTEM, EXHAUST SYSTEM, VENTILATION
SYSTEM, or SENSOR / MISC STATUS) will change
nomenclature to indicate a WARNING, SAFETY TRIP,
SAFETY FAULT, or SAFETY LOCKOUT is present.
A fault/ warning description, method of reset and condi-
tions under which the information is displayed is also
contained in the table. Additional information for each
of the faults is contained under their respective section
of Section 5, Sequence of Operation of this [OM.

When a fault is declared, the Unit Controller will record
the time of occurrence, the date of occurrence, and a
complete unit snapshot at the time of each occurrence in
the HISTORY buffer. This data can be retrieved using
the HISTORY key of the User Interface.

The HISTORY buffer stores the data from the last ten
faults from the most recent (HISTORY 01) to the oldest
(HISTORY 10). No fault HISTORY is eliminated once
recorded other than being “pushed off”” of the end of the
list by a new fault when the buffer becomes full.

Warnings are only displayed in the HISTORY buffer
while they are active. When the problem that generated
the WARNING is corrected the record is removed from
the buffer. The Unit Controller does not record the time
of occurrence, the date of occurrence, or a complete unit
snapshot at the time of occurrence for a WARNING.

The HISTORY bulffer is password protected and a level
2 password must be entered in order to view the data.
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When the HISTORY key is pressed, the password
prompt will appear. After the proper level 2 password
has been entered the screen will show the first active
warning. If there are no active warnings present, the
first fault will be displayed. If there are no faults in the
HISTORY bulffer, the screen will display “NO FAULT”.
See Section 6 MENU NAVIGATION & DISPLAY DE-
SCRIPTION of this manual for additional information
on how to navigate through the HISTORY menu.

In addition to the items listed in Table 8-12 the following
items listed below are contained under the HISTORY
key.

“COMPRESSORSYSTEM (1,2,0R3) CLEAR”- When
ever there is a compressor safety trip the Unit Controller
initiates the “COMPR STATUS CLEAR TIME (1,2, OR
3) " timer. The Unit Control records the time it takes for
the trip to clear. When the fault clears “COMPRESSOR
SYSTEM (1,2,0R 3) CLEAR” shows the time it took for
the fault to clear in the HISTORY buffer.
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“COMPRESSOR SYSTEM (1,2,0R 3)TIME OUT”

—Ifthe “COMPR STATUS CLEAR TIME (1,2, OR 3)”
timer reaches 60 minutes a “COMPRESSOR SYSTEM
(1,2,0R 3)TIME OUT” will be indicated in the HISTO-
RY buffer. In most cases this indicates the compressor
circuit over current protector opened. The compressor
circuit over current protector is a manual reset device
and the circuit would not reset in the required 60 minute
time frame. The STATUS key will display the message
“COMP SYS (1,2,0R 3) STATUS” “SAFETY LOCK-
OUT”. The Unit Controller locks out the corresponding
compressor system whena “COMPRESSOR SYSTEM
(1,2,0R 3)TIME OUT” is declared.

“COMPR SYSTEM (1,2,0R 3) INHIBIT” — This
WARNING indicates the compressor system safety
circuit experienced a trip but reset prior to the explora-
tion of the 60 minute reset time function. If the safety
circuit does not reset in 60 minutes it will be replaced
with a “COMPRESSOR SYSTEM (1,2,0R 3)TIME
OUT” message.
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ANALOG
INPUTS 5VDC FUSE 12-3 5VD
See Fig. 8-6 J12-3 5VDC
AN
J12-1 GND
ANALOG
INPUTS < FLASH CARD
See Fig. 8-6
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See Fig. 8-5
BINARY
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BINARY See Fig. 8-3
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See Fig. 8-4
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See Fig. 8-4 See Fig. 8-3

FIG. 8-2-1/0 CONTROL BOARD
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FIG. 8-3 - 1/0 CONTROL BOARD - BINARY OUTPUTS
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3LLSV TB5-6 (445)
120 V TB5-5 (301)

2LLSV TB5-4 (444)
120 V TB5-3 (301)
1LLSV TB5-2 (443)

120 V TB5-1 (301)

TB3-9 FURN OUTPUT 7 (576)
TB3-8 FURN OUTPUT 6 (575)

TB3-7 FURN OUTPUT 5 (574)
24V TB3-6 (500)

TB3-5 RETURN OUTPUT 4 (573)
TB3-4 FURN OUTPUT 3 (572)

TB3-3 FURN OUTPUT 2 (571
TB3-2 FURN OUTPUT 1 (570) e71)

b davn
[
i

24 V TB3-1 (500)

TB6-5 COND 6 (442)

TB6-4 COND 5 (441)
TB6-3 COND 4 (440)

TB6-2 COND 3 (439)
120V TB6-1(301)

