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SAFETY CONSIDERATIONS

Installation and servicing of air-conditioning equipment can be
hazardous due to system pressure and electrical components. Only
trained and qualified service personnel should install, repair, or
service air-conditioning equipment.

Untrained personnel can perform basic maintenance functions of
cleaning coils and filters and replacing filters. All other operations
should be performed by trained service personnel. When working
on air-conditioning equipment, observe precautions in the
literature, tags and labels attached to the unit, and other safety
precautions that may apply.

Improper  installation, adjustment, alteration, service,
maintenance, or use can cause explosion, fire, electrical shock or
other conditions which may cause personal injury or property
damage. Consult a qualified installer, service agency, or your
distributor or branch for information or assistance. The qualified
installer or agency must use factory-authorized kits or accessories
when servicing or repairing this product. Refer to the individual
instructions packaged with the kits or accessories when installing.

Follow all safety codes. Wear safety glasses and work gloves. Use
quenching cloth for brazing operations. Have fire extinguisher
available. Read these instructions thoroughly and follow all
warnings or cautions attached to the unit. Consult local building
codes and the National Electrical Code (NEC) for special
installation requirements.

Understand the signal words — DANGER, WARNING, and
CAUTION. DANGER identifies the most serious hazards which
will result in severe personal injury or death. WARNING signifies
hazards that could result in personal injury or death. CAUTION is
used to identify unsafe practices, which would result in minor
personal injury or product and property damage.

It is important to recognize safety information. These are the
safety alert symbols . When you see these symbols on the unit
and in instructions or manuals, be alert to the potential for
personal injury.

Refrigerant
Safety Group

A2L

A 'WARNING

WARNING: RISK OF FIRE

Flammable Refrigerant Used — To be repaired only by trained
service personnel. DO NOT puncture refrigerant tubing.

A WARNING

Do not use means to accelerate the defrosting process or to
clean, unless recommended in these instructions.

A WARNING

Do not pierce or burn refrigerant lines. Be aware that refriger-
ants may not contain an odor.

A WARNING

WARNING: RISK OF FIRE

Flammable Refrigerant Used — Dispose of properly in
accordance with federal or local regulations.

A WARNING

The appliance shall be stored in a room without continuously
operating ignition sources (for example: open flames, an oper-
ating gas appliance or an operating electric heater).

/A WARNING

Installation of auxiliary electric heaters in connecting
ductwork must adhere to Carrier-approved models exclu-
sively. Carrier bears no responsibility for the installation of
any alternative auxiliary devices installed in the field.

Electrical shock can cause personal injury and death. Shut off
all power to this equipment during installation. There may be
more than one disconnect switch. Tag all disconnect locations
to alert others not to restore power until work is completed.

IMPORTANT: The installation of water source heat pump units
and all associated components, parts, and accessories which
make up the installation shall be in accordance with the
regulations of ALL authorities having jurisdiction and MUST
conform to all applicable codes. It is the responsibility of the
installing contractor to determine and comply with ALL
applicable codes and regulations.

GENERAL

This Installation and Start-Up Instructions literature is for
Aquazone™ water source heat pump systems. Water source heat
pumps (WSHPs) are single-package horizontally and vertically
mounted units with electronic controls designed for year-round
cooling and heating.

See Fig. 1 for model number nomenclature details. See Tables 1
and 2 for unit physical data.

IMPORTANT: Read the entire instruction manual before
starting installation.

PRE-INSTALLATION

INSPECTION

Upon receipt of shipment, carefully check the shipment against
the bill of lading. Make sure all units have been received. Inspect
the carton or crating of each unit, and inspect each unit for damage
on both the interior and exterior. Ensure the shipping company
makes proper notation of any shortages or damage on all copies of
the freight bill.

Concealed damage not discovered during unloading must be
reported to the shipping company within 5 days of receipt of
shipment.

NOTE: It is the responsibility of the purchaser to file all necessary
claims with the shipping company.

STORAGE

If the equipment is not needed for immediate installation upon its
arrival at the job site, it should be left in its shipping carton and
stored in a clean, dry area between 50°F and 95°F. Units must only
be stored or moved in the normal upright position as indicated by
the UP arrows on each carton at all times. If unit stacking is
required, stack units as follows: vertical units less than 6 tons, no
more than two high; horizontal units less than 6 tons, no more than
three high. Do not stack units larger than 6 tons.
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Design Revision (16)
A = Initial Rell
Model Series (1-2) nitel Retease
50 = Packaged WSHP Unit Miscellaneous Options (15)
: —=NONE
Tier (3-4) . .
- A = Waterside Economizer (WSE)?
WC = 1-St C t
age (Compact) B = A2L Leak Detection (LD)
= a
Cabinet Configuration (5) C=WSE+LD
Water Connection Hydronic Options (14)
Orientation | Filter Access - Water Coil
Front Left | Front Right Option c Cupro-
Side Filter A B OPPET | Nickel
Horizontal Access None A J
Bottom Filter c D 2-Way Valve (VLV) B K
Access Auto-flow Reg. (REG) C L
Vertical Sl/ge Filter E E Flow Proving Switch (DP) D M
ceess VLV +REG E N
VLV + DP F P
VLV + REG + DP G Q
Nominal Capacity MBH (Tons) (6-8) REG + DP H R
007 =7 (1/2) Tons
009 = 9 (3/4) Tons
012 =12(1) Tons Sound, and IAQ Options (13)
015 = 15 (1-1/4) Tons ! 0
_ A = NONE (Std Insulation)
018 =18 (1-1/2) Tons _ . .
024 = 24 (2) Tons B = Closed cell foam insulation (CCF)
_ D = Ultra-Low-Leak Cabinet (ULL) + 2 in. MERV8, CCF®
030 = 30 (2-1/2) Tons e ) )
_ F =2in. MERVS Filter, Std Insulation
036 = 36 (3) Tons o )
_ G =2in. MERVS Filter, CCF
042 = 42 (3-1/2) Tons cel ! .
- H =2 in. MERV13 Filter, Std Insulation
048 = 48 (4) Tons ce )
B J =2in. MERV13 Filter, CCF
060 = 60 (5) Tons — el ! )
070 = 70 (6) Tons K=4 in. MERV13 Flllter, Std Insulation
L =4 in. MERV13 Filter, CCF
M = ULL + 2 in. MERV13, CCF®
Airflow Configuration (9) P =ULL + 4 in. MERV13, CCF®
U = Compressor Blanket (CB), Std Insulation
Motor V = Compressor Blanket (CB), CCF
Orientation Return Discharge W =CB + 2 in. MERVS, Std Insulation
PSC CTECM | CAECM X=CB +2in. MERVS, CCF
- Y =CB + 2 in. MERV13, Std Insulation
Right Back A G N Z=CB +2in. MERV13, CCF
Horizontal Right Left B H P Y =CB + 2 in. MERV13, Std Insulation
orizonta Left Back c J Q Z=CB +2in. MERV13, CCF
- 1=CB + 4 in. MERV13, Std Insulation
Left Right D K R 2=CB +4in. MERV13, CCF
Vertical Right Top E L S 3=ULL + CB +2in. MERV8, CCF®
Left Top F M T 4 =ULL + CB + 2 in. MERV13, CCF®

Controls — Option/Transformer (10)

A = UPM/50VA

B = UPM/75VA

C = UPM + BE/50VA®

D = UPM + BE/75VA?

E =UPM + TV DDC/100VA
G = UPM + SR/50VA

H = UPM + SR/75VA

J =UPM + PR/50VA
K'=UPM + PR/75VA

L = UPM + EMS/50VA

M = UPM + EMS/75VA

N = UPM + BE + PR/50VA®
P =UPM + BE + PR/75VA?
Q = UPM + BE + SR/50VA?
R =UPM + BE + SR/75VA?

S = UPM + BE + SR + PR/50VA?
T =UPM + BE + SR + PR/50VA®
U =UPM + SR + PR/50VA

V =UPM + SR + PR/75VA

W = UPM + EMS+ SR/50VA

X =UPM + EMS + SR/75VA

Z =UPM + EMS + SR/75VA
1=UPM + EMS + SR+PR/50VA
2 =UPM + EMS + SR+PR/75VA
3 =UPM + EMS + BE/50VA?

4 =UPM + EMS + BE/75VA?

5 =UPM + EMS + BE + SR/50VA?
6 = UPM + EMS + BE + SR/75VA?
7 = UPM + EMS + BE + PR/50VA?
8 = UPM + EMS + BE + PR/75VA?

LEGEND

BE — Boilerless Electric Heat PR — Pump Relay

CAECM — ConstantAirflow ECM PSC — Permanent Split Capacitor
CB — Compressor Blanket REG — Auto Flow Regulator

CCF — Closed Cell Foam Insulation SR — Compressor Status Relay
co — Cooling Only Std — Standard

CTECM — Constant Torque ECM TVDDC — TruVu Direct Digital Controller
DP — Differential Pressure Flow Switch ~ ULL — Ultra Low Leak Cabinet
ECM — Electronically Commutated Motor UPM — Unit Protection Module
EMS — Energy Management Switch VLV — 2-Way Solenoid Valve
HGBP — Hot Gas Bypass WSE — Water Side Economizer
HGRH — Hot Gas Reheat WSHP — Water Source Heat Pump

5=ULL + CB + 4 in. MERV13, CCF®

Electrical Options (12)

1 =575/3/60

3 =208-230/1/60

4 =265/1/60

5 = 208-230/3/60

6 = 460/3/60

B = 208-230/1/60 w/ Disc.
C =265/1/60 w/ Disc.

D = 208-230/3/60 w/ Disc.

E = 460/3/60 w/ Disc.

F =575/3/60 w/ Disc.

G = 208-230/1/60,10kA SCCR
J =265/1/60, 10kA SCCR

K =208-230/1/60, 5kW E-heat
L =208-230/1/60, 7.5kW E-heat
M = 208-230/1/60,10kW E-heat

Refrigerant Circuit Options (11)

Option Non-Coated Alr Coated Air Coil
None A B
Hot Gas Reheat
(HGRHY* c D
Cooling Only (CO) E F
Hot Gas Bypass
(HGBP) G H
HGRH + HGBP? N P

NOTE(S):

a.  Option Card board is provided with selection of
HGRH/WSE/BE options and without TruVu DDC.
b.  ULL represents < 2% air leakage option.

Fig. 1 — 50WC Model Number Nomenclature



Table 1 — Physical Data — 50WC (007-024) Units

UNIT SIZE 007 009 012 015 018 024
Scroll (208-230V 3 Phase,
460V)
Compressor Type (Qty 1) Rotary Rotary Rotary Rotary Rotary Rotary (208-230V 1 Phase,
265V)
Max Water Working
Pressure (psig/kPa) 400 400 400 400 400 400
FAN MOTOR AND
BLOWER
PSC Fan Motor (HP) 0.1 0.1 0.1 1/6 1/6 0.25
Constant Torque Fan 0.33 (Vertical 208/230V, 265V)
Motor (HP) 0.25 0.25 0.25 0.33 0.33 0.5 (Vertical 460V: Horizontal)
Constant Airflow Fan _ . o . 0.33 0.33 (Vertical)
Motor (HP) ) 0.5 (Horizontal)
Blower Wheel Size
(Dia. x W) 5.5x4.5 5.5x4.5 5.5x4.5 ox7 ox7 ox7
WATER CONNECTION
SIZE (FPT) (in.) 0.75 0.75 0.75 0.75 0.75 0.75
(%‘;‘i‘)xia' Coil Volume 0.07 0.07 0.07 0.07 0.10 0.18
ECONOMIZER OPTION
WATER CONNECTION 0.75 0.75 0.75 0.75 0.75 0.75
SIZE (FPT) (in.)
VERTICAL CABINET
30 Scroll (208-230V 3 Phase,
Refrigeration Charge 460V
(02) 17 20 19 19 23 29 Rotary (208-230V 1 Phase,
265V)
a_‘lrxcv‘\’,i)' Dimensions 10x14 10x14 10x14 15x16.5 15x16.5 20x16.5
Standard Filter - 1"
MERV 5 Throwaway 12x16 12x16 12x16 17x19 17x19 18x22
(L x H)
Optional Filter - 2"
MERV 8 or 13 (L x H) 12x16 12x16 12x16 17x19 17x19 18x22
Optional Filter - 4"
MERV 13 (L x H) 12x16 12x16 12x16 17x19 17x19 18x22
Weight - Operating (Ib) 106 112 117 146 170 191
Weight - Shipping (Ib) 134 139 144 174 195 218
HORIZONTAL CABINET
28 Scroll (208-230V 3 Phase,
Refrigeration Charge 460V)
(02) 18 20 17 21 24 30 Rotary (208-230V 1 Phase,
265V)
m'xcv“’,i)' Dimensions 10x14 10x14 10x14 14x20 14x20 15x22
Standard Filter - 1"
Throwaway (L x H) 10x16 10x16 10x16 16x24 16x24 17x25
Optional Filter - 2"
MERV 8 or 13 (L x H) 10x16 10x16 10x16 16x24 16x24 17x25
Optional Filter - 4"
MERV 13 (L x H) 10x16 10x16 10x16 16x24 16x24 17x25
Weight - Operating (Ib) 98 106 114 147 155 183
Weight - Shipping (Ib) 130 135 143 169 189 214

LEGEND

FPT — Female Pipe Thread
PSC — Permanent Split Capacitor



Table 2 — Physical Data — 50WC (030-070) Units

UNIT SIZE 030 036 042 048 060 070
Scroll (208-230V 3 Phase,
460V)
Compressor Type (Qty 1) Rotary (208-230V 1 Phase, Scroll Scroll Scroll Scroll Scroll
265V)
Max Water Working
Pressure (PSIG/kPa) 400 400 400 400 400 400
FAN MOTOR AND
BLOWER
0.75 (Vertical
0.25 (Vertical) 208/230V, 460V)
PSC Fan Motor (HP) 0.5 (Horizontal) 0.5 (Vertical 265V; 0.75 0.75 0.75 0.75
Horizontal)
Constant Torque Fan 0.33 (Vertical 208/230V, 265V)
Motor (HP) 0.5 (Vertical 460V: Horizontal) 0.75 0.75 0.75 1.00 1.00
Constant Airflow Fan 0.33 (Vertical)
Motor (HP) 0.5 (Horizontal) 0.75 0.75 0.75 1.00 1.00
Blower Wheel Size
(Dia. x W) ox7 10x8 10x8 10x8 11x9 11x9
WATER CONNECTION
SIZE (FPT) (in.) 0.75 0.75 0.75 1 1 1
(%‘;‘i‘)xia' Coil Volume 0.32 0.32 0.32 0.37 0.49 0.49
ECONOMIZER OPTION
WATER CONNECTION 0.75 0.75 0.75 1.00 1.00 1.00
SIZE (FPT) (in.)
VERTICAL CABINET
28 Scroll (208-230V 3 Phase,
Refrigeration Charge 460V)
(02) 35 Rotary (208-230V 1 Phase, 34 38 44 48 57
265V)
a_‘lrxcv‘\’,i)' Dimensions 20x16.5 24x16.5 28x21 28x21 28x21 40x27
Standard Filter - 1"
MERV 5 Throwaway 18x22 19x27 24x30 24x30 24x30 20x27 (2)
(L x H)
Optional Filter - 2"
MERV 8 or 13 (L x H) 18x22 19x27 24x30 24x30 24x30 20x27 (2)
Optional Filter - 4"
MERV 13 (L x H) 18x22 19x27 24x30 24x30 24x30 20x27 (2)
Weight - Operating (Ib) 191 215 228 228 275 338
Weight - Shipping (Ib) 218 241 254 253 299 362
HORIZONTAL CABINET
31 Scroll (208-230V 3 Phase,
Refrigeration Charge 460V)
(02) 37 Rotary (208-230V 1 Phase, 32 37 51 50 55
265V)
Air Coil Dimensions 15x22 16%27.5 16x27.5 18x31 18x31 18x42
(Hx W) : -
Standard Filter - 1"
Throwaway (L x H) 17x25 18x30 18x30 20x34 20x34 20x22 (2)
Optional Filter - 2"
MERV 8 or 13 (L x H) 17x25 18x30 18x30 20x34 20x34 20x22 (2)
Optional Filter - 4"
MERV 13 (L x H) 17x25 18x30 18x30 20x34 20x34 20x22 (2)
Weight - Operating (Ib) 187 205 213 267 285 296
Weight - Shipping (Ib) 221 250 247 292 315 345

LEGEND
FPT — Female Pipe Thread

PSC — Permanent Split Capacitor



INSTALLATION
Step 1 — Check Jobsite

Installation, operation and maintenance instructions are
provided with each unit. Before unit start-up, read all manuals
and become familiar with the unit and its operation.
Thoroughly check out the system before operation. Complete
the inspections and instructions listed below to prepare a unit
for installation. See Tables 1 and 2 for unit physical data.

HORIZONTAL UNITS

Horizontal units are designed for indoor installation only. Be sure
to allow adequate space around the unit for installation and
servicing. See Fig. 2 for overall unit dimensions.

VERTICAL UNITS

to allow for the installation, maintenance, service, and
removal of the unit.

IMPORTANT: 1t is the installing contractor’s responsibility to
ensure that all equipment is installed with proper access for
service, start-up, installation of accessories, configuration of
control and other components, and equipment removal in
accordance with Carrier’s recommended service clearances and
installation instructions. Please refer to the Carrier Commercial
WSHP Warranty Statement (document number 04-570008-01)
for details on warranty exclusions regarding equipment, access,
removal and clearances.