TB4-10 COND 2 (438)
TB4-9 COND 1 (437)

TB4-8 COMP 38 (435)
TB4-7 COMP 3A (433)
120V TB4-6 (301)

TB4-5 COMP 2B (431)
TB4-4 COMP 2A

429)

TB1-12 VAV HEAT OUTPUT (424)

TB1-11 VAV HEAT COMM (423)
TB1-10 SENSOR/FAULT ALARM (422)

TB1-6 SUPPLY FAN FAULT ALARM (418)
—— TB1-5 SUPPLY FAN FAULT ALARM (417)
— TB1-4 EXHAUST/RETURN FAN (416)
— TB1-3 24V (415)
— TB1-2 SUPPLY FAN (414)

—— TB1-1 24V (413)

TB1-9 SENSOR/FAULT ALARM COMM (421)
TB1-8 COOLING/HEATING FAULT ALARM (420)
TB1-7 COOLING/HEATING FAULT ALARM COMM (419)

(
TB4-3 COMP 1B (427) (
) (425)

TB4-2 COMP 1A
120V TB4-1 (301

LD10791C

JOHNSON CONTROLS



TB7-1 SYS 1 COMP STATUS (376)
TB7-2 SYS 2 COMP STATUS (377)

TB7-3 24 VAC (3)

TB7-4 SYS 3 COMP STATUS (378)

TB7-5 SYS 1 LOW PRESS (379)

TB7-6 24VAC (380)

TB7-7 SYS 2 LOW PRESS (381)

TB7-8 SYS 3 LOW PRESS (382)

TB7-9 24VAC (383)

TB7-10 SUPPLY FAN PROVING (384)

TB7-11 EXHAUST RETURN FAN PROVING (385)
TB7-12 24VAC (386)

TB7-13 DIRTY FILTER SW (387)

TB7-14 HOTWATER FREEZESTAT (388)

TB7-15 24VAC (389)

TB7-16 24V COMM (304)

TB8-1 SHUTDOWN (391)
TB8-2 OCC/UNOCC (392)
TB8-4 SMOKE PURGE 1 (393)
TB8-5 SMOKE PURGE 2 (394)

TB8-7 SMOKE PURGE 3 (395)
TB8-8 FAN (G) (396)

TB8-10 Y1 (397)
TB8-11 Y2 (398) ——
TB8-13 W1 (399)——
TB8-14 W2 (400)—

TB8-16 24V COMM (304)—

FIG. 8-4 — /0 CONTROL BOARD - BINARY INPUTS
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LD10792A

TB9-1 SUPPLY FAN VFD + (401)

TB9-2 SUPPLY FAN VFD COM (402)

TBY-3 EXHAUST/RETURN VFD + (403)
TB9-4 EXHAUST/RETURN VFD COM (404)
TB9-5 OA/RA DAMPER + (405)

TB9-6 OA/RA DAMPER COM (406)

TB9-7 EXHAUST DAMPER + (407)

TBY-8 EXHAUST DAMPER COM (408)
TB9-9 HOT WATER STEAM VALVE + (409)
TB9-10 HOT WATER STEAM VALVE COM (410)
TB9-11 BYPASS DAMPER + (411)

TB9-12 BYPASS DAMPER COM (412)

FIG. 8-5—-1/0 CONTROL BOARD - ANALOG OUTPUTS

10| 9 8 7 6

15|14 |13 |12 | 11

J4, J5, J6, J7 PINOUTS

12 |11 | 10| 9

J1,J2, J3 PINOUTS

LD10794 n

FIG. 8-6 — /0 CONTROL BOARD - ANALOG INPUTS (SEE TABLE 8-11 FOR PIN OUTS)
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FORM 100.50-NOM3 (109)