Step 2 — Check Unit

Upon receipt of equipment at the jobsite, inspect the carton or
crating of each unit, and inspect each unit for damage on both the
interior and exterior. Note any damage and contact your local
equipment sales office.

EQUIPMENT DAMAGE HAZARD
DO NOT store or install units in corrosive environments or in

Vertical units are designed for indoor installations only. Vertical
units are typically installed in a floor-level closet or a small
mechanical room, Be sure to allow adequate space around the unit
for installation and servicing. See Fig. 3 for overall unit
dimensions.

A CAUTION

EQUIPMENT DAMAGE HAZARD

To avoid equipment damage, do not use these units as a source
of heating or cooling during the construction process. The me-
chanical components and filters used in these units quickly be-
come clogged with construction dirt and debris which may
cause system damage.

locations subject to temperature or humidity extremes (e.g., at-
tics, garages, rooftops, etc.). Corrosive conditions and high
temperature or humidity can significantly reduce performance,
reliability, and service life. Always move units in an upright
position. Tilting units on their sides may cause equipment
damage.

INSPECT UNIT
INSTALLATION GUIDELINES (ALL UNITS) To prepare the unit for installation, complete the procedures listed
1. Be sure that the location chosen for unit installation provides below:
ambient temp'eratures'malntam‘ed aPO‘_’e freezing. ) 1. Verify that the correct unit has been received. Check the unit
2. Be sure.the installation location is .1solated frpm sleeping capacity (tonnage), voltage, orientation, and configuration.
areas, private offices and other acoustically sensitive spaces. 2. Compare the electrical data on the unit nameplate with to
3. Be sure unit is mounted at a height sufficient to provide an verify the jobsite power feed (voltage, amperage, MCA) and
adequate slope of the condensate lines. If an appropriate slope power protection (MOCP).
cannot be achieved, a field-supplied condensate pump may 3. Remove the unit packaging, keeping the unit attached to the
be required. shipping pallet. Do not destroy packaging. Save for re-instal-
4. On horizontal units, allow adequate room below the unit for lation on the unit if the unit will not be fully installed.
condensate drain trap and do not locate the unit above supply 4. Open a unit access panel. Verify that the refrigerant tubing is
pipmng. free of kinks or dents, and that it does not touch other unit
5. Provide sufficient space for duct connection. Do not allow the components.
weight of the ductwork to rest on the unit. 5. Check the water piping and piping connections to make sure
6. Provide adequate clearance for filter replacement and drain they are free from defects, kinks, dents, and appear to be
pan cleaning. Do not allow piping, conduit, etc. to block filter water tight. Verify system operating water pressure.
access. See Fig. 4. 6. Inspect the blower assembly. Verify that the blower has not
7. Provide sufficient access to allow maintenance and come lose during shipping. Verify clearance between the
servicing of the blower and blower motor, compressor, blower wheel and the blower housing. Verify free blower
refrigerant circuit, controls, and coils. See Fig. 4. rotation.
8. For units with free return (non-ducted), provide adequate 7. Inspect all electrical connections. Be sure connections are
space for proper return airflow. For units installed in closets clean and tight at the terminals.
or mechanical rooms, provide sufficient return grill area for 8. Check unit controls. If factory-installed TruVu controller is
proper airflow. not provided, verify field provided thermostat is available. If
9. Provide ready access to water valves and fittings, and TruVu DDC controller is provided, verify proper sensor has
screwdriver access to unit side panels, discharge collar, and been provided and a commissioning interface will be avail-
all electrical connections. able.
10. Where access to side panels is limited, pre-removal of the 9. Horizontal Units Only: Locate the hanging bracket kit located

control box side mounting screws may be necessary for
future servicing.

11. For units that are installed in enclosed spaces (such as furred

in closets or behind finished ceilings), provide access panels

in the compressor compartment.

10. Remove any shipping brackets from the unit.
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007 [19.0/33.0| 11.5 | 4.00 | 6.50 [3.75]9.00 | 16.00 [ 8.50 11.00 | 16.00 1.00 7.75 4.75 5.87 5.50 1.75 |3/4FPT| 10x16 |3/4 FPT
009 [19.0]33.0| 11.5 | 4.00 | 6.50 [3.75[9.00 | 16.00 | 8.50 11.00 | 16.00 1.00 7.75 4.75 5.87 5.50 1.75 |3/4 FPT| 10x16 |3/4 FPT
012 [19.0]33.0] 11.5 [ 4.00 | 6.50 [3.75[9.00 | 16.00 | 8.50 11.00 | 16.00 1.00 7.75 4.75 5.87 5.50 1.75 |3/4FPT| 10x16 |3/4 FPT
015 [21.5]44.0| 17.0 | 9.75 | 9.25 [3.25[8.50 | 23.25 | 14.0 16.00 | 18.50 0.10 6.00 6.00 5.75 6.00 1.50 |3/4 FPT| 16x24 |3/4 FPT
018 |[21.5]44.0| 17.0 [ 9.75 | 9.25 [3.25[8.50 | 23.25| 14.0 16.00 | 18.50 0.10 6.00 6.00 5.75 6.00 1.50 |3/4 FPT| 16x24 |3/4 FPT
024 [215|44.0| 18.0 | 9.75 | 9.25 [3.25]8.50 [ 24.25 [ 15.25 | 17.00 [ 17.25 0.10 6.00 6.00 6.75 6.50 1.50 |3/4 FPT| 17x25 |3/4 FPT
030 [21.5]44.0| 18.0 | 9.75 [ 9.25 [3.25(8.50 | 24.25 | 15.25 | 17.00 | 17.25 0.10 6.00 6.00 6.75 6.50 1.50 |3/4 FPT| 17x25 |3/4 FPT
036 |[21.5]47.0] 19.0 [11.25[10.50[3.25[8.50 ] 29.25 | 16.00 | 18.25 | 14.50 1.00 5.50 5.50 6.00 5.50 1.75 |3/4 FPT| 18x30 |3/4 FPT
042 |[21.5]47.0] 19.0 [11.25[10.50 [3.25[8.50 | 29.25 | 16.00 | 18.25 | 14.50 1.00 5.50 5.50 6.00 5.50 1.75 |3/4 FPT| 18x30 |3/4 FPT
048 |[24.0]54.0] 21.0 [11.25[10.50 [3.25[8.00 | 33.25 | 18.00 | 20.00 | 18.00 1.00 5.00 5.00 8.00 5.25 1.75 1FPT | 20x34 |3/4 FPT
060 |[24.0[54.0( 21.0 |12.50(11.75[3.25]8.00 [ 33.25 [ 18.00 | 20.00 [ 18.00 1.00 5.00 5.00 6.75 5.00 1.75 1FPT | 20x34 |3/4 FPT
070 |[24.0])62.0| 21.0 [12.50[11.75(3.25(8.50 | 43.50 | 18.00 | 20.00 | 15.00 1.00 5.50 5.50 6.75 5.50 1.75 1FPT (20(1);222) 3/4 FPT
NOTE(S):
a. Front of the unit is determined by the location of the control box panel.
b. When DDC controller is installed, control box panel extends 3.0 in. beyond the front of the unit.
c.  When disconnect switch is installed, increase width by 2.0 in. beyond side of unit.
d. The local electric codes may require 36 in. or more clearance at the electrical control box.
e. Specifications subject to change without notice.
f.  Overall unit dimensions do not include filter rack or duct flanges.
g. All dimensions within + 0.125 in. Dimensions in inches.
h. The 1in. filter rack extends 1.25 in. beyond the side of the unit (not including flange).
i

either a 1 in. or 2 in. filter.

either a 2 in. or 4 in. filter.

Fig. 2 — 50WC 007-070 Horizontal Unit Dimensions

The 2 in. filter rack extends 3.0 in. beyond the side of the unit (not including flange). This filter rack is 4 sided with a filter access door on both ends (front/back) and can accept

The 4 in. filter rack extends 4.75 in. beyond the side of the unit (not including flange). This filter rack is 4 sided with a filter access door on both ends (front/back) and can accept
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007 [ 19.0 | 19.0 ] 23.0 | 4.00 | 6.50 6.50 2.64 550 [3.50] 8.5 6.00 | 14.75| 10.00 12.00 12x16 3/4 FPT
009 [19.0 [19.0] 23.0 | 4.00 | 6.50 6.50 2.64 550 [3.50] 8.5 6.00 | 14.75| 10.00 12.00 5.50 3/4 FPT 12x16 3/4 FPT
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012 | 19.0 [ 19.0 [ 23.0 [ 4.00 | 6.50 6.50 2.64 5.50 [3.50( 8.5 6.00 14.75 ( 10.00 12.00 5.50 3/4 FPT 12x16 3/4 FPT
015 [215]21.5] 33.0 | 9.75 | 9.00 4.25 4.25 6.25 [3.00] 8.5 6.00 17.50 | 15.25 17.25 6.25 3/4 FPT 17x19 3/4 FPT
018 [21.5]21.5] 33.0 | 9.75 | 9.00 4.25 4.25 6.25 [3.00] 8.5 6.00 17.50 | 15.25 17.25 6.25 3/4 FPT 17x19 3/4 FPT

024 [215]21.5] 39.0 | 9.75 | 9.00 4.25 4.25 6.25 [3.25] 8.5 575 |18.00 [ 20.00 | 22.25 6.25 3/4 FPT 28x22 3/4 FPT
030 [215]21.5] 39.0 | 9.75 | 9.00 4.25 4.25 6.25 [3.25] 8.5 575 |18.00 | 20.00 | 22.25 6.25 3/4 FPT 28x22 3/4 FPT

036 21.5121.5] 39.0 | 11.50 | 10.50 2.25 2.25 6.50 3.25| 85 5.75 18.25 | 25.00 27.00 6.50 3/4 FPT 19x27 3/4 FPT
042 | 215|260 440 [11.25[1050] 575 5.75 550 [3.25] 85| 575 |24.00| 2825 | 30.75 | 550 | 3/4FPT 24x30 3/4 FPT
048 | 24.0 | 26.0 | 44.0 [11.25[1050] 5.00 5.00 6.75 |3.00] 85| 575 |24.00| 2825 | 30.00 | 675 | 1FPT 24x30 3/4 FPT
060 | 24.0 | 26.0 | 44.0 |12.50 [11.75| 4.25 4.25 6.25 |3.25] 8.0 | 575 |24.00| 28.25 | 30.00 | 6.00 | 1FPT 24x30 3/4 FPT
070 | 24.033.0] 58.0 |12.50[11.75] 9.00 9.00 625 |3.00] 85| 575 |24.25| 3825 | 3200 | 600 | 1FPT | 20x27(2) | 3/4FPT
NOTE(S):

Front of the unit is determined by the location of the control box panel.

When DDC controller is installed, control box panel extends 3.0 in. beyond the front of the unit.

When disconnect switch is installed, increase width by 2.0 in. beyond side of unit.

The local electric codes may require 36 in. or more clearance at the electrical control box.

Specifications subject to change without notice.

Overall unit dimensions do not include filter rack or duct flanges.

All dimensions within + 0.125 in. Dimensions in inches.

The 1 in. filter rack extends 1.25 in. beyond the side of the unit (not including flange).

The 2 in. filter rack extends 3.0 in. beyond the side of the unit (not including flange). This filter rack is 4 sided with a filter access door on both ends (front/back) and can accept
either a 1in. or 2 in. filter.

The 4 in. filter rack extends 4.75 in. beyond the side of the unit (not including flange). This filter rack is 4 sided with a filter access door on both ends (front/back) and can accept
either a 2 in. or 4 in. filter.

“TemeponoTo

Fig. 3 — 50WC 007-070 Vertical Unit Dimensions
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Fig. 4 — 50WC Service Clearance
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Step 3 — Locate Unit

Locate the unit in an indoor area that allows easy removal of the
filter and access panels, and has enough room for service
personnel to perform maintenance or repair. Provide sufficient
room to make fluid, electrical, and duct connection(s). If the unit is
located in a confined space such as a closet, provisions must be
made for return air to freely enter the space. See minimum service
clearances in Fig. 6.

Horizontal units condensate drains are not internally trapped. Al-
low room below the unit base for horizontal models for an ade-
quate condensate trap.

These units are not approved for outdoor installation; therefore,
they must be installed inside the structure being conditioned. Do
not locate units in areas that are subject to freezing. Units must be
installed in conditioned space that is not subject to extremes of
temperature or humidity to avoid cabinet sweating and/or
equipment damage.

PROTECTION

IMPORTANT: Care must be taken to prevent the introduction of
dust, pain, debris, or chemicals into the unit, which can cause
damage to the unit, delay start-up, and may impact unit
longevity.

Do not use units for temporary heating, air conditioning or
ventilation during construction or remodeling, especially when
plastering, sanding or painting or when replacing carpet or
flooring. Dust and debris can clog the coil and blower. Chemical
vapors can lead to formicary corrosion and damage the coil.
Ensure adequate ventilation and debris collection during
construction or remodeling.

Once the units are properly positioned on the jobsite, cover them
with either a shipping carton, vinyl film, or an equivalent
protective covering. Cap open ends of pipes stored on the jobsite.
This precaution is especially important in areas where painting,
plastering, or spraying of fireproof material, etc. is not yet
complete. Foreign material that accumulates within the units can
prevent proper start-up and require costly clean-up operations.
Before installing any of the system components, be sure to
examine each pipe, fitting, and valve, and remove any dirt or
foreign material found in or on these components.

Step 4 — Mount the Unit

DUCT FLANGES

The unit heat pumps feature foldout return and supply air duct
flanges. These fold-out flanges allow the heat pumps to more
ecasily fit through doorways and other tight spaces, and also
prevent damage in shipping and handling.

It is recommended that all fold-out flanges be folded out once the
heat pump is installed to ensure that return and supply airflow is
not obstructed. These flanges can be easily folded using standard
or duckbill pliers. Once folded out these flanges can be used to
support light ductwork loads. See Fig. 5.
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Fig. 5 — Foldout Flanges

HORIZONTAL UNITS

While horizontal units may be installed on any level surface strong
enough to hold their weight, they are typically suspended above a
ceiling by threaded rods. All horizontal units come with a Hanging
Bracket Kit to facilitate suspended unit mounting. Hanging
brackets are installed as shown in Fig. 6.

O
€] [O]
\ © © !
2
Unit Front bracket -
can be mounted in 3
front or side location 3
@
/ o)
E I |

Fig. 6 — Hanging Bracket Locations

The hanging bracket kit includes the following:
* (5) Brackets
* (5) Rubber vibration isolators
* (8) Screws #10 x 1/2 in.

* (10) Bolts 1/4 — 28 x 1/2 in. hex bolt (not used on this
model)

The following additional materials are needed and must be field
supplied:

» Threaded rod (3/8 in. maximum diameter)

* Hex nuts

*  Washers (1-3/4 in. minimum O.D.)
Hanging Bracket Installation

1. Remove and discard factory-provided screws from location
where hanging brackets will be installed. (See Fig. 7.)



@
L

Fig. 7 — Removing Factory Screws

2. Mount 4 brackets to unit corner post using the bolts provided
in the kit, as shown in Fig. 8. DO NOT re-use the screws
removed from the unit during Step 1 to mount the hanging
brackets on the unit.

e

Fig. 8 — Mounting Brackets

3. Install rubber grommet on the bracket as shown in Fig. 9.

Hang the unit and assemble the field-provided threaded rod,
nuts, and washers on the brackets as shown in Fig. 9.

Fig. 9 — Hanging the Unit

IMPORTANT: Units larger than six tons include an integral

angle iron frame with mounting holes present.

Horizontal units installed above the ceiling must conform to all
local codes. An auxiliary drain pan if required by code, should be
at least 4 in. larger than the bottom of the heat pump.

Plumbing connected to the heat pump must not come in direct
contact with joists, trusses, walls, etc. Some applications require
an attic floor installation of the horizontal unit. In this case the unit
should be set in a full size secondary drain pan on top of a vibra-
tion absorbing mesh.

The secondary drain pan prevents possible condensate overflow or
water leakage damage to the ceiling. The secondary drain pan is
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usually placed on a plywood base isolated from the ceiling joists
by additional layers of vibration absorbing mesh. In both cases, a
3/4 in. drain connected to this secondary pan should be run to an
eave at a location that will be noticeable.

A CAUTION

If the unit is located in a crawl space, the bottom of the unit
must be at least 4-in. above grade to prevent flooding of the
electrical parts due to heavy rains.

VERTICAL UNITS

Vertical units should be mounted level on a vibration absorbing
pad slightly larger than the unit base in order to minimize vibration
transmission from the unit to the building structure. (See Fig. 10.)
It is generally not necessary to anchor the unit unless required by
local code.

Vibration
Mounting
Pad

Fig. 10 — Mounting Vertical Units

All major service access for the vertical models is from the front
side of the unit. When installing the unit in a confined space such
as a closet, ensure that the service panel screws are accessible,
that the filter can be replaced without damage and that water and
electrical connections are accessible. For models with a unit-
mounted disconnect switch, make sure the switch can be easily
seen and operated.

To reduce sound transmission, units should be installed using
flexible electrical conduit and hose kits. Care should be taken to
ensure that no part of the unit cabinet is touching part of the
building structure. For ducted return applications, a flexible duct
connection should be used. Mount the unit on a vibration
absorption pad slightly larger than the entire base to minimize vi-
bration transmission. It is not necessary to mount the unit on the
floor.

Step 5 — Check Duct System

All units are provided with a return air duct flange and supply air
duct connections. Refer to unit dimensional drawings (Fig. 2 and
3) for physical dimensions of the collar and flange.