TABLE 8-11 —1/0 CONTROL BOARD - ANALOG INPUT PIN OUTS

PIN

PIN

NO. SIGNAL NO. SIGNAL
J1-1  INPUT SUPPLY AIR TEMP (308) Ja-4  INPUT DISCH PRESS SYS2 (340)
J1-5  SHIELD SUPPLY AIR TEMP J4-9  COM DISCH PRESS SYS2 (341)
J1-9  REF SUPPLY AIR TEMP 5VDC (309) J4-14 REF DISCH PRESS SYS2 5VDC (342)
J1-2  INPUT HEAT ENTER TEMP (310) J4-5  INPUT DISCH PRESS SYS3 (343)
J1-6  SHIELD HEAT ENTER TEMP J4-10  COM DISCH PRESS SYS3 (344)
J1-10  REF HEAT ENTER TEMP 5VDC (311) J4-15  REF DISCH PRESS SYS3 5VDC (345)
J1-3  INPUT FLEX EVAP TEMP (312) J5-1  INPUT GAS HEAT STATUS (542)
J1-7  SHIELD FLEX EVAP TEMP J5-6  COM GAS HEAT STATUS (543)
J1-11  REF FLEX EVAP TEMP 5VDC (313) J5-11  REF GAS HEAT STATUS 5VDC (541)
J2-1  INPUT OA TEMP (314) J5-2  INPUT OA CO2 (348)
J2-5  SHIELD OATEMP J5-7  COM OACO2 (349)
J2-9  REF OATEMP 5VDC (315) J5-3  INPUT RA CO2 (350)
J2-2  INPUT RATEMP (316) J5-8  COMRACO2 (351)
J2-6  SHIELD RATEMP J6-1  INPUT RETURN FAN PRESS (352)
J2-10  REF RATEMP 5VDC (317) J6-6  COM RETURN FAN PRESS (353)
J2-3  INPUT OA HUM (318) J6-2  INPUT DUCT PRESS (354)
J2-7  COM OAHUM (319) J6-7  COM DUCT PRESS (355)
J2-4  INPUT RA HUM (320) J6-3  INPUT BLDG PRESS (356)
J2-8  COM RAHUM (321) J6-8  COM BLDG PRESS (357)
J3-1  INPUT SUCT TEMP SYS1 (322) J6-4  INPUT OAAIR PRESS 1 (358)
J3-5  SHIELD SUCT TEMP SYSH1 J6-9  COM OAAIR PRESS 1 (359)
J3-9  REF SUCT TEMP SYS1 5VDC (323) J6-5  INPUT OAAIR PRESS 2 (360)
J3-2  INPUT SUCT TEMP SYS2 (324) J6-10 COM OAAIR PRESS 2 (361)
J3-6  SHIELD SUCT TEMP SYS2 J7-1  INPUT ZONE TEMP SENSOR (363)
J3-10  REF SUCT TEMP SYS2 5VDC (325) J7-6  SHIELD ZONE TEMP SENSOR (364)
J3-3  INPUT SUCT TEMP SYS3 (326) J7-11  REF ZONE TEMP SENSOR 5VDC (362)
J3-7  SHIELD SUCT TEMP SYS3 J7-2  INPUT FLEXSYS SLAB SENSOR (366)
J3-11  REF SUCT TEMP SYS3 5VDC (327) J7-7  SHIELD FLEXSYS SLAB SENSOR (367)
J3-4  INPUT SUCT PRESS SYS1 (328) J7-12  REF FLEXSYS SLAB SENSOR 5VDC (365)
J3-8  COM SUCT PRESS SYS1 (329) J7-3  INPUT FLEXSYS UNDER FLOOR HUM (368)
J3-12  REF SUCT PRESS SYS1 5VDC (330) J7-8  COM FLEXSYS UNDER FLOOR HUM (369)
J4-1  INPUT SUCT PRESS SYS2 (331) J7-4  INPUT SAT RESET (371)
J4-6  COM SUCT PRESS SYS2 (332) J7-9  COM SAT RESET (372)
J4-11  REF SUCT PRESS SYS2 5VDC (333) J7-14  REF SAT RESET 5VDC (370)
J4-2  INPUT SUCT PRESS SYS3 (334) J7-5  INPUT DUCT STATIC RESET (374)
J4-7  COM SUCT PRESS SYS3 (335) J7-10  COM DUCT STATIC RESET (375)
J4-12  REF SUCT PRESS SYS3 5VDC (336) J7-15  REF DUCT STATIC RESET 5VDC (373)
J4-3  INPUT DISCH PRESS SYS1 (337)
J4-8  COM DISCH PRESS SYS1 (338)
J4-13  REF DISCH PRESS SYS1 5VDC (339)
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TABLE 8-12 - WARNING DESCRIPTION TABLE

FORM 100.50-NOM3 (109)