A flexible connector is recommended for supply and return air
duct connections on metal duct systems. All metal ducting
should be insulated with a minimum of 1 in. duct insulation to
avoid heat loss or gain and prevent condensate from forming
during the cooling operation. Application of the unit to uninsu-
lated ductwork is not recommended as the unit’s performance
will be adversely affected.



A CAUTION

Do not connect discharge ducts directly to the blower outlet.
The factory filter rack should be left in place on a free return
system.

If the unit will be installed in a new installation with new
ductwork, the installation should be designed using current
ASHRAE (American Society of Heating, Refrigerating, and Air-
Conditioning Engineers) procedures for duct sizing. If the unit will
be connected to an existing duct system, a check should be made
to assure that the duct system has the capacity to handle the air
required for the unit application. If the duct system is too small,
larger ductwork must be installed. Be certain to check for existing
leaks and repair. The duct system and all diffusers should be sized
to handle the designed airflow quietly. To maximize sound attenu-
ation of the unit blower, the supply and return air plenums should
be insulated. There should be no direct straight air path through
the air grille into the heat pump. The return air inlet to the heat
pump must have at least one 90-degree turn away from the space
return air grille. If air noise or excessive airflow are a problem, the
blower speed can be changed to a lower speed to reduce airflow.

HORIZONTAL SUPPLY AIR CONFIGURATION
CONVERSION

The supply air location can be field converted from end blow
(back discharge) to straight through or vice-versa.

NOTE: Blower configuration changes should be done prior to unit
being installed in the final location.

To convert the supply air direction, follow the steps below

(Fig. 11-13):

1. Ifthe unit is connected to power, shut Off the unit and discon-
nect switch or circuit breaker.

2. Locate the motor access panel (A). Remove the three screws
at top and the three screws at the bottom of the panel.
Remove the access panel and place it aside.

3. Be careful not to damage the refrigerant coils or any other
internal unit components.

4. Locate blower panel (B). Remove the three screws from top
and the three screws from bottom of the panel. Leave the
blower panel in place on the base pan.

5. Locate access panel corner post (C). Remove the four screws
from top and the four screws from the bottom. Remove the
corner post and set it aside.

6. Locate blower support bracket (D). Remove the one screw
and set it aside.

7.  Move blower panel (B) with blower to desired location, rotat-
ing it 180°. (See Fig. 13.) The motor power and control har-
ness can be unplugged to facilitate blower relocation.

8. Reinstall access panel corner post (C) using the eight screws
previously removed.

9. Fasten blower panel (B) using the six screws previously
removed.

10. Reinstall and fasten blower support bracket (D) using the one
screw previously removed.

11. Reattach the motor power and control harness if disconnected
earlier.

12. Reinstall and fasten motor access panel (A) using the six
screws previously removed.
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Fig. 13 — Blower Configuration



Step 6 — Install Condensate Drain

All units include a condensate drain pan under the evaporator coil.
Units with waterside economizer have an additional condensate
drain pan under the economizer coil.

HORIZONTAL UNITS

A drain line must be connected to each drain pain and pitched
away from the unit a minimum of 1/8 in. per foot to allow the con-
densate to flow away from the unit.

This connection must be in conformance with local plumbing
codes. A trap must be installed in the condensate line to ensure
free condensate flow. (Heat pumps are not internally trapped.) A
vertical air vent is sometimes required to avoid air pockets. See
Fig. 14.

Condensate Drain
Connection

Vent (Optional)
Slope Down

Min. 1/8"
Per Foot

Trap Down
2" Min.

Fig. 14 — Condensate Drain (Horizontal Units)

The depth of the trap depends on the amount of positive or nega-
tive pressure on the drain pan. A second trap must not be included.
The horizontal unit should be pitched approximately 1/4 in. to-
wards the drain in both directions, to facilitate condensate remov-
al. See Fig. 15.

VERTICAL UNITS.

Vertical configuration units are internally trapped from the factory.
a second trap must NOT be included.

Step 7 — Pipe Connections

All WSHP units use female pipe thread fittings for water connec-
tions. Refer to Fig. 2 and 3 for connection sizes. When making
piping connections, consider the following:

* Use a backup wrench when making screw connections to
unit to prevent internal damage to piping.

* Insulation may be required on piping to avoid condensa-
tion in the case where fluid in loop piping operates at tem-
peratures below dew point of adjacent air.

» Flexible hoses should be used between the unit and the rig-
id system to avoid possible vibration.

*  Supply and return piping must be as large as the unit con-
nections on the heat pump. Never use flexible hoses of a
smaller inside diameter than that of the water connections
on the unit.

* Piping systems that contain steel pipes or fittings may be
subject to galvanic corrosion. Dielectric fittings may be
used to isolate the steel parts of the system to avoid gal-
vanic corrosion.

» Teflon tape thread sealant is recommended when connect-
ing water piping connections to the units to insure against
leaks and possible heat exchanger fouling.

* Balancing valve and supply/return manual isolation valves
must be provided for unit isolation and water flow
balancing.
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» Ensure unit receives the appropriate water flow during op-
eration. To verify the correct water flow, utilize pres-
sure/temperature ports positioned at the supply and return
water lines. Refer to Fig. 44 and 45 for water pressure drop
across water to refrigerant heat exchanger.

* Avoid all plastic to metal threaded fittings due to the po-
tential to leak. Use a flange fitted substitute.

* Route piping to avoid service access areas to unit.

* Flush the piping system prior to operation to remove dirt
and foreign materials from the system.

Fig. 15 — Pitched Unit

WATER QUALITY GUIDELINES

Units are supplied with either a copper or optional cupronickel co-
axial water coil. Copper is adequate for ground water that is not
high in mineral content.

Carrier recommends proper testing to assure the well water quality
is suitable for use with water source equipment. In conditions an-
ticipating moderate scale formation or in brackish water a cupron-
ickel heat exchanger is recommended. Additional considerations:

A secondary heat exchanger (plate frame between the unit and the
open cooling tower or open loop ground water system) may also
be used. It is imperative that all air is eliminated from the closed
loop side of the heat exchanger to prevent condenser fouling.

In all applications, the quality of the water circulated through the
heat exchanger must fall within the ranges listed in Table 3, Water
Quality Guidelines. Consult a local water treatment firm, indepen-
dent testing facility, or local water authority for specific recom-
mendations to maintain water quality within the published limits

A CAUTION

Water piping exposed to extreme, low ambient temperatures is
subject to freezing.




Table 3 — Water Quality Guidelines

CONDITION HX MATERIAL= RECl%IE:?J?_i%NGb OPEN LOOP AND RECIRCULATING WELL®

Scaling Potential — Primary Measurement
Above the given limits, scaling is likely to occur. Scaling indexes should be calculated using the limits below.

pH/Calcium All N/A pH < 7.5 and Ca Hardness, <100 ppm
Hardness Method

Index Limits for Probable Scaling Situations (Operation outside these limits is not recommended.)
Scaling indexes should be calculated at 150°F for direct use and at 90°F for indirect HX use. A monitoring plan should be implemented.

Ryznar Stability Index All N/A 6.0t0 7.5
If >7.5 minimize steel pipe use.
Langelier Saturation Index All N/A -0.5t0 +0.5

If <=0.5 minimize steel pipe use.
Based upon 150°F direct well, 85°F indirect well HX.

Iron Fouling
Iron Fe2* (Ferrous) All N/A <0.2 ppm (Ferrous)
(Bacterial Iron Potential) If Fe2+ (ferrous) >0.2 ppm with pH 6 to 8, O2<5 ppm, check for iron bacteria.
Iron Fouling All N/A <0.5 ppm of Oxygen

Above this level deposition will occur.

Corrosion Preventiond

pH All 6-85 6t08.5
Monitor/treat as needed. Minimize steel pipe below 7 and no open tanks with pH <8.
Hydrogen Sulfide (H2S) All N/A <0.5 ppm

At HS>0.2 ppm, avoid use of copper and cupronickel piping or HXs.
Rotten egg smell appears at 0.5 ppm level.
Copper alloy (bronze or brass) cast components are acceptable to

<0.5 ppm.
Ammonia lon as Hydroxide, All N/A <0.5 ppm
Chloride, Nitrate and
Sulfate Compounds
Maximum Chloride Levels Maximum allowable at maximum water temperature.
50°F (10°C) 75°F (24°C) 100°F (38°C)
Copper N/A <20 ppm NR NR
Cupronickel N/A <150 ppm NR NR
304 SS N/A <400 ppm <250 ppm <150 ppm
316 SS N/A <1000 ppm <550 ppm <375 ppm
Titanium N/A >1000 ppm >550 ppm >375 ppm
Erosion and Clogging
Particulate Size and All <10 ppm of particles and |<10 ppm (<1 ppm “sandfree” for reinjection) of particles and a maximum
Erosion a maximum velocity of 6 |velocity of 6 fps. Filtered for maximum 800 micron size. Any particulate

fps. Filtered for maximum |that is not removed can potentially clog components.
800 micron size.

Brackish All N/A Use cupronickel heat exchanger when concentrations of calcium or
sodium chloride are greater than 125 ppm are present. (Seawater is
approximately 25,000 ppm.)

NOTE(S):

a. Heat exchanger materials considered are copper, cupronickel, 304 SS (stainless steel), 316 SS, titanium.

b. Closed recirculating system is identified by a closed pressurized piping system.

c. Recirculating open wells should observe the open recirculating design considerations.

d. If the concentration of these corrosives exceeds the maximum allowable level, then the potential for serious corrosion problems exists.
Sulfides in the water quickly oxidize when exposed to air, requiring that no agitation occur as the sample is taken. Unless tested immediately at the site, the sample will
require stabilization with a few drops of one Molar zinc acetate solution, allowing accurate sulfide determination up to 24 hours after sampling. A low pH and high alkalinity
cause system problems, even when both values are within ranges shown. The term pH refers to the acidity, basicity, or neutrality of the water supply. Below 7.0, the water
is considered to be acidic. Above 7.0, water is considered to be basic. Neutral water registers a pH of 7.0.
To convert ppm to grains per gallon, divide by 17. Hardness in mg/l is equivalent to ppm.

LEGEND
HX Heat Exchanger
N/A Design Limits Not Applicable Considering Recirculating Potable Water

NR — Application Not Recommended
8S — Stainless Steel
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INSTALLING SUPPLY AND RETURN HOSE KIT
Follow these piping guidelines:

1. Install a drain valve at the base of each supply and return riser
to facilitate system flushing.

2. Install shutoff/balancing valves and unions at each unit to
permit unit removal for servicing.
3. Place strainers at the inlet of each system circulating pump.

4. Select the proper hose length to allow slack between
connection points. Hoses may vary in length by +2% to 4%
under pressure.

5. Do not exceed the minimum bend radius for the hose
selected. Refer to Table 4. Exceeding the minimum bend
radius may cause the hose to collapse, which reduces water
flow rate. Install an angle adapter to avoid sharp bends in the
hose when the radius falls below the required minimum.

NOTE: Piping must comply with all applicable codes.
Table 4 — Metal Hose Minimum Bend Radii

HOSE DIAMETER (in.) MINIMUM BEND RADII (in.)
12 3-9/16
3/4 3-9/16
1 4-3/8

Insulation is not required on loop water piping except where the
piping runs through unheated areas or outside the building or
when the loop water temperature is below the minimum expected
dew point of the pipe ambient. Insulation is required if loop water
temperature drops below the dew point.

IMPORTANT: Do not bend or kink supply lines or hoses.

Pipe joint compound is not necessary when Teflon threaded tape is
pre-applied to hose assemblies or when flared-end connections are
used. If pipe joint compound is preferred, use compound only in
small amounts on the male pipe threads of the fitting adapters.
Prevent sealant from reaching the flared surfaces of the joint.

NOTE: When anti-freeze is used in the loop, assure that it is
compatible with Teflon tape or pipe joint compound employed.

Maximum allowable torque for brass fittings is 30 ft-1b. If a torque
wrench is not available, tighten finger-tight plus one quarter turn.
Tighten steel fittings as necessary.

Optional pressure-rated hose assemblies designed specifically for
use with Carrier units are available. Similar hoses can be obtained
from alternate suppliers. Supply and return hoses are fitted with
swivel-joint fittings at one end to prevent kinking during
installation.

A CAUTION

Backup wrench is required when tightening water connections
to prevent water line damage. Failure to use a backup wrench
could result in equipment damage.
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Male adapters secure hose assemblies to the unit and risers. Install
hose assemblies properly and check them regularly to avoid sys-
tem failure and reduced service life. (See Fig. 16).

Swivel
. Brass Brass
Rib e Fitting
/ Crimped \flttlng ]
Length g
Li (2 Ft Length Standard) ‘J MPT

Fig. 16 — Supply/Return Hose Kit

UNITS WITH BOILERLESS HEAT CONTROL

Units with Boilerless Heat Control include entering water tem-
perature sensor that is factory installed on the incoming water
piping.

Refer to Step 9 for Boilerless control configuration for units with
Option Card (units without factory installed TruVu controller).

Refer to the TruVu controller section of this manual for configur-
ing the entering water temperature set point for bolerless control
operation for units with TruVu controller.

UNITS WITH WATERSIDE ECONOMIZER

The optional waterside economizer (pre-cooling coil) is factory in-
stalled and piped internally, in series with the condenser water cir-
cuit (Fig. 17). A diverting 3-way motorized valve, entering water
temperature sensor and factory controls are included with the
option.

The remote bulb (EWT sensor) is shipped internal to the unit and
requires to be installed on straight incoming water line to the
unit/3-way diverting valve (Fig. 17). Care should be taken not to
dent the bulb or mis-calibration may occur. The remote sensing
bulb must be installed on a straight section of uninsulated pipe that
provides a good measurement of the entering water temperature. It
is recommended to insulate the sensing bulb after installation for
better water temperature sensing.

When unit is shipped with economizer option, the economizer
drain must be connected to a separate trap. Follow the same steps
for the economizer drain as described for evaporator condensate
drain Step 6.

Refer to Step 9 for Economizer configuration for units with Op-
tion Card (units without factory installed TruVu controller).

Refer to the TruVu controller section of this manual for configur-
ing the entering water temperature set point for economizer opera-
tion for units with TruVu DDC controller.

See Table 1 for connection sizes. Refer to the unit's performance
report for economizer performance and additional water and air
pressure drop.



T l WSE Coil
J N.C.
Motorize
3 Way Valve /v. 0. b Fluid OUT
Condenser Isolation
EWT sensor coil valve
(field installed) (optional)
“ p—~
Fluid IN

Fig. 177 — Waterside Economizer Diagram

Step 8 — Wire Field Power Supply

See Fig. 25-40 for typical wiring diagrams. See Tables 5-13 for
additional electrical data. Please refer to the unit wiring diagram
attached to the control panel for field installation.

A WARNING

To avoid possible injury or death due to electrical shock, open
the power supply disconnect switch and secure it in an open
position during installation.

A CAUTION

All power connections must be properly torqued to avoid the
risk of overheating.

HIGH VOLTAGE WIRING

All field-installed wiring must comply with the National Electric
Code as well as all applicable local codes. Refer to the unit
electrical data on the unit nameplate for wire and branch circuit
protection sizing. Supply power voltage and phasing should match
the required voltage and phasing shown on the unit nameplate.
Operating the unit below the minimum voltage, above the
maximum voltage or with incorrect phasing can result in poor
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system performance or damage to the heat pump. All field wiring
should be installed by qualified and trained personnel. Refer to the
unit wiring diagram for field connection requirements.

Power wiring to the heat pump should be enclosed in flexible
conduit to minimize the transmission of vibration from the unit
cabinet to the building.

For heat pumps with unit mounted disconnect switches, field
power should be connected to the marked terminals on the
disconnect switch. For heat pumps without unit-mounted
disconnect switches (except units with dual power supply), power
is connected to the line (L) side of the compressor contactor and
the ground lug in the unit electrical box.

A CAUTION

The power supply ground wire should never be used as a
neutral wire.

Transformer Settings for 208/230-v Units

As factory built, all 208/230-v units are wired for 230-v operation.
For jobsites with a 208-v power supply, the primary leads on the
unit transformer will need to be changed from 230-v to 208-v.
Refer to the unit wiring diagram for details.