STATUS FAULT
HISTORY SCREEN SHOW WHEN UNIT
DESCRIPTION RESET SCREEN OUTPUT
WORDING TYPE IS
WORDING TYPE
POWER EXHAUST
BUILDING STATIC PRES> 0.45 INWC OR EXHAUST | SENSOR/
WRN-BUILDING AUTO | OTHER THAN
<-0.45 INWC FOR 10 SECONDS. POWER SYS STATUS MISC
PRS RESET | NONE OR ON - OFF
EXHAUST REVERTS TO NONE OR ON/OFF WARNING FAULT
DAMPER
VENTILATION | VENTILATION | SENSOR/
WRN-CO2 SENSOR [ OUTSIDE CO2 SENSOR OUT OF RANGE FOR | AUTO
CONTROLEQUALS | SYS STATUS MISC
1 OUTSIDE >= 15 MINUTES RESET
DEMAND WARNING FAULT
VENTILATION | VENTILATION | SENSOR/
WRN-CO2 SENSOR [ OUTSIDE CO2 SENSOR OUT OF RANGE FOR | AUTO
CONTROLEQUALS | SYS STATUS MISC
2 INSIDE >= 15 MINUTES RESET
DEMAND WARNING FAULT
COOLING
WRN-COMPR | SEE DESCRIPTION AT THE END OF THE AUTO HEATING
SYSTEM * INHIBIT | TABLE RESET
FAULT
DIRTY FILTER SENSOR/
WRN-DIRTY FILTER | THE FILTER STATUS INPUT IS CLOSED FOR | AUTO FILTER STATUS
SWITCH IS MISC
1 >= 1 MINUTE RESET CHANGE
INSTALLED FAULT
THE DISCHARGE PRESURE FOR THAT PRESSTRANSPKG | SENSOR/ | SENSOR/
WRN-DISCHARGE AUTO
SYSTEM IS OUT OF RANGE FOR >= 10 ISONFORTHE | MISC STATUS | MISC
PRS SENSOR * RESET
SECONDS SYSTEM WARNING FAULT
SUPPLY FAN OUTPUT ON, SUPPLY FAN SUPPLY
WRN-DUCT PRS | STATUS MUST BE RUNNING FOR 5 MINUTES, | AUTO | UNITTYPEISVAV | (' o o FAN
XDCR STATIC PRESS CURRENT <=(0.333 X DUCT [RESET| ORFLEXSYS WARNING FAULT
STATIC PRESS ACTIVE SP) FOR 30 SECONDS
EXHAUST
THE EXHAUST FAN OUTPUT IS ON FOR 45 POWER EXHAUST SENSOR/
WRN-EXHAUST AUTO SYSTEM
SECONDS AND THE RUN VERIFICATION OTHER THEN MISC
FAN RESET STATUS
INPUT IS LOW (OPEN) FOR 10 SECONDS NONE FAULT
WARNING
THE HW/STEAM FREEZSTAT CIRCUIT GOES HEATING SYSTEM | SENSOR/ | COOLING
WRN-FREEZESTAT AUTO
RIP HIGH (CLOSED) BUT GOES LOW (OPEN) reser | TYPEEQUALSHOT | MISC STATUS | HEATING
WITHIN 5 MINUTES WATER STEAM WARNING FAULT
ON MODULATING GAS THE HEAT BINARY
HEATING SYSTEM
WRN-FURNACE | OUTPUTS DO NOT MATCH THE GAS SENSOR/ | COOLING
AUTO | TYPE EQUALS
MULTIPLEXER | FURANCE STATUS INPUT. SEE TABE 8-9 OR MISC STATUS | HEATING
RESET | MODULATING GAS
FAULT NO FURNACE STATUS INPUT ON STAGED WARNING FAULT
OR STAGED GAS
GAS
THE HEAT BINARY OUTPUTS DO NOT MATCH HEATING SYSTEM COOLING
WRN-GAS AUTO
THE GAS FURANCE STATUS INPUT. SEE TYPE EQUALS HEATING
FURNACE RESET
TABE 8-10 STAGED GAS FAULT
HEATING SYSTEM | SENSOR/ | SENSOR/
THE HEAT ENTERING SENSOR IS OUT OF | AUTO
WRN-HET SENSOR TYPE IS STAGED | MISC STATUS | MISC
RANGE FOR >= 10 SECONDS RESET
GAS ORELECTRIC| WARNING FAULT
BOTH COMPRESSOR ARE ON FOR THE
PRESSTRANSPKG | SENSOR/ | SENSOR/
WRN-HIGH DP | SYSTEM AND THE DISCHARGE PRESS IS >= | AUTO
ISONFORTHE | MISC STATUS | MiSC
UNLOAD *# TO THE SYSTEM UNLOADING PRESSURE | RESET
SYSTEM WARNING FAULT
FOR 10 SECONDS
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TABLE 8-12 — WARNING DESCRIPTION TABLE (CONTINUED)

FORM 100.50-NOM3 (109)

STATUS FAULT
HISTORY SCREEN SHOW WHEN UNIT
DESCRIPTION RESET SCREEN OUTPUT
WORDING TYPE IS
WORDING TYPE
LOWAMBIENTPKG | COMP SYS* | SENSOR/
WRN-LOW THE OUTDOOR TEMP IS <= TO THE MECH AUTO
IS NOT INSTALLED | STATUS LOW MISC
AMBIENT TEMP * [ COOL LOCKOUT TEMP RESET
FOR THE SYSTEM | AMB INHIBIT FAULT
COMP SYS
THE SUCTION TEMP IS LEES THAN SENSOR/
WRN-LOW AUTO * STATUS
THE SUCTION TEMP LOW LIMIT FOR 10 MISC
SUCTION TEMP *# RESET SUCTIONTEMP
CONTINUOUS SECONDS FAULT
UNL # ON
DAMPER
LOCKS OUT
REFER TO AIR MEASUREMENT STATION HARDWARE IS SENSOR/ SENSOR/
WRN-OA FLOW THE AIR
SENSOR FAULTS IN SECTION 5 OF THE MINIMUMIAQ, FULL | MISC STATUS MISC
PRS 1 MEASURING
MANUAL IAQ, 1/3-2/3 IAQ, WARNING FAULT
STATION
TEKAIR FULL IAQ
LOCKS OUT
REFER TO AIR MEASUREMENT STATION DAMPER SENSOR/ SENSOR/
WRN-OA FLOW THE AIR
SENSOR FAULTS IN SECTION 5 OF THE HARDWARE IS 1/3 | MISC STATUS MISC
PRS 2 MEASURING
MANUAL - 213 1AQ WARNING FAULT
STATION
ECONO INSTALLED
OUTSIDEAIRTEMP >=32F FOR 10 SECONDS SENSOR/ SENSOR/
WRN-OUTSIDE AIR AUTO SINGLE ENTHALPY
OUTDOOR AIR HUMIDITY < 5% FOR 10 MISC STATUS MISC
RH RESET OR DUAL
SECONDS WARNING FAULT
ENTHALPY
RETURNAIR TEMP >=32F FOR 10 SECONDS SENSOR/ SENSOR/
WRN-RETURN AIR AUTO ECONO INSTALLED
RETURN AIR HUMIDITY < 5% FOR 10 MISC STATUS MISC
RH RESET DUAL ENTHALPY
SECONDS WARNING FAULT
SUPPLY FAN OUTPUT IS ON AND RETURN
POWER EXHAUST
FAN PRESS CURRENT <-0.95 INWC OR
TYPE IS RETURN SUPPLY
WRN-RETURN FAN | >0.95 INWC FOR 30 SECONDS OR SUPPLY AUTO FAN
FAN W/EXH OR SYS STATUS
XDCR FAN OUTPUT IS OFF AND RETURN FAN RESET FAULT
RETURN FAN W/O WARNING
PRESSURE CURRENT <-0.1 INWC OR >0.1 EXH
INWC FOR 5 MINUTES
UNIT TYPE IS
SENSOR/ SENSOR/
WRN-SLAB TEMP | UDERFLOOR SLAB TEMP SENSOR IS OUT OF AUTO FLEXSYSAND DEW
MISC STATUS MISC
SENSOR RANGE FOR >=10 SECONDS RESET POINT RESET IS
WARNING FAULT
USER ENABLED
PRESS TRANS PKG SENSOR/ SENSOR/
WRN-SUCTION SUCTION PRESSURE OUT OF RANGE FOR >= AUTO
IS ON FOR THE MISC STATUS MISC
PRS SENSOR * 10 SECONDS RESET
SYSTEM WARNING FAULT
SENSOR/ SENSOR/
WRN-SUCTION SUCTION TEMPERATURE SENSOR IS OUT OF | AUTO
MISC STATUS | MISC
TEMP SENSOR *# | RANGE FOR >=10 SECONDS RESET
WARNING FAULT
UNIT TYPE IS
WRN-UNDER SENSOR/ SENSOR/
UDERFLOOR AIR HUMIDITY IS <6% FOR >=5 | AUTO FLEXSYSAND DEW
FLOOR RH MISC STATUS | MISC
MINUTES RESET POINT RESET IS
SENSOR WARNING FAULT

USER ENABLED

*CANBE1,2,0R3
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TABLE 8-13 — FAULT AUTO - RESET

FORM 100.50-NOM3 (109)