Table 5 — 50WC without Electric Heat — PSC (Standard) Blower Motor Heat Electrical Data

50WC COMPRESSOR BLOWER MOTOR
UNIT | CONFIGURATION | Wv/PhHz | VOLTAGE TOTAL | yica | mocp
SIZE MIN/MAX [ QTY | RLA LRA FLA HP UNIT FLA
. . 208-230/1/60 | 197/253 | A 32 15.0 112 | o0.10 43 51 15
S0WC007 | Vertical/Horizontal =725 238292 | 1 22 12.0 1.99 0.10 42 48 15
. _ 208-230/1/60 | 197/253 | 1 31 200 112 | 0.10 43 50 15
50WC009 | Vertical/Horizontal =77, 238292 | 1 27 18.0 1.99 0.10 47 54 15
. _ 208-230/1/60 | 197/253 | 1 46 27.0 112 | 0.10 57 6.9 15
S0WC012 | Vertical/Horizontal == 750 238/292 | 1 35 23.0 1.99 0.10 55 6.4 15
. . 208-230/1/60 | 197/253 | A 57 345 110 | 047 6.8 82 15
SOWCO15 | Vertical/Horizontal == 7725 238292 | 1 47 28.0 085 017 56 6.7 15
. _ 208-230/1/60 | 197/253 | 1 53 39 110 | 047 6.4 78 15
50WC018 | Vertical/Horizontal =770 2381292 | 1 76 31 085 017 85 10.4 15
208-230/1/60 | 197/253 | 1 72 58 18 025 9.0 108 | 15
. . 265/1/60 238292 | 1 76 36 16 025 92 1.1 15
S0WC024 | VerticaliHorizontal 1= 50" 2073560 | 197/253 | 1 77 59.9 18 0.25 95 114 | 15
460/3/60 414/506 | 1 38 324 09 025 47 57 15
Vertical 208-230/1/60 | 197/253 | 1 11.9 58 18 025 137 167 | 25
Horizontal 208-230/1/60 | 197/253 | 1 11.9 58 4.4 0.50 16.3 193 | 30
Vertical 265/1/60 238/292 | 1 10.9 717 16 0.25 125 152 | 25
SOWCO30 Horizontal 265/1/60 238292 | 1 10.9 717 33 0.50 142 169 | 25
Vertical 208-230/3/60 | 197/253 | 1 83 67.7 18 025 101 122 | 20
Horizontal 208-230/3/60 | 197/253 | A 83 67.7 44 0.50 12.7 148 | 20
Vertical 460/3/60 414/506 | 1 45 381 09 025 54 65 15
Horizontal 460/3/60 414/506 | 1 45 381 1.8 0.50 63 74 15
Vertical 208-230/1/60 | 197/253 | 1 16.7 935 4.4 075 211 252 | 40
Horizontal 208-230/1/60 | 197/253 | 1 16.7 935 4.4 0.50 211 252 | 40
Vertical 265/1/60 238292 | 1 135 908 33 0.50 16.8 201 30
SOWC036 Horizontal 265/1/60 238292 | 1 135 %08 33 0.50 16.8 201 30
Vertical 208-230/3/60 | 197/253 | 1 122 975 4.4 075 16.6 196 | 30
Horizontal 208-230/3/60 | 197/253 | 1 12.2 975 4.4 0.50 16.6 196 | 30
Vertical 460/3/60 414/506 | 1 58 443 28 075 86 100 | 15
Horizontal 460/3/60 414/506 | 1 58 443 1.8 0.50 76 9.0 15
208-230/1/60 | 197/253 | 1 14.7 109 44 075 19.1 228 | 35
50WC042 | Vertical/Horizontal | 208-230/3/60 | 197/253 | 1 12.2 102.8 4.4 075 16.6 196 | 30
460/3/60 414/506 | 1 58 485 28 075 86 100 | 15
208-230/1/60 | 197/253 | 1 17.3 126 4.4 075 217 260 | 40
. _ 208-230/3/60 | 238/292 | 1 12.2 120.4 4.4 075 16.6 196 | 30
50WC048 | Vertical/Horizontal =050 197/253 | 1 6.4 485 28 075 9.2 10.8 15
575/3/60 518/632 | 1 51 41 26 075 77 9.0 15
208-230/1/60 | 197/253 | 1 256 155 55 075 311 376 | 60
. _ 208-230/3/60 | 238/292 | 1 18.6 155 55 075 241 287 | 45
50WC060 | Vertical/Horizontal |——e0 50 197/253 | 1 83 581 28 075 111 13.1 20
575/3/60 518/632 | 1 77 478 26 075 103 122 | 15
208-230/1/60 | 197/253 | 1 276 170 55 075 331 400 | 60
. . 208-230/3/60 | 238/292 | A 19.2 156.5 55 075 247 295 | 45
S0WC070 | Vertical/Horizontal =055 197/253 | 1 9.0 74.8 28 075 118 14.0 20
575/3/60 518/632 | 1 77 478 26 075 103 122 | 15
LEGEND
FLA Full Load Amps

LRA —
RLA —
MCA —

Locked Rotor Amp
Rated Load Amps
Minimum Circuit Amp
Maximum Overcurrent Protection
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Table 6 — 50WC without Electric Heat — Constant Torque ECM Blower Motor Electrical Data

50WC COMPRESSOR BLOWER MOTOR
UNIT | CONFIGURATION | VIPhiHz Pt av| ria | e | Fin " TOTALUNIT| mca | mocp
. . 208-230/1/60 | 197/253 | 1 32 15.0 23 0.25 55 63 15
S0WC007 | Vertical/Horizontal 265/1/60 238292 | 1 22 12 23 0.25 45 51 15
. _ 208-230/1/60 | 197/253 | 1 31 200 23 0.25 54 6.2 15
S0WC009 | Vertical/Horizontal 265/1/60 238292 | 1 27 18.0 23 0.25 50 57 15
. _ 208-230/1/60 | 197/253 | 1 46 27.0 23 0.25 6.9 81 15
S0WCo12 | Vertical/Horizontal 265/1/60 238/292 | 1 35 23 23 0.25 58 6.7 15
. . 208-230/1/60 | 197/253 | 1 57 345 28 0.33 85 9.9 15
S0WC015 | Vertical/Horizontal 265/1/60 238292 | 1 47 28 26 033 73 85 15
. _ 208-230/1/60 | 197/253 | 1 53 39 28 033 81 95 15
S0WC018 | Vertical/Horizontal 265/1/60 238292 | 1 76 31 26 033 10.2 12.1 15
Vertical 208-230/1/60 | 197/253 | 1 72 58 28 033 10.0 11.8 15
Horizontal 208-230/1/60 | 197/253 | 1 72 58 41 0.50 113 13.1 20
Vertical 265/1/60 238/292 | 1 76 36 26 033 102 121 15
SOWC024 Horizontal 265/1/60 238292 | 1 76 36 36 0.50 11.2 13.1 20
Vertical 208-230/3/60 | 197/253 | 1 77 59.9 28 033 105 124 20
Horizontal 208-230/3/60 | 197/253 | 1 77 59.9 41 0.50 11.8 137 20
Vertical 460/3/60 414/506 | 1 38 324 21 0.50 59 6.9 15
Horizontal 460/3/60 414/506 | 1 38 324 21 0.50 59 6.9 15
Vertical 208-230/1/60 | 197/253 | 1 11.9 58 28 033 14.7 177 25
Horizontal 208-230/1/60 | 197/253 | 1 11.9 58 41 0.50 16.0 19.0 30
Vertical 265/1/60 238292 | 1 109 | 717 26 0.30 135 16.2 25
SOWC030 Horizontal 265/1/60 238/292 | 1 109 | 717 36 0.50 14.5 17.2 25
Vertical 208-230/3/60 | 197/253 | 1 83 67.7 28 033 111 132 20
Horizontal 208-230/3/60 | 197/253 | 1 83 67.7 41 0.50 124 145 20
Vertical 460/3/60 414/506 | 1 45 381 21 0.50 66 77 15
Horizontal 460/3/60 414/506 | 1 45 381 21 0.50 66 77 15
208-230/1/60 | 197/253 | 1 167 | 935 6.0 075 227 268 40
. _ 265/1/60 238292 | 1 135 | 90.8 4.9 075 18.4 217 35
S0WC036 | Vertical/Horizontal | —>52770 2160 | 197/253 | 1 12.2 975 6.0 075 18.2 212 30
460/3/60 414/506 | 1 58 443 32 075 9.0 10.4 15
208-230/1/60 | 197/253 | 1 14.7 109 6.0 075 207 244 35
50WC042 | Vertical/Horizontal | 208-230/3/60 | 197/253 | 1 122 | 1028 | 60 075 18.2 212 30
460/3/60 414/506 | 1 58 485 32 075 9.0 10.4 15
208-230/1/60 | 197/253 | 1 17.3 126 6.0 075 233 276 40
50WC048 | Vertical/Horizontal | 208-230/3/60 | 197/253 | 1 122 | 1204 | 60 075 18.2 212 30
460/3/60 414/506 | 1 6.4 485 32 075 96 1.2 15
208-230/1/60 | 197/253 | 1 | 256 155 76 1.00 332 397 60
50WC060 | Vertical/Horizontal | 208-230/3/60 | 197/253 | 1 18.6 155 76 1.00 262 308 45
460/3/60 414/506 | 1 83 581 40 1.00 12.3 14.3 20
208-230/1/60 | 197/253 | 1 | 27.6 170 76 1.00 352 421 60
50WCO070 | Vertical/Horizontal | 208-230/3/60 | 197/253 | 1 192 | 1565 | 76 1.00 268 316 50
460/3/60 414/506 | 1 9.0 748 4.0 1.00 13.0 15.2 20
LEGEND
HP — Horsepower
FLA — Full Load Amps
LRA — Locked Rotor Amp
RLA — Rated Load Amps
MCA — Minimum Circuit Amp
MOCP — Maximum Overcurrent Protection
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Table 7 — 50WC without Electric Heat — Constant Airflow ECM Blower Motor Electrical Data

50WC COMPRESSOR BLOWER MOTOR
UNIT | CONFIGURATION | VIPhiHz N av | ria | oea | Fin " TOTALUNIT! ‘mca | mocp
. . 208-230/1/60 | 197/253 1 57 | 345 44 033 101 115 15
SOWCO15) Vertical/Horizontal =75 238/292 1 47 28 47 033 94 10.6 15
. _ 208-230/1/60 | 197/253 1 53 39 44 033 97 11 15
50WC018 | Vertical/Horizontal =75 238/292 1 76 31 47 033 123 14.2 20
Vertical 208-230/1/60 | 197/253 1 72 58 4.4 033 116 13.4 20
Horizontal 208-230/1/60 | 197/253 1 72 58 50 0.50 12.2 14.0 20
Vertical 265/1/60 238/292 1 76 36 47 033 123 14.2 20
SOWC024 Horizontal 265/1/60 238/292 1 76 36 50 0.50 126 14.5 20
Vertical 208-230/3/60 | 197/253 1 77 | 599 44 033 121 14.0 20
Horizontal 208-230/3/60 | 197/253 1 77 | 599 50 0.50 127 14.6 20
Vertical 460/3/60 414/506 1 38 | 324 4.7 033 85 95 15
Horizontal 460/3/60 414/506 1 38 | 324 50 0.50 88 98 15
Vertical 208-230/1/60 | 197/253 1 11.9 58 44 033 16.3 19.3 30
Horizontal 208-230/1/60 | 197/253 1 11.9 58 50 0.50 16.9 19.9 30
Vertical 265/1/60 238/292 1 109 | 717 4.7 033 15.6 18.3 25
SOWC030 Horizontal 265/1/60 238/292 1 109 | 717 50 0.50 15.9 18.6 25
Vertical 208-230/3/60 | 197/253 1 83 | 677 44 033 12.7 14.8 20
Horizontal 208-230/3/60 | 197/253 1 83 | 677 50 0.50 13.3 15.4 20
Vertical 460/3/60 414/506 1 45 | 38.1 47 033 92 10.3 15
Horizontal 460/3/60 414/506 1 45 | 381 50 0.50 95 10.6 15
208-230/1/60 | 197/253 1 167 | 935 8.4 075 251 292 45
. _ 265/1/60 238/292 1 135 | 90.8 75 075 21.0 243 35
S0WC036 | Vertical/Horizontal 1—n0= 3 0/a60 | 197/253 1 122 | 975 8.4 075 206 236 35
460/3/60 414/506 1 58 | 443 75 075 133 14.7 20
208-230/1/60 | 197/253 1 147 | 109 8.4 075 231 268 40
50WC042 | Vertical/Horizontal | 208-230/3/60 | 197/253 1 122 | 1028 | 84 075 206 236 35
460/3/60 414/506 1 58 | 485 75 075 133 14.7 20
208-230/1/60 | 197/253 1 173 | 126 8.4 075 257 300 45
50WC048 | Vertical/Horizontal | 208-230/3/60 | 197/253 1 122 | 1204 | 84 075 206 236 35
460/3/60 414/506 1 64 | 485 75 075 13.9 155 20
208-230/1/60 | 197/253 1 256 | 155 91 1.00 347 412 60
50WC060 | Vertical/Horizontal | 208-230/3/60 | 197/253 1 186 | 155 91 1.00 27.7 323 50
460/3/60 414/506 1 83 | 581 91 1.00 174 19.4 25
208-230/1/60 | 197/253 1 276 | 170 91 1.00 36.7 436 70
50WC070 | Vertical/Horizontal | 208-230/3/60 | 197/253 1 192 | 1565 | 9.1 1.00 283 331 50
460/3/60 414/506 1 90 | 748 91 1.00 18.1 203 25
LEGEND
HP Horsepower
FLA Full Load Amps

LRA
RLA
MCA
MOCP

Locked Rotor Amp
Rated Load Amps
Minimum Circuit Amp
Maximum Overcurrent Protection
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Table 8 — 50WC with 5 kW Electric Heat — Constant Torque ECM Blower Motor Electrical Data
(208/230-1-60 Only)

5 kW EH
HEATER ELEMENT UNIT DATA PLATE VALUES
UNIT SIZE CONFIGURATION WATTS ANPS VICA VIOP
208V 240V 208V 240V 208V 240V 208V 240V
024 Vertical 3.6k 4.8k 17.3 20.0 25.2 28.5 20 25
Horizontal 3.6k 4.8k 17.3 20.0 26.8 30.1 25 25
030 Vertical 3.6k 4.8k 17.3 20.0 252 28.5 25 25
Horizontal 3.6k 4.8k 17.3 20.0 26.8 30.1 30 30
036 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 29.2 32.5 40 40
042 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 29.2 32.5 35 35
048 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 29.2 32.5 40 40
060 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 39.7 39.7 60 60
070 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 42.1 42.1 60 60
Table 9 — 50WC with 7.5 kW Electric Heat — Constant Torque ECM Blower Motor Electrical Data
(208/230-1-60 Only)
7.5 kW EH
HEATER ELEMENT UNIT DATA PLATE VALUES
UNIT SIZE CONFIGURATION WATTS ANIPS MCA MIOP
208V 240V 208V 240V 208V 240V 208V 240V
024 Vertical 5.4k 7.2k 26.0 30.0 36.0 41.0 30 35
Horizontal 5.4k 7.2k 26.0 30.0 37.6 426 35 35
030 Vertical 5.4k 7.2k 26.0 30.0 36.0 41.0 30 35
Horizontal 5.4k 7.2k 26.0 30.0 37.6 42.6 35 35
036 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 40.0 45.0 40 40
042 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 40.0 45.0 35 40
048 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 40.0 45.0 40 40
060 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 42.0 47.0 60 60
070 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 42.1 47.0 60 60
Table 10 — 50WC with 10 kW Electric Heat — Constant Torque ECM Blower Motor Electrical Data
(208/230-1-60 Only)
10 kW EH
HEATER ELEMENT UNIT DATA PLATE VALUES
UNIT SIZE CONFIGURATION WATTS ANIPS VICA MIOP
208V [ 240V 208V [ 240V 208V [ 240V 208V | 240V
Vertical
024 Horizontal
Vertical
030 Horizontal
036 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 50.8 57.5 45 50
042 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 50.8 57.5 45 50
048 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 50.8 57.5 45 50
060 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 52.8 59.5 60 60
070 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 52.8 59.5 60 60
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Table 11 — 50WC with 5 kW Electric Heat — Constant Airflow ECM Blower Motor Electrical Data

(208/230-1-60 Only)

5kW EH
HEATER ELEMENT UNIT DATA PLATE VALUES
UNIT SIZE CONFIGURATION WATTS AMPS VICA VIOP
208V 240V 208V 240V 208V 240V 208V 240V
024 Vertical 3.6k 4.8k 17.3 20.0 27.2 30.5 25 25
Horizontal 3.6k 4.8k 17.3 20.0 27.9 31.3 25 30
030 Vertical 3.6k 4.8k 17.3 20.0 27.2 30.5 30 30
Horizontal 3.6k 4.8k 17.3 20.0 27.9 31.3 30 30
036 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 32.2 35.5 45 45
042 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 32.2 35.5 40 40
048 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 32.2 35.5 45 45
060 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 412 41.2 60 60
070 Vertical/Horizontal 3.6k 4.8k 17.3 20.0 43.6 43.6 70 70
Table 12 — 50WC with 7.5 kW Electric Heat — Constant Airflow ECM Blower Motor Electrical Data
(208/230-1-60 Only)
7.5 KW EH
HEATER ELEMENT UNIT DATA PLATE VALUES
UNIT SIZE CONFIGURATION WATTS ANIPS MCA IOP
208V 240V 208V 240V 208V 240V 208V 240V
024 Vertical 5.4k 7.2k 26.0 30.0 38.0 43.0 35 35
Horizontal 5.4k 7.2k 26.0 30.0 38.8 43.8 35 40
030 Vertical 5.4k 7.2k 26.0 30.0 38.0 43.0 35 35
Horizontal 5.4k 7.2k 26.0 30.0 38.8 43.8 35 40
036 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 43.0 48.0 45 45
042 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 43.0 48.0 40 45
048 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 43.0 48.0 45 45
060 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 43.9 48.9 60 60
070 Vertical/Horizontal 5.4k 7.2k 26.0 30.0 43.9 48.9 70 70
Table 13 — 50WC with 10 kW Electric Heat — Constant Airflow ECM Blower Motor Electrical Data
(208/230-1-60 Only)
10 kW EH
HEATER ELEMENT UNIT DATA PLATE VALUES
UNIT SIZE CONFIGURATION WATTS ANIPS VICA MIOP
208V [ 240V 208V [ 240V 208V [ 240V 208V | 240V
Vertical
024 Horizontal
Vertical
030 Horizontal
036 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 53.8 60.5 50 50
042 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 53.8 60.5 50 50
048 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 53.8 60.5 50 50
060 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 54.7 61.4 60 60
070 Vertical/Horizontal 7.2k 9.6k 34.7 40.0 54.7 61.4 70 70
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LOW VOLTAGE, CONTROL WIRING

Control wiring for units with PSC and Constant Torque blower
motors are connected to a terminal block located in the unit
electrical box. Refer to the unit wiring diagram for connection
details.

A WARNING

To avoid possible injury or death due to electrical shock, open
the power supply disconnect switch and secure it in an open
position during installation.

A CAUTION

Never route control wiring through the same conduit as power
supply wiring. Electrical noise and transients from the power
wiring can cause communication issues or damage to the
control wiring and connected control components.

Units without factory installed TruVu DDC controller can be con-
trolled using the included thermostat inputs (R, O, Y1, C, G) for
single stage heat pump thermostat or field-installed DDC (Direct
Digital Controls) controls. Note that the reversing valve on the
unit is energized when the unit is in the cooling mode. See Fig. 18
for typical thermostat connections.
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Fig. 18 — Typical Thermostat Connections

Control wiring for units with constant airflow ECM blower
motors is routed through a constant airflow ECM interface board.
Thermostat input wiring is connected to the 10-pin screw type
terminal block on the lower center portion of the ECM Interface
Board. In addition to providing a connecting point for thermostat
wiring, the interface board also translates thermostat inputs into
control commands for the Electronic Commutated Motor (ECM)
DC fan motor and displays an LED indication of operating status.
Refer to the unit wiring diagrams for complete details. See Fig. 19.
The thermostat connections and their functions are as follows.
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ECM INTERFACE THERMOSTAT CONNECTIONS
* Y1 First Stage Compressor Operation
* Y2 Second Stage Compressor Operation
G Fan
* O Reversing Valve (energized in cooling)
* W1 Auxiliary Electric Heat (runs with compressor)
+  EM/W2 Emergency Heat (electric heat only)
* NC Transformer 24 VAC Common (extra connection)
* C1 Transformer 24 VAC Common (primary connection)
* R Transformer 24 VAC Hot
* H Dehumidification Mode
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Motor harness plug

Blower CFM adjustment

Motor settings

Dehumidification indication
Thermostat digital contact inputs
CFM count indicator

Thermostat input status indication
Reheat digital outputs
Thermostat outputs

24 VAC

Dehumidification method selector

250N AWN

Fig. 19 — ECM Interface Board Physical Layout

THERMOSTAT AND DDC SENSORS

Thermostats or DDC space sensors should be located on an
interior wall away from supply ducts. Avoid locations subject to
direct sunlight or drafts, or external walls. Thermostat wiring
should be 18 AWG (American Wire Gauge). Refer to the
installation instructions for the thermostat for further details.

IMPORTANT: Exceptionally long runs of thermostat wire
should be avoided to prevent voltage drops in the control circuit.

ADDITIONAL CONTROLS OPTIONS WIRING

Hot Gas Reheat Control

Units with hot gas reheat (HGRH) will include an additional H
terminal on the input terminal board for dehumidification con-
trol. To enable a call for dehumidification, a 24V signal must
be sent to the H terminal with no voltage applied to the Y1 or
O terminals. Any call for cooling (Y1 and O) will override the
dehumidification call.



Pump Relay

Units with selected Pump Relay option can be field wired to en-
able a field provided loop pump or solenoid valve when there is a
call for compressor operation. Represented as AUX relay on Wir-
ing Diagrams (Fig. 25-40).

Energy Management Switch

Units with selected energy management switch (EMS) can be
field wired to disable unit operation when a 24V signal is removed
from the relay. Removing the 24V signal causes the relay to open,
which cuts 24V power to the unit control circuit. All unit compo-
nents will be disabled at when the EMS is deactivated. Represent-
ed as EMS relay on Wiring Diagrams (Fig. 25-40).

NOTE: Units with constant torque ECM motors may experience a
30 second delay between when the EMS is activated and when the
blower finally shuts off. Constant torque ECM blowers are factory
programmed with a 30 second delay when losing the control
signal, to prevent nuisance shut downs.

Alarm Output (All Units)

If the unit is being connected to a thermostat or DDC control with
an alarm indicator, this connection is made at the unit malfunction
output on the Unit Protection Module (UPM). See the Unit
Protection Module heading in Step 9 section for further details.

TruVu DDC Controller

TruVu is a factory installed DDC control that requires

the use of Carrier ZS or non-communicating sensors or the
Carrier TruVu Equipment touch interface for space temperature
sensing. TruVu DDC is not compatible with thermostats.

All units equipped with TruVu DDC controller include factory-
installed EWT, LWT, and SAT sensors. Additional field-installed
sensors should be provided and wired as needed. Please refer to
the Operation section of the Installation, Operation, and Mainte-
nance (IOM) manual for available inputs for optional field-
installed components.

IMPORTANT: Relocate the factory installed supply air tempera-
ture sensor (SAT) when using a field-installed electric heater.
The Supply Air Temperature (SAT) sensor should be down-
stream of any external heating device for effective control.

All TruVu wiring is completed at the TruVu control board. See
Fig. 41 for details.

Control Transformer

All units sizes with selected HGRH or Waterside economizer
option, and units sizes from 048 to 070 include a 75VA
transformer. Unit sizes from 007 to 042 and without HGRH or
waterside economizer include a 5S0VA transformer. All units with
TruVu DDC controller include a 100V A transformer.

A CAUTION

Exceeding the transformer capacity can result in low control
voltage, erratic unit operation or damage to the heat pump.

The VA capacity of the transformer should be considered when
applying low voltage accessories, such as shut off valves,
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thermostats, or DDC controls. Table 14 shows the VA draw of
factory-mounted components in the low voltage heat pump. The
total VA draw of the heat pump internal components plus any at-
tached accessories must be lower than the VA capacity of the unit
control transformer.

Table 14 — Low Voltage VA Draw
STANDARD CONSTRUCTION

Component VA
Blower Relay 10
(PSC Motors Only)

Reversing Valve Solenoid 12
Compressor Contactor Single Phase 10
UPM Board 5
Total VA Draw 37

OPTION CARD
Component VA
Total from ‘Standard’ 37
Option Card 5
Hot Gas Reheat Solenoid 9
Economizer Valve 3
Total VA Draw 54
OPTIONAL COMPONENTS

Component VA
Compressor Monitor Relay 4
Blower Monitor Relay 4
Energy Management Relay 4
Fire Alarm Relay 4
Heater Contactor 10
AUX Relay 10
Electric Heating/Blower Relay 4
683 TruVu DDC 37
EON Board 1
Leaving Water Valve 7
Compressor Contactor 3 Phase 10

Step 9 — Configure Unit Control Components

A WARNING

To avoid possible injury or death due to electrical shock, open
the power supply disconnect switch and secure it in an open
position during installation.

UNIT PROTECTION MODULE (UPM)

The Unit Protection Module (UPM) as shown in Fig. 20 is a print-
ed circuit board (PCB) included in all units, that interfaces with
the thermostat or the digital direct controller.

The main purpose of this device is to protect the compressors by
monitoring the different states of switches and sensors of each re-
frigerant circuit. This device provides time delays and protects the
unit against freezing of the water and refrigerant heat exchangers
as well as condensate overflow when the appropriate sensors are
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Fig. 20 — Unit Protection Module (UPM)

UPM Standard Safeties and Alarms

HI AND LOW REFRIGERANT PRESSURE PROTECTION

High-pressure switch located in the refrigerant discharge
line and wired across the HPC (High-Pressure Switch
Connection) terminals on the UPM.

Low-pressure switch located in the unit refrigerant suction
line and wired across the LPC (Low-Pressure Switch Con-
nection) terminals (LPC1 and LPC2) on the UPM.

WATER COIL FREEZE PROTECTION

Waterside freeze protection sensor, mounted close to condensing
water coil, monitors refrigerant temperature between condensing
water coil and thermal expansion valve. (See Fig. 21.)

If temperature drops below or remains at freeze limit trip for 120
seconds, the controller will shut down the compressor and enter
into a soft-lockout condition. The default freeze limit trip is 25°F;
however, this can be changed to 15°F by flipping DIP switch
SWI. (See Fig. 20, Item 10, Fig. 23, and Table 16.)

NOTE: The UPM Board Dry Contacts are Normally Open (NO).

IMPORTANT: The freeze sensor will not guard against the
loss of water. A flow switch is recommended to prevent the
unit from running if water flow is lost or reduced.

IMPORTANT: If the unit is employing a fresh water system
(no anti-freeze protection), it is extremely important to
have the Freeze 1 set to 25°F (DIP Switch SW1 set to Off)
in order to shut down the unit at the appropriate leaving
water temperature and protect your heat pump from freez-
ing if a freeze sensor is included.

AIR COIL FREEZE PROTECTION

Air coil freeze protection sensor, mounted between the thermal ex-
pansion device and the evaporator, monitors refrigerant tempera-
ture between the evaporator coil and thermal expansion valve.
(See Fig. 22.) If temperature drops below or remains at the freeze
limit trip for 30 seconds, the controller will shut down the
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compressor and enter into a soft-lockout condition. The default
freeze limit trip is 25°F, this can be changed to 15°F by flipping
DIP switch SW1. (See Fig. 20, Item 10, Fig. 23, and Table 16.)

Fig. 21 — Waterside Freeze Sensor Location
(FREEZE 1) — Vertical Configuration Shown



Fig. 22 — Air Coil Freeze Sensor Location

(FREEZE 2) — Vertical Configuration Shown

HIGH CONDENSATE LEVEL SHUTDOWN

The condensate overflow protection sensor is located in the drain
pan of the unit and connected to the “COND” terminal on the
UPM board. (See Fig. 20, item 8.)

Anti-Short Cycle Timer

Five minute delay on break timer to prevent compressor short
cycling.

Random Start Time Delay

Each controller has an unique random start delay ranging from
270 to 300 seconds on initial power up to reduce the chance of
multiple unit simultaneously starting at the same time after power
up or after a power interruption, in order to avoid creating a large
electrical spike.

Low-Pressure Bypass Timer

If the compressor is running and the low pressure switch opens,
the controller will keep the compressor On for 120 seconds. After
two minutes if the low-pressure switch remains open, the control-
lers will shut down the compressor and enter a soft lockout. The
compressor will not be energized until the low-pressure switch
closes and the anti-short cycle time delay expires. If the low-pres-
sure switch opens two or four times in one hour, the unit will enter
a hard lockout. In order to exit hard lockout power to the unit
would need to be reset. The reset signal is either a Y or R signal
depending on the position of the DIP switch as shown in Table 14.
If the reset is set to R, the board must be manually powered off and
powered back on to exit the hard lock out.

Brownout/Surge/Power Interruption Protection

The brownout protection in the UPM board will shut down the
compressor if the incoming power falls below 18 vac. The com-
pressor will remain Off until the voltage is above 18 vac and Anti-
Short Cycle Timer (300 seconds) times out. The unit will not go
into a hard lockout.

Alarm Output

Alarm output is Normally Open (NO) dry contact. If pulse is se-
lected the alarm output will be pulsed. The fault output will de-
pend on the DIP switch setting for “Alarm”. If it is set to
“CONST”, a constant signal will be produced to indicate a fault
has occurred and the unit re-quires inspection to determine the
type of fault. If it is set to “PULSE” a pulse signal is produced and
a fault code is detected by a remote device indicating the fault.
(For blink code explanation, see Table 15). The remote device
must have a analog input with malfunction detection capability to
interpret PULSE signal when the UPM board is set to “PULSE”.

IMPORTANT: If 24 VAC output is needed R must be wired to
ALR-COM terminal; 24 VAC will be available to the ALR-OUT
terminal when the unit is in the alarm condition.

Test Mode

A test DIP switch is provided to reduce all time delays settings to
10 seconds during troubleshooting or verification of unit
operation.

IMPORTANT: Operation of unit in test mode can lead to
accelerated wear and premature failure of components. The
“TEST” switch must be set back to “NO” after trouble-
shooting/servicing.

INTELLIGENT ALARM RESET

If a fault condition is initiated, the five minute delay on break time
period is initiated and the unit will restart after these delays expire.
During this period the fault LED will indicate the cause of the
fault. If the fault condition still exists or occurs two or four times
(depending on “2” or “4” settings for Lockout DIP Switch) before
60 minutes, the unit will go into a hard lockout and requires a
manual lockout reset. See Fig. 23.

HARD LOCKOUT RESET

A hard lockout can be reset by turning the unit thermostat off and
then back on when the “RESET” DIP switch is set to “Y” or by
shutting off unit power at the circuit breaker when the “RESET”
DIP switch is set to “R”.

NOTE: The blower motor will remain active during a lockout
condition.

Table 15 — UPM Fault Blink Codes

BLINKS FAULT FAULT CRITERIA
None None All fault conditions normal.
: Refrigerant discharge pressure
1 High Pressure has exceeded 600 psig.
Refrigerant suction pressure has
2 Low Pressure fallen below 40 psig.
: Refrigerant temperature to the
3 Wat(gocr)]cézltilggeeze water coil has fallen below 25°F
for 120 seconds.
Condensate levels in the unit
4 Condensate Overflow drain pan are too high.
Control voltage has fallen below
5 Brown Out 18 VAC
; : Refrigerant temperature to the air
6 Alr Goil Freeze | coil has fallen below 25°F for 120
seconds.
7 Refrigerant Leak Fault |1?5e;‘/(r)|gerant LFL% is more than

1 2 3 4 5 6 7
N

1DDDDDDD

CTS 208-7 T126

Fig. 23 — UPM Settings DIP Switch (SW1)



Table 16 — UPM DIP Switch Selectable Positions

TOGGLE | FUNCTION ON oFf | FACTORY
1 Lockout 4 2 2
2 Reset R Y Y
3 Alarm Cont Pulse Pulse
4 Test Yes No No
5 Freeze 1 15°F 25°F 25°F
6 Freeze 2 15°F 25°F 25°F
7 Pump ON OFF OFF
OPTION CARD

Units ordered with the water side economizer or hot gas reheat
factory installed options and no factory installed DDC controller
will include the Option Card as standard. (See Fig. 24.)

The card has three primary functions:
“Boilerless” Electric Heat Control

Boilerless heat control is a means to control an auxiliary electric
heater on units that are connected to a water loop without a reliable
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heat injection source. The option card features a potentiometer to
configure a water loop heat setpoint (Item 2, Fig. 24, Heat Set
Point Potentiometer). When the water loop (EWT) drops below
the specified setpoint and there is a call for heating the compressor
will be disabled and the option card sends a 24V out-put to enable
the electric heater.

On/Off Hot Gas Reheat Control

Hot gas reheat control is an active means of dehumidification con-
trol. HGRH is enabled when the space temperature is satisfied but
the space humidity is above the desired setpoint. The Option card
energizes the fan, reversing valve, HGRH valve and compressor.

Water Side Economizer Control

Water side economizer control allows for cooling directly with the
source water when the source water temperature is below a con-
figurable setpoint. The expansion card features a potentiometer to
configure a water loop cool setpoint (Item 1, Fig. 24, Cool Set
Point Potentiometer). When the water loop drops below the speci-
fied setpoint and there is a call for cooling the WSE diverting
valve will divert water through the water side economizer coil. If a
cooling call remains for a period of > 10 min the compressor will
be enabled to assist the WSE in meeting the cooling demand.
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Fig.
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28



6¢

UPM STATUS LED - BLINK CODES COLOR CHART LEGEND

1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR USE CLASS Il FIELD WIRING
2 | LoW PRESSURE FAULT BK BLACK
3 | CONDENSER FREEZE CONDITION BL BLUE @ ® ® @
4 | CONDENSATE OVERFLOW FAULT BN BROWN L2
GN GREEN I
5 | BROWN OUT FAULT [ OR
OR ORANGE DS
6 | EVAPORATOR FREEZE CONDITION RD RED G#glIJLD 3 S __E\ w RD oN
7 | REFRIGERANT LEAKAGE vT VIOLET LUG A
OR
FACTORY WIRE———— \\’:’LT Y\Qﬁngv J_
FIELD WIRE = ey BL @ w
STANDARD COMPONENTS LEGEND: 22 OHFO
BC — BLOWER MOTOR CAPACITOR L) "
BM — BLOWER MOTOR BK @ BK oo Lwv
BR — BLOWER RELAY
CAP — COMPRESSOR CAPACITOR wT
CC — COMPRESSOR CONTACTOR RD)
CS — CONDENSATE SENSOR (IN DRAIN PAN) @ BL
FS — FREEZE SENSORS —0QC,
HPS — HIGH PRESSURE SWITCH & cc g
LPS — LOW PRESSURE SWITCH
RV — REVERSING VALVE (HEAT PUMPS) o ) ) -
RED (LOW)
OPTIONAL COMPONENTS LEGEND: FREEZE?
[ ]A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR B JON/TL PrwrFs2
[ ] AUX — AUXILIARY RELAY iR me vT
(FOR LOOP PUMP, ETC) N ST = el ue]| L P
[ ]BMR — BLOWER MONITOR RELAY 8¢ UNIT PROTECTION MoDULE [+[<[AE[ a8l | Ly ="
[ ] CBR — 24V CIRCUIT BREAKER o powr  SEE NOTES 5-10 EEEEH |§| =
[ ] CMR — COMPRESSOR MONITOR RELAY BK (9]
[ 1DPS — DIFFERENTIAL PRESSURE SWITCH R C IAO000E
[ 1DS — DISCONNECT SWITCH @ |_.’-—’!-’.J LI
[ ]1EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED) TRANSFORMER
[ THSL — HIGH TEMPERATURE SUCTION LIMIT BLK (cw)mA B | -
(WITH HOT GAS BYPASS ONLY) @=7»
[ JLWV — LEAVING WATER VALVE 6
° RD
NOTES: oPS
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING.
2. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH BL a oFo RD D RD
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT. CBR A @
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION, TRANSFORMER  24VAC BY OTHERS
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. e
4. FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY. BL GN
5. UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START

300 SECOND DELAY ON BREAK
120 SECOND LOW PRESSURE BYPASS
6. "TEST” DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL
OPERATION.
7. "FREEZE SENSOR" ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15°F OPERATION IS DESIRED, FLIP
MOVE DIP SWITCH SLIDER TO THE 15F POSITION.
8. "ALARM OUTPUT” DIP SWITCH MUST BE SET TO "PULSE" IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR
IF DDC CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
9. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM
TERMINAL, 24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL
BE PULSED IF PULSE IS SELECTED. 8733834003
11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.