STATUS FAULT
HISTORY SCREEN HOW WHEN UNIT
DESCRIPTION RESET SCREEN OUTPUT
WORDING TYPE IS
WORDING TYPE
AUTO RESET-
AUTO
COMPRESSOR SEE DESCRIPTION BELOW RESET
SYSTEM * CLEAR
THE SAFETY INPUT CHAIN IS OPEN
AUTO RESET- (FAULTED) FOR MORE THEN TWO SECONDS AUTO COMP SYSTEM | COOLING
COMPRESS WITH EITHER OR BOTH COMPRESSOR OF RESET * STATUS HEATING
SYSTEM *TRIP 1 | THESYSTEM ONAND THIS IS THE FIRST TRIP SAFVETY TRIP | FAULT
IN A 120 MINUTE SPAN
THE SAFETY INPUT CHAIN IS OPEN
AUTO RESET (FAULTED) FOR MORE THEN TWO SECONDS AUTO COMP SYSTEM | COOLING
COMPRESSOR WITH EITHER OR BOTH COMPRESSOR OF RESET * STATUS HEATING
SYSTEM *TRIP 2 | THE SYSTEM ON AND THIS IS THE SECOND SAFETY TRIP FAULT
TRIP IN A 120 MINUTE SPAN
EITHER IS COMPRESSOR ON AND THE
TEMPERATURE - SUCTION IS LESS THAN
OREQUALTO THE SUCTION LOW LIMIT FOR COMP SYSTEM | SENSOR/
AUTO RESET-LOW AUTO
10 CONTINUOUS SECONDS AND AFTER * STATUS MISC
SUCTION TEMP RESET
THE COMPRESSOR WAS TURNED OFF THE SAFETY FAULT | FAULT
TEMPERATURE DID NOT RISE ABOVE THE
LIMIT.
THE LOW PRESSURE CUTOUT INPUT CHAIN
IS OPEN (FAULTED) FOR MORE THEN COMP SYSTEM | COOLING
AUTO RESET-LPCO AUTO
“TRIP 1 TWO SECONDS WITH EITHER OR BOTH RESET * STATUS HEATING
COMPRESSOR OF THE SYSTEM ONAND THIS SAFVETY TRIP | FAULT
IS THE FIRST TRIP IN A 120 MINUTE SPAN
THE LOW PRESSURE CUTOUT INPUT CHAIN
IS OPEN (FAULTED) FOR MORE THEN COMP SYSTEM | COOLING
AUTO RESET-LPCO AUTO
*TRIP 2 TWO SECONDS WITH EITHER OR BOTH RESET * STATUS HEATING
COMPRESSOR OF THE SYSTEM ONAND THIS SAFVETY TRIP | FAULT
IS THE SECOND TRIP IN A 120 MINUTE SPAN
SENSOR/
SENSOR/
AUTO RESET - MS SUPPLY AIR TEMP CURRENT SENSOR IS | AUTO UNIT TYPE IS MISC STATUS MISC
MSAT SENSOR OUT OF RANGE FOR >= 10 SECONDS. RESET FLEXSYS SAFETY EAULT
LOCKOUT
AUTO RESET POWERIS LOST WHEN THE UNIT OPERATING | AUTO
- POWER FAIL STATE IS RUN RESET
SENSOR/ SENSOR/
AUTO RESET - RAT | RETURN AIR TEMP CURRENT SENSOR IS AUTO
MISC STATUS MISC
SENSOR OUT OF RANGE FOR >= 10 SECONDS RESET
SAFETY FAULT | FAULT
SENSOR/
AUTO RESET - NO COMMUNICATION FROM THE I/0 BOARD | AUTO MISG
REMOTE I/O COMM | FOR >=5 SECONDS RESET
FAULT
SENSOR/
THE CONTROLHASACOOLINGAND HEATING SENSOR/
AUTO RESET - AUTO MISC STATUS
THERMOSTAT INPUT AT THE SAME TIME FOR MISC
STAGED INPUT RESET SAFETY
A PERIOD GREATER THAN 10 SECONDS FAULT
LOCKOUT
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TABLE 8-13 — FAULT AUTO - RESET (CONTINUED)

FORM 100.50-NOM3 (109)