Fig. 25 — Single Phase, PSC Motor, Standard Unit
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UPM STATUS LED - BLINK CODES

COLOR CHART LEGEND

ABBREVIATION

COLOR

HIGH PRESSURE FAULT

)

BK

BLACK

LOW PRESSURE FAULT

w

BL

BLUE

CONDENSER FREEZE CONDITION

BN

BROWN

CONDENSATE OVERFLOW FAULT

GN

GREEN

BROWN OUT FAULT

OR

ORANGE

EVAPORATOR FREEZE CONDITION

RD

RED

N]o|u|s

REFRIGERANT LEAKAGE

VT

VIOLET

FACTORY WIRE
FIELD WIRE

WT

WHITE

YL

YELLOW

GY

GREY

STANDARD COMPONENTS LEGEND:

L L T e o e L e L L L N .

— BLOWER MOTOR CAPACITOR
BLOWER MOTOR

BLOWER RELAY
COMPRESSOR CAPACITOR
COMPRESSOR CONTACTOR

FREEZE SENSOR

HIGH PRESSURE SWITCH

LOW PRESSURE SWITCH

— REVERSING VALVE (HEAT PUMPS)

A2L — AIR TO LIQUID REFREGIRENT LEAK SENSOR
Al

UX — AUXILIARY RELAY
(FOR LOOP PUMP, ETC)
BMR — BLOWER MONITOR RELAY
CBR — 24V CIRCUIT BREAKER
CMR — COMPRESSOR MONITOR RELAY

DS — DISCONNECT SWITCH

CONDENSATE SENSOR (IN DRAIN PAN)

EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED)

HGV — HOT GAS VALVE SOLENOID

HSL — HIGH TEMPERATURE SUCTION LIMIT

(WITH HOT GAS BYPASS ONLY)
LWV — LEAVING WATER VALVE
MBV — MOTORIZED BALL VALVE

.

Sl

oL ® No

SEE UNIT NAME PLATE FOR ELECTRICAL RATING.
ALL FIELD WIRING MUST BE IN ACCORDANCE WITH

]
]
]
]
% DPS — DIFFERENTIAL PRESSURE SWITCH
]
J
]
]
]

2
c
Egz
==
<]

I—

BLU (MED)
RED (LOW)

BMO w

L1L2

3
O
ol
Lo

CAP

RD

TRANSFORMER

E

BLK (COM)

N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT.
208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION,
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS.
FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY.

UPM—I INCLUDES BUILT IN: 270—-300 SECOND RANDOM START

300 SECOND DELAY ON BREAK

120 SECOND LOW PRESSURE BYPASS
"TEST” DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL OPERATION.
"FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15F OPERATION IS DESIRED, FLIP MOVE DIP

SWITCH SLIDER TO THE 15F POSITION.

"ALARM OUTPUT" DIP SWITCH MUST BE SET TO "PULSE”

CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.

BL

BL

USE CLASS Il FIELD WIRING

HOOWEE

GY] ORf YL WT| ROl OGN

BL GY

=

|_,_,.| MBV RD

=

[>rEaFst
[>rwrFs2

M ¢S

DRI

waliiiiiii

BL

BL

&»
)

° RO o

BL

DPS

RD @'I I'@ RD

CBR
TRANSFORMER

24VAC BY OTHERS ?@?

GN

IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC

. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL,

24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. QUTPUT WILL BE PULSED IF PULSE IS

SELECTED.

. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.

oo

8733834008

Fig. 26 — Single Phase, PSC Motor, Option Card (WSE, HGRH, Boilerless Heat)
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USE CLASS Il FIELD WIRING

UPM STATUS LED - BLINK CODES COLOR CHART LEGEND
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR L1L2
A !
2 | LOW PRESSURE FAULT BK BLACK 1o
3 | CONDENSER FREEZE CONDITION BL BLUE DS Q « _S\ @
4 | CONDENSATE OVERFLOW FAULT BN BROWN Qroto
GN GREEN
5 | BROWN OUT FAULT
6 | EVAPORATOR FREEZE CONDITION OR ORANGE UNIT
7 | REFRIGERANT LEAKAGE RO RED GRIRJ%ND >
VT VIOLET BL @
FACTORY WIRE WI WHITE J_
YL YELLOW —
FIELD WIRE -————————- =
GY GREY BK

STANDARD COMPONENTS LEGEND:

BM

CAP — COMPRESSOR CAPACITOR

cc
(&S]
FS

HPS — HIGH PRESSURE SWITCH
LPS — LOW PRESSURE SWITCH

RV

OPTIONAL COMPONENTS LEGEND:

SEE MOTOR TERMINAL
CONNECTIONS BELOW

— BLOWER MOTOR

— COMPRESSOR CONTACTOR

BL

— CONDENSATE SENSOR (IN DRAIN PAN)
— FREEZE SENSOR

— REVERSING VALVE (HEAT PUMPS) 0
THERMOSTAT

SCECIFS!
>rwrrs2

T cs

GN

[ ]A2L - AR TO LIQUID REFREGIRENT LEAK SENSOR GN/YL
[ ] AUX — AUXILIARY RELAY UNIT PROTECTION MopuLE |+={]]® L
(FOR LOOP PUMP, ETC) N Poues E
[ ]1BMR — BLOWER MONITOR RELAY R C ,
[ ]CBR — 24V CIRCUIT BREAKER 10 @ ﬁﬁﬁmﬁF
[ ] CMR — COMPRESSOR MONITOR RELAY TRANSFORMER i
[ ]1DPS — DIFFERENTIAL PRESSURE SWITCH N
[ 1DS — DISCONNECT SWITCH B A o @J»
[ ]EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED)  ,ofacH MO NS )
[ THSL — HIGH TEMPERATURE SUCTION LIMIT RD o RD
(WMTH HOT GAS BYPASS ONLY) CIL G N ECM_TERMINAL CONNECTIONS P
[ 1LWV — LEAVING WATER VALVE 00 oo N2 o -
000010 ?%514;%'%5 ° CBR ele "
NOTES: 12345 TRANSFORMER ~ 24VAC BY OTHeRs T 2
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING.
2. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH BL BL oN
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT.
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION, ECM TERMINAL CONNECTIONS oo
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. A 000000
4. FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY. = oN
5. UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START
300 SECOND DELAY ON BREAK
120 SECOND LOW PRESSURE BYPASS
6. "TEST" DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL
OPERATION.
7. "FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15°F OPERATION IS DESIRED, FLIP
MOVE DIP SWITCH SLIDER TO THE 15F POSITION.
8. "ALARM OUTPUT” DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF
DDC CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
9. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM
TERMINAL, 24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE
PULSED IF PULSE IS SELECTED.
11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.
12. REFER TO UNIT IOM FOR FACTORY DEFAULT MOTOR SPEED INSTALLATION SETTINGS AND AVAILABLE 8733834006

PROGRAMMED SPEED PINS.

Fig. 27 — Single Phase, Constant Torque ECM Motor, Standard Unit
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UPM STATUS LED - BLINK CODES COLOR CHART LEGEND USE CLASS II FIELD WIRING @ @ ® ®® @

1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR @
2 | Low PRESSURE FAULT BK BLACK N

BL BLUE RD
3 | CONDENSER FREEZE CONDITION BN BROWN L1L2

T POT _ _POT GY[ oR YL WI| Ro| oN

4 | CONDENSATE OVERFLOW FAULT oN GREEN A\ A Do ¢ BL — s E"""I W iai 1
5 | BROWN OUT FAULT OR ORANGE bs i\ LH—e gm:_-:rr N4 4 r
6 | EVAPORATOR FREEZE CONDITION RD RED UNIT ° ';) “3\ —Jv_ou] gg:ﬁ cu® T
7 | REFRIGERANT LEAKAGE CROIND HL 1| remollbeor Lt

VT VIOLET LUG Len2 [0 HI:L!‘\

WT WHITE J_ BL “ OPTION CARD 23k \"P et
FACTORY WRE —— e YELOW = =

GY GREY -
FIELD WMRE  -—————- SEE MOTOR TERMINAL

CONNECTIONS BELOW

STANDARD COMPONENTS LEGEND: RO
BM — BLOWER MOTOR

CAP — COMPRESSOR CAPACITOR
CC - COMPRESSOR CONTACTOR

CS — CONDENSATE SENSOR (IN DRAIN PAN) RD
FS — FREEZE SENSOR

HPS — HIGH PRESSURE SWITCH

LPS — LOW PRESSURE SWITCH

RV — REVERSING VALVE (HEAT PUMPS)

OPTIONAL COMPONENTS LEGEND:
[ ]A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR
[ ] AUX — AUXILIARY RELAY
. (FOR LOOP PUMP, ETC) —
BMR — BLOWER MONITOR RELAY e

[ 1CBR — 24V CIRCUIT BREAKER TR R ER H] Pt
[ ]CMR — COMPRESSOR MONITOR RELAY BLK (CoM) A R ﬁ)ZEIFSZ
[ ]DPS — DIFFERENTIAL PRESSURE SWITCH
[ ]1DS - DISCONNECT SWITCH %LDCS
[ ]EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED) ot IGH VOLTAGE. N/
E % HGV — HOT GAS VALVE SOLENOID =

HSL — HIGH TEMPERATURE SUCTION LIMIT CIL G N

(WITH HOT GAS BYPASS ONLY) dioo oo M TERVINAL CONNECTIONS
[ JLWV — LEAVING WATER VALME | a"a 7/ 7
[ ]MBV — MOTORIZED BALL VALVE 00000
1 2 3 4 5 1-5 — SPEED TAPS

NOTES: RD
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING.
2. ALL FIELD WRING MUST BE IN ACCORDANCE WITH DPS

N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT BL QMmO TFo RD D RD
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION, CBR

REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. TRANSFORMER  24VAC BY OTHERS ?@A
4, FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY. B o o
5. UPM—I INCLUDES BUILT IN: ggg—gggoﬁgcgEEAsAgﬁ%% Ei'll'(ART a@}c

120 SECOND LOW PRESSURE BYPASS ECM TERMINAL CONNECTIONS ofte

6. "TEST" DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO" FOR NORMAL OPERATION. oN
7. "FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26°F BY DEFAULT, IF 15F OPERATION IS DESIRED, FLIP MOVE DIP

SWITCH SLIDER TO THE 15F POSITION.
8. "ALARM OUTPUT" DIP SWITCH MUST BE SET TO "PULSE" IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC

CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
9. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL,

24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE IS

SELECTED.
11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.
12, sﬁlFSER TO UNIT IOM FOR FACTORY DEFAULT MOTOR SPEED INSTALLATION SETTINGS AND AVAILABLE PROGRAMMED SPEED 8733834009

Fig. 28 — Single Phase, Constant Torque ECM Motor, Option Card (WSE, HGRH, Boilerless Heat)
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UPM STATUS LED - BLINK CODES COLOR CHART LEGEND A L|1 L|2
1 | HIGH PRESSURE FAULT ABBREVIATION | COLOR DS L
2 | LOW PRESSURE FAULT BK BLACK _g\_g\
3 | conpENSER FREEZE CONDITION BL BLUE 79°
4 | CONDENSATE OVERFLOW FAULT BN BROWN
GN GREEN UNIT
5 | BROWN OUT FAULT
OR ORANGE GROUND
6 | EVAPORATOR FREEZE CONDITION
RD RED
7 | REFRIGERANT LEAKAGE VT VIOLET J_
FACTORY WRE WT WHITE -
FIELD WRE = -——————~— YL YELLOW SEE MOTOR TERMINAL
GY GREY CONNECTIONS BELOW
RD
BM — BLOWER MOTOR
CAP — COMPRESSOR CAPACITOR 9
CC — COMPRESSOR CONTACTOR % —
CS — CONDENSATE SENSOR (IN DRAIN PAN) 6
EHR — ELECTRIC HEATING/BLOWER RELAY
FS — FREEZE SENSOR
EHR — ELECTRIC HEATING/BLOWER RELAY RD BK
HE — HEATING ELEMENT n
HLS — HEATING LIMIT SWITCH
HPS — HIGH PRESSURE SWMTCH ®
HC — HEATING CONTACTOR ®
LPS — LOW PRESSURE SWITCH COMP
RV — REVERSING VALVE (HEAT PUMPS) BK w0l
OPTIONAL COMPONENTS LEGEND:
[ ] A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR
1 AUX — AUXILIARY RELAY TR R
(FOR LOOP PUMP, ETC) HC BLK (COM) A HC
] BMR — BLOWER MONITOR RELAY A
] CBR — 24V CIRCUIT BREAKER ELEEII:.E\D;IECN'IHSEAT HLS1 HE1
] CMR — COMPRESSOR MONITOR RELAY e T
] DPS — DIFFERENTIAL PRESSURE SWITCH S HLST A
] DS — DISCONNECT SWITCH 10 | HLSL |ALS2 HLS2 HE2
] EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED)
J HSL — HIGH TEMPERATURE SUCTION LIMIT HIGH VOLTAGE
(WITH HOT GAS BYPASS ONLY) uerR SorEe™
[ JLWV — LEAVING WATER VALVE oW
[ 1A2R — A2L BLOWER RELAY 0ionoo It:'|> f{-ﬁ“ﬂmﬂm
ooon £~ S comon
NOTES: 1 23 4 1-5 — SPEED TAPS

SEE UNIT NAME PLATE FOR ELECTRICAL RATING.
ALL FIELD WIRING MUST BE IN ACCORDANCE WITH

N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT.

REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS.

FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY.

UPM—1 INCLUDES BUILT IN: 270—300 SECOND RANDOM START
300 SECOND DELAY ON BREAK
120 SECOND LOW PRESSURE BYPASS

1
2
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION,
4,
5

USE CLASS Il FIELD WIRING

AOR

BL

T0
THERMOSTAT!

SEE NOTES 5 — 10

"TEST" DIP SWMITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL OPERATION.
"FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15F OPERATION IS DESIRED, FLIP MOVE DIP

SWITCH SLIDER TO THE 15F POSITION.

CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.

6.
7
8. "ALARM OUTPUT" DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC
9
1

6. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL, 24VAC

WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE IS

SELECTED.
11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.

12. REFER TO UNIT IOM FOR FACTORY DEFAULT MOTOR SPEED INSTALLATION SETTINGS AND AVAILABLE PROGRAMMED SPEED

PINS.
13. A2R WILL ONLY BE USED WHEN A2L SENSOR IS CONNECTED.

14. DUAL RESET PRIMARY CONTACTS WILL OPEN AT 145F (+/-5F) AND CLOSE AT 105F (+/—9F). BACK UP CONTACTS WILL
OPEN AT 185F (+/—8F). BACK—UP CONTACTS WILL NOT RESET IN AMBIENT TEMPERATURES ABOVE —31F.

i<l
il
BL
“‘“J“D% i
RD o RD ®
# EHR|
o DPS 5
RD
CBR '@ ; A
TRANSFORMER 24VAC BY OTHERS H |
BL B o
ECM TERMINAL CONNECTIONS ! I:II:II:II:I oo 9 EHR
N ~—~<
GN
BL WT
8733834011

Fig. 29 — Single Phase, Constant Torque ECM Motor, E-Heat, Standard Unit
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USE CLASS Il FIELD WIRING

AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.