STATUS FAULT
HISTORY SCREEN HOW WHEN UNIT
DESCRIPTION RESET SCREEN OUTPUT
WORDING TYPE IS
WORDING TYPE
UNIT TYPE IS VAV
AND NIGHT SET
BACKIS USER
SENSOR/
AUTO RESET ENABLED OR UNIT SENSOR/
ZONE TEMP CURRENT SENSOR IS OUT OF AUTO MISC STATUS
- ZONE TEMP TYPEISSETTO CV MISC
RANGE FOR >= 10 SECONDS RESET SAFETY
SENSOR AND THE CONTROL FAULT
LOCKOUT
METHOD IS SET
TO ZONE SENSOR
HARDWIRED
*CANBE1,2,0R3
TABLE 8-14 — FAULTS LOCKOUT
STATUS FAULT
HISTORY SCREEN SHOW WHEN UNIT
DESCRIPTION RESET SCREEN OUTPUT
WORDING TYPE IS
WORDING TYPE
LOCKOUT-
COMP SYSTEM | COOLING
COMPRESSOR SYSTEM
SEE BELOW *- SAFETY HEATING
SYSTEM * TIME LOCKOUT
LOCKOUT FAULT
ouT
HIGH PRESS SwW, COMP MOTOR
LOCKOUT - COMP SYSTEM | COOLING
PROTECTOR, OR OVERCURRENT SYSTEM
COMPRESSOR *- SAFETY HEATING
PROTECTOR OPEN - 3 TIMES IN 120 LOCKOUT
SYSTEM * LOCKOUT FAULT
MINUTES ON COMP SYSTEM *
SUPPLY
LOCKOUT-HIGH | DUCT STATIC PRESS CURRENT .+ DUCT UNIT UNITTYPE IS VAV | SYS STATUS FAN
DUCT PRESSURE | STATIC OVER PRESSURE LOCKOUT OR FLEXSYS SAFETY FAULT
LOCKOUT
HEATING
COOLING
LOCKOUT - HOT | THE HYDRONIC FREEZE STAT SWITCH UNIT HEAT TYPE HOT SYS STATUS HEATING
WATER FREEZE | REMAINED CLOSED >=5 MINUTES LOCKOUT | WATER/STEAM - SAFETY EAULT
LOCKOUT
COMP SYSTEM | COOLING
LOW PRESSURE CUTOUT OPEN-3TIMES | SYSTEM
LOCKOUT-LPCO *- SAFETY HEATING
IN 120 MINUTES ON COMPR SYSTEM * LOCKOUT
LOCKOUT FAULT
THE COMPRESSOR SYSTEM HAS BEEN
COMP SYS
LOCKOUT - PLACED IN THE STOP MODE EITHER SYSTEM * STATUS
MANUAL STOP * | THROUGH THE USER INTERFACE ORBY A | LOCKOUT DISABLED
COMMUNICATED INPUT
THE UNIT IS SHUT DOWN THROUGH UNIT -
LOCKOUT -
THE SHUT DOWN SWITCH ON THE UNIT UNIT OVERALL
MANUAL UNIT
STOP OR BY AN EXTERNAL HARDWIRED OR LOCKOUT STATUS LOCAL
COMMUNICATED INPUT STOP
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TABLE 8-14 — FAULTS LOCKOUT (CONTINUED)

FORM 100.50-NOM3 (109)

STATUS FAULT
HISTORY SCREEN SHOW WHEN UNIT
DESCRIPTION RESET SCREEN OUTPUT
WORDING TYPE IS
WORDING TYPE
COMP SYS
* STATUS
SAFETY
SENSOR/
LOCKOUT - OAT | OUTSIDE AIR TEMP SENSOR IS OUT OF UNIT LOCKOUT, MISG
SENSOR RANGE FOR >= 10 SECONDS LOCKOUT ECONO SYS FAULT
STATUS
SAFETY
LOCKOUT
POWER EXHAUST
TYPE IS RETURN UNIT -
LOCKOUT - RETURN FAN STATUS IS LOW AND TIME UNIT FAN W/EXH OR OVERALL FAN
RETURN FAN FROM START >= 30 SEC UNIT LOCKOUT | LOCKOUT RETURN FAN STATUS UNIT FAULT
W/O EXH AND THE LOCKOUT
SUPPLY FAN IS ON
UNIT TYPE IS
CONSTANT SENSOR/
LOCKOUT - SAT | SUPPLY AIR TEMP CURRENT SENSOR IS UNIT
VOLUNE OR MISC
SENSOR OUT OF RANGE FOR >= 10 SECONDS LOCKOUT
VARIABLE AIR FAULT
VOLUME
UNIT -
LOCKOUT-SUPPLY | SUPPLY FAN STATUS IS LOW AND TIME UNIT OVERALL FAN
FAN FROM START > =30 SEC UNIT LOCKOUT [ LOCKOUT STATUS UNIT FAULT
LOCKOUT

* CANBE1,2,0R3

“‘WRN - COMP SYSTEM *INHIBIT”- THIS WARNING INDICATES THE COMPRESSOR SYSTEM SAFETY CIRCUIT EXPERIENCED A
TRIPBUT RESET PRIORTO THE EXPLORATION OF THE 60 MINUTE RESET TIME FUNCTION. IF THE SAFETY CIRCUIT DOES NOT
RESET IN 60 MINUTES IT WILL BE REPLACED WITH A “LOCKOUT - COMPRESSOR SYSTEM * TIME OUT” MESSAGE.

‘AUTO RESET - COMPRESSOR SYSTEM *CLEAR”-WHEN EVER THERE ISACOMPRESSOR SAFETY TRIP THE PRIMARY UNIT
CONTROLLER INITIATES THE “COMPR STATUS CLEAR TIME *" TIMER. THE PRIMARY UNIT CONTROL RECORDS THE TIME IT
TAKES FORTHE TRIP TO CLEAR. WHEN THE FAULT CLEARS “COMPRESSOR SYSTEM *CLEAR”SHOWS THE TIME ITTOOK FOR
THE FAULT TO CLEAR IN THE HISTORY BUFFER.