UPM STATUS LED - BLINK CODES COLOR CHART LEGEND @ @ @ ® ®® @
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR /N A L|1 L|2
2 | Low PRESSURE FAULT BK BLACK |1 GR';
3 | cONDENSER FREEZE CONDITION BL BLUE P Q S _& —
4 | CONDENSATE OVERFLOW FAULT BN BROWN GF?(F)‘IIIJLD ototo e BL ) Le05 TN Y_ouT 1 e R v Wi Rof N
5 | BROWN OUT FAULT GN GREEN LH— e g%ﬂ; A E =
OR ORANGE vour e NIRw_out CO0LSP  HeATE®
6 EVAPORATOR FREEZE CONDITION YL Lepe i H_out
RD RED J_ L Jo_out| umtofMe_out LEpt WK
7 REFRIGERANT LEAKAGE —_ BK
vT VIOLET 3 wellbo | L —
WT WHITE SEE MOTOR TERMINAL BL EHR OPTION CARD  \puume | Lfe | @
FACTORY WIRE CoECTONS BELOW 9 M
FIELD WRE =~ ——————— A YELLOW v o
GY GREY E‘fﬂ |t‘f|' E‘ﬁ| v
) OR (7o), OR | /N 3
BM — BLOWER MOTOR FAR
CAP — COMPRESSOR CAPACITOR >
CC — COMPRESSOR CONTACTOR J BL G)élzl?()
CS — CONDENSATE SENSOR (IN DRAIN PAN) ) oY OR
FS — FREEZE SENSOR —
EHR — ELECTRIC HEATING/BLOWER RELAY Lﬂ@)
HE — HEATING ELEMENT BK [132vev RD
HLS — HEATING LIMIT SWITCH oo
HPS — HIGH PRESSURE SWITCH 8L “ s
HR — HEATING CONTACTOR Lwv
LPS — LOW PRESSURE SWITCH 2R oo
RV — REVERSING VALVE (HEAT PUMPS) T T
TRANSFORMER Bl BN
: _?_ T — RD _(I)_ B 1 5
] A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR HC A HC
] AUX — AUXILIARY RELAY
(FOR LOOP PUMP, ETC) SECTRIG TEAT A\ Hst HE Lol
BMR — BLOWER MONITOR RELAY ELENENTS —qu;o’\/\/\/\/\o—BK ﬁ):ﬂg:":g
CBR — 24V CIRCUIT BREAKER ™ T WEL [RE2 RD
CMR — COMPRESSOR MONITOR RELAY 5 | ALSI A\ Hs2  HE2 SrwrFs?
DPS — DIFFERENTIAL PRESSURE SWITCH 10 | AT [ALSe = ™ @
DS — DISCONNECT SWITCH M cs FEHR
EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED) /L Es)
HGV — HOT GAS VALVE SOLENOID HICH VOLTAGE =
HSL — HIGH TEMPERATURE SUCTION LIMIT MOTOR CONNECTIONS
(WITH HOT GAS BYPASS ONLY) N
LWV — LEAVING WATER VALVE Oiooonno [ECM_TERMINAL CONNECTIONS.
MBV — MOTORIZED BALL VALVME |4 U L N oo
AZR — A2L BLOWER RELAY 0o0n00a0n -u
C — 24V _COMMON
1 2 3 4 5 1-5 — SPEED TAPS
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING. RD |
2. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT.
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION, "D
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. HH®
4. FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY. CBR /A
5. UPM—I INCLUDES BUILT IN: 270-300 SECOND RANDOM START TRANSFORMER ~ 24VAC BY OTHERS [\
300 SECOND DELAY ON BREAK BL BL N
120 SECOND LOW PRESSURE BYPASS [ )
6. "TEST" DIP SMITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO" FOR NORMAL OPERATION. EGM TERMINAL CONNEGTIONS l ot S_EHR
7. "FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26°F BY DEFAULT, IF 15°F OPERATION IS DESIRED, FLIP MOVE DIP SWITCH A 000000 é
SLIDER TO THE 15F POSITION. oN
8. "ALARM OUTPUT” DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC CONNECTION IS
9.

DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.

. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL, 24VAC WILL

BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE IS SELECTED

. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.

. REFER TO UNIT IOM FOR FACTORY DEFAULT MOTOR SPEED INSTALLATION SETTINGS AND AVAILABLE PROGRAMMED SPEED PINS.

. A2R WILL ONLY BE USED WHEN A2L SENSOR IS CONNECTED.

. DUAL RESET PRIMARY CONTACTS WILL OPEN AT 145F (+/—5F) AND CLOSE AT 105%(+/—9°F). BACK-UP CONTACT WILL OPEN AT

185°F(+/—8TF). BACK—UP CONTACTS WILL NOT RESET IN AMBIENT TEMPERATURES ABOVE —31F

Fig. 30 — Single Phase, Constant Torque ECM Motor, E-Heat, Option Card (WSE, HGRH, Boilerless Heat)

8733834013
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UPM STATUS LED - BLINK CODES COLOR CHART LEGEND USE CLASS Il FIELD WIRING
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR
2 | LOW PRESSURE FAULT BK BLACK RD
3 | CONDENSER FREEZE CONDITION BL BLUE L1L2 oL R =R 0 ECEMOTOR
4 | CONDENSATE OVERFLOW FAULT BN BROWN A A : : ;;(?CZ
5 | BROWN OUT FAULT GN GREEN oS A —Wi0 CFM  ADIUST
OR ORANGE 3\ OR OR =i
6 | EVAPORATOR FREEZE CONDITION o\o\o 00 o =1 =
7 | REFRIGERANT LEAKAGE RD RED UNIT YU =120 O B2
VT VIOLET CROUND oL o _21 8 =B
WT WHITE J_ Ao =H | | THERMOSTAT |
FACTORY WIRE YL YELLOW L —-C cleovivawiwal Hc
FIELD WMRE -———————- GY GREY - LWV
B ——ofuo— ollle
STANDARD COMPONENTS LEGEND:

BM — BLOWER MOTOR
CAP — COMPRESSOR CAPACITOR

CC — COMPRESSOR CONTACTOR
CS — CONDENSATE SENSOR (IN DRAIN PAN) oN
FS — FREEZE SENSOR
HPS — HIGH PRESSURE SWITCH RD
LPS — LOW PRESSURE SWITCH
RV — REVERSING VALVE (HEAT PUMPS)
FREEZE1
OPTIONAL COMPONENTS LEGEND: Hprears:
[ ] A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR ©° YT
[ ] AUX — AUXILIARY RELAY THERMOSTAT) | r&):vzr:wsz
(FOR LOOP PUMP, ETC) B
[ ]BMR — BLOWER MONITOR RELAY G_ouT ! o/ o
[ ]CBR — 24V CIRCUIT BREAKER UNIT PROTECTION MODULE L™ L
[ ] CMR — COMPRESSOR MONITOR RELAY powr  SEE NOTES 5 = 10 =
[ ]DPS — DIFFERENTIAL PRESSURE SWITCH TRANSFORMER R@C
[ ]DS - DISCONNECT SWITCH Q0 100000
[ ] EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED) BLK (ooN) A DD |_'.%'_| LA
[ JHSL — HIGH TEMPERATURE SUCTION LIMIT
(WMTH HOT GAS BYPASS ONLY) BL ((&»
[ ]1LWV — LEAVING WATER VALVE b
° RD
NOTES: s
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING.
2. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH BL TRANSFORMER RD H® RD
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT. CBR
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION, A
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. 24VAC BY OTHERS |~
4. FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY.
5. UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START
300 SECOND DELAY ON BREAK
120 SECOND LOW PRESSURE BYPASS
6. "TEST" DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL
OPERATION.
7. "FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15F OPERATION IS DESIRED, FLIP MOVE
DIP SWITCH SLIDER TO THE 15 POSITION.
8. "ALARM OUTPUT" DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF
DDC CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT GONNECTION.
9. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM
TERMINAL, 24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE
PULSED IF PULSE IS SELECTED. 8733834007

ofto
oo

BK

. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.

Fig. 31 — Single Phase, Constant Airflow ECM Motor, Standard Unit
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USE CLASS Il FIELD WIRING

[RD
UPM STATUS LED - BLINK CODES COLOR CHART LEGEND R =R
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR BL _EC':ECZ 1
2 | Low PRESSURE FAULT BK BLACK ——W10O CEM_ ADIUST
3 | CONDENSER FREEZE CONDITION BL BLUE RD ;’28 3 § ?_{)JRM =]
4 | CONDENSATE OVERFLOW FAULT BN BROWN —-Y10 EHE S
GN GREEN GN ¢ O HGRA
5 | BRoWN ouT FAULT L1L2
OR ORANGE H THERMOSTAT
6 | EVAPORATOR FREEZE CONDITION RD RED A A : : BL c rclsovive wiwel wc
7 | REFRIGERANT LEAKAGE VT VIOLET DS K_ -3\ T
WT WHITE o‘\o‘o OR
FACTORY WIRE :; Y%;S;N UNIT POT___POT
FELD WIRE | ————__ GROUND BL e s oo ﬁi’e 1t
R um7floour [ o '5 Gy Wl
DY_M LEDS W_OoUT COOLSP  HEAT.SP
% GN ™ Je_ou] gmuiglr: LeD1 iIRH
BM — BLOWER MOTOR olfo L2 i[i0 B |
CAP — COMPRESSOR CAPACITOR OPTION CARD uns IR Y HE]{%‘
CC — COMPRESSOR CONTACTOR Leps INR W
CS — CONDENSATE SENSOR (IN DRAIN PAN) o
FS — FREEZE SENSOR GN w |tﬁ- | Y
HPS — HIGH PRESSURE SWITCH n
LPS — LOW PRESSURE SWITCH oR 1 WT
RV — REVERSING VALVE (HEAT PUMPS) R ® VAN -
P OR
BL 06:9,
BK ﬁmv RD
i BK LWV
[ ] A2L — AIR TO LIQUID REFREGIRENT LEAK SENSOR BL YL A(8
[ ] AUX — AUXILIARY RELAY 80(9 9% %0 n
(FOR LOOP PUMP, ETC) COMP olo
[ ]BMR — BLOWER MONITOR RELAY O~ o
[ ]CBR — 24V CIRCUIT BREAKER ol = len
[ ] CMR — COMPRESSOR MONITOR RELAY BL () A5 BN
[ ]DPS — DIFFERENTIAL PRESSURE SWITCH TRANSFORMER AT A
[ ]DS - DISCONNECT SWITCH 0000, eN| HPS
[ ]EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED) B (COW) /N RD —
[ ] HGV — HOT GAS VALVE SOLENOID g [Lﬂ [ g g ﬁ):ugjrm
(WITH HGRH AND 560 CONTROLLER ONLY) 0 - AARM .
[ ]HSL — HIGH TEMPERATURE SUCTION LIMIT THERMOSTAT) s ﬁ)ngsz
(WITH HOT GAS BYPASS ONLY) VT
[ ]LWV — LEAVING WATER VALVE {Cle_out g:mcs
[ 1 MBV — MOTORIZED BALL VALVE UNIT PROTECTION MODULE -
HHR SEE NOTES 5 - 10 =
. R C
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING. l:”:l IE | I II HH |
2. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT. ((GZIITJ)))
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION, =4
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. BL 4
4. FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY. E RD
5. UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START ]
300 SECOND DELAY ON BREAK A TRANSFORMER w0 R0
120 SECOND LOW PRESSURE BYPASS 'g @] 4A
6. "TEST” DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL OPERATION. 24VAC BY OTHERS
7. "FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15°F OPERATION IS DESIRED, FLIP MOVE DIP ! !
SWITCH SLIDER TO THE 15°F POSITION.
8. "ALARM OUTPUT” DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC
CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
9. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL,

1.

24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE
IS SELECTED.
REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.

8733834010

Fig. 32 — Single Phase, Constant Airflow ECM Motor, Option Card (WSE, HGRH, Boilerless Heat)




LE

UPM STATUS LED - BLINK CODES COLOR CHART LEGEND
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR
2 | LOW PRESSURE FAULT BK BLACK USE CLASS Il FIELD WIRING
3 | CONDENSER FREEZE CONDITION BL BLUE L1L2
4 | CONDENSATE OVERFLOW FAULT BN BROWN : : |ﬁD
5 | BROWN OUT FAULT GN GREEN A A Ds =R L R TO ECM MOTOR
OR ORANGE — —S\ — BL Cl=—1(2
6 | EVAPORATOR FREEZE CONDITION °D RED o\ o\ o B g @_ W1 MO
7 | REFRIGERANT LEAKAGE UNIT BL o(Hc 2R Wr
vT VIOLET GROUND o) (hop— @O -=v$18 S ot
FACTORY WIRE ————— WT WHITE AN =Y20 o ¢ 5 Eré)sr
FIELD WRE = ———————— YL YELLOW oL o Y_vio e[S
GY GREY = 60
STANDARD COMPONENTS LEGEND: oo S =H THERMOSTAT
BM — BLOWER MOTOR EHR| == C RCIGOYLY2 WIW2| HC
g

CAP — COMPRESSOR CAPACITOR

CC — COMPRESSOR CONTACTOR

CS — CONDENSATE SENSOR (IN DRAIN PAN)
FS — FREEZE SENSOR

EHR ELECTRIC HEATING/BLOWER RELAY
HE HEATING ELEMENT

HLS HEATING LIMIT SWITCH

HPS HIGH PRESSURE SWITCH

HC HEATING CONTACTOR

LPS LOW PRESSURE SWITCH

RV — REVERSING VALVE (HEAT PUMPS)

OPTIONAL COMPONENTS LEGEND:
[ ]A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR

[ ] AUX — AUXILIARY RELAY WJ
(FOR LOOP PUMP, ETC) o Y .
BMR — BLOWER MONITOR RELAY THERMOSTAT|
CBR — 24V CIRCUIT BREAKER

]

] CMR — COMPRESSOR MONITOR RELAY N [—6-ouT

] DPS — DIFFERENTIAL PRESSURE SWITCH _(I)_ TRANSFORMER _<|>_ BL A UNIT PROTECTION MODULE
% DS — DISCONNECT SWITCH BLK (m)mllll A He SEE NOTES 5 — 10

1
]
1

Lwv

BK BK

oo
oo

B

=

rEFst
rwraFs2

(HIRCLE

EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED) HC e
HSL — HIGH TEMPERATURE SUCTION LIMIT A

(WITH HOT GAS BYPASS ONLY) ELECTRIC HEAT HLS =~ HE |I| @ HHHHH
LWV — LEAVING WATER VALVE ELEMENTS R CEVVWVIo— dL

RD BK
A2R — A2L BLOWER RELAY k%" |-||-||_Esl1 Hee & @
10 [ ALSL RS2 HLS2 HE2 BL (

L L B e Vo T T T T T

[

: RD BK <
SEE UNIT NAME PLATE FOR ELECTRICAL RATING. 0 RD
ALL FIELD WIRING MUST BE IN ACCORDANCE WITH e
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT. £
208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION, TRANSFORMER
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. BL RD @ RD
FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY. CER @A
UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START

300 SECOND DELAY ON BREAK 24VAC BY OTHERS | ™~
120 SECOND LOW PRESSURE BYPASS
"TEST” DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO" FOR NORMAL OPERATION.
"FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 267 BY DEFAULT, IF 15F OPERATION IS DESIRED, FLIP MOVE DIP
SWITCH SLIDER TO THE 15°F POSITION.
"ALARM OUTPUT” DIP SWITCH MUST BE SET TO "PULSE" IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC
CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
9. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL,
24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE
IS SELECTED.
11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.
13. A2R WILL ONLY BE USED WHEN A2L SENSOR IS CONNECTED.
14. DUAL RESET PRIMARY CONTACTS WILL OPEN AT 145F (+/—5F) AND CLOSE AT 105F (+/—9°F). BACK UP CONTACTS
WILL OPEN AT 185F (+/—87F). BACK—UP CONTACTS WILL NOT RESET IN AMBIENT TEMPERATURES ABOVE —31°F.

Fig. 33 — Single Phase, Constant Airflow ECM Motor, E-Heat, Standard Unit

op NS

o No

8733834012
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USE CLASS Il FIELD WIRING

RD
UPM STATUS LED - BLINK CODES COLOR CHART LEGEND J'__ -
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR (Rn — 22
2 | Low PRESSURE FAULT BK BLACK BL —EMO [ |
RD
3 | CONDENSER FREEZE CONDITION BL BLUE m—wo T vl
BN BROWN o O CFM Bl=a| E
4 | CONDENSATE OVERFLOW FAULT —YZO O gg %57 E
5 | BROWN oUT FAULT GN GREEN L1L2 EHR o =Y10 e [Hpe
OR ORANGE [ AHHD 6O
6 | EVAPORATOR FREEZE CONDITION RD RED A A [ H THERVOSTAT
BL
[o] RCIGOYLY2 WIW2| HC
7 | REFRIGERANT LEAKAGE VT VIOLET
WT WHITE a )A-IZEC S T
FACTORY WIRE AC YELLOW
FIELD WRE ——————— GY GREY
GY| wr
BM — BLOWER MOTOR
CAP — COMPRESSOR CAPACITOR B
CC - COMPRESSOR CONTACTOR e
CS — CONDENSATE SENSOR (IN DRAIN PAN)
FS — FREEZE SENSOR
EHR — ELECTRIC HEATING/BLOWER RELAY
HE - HEATING ELEMENT
HLS — HEATING LIMIT SWITCH wT
HPS — HIGH PRESSURE SWITCH
HC — HEATING CONTACTOR
LPS — LOW PRESSURE SWITCH
RV — REVERSING VALVE (HEAT PUMPS) BK
®
®
COMP
] A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR RD
] AUX — AUXILIARY RELAY
(FOR LOOP PUMP, ETC)
BMR — BLOWER MONITOR RELAY < TRANSFORMER
CBR — 24V CIRCUIT BREAKER He ax oo AR HE
CMR — COMPRESSOR MONITOR RELAY A
DPS — DIFFERENTIAL PRESSURE SWITCH
DS - DISCONNECT SWITCH HLS AR
EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED)
HGV — HOT GAS VALVE SOLENOID
HSL — HIGH TEMPERATURE SUCTION LIMIT A w2 ez
(WITH HOT GAS BYPASS ONLY) ELECTRIC HEAT
LWV — LEAVING WATER VALVE s Precrst
MBV — MOTORIZED BALL VALVE st ~
A2R — A2L BLOWER RELAY 10 | FLSL_[ALSE Fsz
l—36_out —EI:;’;MCS
UNIT PROTECTION MODULE - __
SEE NOTES & - 10 -
. BL oN
R C
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING. ﬁ m
2. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH Hin; @ I”
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT.
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION, &m
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. BL (G
4. FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY. )
5. UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START i RD
300 SECOND DELAY ON BREAK
120 SECOND LOW PRESSURE BYPASS BL TRANSF"RME'_“ RD l1®
6. "TEST" DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO" FOR NORMAL OPERATION. BR N /N
7. "FREEZE SENSOR" ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15F OPERATION IS DESIRED, FLIP MOVE DIP SWITCH SLIDER TO THE 24vac B omhers §
15F POSITION.
8. "ALARM OUTPUT” DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC CONNECTION IS
AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
9. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR-COM TERMINAL, 24VAC WILL BE SENSED

ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE IS SELECTED.

11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.