“LOCKOUT-COMPRESSOR SYSTEM * TIME OUT” - IF THE “COMPR STATUS CLEAR TIME *” TIMER REACHES 60 MINUTES A

“LOCKOUT - COMPRESSOR SYSTEM * TIME OUT” WILL BE INDICATED IN THE HISTORY BUFFER.
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MULTI MEDIA CARD

The Unit Controller is made up of two separate control
boards, the PLUG IN I/O board and the IPU board. All
the digital and analog inputs and outputs are connected
to the PLUG IN I/O control. All the system logic is
contained on the PLUG IN I/O board. The IPU board
mounts on top of the PLUG IN I/O board and handles
the communication between the PLUG IN 1/O board
and the User Interface. Another feature of this control
system is the availability to connect a MULTI MEDIA
CARD to the IPU board. The MULTI MEDIA CARD
allows operational data to be continuously saved and
used for the diagnosis of unit operating problems.

A MULTI MEDIA CARD is similar to a hard drive in
a PC. It has a directory structure and files are saved on
it. The difference between a hard drive and the MULTI
MEDIA CARD is that the MULTI MEDIA CARD is
made of non-volatile flash memory. This allows the
MULTI MEDIA CARD to be removed from the IPU
board and placed in a PC for data analysis without the
lost of any data.

The MULTI MEDIA CARD is considered a Service
tool and as such is controlled through the SERVICE key
of the User Interface. Entry into the SERVICE screen
requires a Level 2 password.

Data is continuously stored to the MULTI MEDIA
CARD in root and subdirectories. The root directories
are set up by month and year, under each of the root
directories are subdirectories for each day. For example
the data for January 11, 2005 would be stored in a root
directory identified by Rm200501, the year followed
by the month. The subdirectory for this day would
be identified as 20050111.csv, the year followed by
the month, followed by the day. Each of these files
contains all the data monitored for the day specified by
the file name.

All connected Analog Inputs, Analog Outputs, Digital
Inputs, Digital Outputs, Serial Data and Derived Data
will be collected. The data will be collected once every
5 seconds and stored in the same order as in the History
buffer. Each line of data will be timed and date stamped.
Each file will include a header line detailing what data
is stored in each column.
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The collected data can be analyzed using a PC. The
MULTI MEDIA CARD can be inserted into a MULTI
MEDIA CARD reader attached to the PC. The data can
be analyzed using Excel or another data analysis tool.

To install or remove the MULTI MEDIA CARD from
the IPU board “DATA LOG FORMAT” must be set to
off. This is done through the SERVICE screen of the
User Interface. When the MULTI MEDIA CARD is
installed the operation can be programmed to “UN-
COMPRESSED” in which case data will be recorded
every 5 seconds or “SKIP UNCHANGED ” which is the
same as “UNCOMPRESSED " except values are only
saved when they change.

If an error occurs when writing to the MULTI MEDIA
CARD, “DATALOG ERRORSTATE’and “DATALOG
ERROR DETAIL” will appear under the SERVICE
screen. “DATA LOG ERROR STATE” indicates what
operation failed and “DATA LOG ERROR DETAIL”
will give the error code from the operation. TABLE
8-13 gives a description of the “DATA LOG ERROR
STATE” and TABLE 8-14 gives a description of the
“DATA LOG ERROR DETAIL”.

TABLE 8-13 — DATA LOG ERROR STATE

DATA LOG ERROR AN ERROR OCCURRED
STATE WHEN DOING THIS:
1 MOUNTING THE FLASH CARD

2 OPENING THE ROOT DIRECTORY
3 READING THE ROOT DIRECTORY
4 CLOSING THE ROOT DIRECTORY
5 OPENING A SUB-DIRECTORY
6

7

8

READING A SUB-DIRECTORY
CLOSING A SUB-DIRECTORY
DELETING AN OLD DIRECTORY

1 CREATING ADIRECTORY
14 CREATING AFILE

15 OPENAFILE

16 WRITE AFILE

17 DELETEAFILE

18 CLOSEAFILE
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TABLE 8-14 — DATA LOG ERROR LOG DETAIL

DATA LOG ERROR THIS ERROR OCCURRED:
DETAIL
1 NOT PERMITTED
2 NO SUCH ENTITY
3 NO SUCH PROCESS
4 OPERATION INTERRUPTED
5 1/0 ERROR
6 BAD FILE HANDLE
11 TRY AGAIN LATER
12 OUT OF MEMORY
16 RESOURCE BUSY
19 NO SUCH DEVICE
20 NOT ADIRECTORY
21 IS ADIRECTORY
22 INVALID ARGUMENT
23 TOO MANY OPEN FILES IN SYSTEM
27 FILE TOO LARGE
28 NO SPACE LEFT ON DEVICE
29 ILLEGAL SEEK
30 READ-ONLY FILE SYSTEM
60 FILE NAME TOO LONG

FORM 100.50-NOM3 (109)
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