13. A2R WILL ONLY BE USED WHEN AZL SENSOR IS CONNECTED.

14. DUAL RESET PRIMARY CONTACTS WILL OPEN AT 145F (+/—5F) AND CLOSE AT 105F (+/—9F). BACK UP CONTACTS WILL OPEN AT 185F 8733834014
(+/-8F). BACK—UP CONTACTS WILL NOT RESET IN AMBIENT TEMPERATURES ABOVE —31F.

Fig. 34 — Single Phase, Constant Airflow ECM Motor, E-Heat, Option Card (WSE, HGRH, Boilerless Heat)
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UPM STATUS LED - BLINK CODES COLOR CHART LEGEND
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR
2 LOW PRESSURE FAULT BK BLACK
3 | CONDENSER FREEZE CONDITION BL BLUE
BN BROWN
4 CONDENSATE OVERFLOW FAULT
GN GREEN
5 | BROWN OUT FAULT OR ORANGE L1 L2 L3
6 | EVAPORATOR FREEZE CONDITION RD RED /AN /A
7 REFRIGERANT LEAKAGE VT VIOLET DS K %K K
FACTORY WIRE Ll WHITE lovo
UNIT
FIELD WRE ———————— AC YELLOW GROUND
GY GREY LuG
BC - BLOWER MOTOR CAPACITOR
BM — BLOWER MOTOR
BR — BLOWER RELAY wT
CAP — COMPRESSOR CAPACITOR é Y E
CC — COMPRESSOR CONTACTOR " h S
CS — CONDENSATE SENSOR (IN DRAIN PAN) =1 ccj? L
FS — FREEZE SENSORS BLK  (HI) 6 @5 6
HPS — HIGH PRESSURE SWITCH B (MED) [ AN
LPS — LOW PRESSURE SWITCH RED (LOW) RD
RV — REVERSING VALVE (HEAT PUMPS)
GN/YL Y
BN = Bk BK
OPTIONAL COMPONENTS LEGEND: Be @%
[ ] A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR
[ ] AUX — AUXILIARY RELAY CoMP
(FOR LOOP PUMP, ETC)
[ ]BMR — BLOWER MONITOR RELAY
[ ]CBR — 24V CIRCUIT BREAKER
[ ] CMR — COMPRESSOR MONITOR RELAY TRANSFORMER
[ 1] DPS — DIFFERENTIAL PRESSURE SWITCH 00000000/
[ ]DS — DISCONNECT SWITCH B A P
[ ] EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED)
[ JHSL — HIGH TEMPERATURE SUCTION LIMIT
(WITH HOT GAS BYPASS ONLY)
[ ]LWV — LEAVING WATER VALVE
NOTES:
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING.
2. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT.
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION,
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS.
4. FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY.
5. UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START

300 SECOND DELAY ON BREAK
120 SECOND LOW PRESSURE BYPASS

SWITCH SLIDER TO THE 15°F POSITION.

-
30 @ No

USE CLASS Il FIELD WIRING

OR

OR
BL
kA
)
BL
>rERaFst
TO
THERMOSTAT >I|F32
M ocs
GN/YL
oN -
BL
RD

BL

(o
DPS

BL

RD

'\mwwmn?c RD @‘l 2
CBR /A
TRANSFORMER 24VAC BY OTHERS | |

GN

"ALARM OUTPUT" DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC
CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL,

"TEST” DIP SWMITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL OPERATION.
"FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26°F BY DEFAULT, IF 15°F OPERATION IS DESIRED, FLIP MOVE DIP

24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE IS

SELECTED.
11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.

12. 208/230V AND 460V BLOWER MOTORS HAVE THREE SPEED TAPS, 575 BLOWER MOTORS ARE SINGLE SPEED. FOR 460
BLOWER MOTORS WIRE BLACK AND ORANGE LEADS TOGETHER FOR MED OR LO SPEED OPERATION. CAP UNUSED LEADS

Fig. 35 — Three Phase, PSC Motor, Standard Unit

8733834017
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USE CLASS Il FIELD WIRING

UPM STATUS LED - BLINK CODES COLOR CHART LEGEND @ @@ ® @ ® @
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR o v wl md o
2 | LOW PRESSURE FAULT BK BLACK B GY
3 | CONDENSER FREEZE CONDITION BL BLUE
BN BROWN
4 | CONDENSATE OVERFLOW FAULT
GN GREEN
5 | BROWN OUT FAULT OR ORANGE A A LI1 L|2 LI3 .
6 | EVAPORATOR FREEZE CONDITION RD RED | 1
7 | REFRIGERANT LEAKAGE VT VIOLET DS & %\ §\
WT WHITE o\o\o
FACTORY WRE——————— YL YELLOW GROUND
FIELD WRE -——————- GY GREY T
BC — BLOWER MOTOR CAPACITOR
BM — BLOWER MOTOR WT ¢
BR — BLOWER RELAY é vy
CAP — COMPRESSOR CAPACITOR
CC - COMPRESSOR CONTACTOR : 9 Q Q=5 RD
CS — CONDENSATE SENSOR (IN DRAIN PAN) ak om 9 cc
FS — FREEZE SENSOR ol iy A POB
HPS — HICH PRESSURE SWITCH RED (LOW) RD
LPS — LOW PRESSURE SWITCH
RV — REVERSING VALVE (HEAT PUMPS) SN w
BN = |BK BK
- : %
[ ]A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR COMP
[ ] AUX — AUXILIARY RELAY
(FOR LOOP PUMP, ETC) [
[ 1BMR — BLOWER MONITOR RELAY E:)Z!Elm
[ ]CBR — 24V CIRCUIT BREAKER TRANSFORMER
[ ] CMR — COMPRESSOR MONITOR RELAY ﬁ)ﬂDFSZ
[ ]DPS — DIFFERENTIAL PRESSURE SWITCH BK (coW) A\ RO Vi
[ ]DS - DISCONNECT SWITCH EZ_DGN y
[ ]EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED) ==
[ ]HGV — HOT GAS VALVE SOLENOID =
[ ]JHSL — HIGH TEMPERATURE SUCTION LIMIT
(WITH HOT GAS BYPASS ONLY)
[ ]LWV — LEAVING WATER VALVE
[ ]MBV — MOTORIZED BALL VALVE
NOTES:
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING. RD
2. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT. RO
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION,
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. CBR /\ @
4. FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY. TRANSFORMER ~ 24VAC BY OTHERS [~
5. UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START
300 SECOND DELAY ON BREAK BL N
120 SECOND LOW PRESSURE BYPASS
6. "TEST” DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL OPERATION.
7. "FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15°F OPERATION IS DESIRED, FLIP MOVE DIP SWITCH SLIDER
TO THE 15°F POSITION.
8. "ALARM OUTPUT” DIP SWITCH MUST BE SET TO ”PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC CONNECTION IS
AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
9. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL, 24VAC WILL BE
SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE IS SELECTED.
11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.
12. 208/230V AND 460V BLOWER MOTORS HAVE THREE SPEED TAPS, 575 BLOWER MOTORS ARE SINGLE SPEED. FOR 460 BLOWER 8733834020

MOTORS WIRE BLACK AND ORANGE LEADS TOGETHER FOR MED OR LO SPEED OPERATION. CAP UNUSED LEADS

Fig. 36 — Three Phase, PSC Motor, Option Card (WSE, HGRH, Boilerless Heat)
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UPM STATUS LED - BLINK CODES COLOR CHART LEGEND USE CLASS Il FIELD WIRING
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR
BK BLACK
2 | LOW PRESSURE FAULT L1L2L3
3 | CONDENSER FREEZE CONDITION BL BLUE A A : : : @ ® ® @
4 | CONDENSATE OVERFLOW FAULT BN BROWN DS
L5 -
GN GREEN — - A
5 | BROWN OUT FAULT
6 | EVAPORATOR FREEZE CONDITION OR ORANGE UNIT 777 R YL RD| GN
RD RED GRLOUUGND aL w
7 | REFRIGERANT LEAKAGE vT VIOLET _?_
FACTORY WIRE WT WHITE J_ T &
FIELD WRE ———————— YL YELLOW = W BK
GY GREY oo
BL Yo
SEE MOTOR TERMINAL BL BN HKC
CONNECTIONS BELOW BN LWV
BM — BLOWER MOTOR

o

>

o
|

COMPRESSOR CAPACITOR
CC — COMPRESSOR CONTACTOR

52— BL YL
6&5 RD o o'é: HSL Lps

VT cs

CS — CONDENSATE SENSOR (IN DRAIN PAN) =

FS — FREEZE SENSOR RD ||:| 00000 [T

HPS — HIGH PRESSURE SWITCH & s ¥ ik E:>EHEIFS1

LPS — LOW PRESSURE SWITCH w SaTs

RV — REVERSING VALVE (HEAT PUMPS) &l PowrFs2
COND

OPTIONAL COMPONENTS LEGEND: OMP

[ JA2L — AR TO LIQUID REFREGIRENT LEAK SENSOR

Ly

[ ] AUX — AUXILIARY RELAY =

(FOR LOOP PUMP, ETC) @H
[ ]BMR — BLOWER MONITOR RELAY HHHHHH
[ ] CBR — 24V CIRCUIT BREAKER TRANSFORMER !
[ ] CMR — COMPRESSOR MONITOR RELAY B ooy T o ((@)»
[ ]DPS — DIFFERENTIAL PRESSURE SWITCH AN ¢ BL by
[ 1DS — DISCONNECT SWITCH HIGH VOLTAGE RD o RD
[ ]EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED) MOTOR CONNECTIONS xS
[ JHSL — HIGH TEMPERATURE SUCTION LIMIT T o N IPS

(WITH HOT GAS BYPASS ONLY) ECM_TERMINAL CONNECTIONS. BL RD RD
[ ]LWY — LEAVING WATER VALVE 0inpooo NoL2 a T HH®

0007010 TRANSFORMER  20c v omess TOSRA
BL BL Céa“) GN

SEE UNIT NAME PLATE FOR ELECTRICAL RATING. ECM TERMINAL CONNECTIONS 1 At
ALL FIELD WIRING MUST BE IN ACCORDANCE WITH nooooo
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT. N — oN
208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION,
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS.
FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY.
UPM—| INCLUDES BUILT IN: 270-300 SECOND RANDOM START

300 SECOND DELAY ON BREAK
120 SECOND LOW PRESSURE BYPASS
"TEST” DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL OPERATION.
"FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26°F BY DEFAULT, IF 15°F OPERATION IS DESIRED, FLIP MOVE DIP
SWITCH SLIDER TO THE 15F POSITION.
"ALARM OUTPUT” DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC
CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL,
24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE
IS SELECTED.
. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.
. REFER TO UNIT IOM FOR FACTORY DEFAULT MOTOR SPEED INSTALLATION SETTINGS AND AVAILABLE PROGRAMMED SPEED 8733834018
PINS.

Fig. 37 — Three Phase, Constant Torque ECM Motor, Standard Unit
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UPM STATUS LED - BLINK CODES COLOR CHART LEGEND
1 | HIGH PRESSURE FAULT ABBREVIATION | COLOR
2 | LOW PRESSURE FAULT BK BLACK
3 [ CONDENSER FREEZE CONDITION BL BLUE
4 | CONDENSATE OVERFLOW FAULT BN BROWN
5 | BROWN OUT FAULT GN GREEN
6 | EVAPORATOR FREEZE CONDITION OR ORANGE

RD RED
7 | REFRIGERANT LEAKAGE T VIOLET
WT WHITE
YL YELLOW

FACTORY WRE Gy GREY

FIELD WIRE

STANDARD COMPONENTS LEGEND:

BM

CAP

:

or oo N2

= © o
3© ® N

SE|

— BLOWER MOTOR
— COMPRESSOR CAPACITOR

— COMPRESSOR CONTACTOR
CONDENSATE SENSOR (IN DRAIN PAN)

FREEZE SENSOR
HIGH PRESSURE SWITCH
LOW PRESSURE SWITCH

— REVERSING VALVE (HEAT PUMPS)

A2L — AIR TO LIQUID REFREGIRENT LEAK SENSOR

AUX — AUXILIARY RELAY

(FOR LOOP PUMP, ETC)
BMR — BLOWER MONITOR RELAY

CBR — 24V CIRCUIT BREAKER

CMR — COMPRESSOR MONITOR RELAY
DPS — DIFFERENTIAL PRESSURE SWITCH

DS — DISCONNECT SWITCH

EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED)

HGV — HOT GAS VALVE SOLENOID

HSL — HIGH TEMPERATURE SUCTION LIMIT
(WITH HOT GAS BYPASS ONLY)

LWV — LEAVING WATER VALVE

MBV — MOTORIZED BALL VALVE

E UNIT NAME PLATE FOR ELECTRICAL RATING.

ALL FIELD WIRING MUST BE IN ACCORDANCE WITH

N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT.

208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION,

REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS.

FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY.

UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START

300 SECOND DELAY ON BREAK

120 SECOND LOW PRESSURE BYPASS
"TEST" DIP SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO" FOR NORMAL OPERATION.
"FREEZE SENSOR™ ON CONDENSER WILL OPERATE AT 26°F BY DEFAULT, IF 15°F OPERATION IS DESIRED, FLIP MOVE DIP SWITCH
SLIDER TO THE 15F POSITION.
"ALARM OUTPUT” DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC CONNECTION
IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.

. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL, 24VAC

SEE MOTOR TERMINAL
CONNECTIONS BELOW

RD

TRANSFORMER

HIGH VOLTAGE
MOTOR CONNECTIONS

00000
BLK (COM)

L | (@

ARD

ECM_TERMINAL CONNECTIONS

1-5 — SPEED TAPS

USE CLASS Il FIELD WIRING

HOO®ERE

GY| OR YL WT RD[ GNi

GN
RD
POT POT
o Leps I Y_ouT . 1
= rst E‘iﬂ ﬂﬂﬂ &
T v_ou] gﬁm e
H_Jeour|  eviodliE_out Lt oM
uelio | [ LB
OPTION CARD  23MBY | "B (o
H]
o]
=== .=

RD

(BT HTE
i

RD 4

(o
DPS

BL RD oHIaE RD
CBR A
TRANSFORMER ~ 24VAC BY OTHERS | i -
BL :é az
ECM TERMINAL CONNECTIONS oo
Dooooo
VN = GN
8733834021

WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE IS SELECTED.

11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.

12. REFER TO UNIT IOM FOR FACTORY DEFAULT MOTOR SPEED INSTALLATION SETTINGS AND AVAILABLE PROGRAMMED SPEED PINS.
Fig. 38 — Three Phase, Constant Torque ECM Motor, Option Card (WSE, HGRH, Boilerless Heat)
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USE CLASS Il FIELD WIRING

UPM STATUS LED - BLINK CODES COLOR CHART LEGEND L1 L2 L3 N
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR AN A | : A =5
2 | Low PRESSURE FAULT BK BLACK B3 -
3 | CONDENSER FREEZE CONDITION BL BLUE UN BL =§1:§2 TO ECM MOTOR
4 | CONDENSATE OVERFLOW FAULT gz BGRR(‘:I)E\éVNN GROUND TBZ’_LLI_K‘ A =EMO
—-—W1 O CFM ADJUST
5 | BROWN OUT FAULT OR ORANGE J_ OR OR 00 - Q o :
6 EVAPORATOR FREEZE CONDITION =Y2 O O c
RD RED = UZho 0 ;gg* o
7 | REFRIGERANT LEAKAGE VT VIOLET BL @ oN co =
FACTORY WRE ——8@™ ™M — WT WHITE 480V_CONNECTION oo —H THERMOSTAT
FIELD WRE ———————— YL VELLOW i -_C R C|GOYLY2 WIW2| H C
| Lwv
1
STANDARD COMPONENTS LEGEND: GY GREY | BL——cfuip T KO
— BLOWER MOTOR | ? 9
CAP — COMPRESSOR CAPACITOR ! T3z
CC — COMPRESSOR CONTACTOR !
CS — CONDENSATE SENSOR (IN DRAIN ! BK BK w
PAN) b o
FS — FREEZE SENSOR BN
HPS — HIGH PRESSURE SWITCH Y BN RD
LPS — LOW PRESSURE SWITCH
RV — REVERSING VALVE (HEAT PUMPS) HPg | St LPs
' oouugy (B
[ ] A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR L ! L E[:>|:a::|Fs1
[ ] AUX — AUXILIARY RELAY r
(FOR LOOP PUMP, ETC) L SHE ﬁmFsz
BMR — BLOWER MONITOR RELAY 0
CBR — 24V CIRCUIT BREAKER G_ouT L HYT-oces
CMR — COMPRESSOR MONITOR RELAY UNIT PROTECTION MODULE Coev/
DPS — DIFFERENTIAL PRESSURE SWITCH SEE NOTES 5 — 10 =
DS — DISCONNECT SWITCH i
EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED) R C
HSL — HIGH TEMPERATURE SUCTION LIMIT |:||:| |_.,%._| '""“' '“' '"'T'"'
(MTH HOT GAS BYPASS ONLY)
LWV — LEAVING WATER VALVE &
TB2 — MAIN TERMINAL BLOCK (460V UNITS ONLY) BL @z»
TB3 — TERMINAL BLOCK DISCONNECT SWITCH TR oo MER by
(460V UNITS ONLY) B (oM /3\RD o RD
NOTES: 25
1. SEE UNIT NAME PLATE FOR ELECTRICAL RATING.
2. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH BL TRANSFORMER RD D RD
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT. B8R
3. 208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION, ?@9? /A
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS. 24VAC BY OTHERS |~
4. FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY.
5. UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START
300 SECOND DELAY ON BREAK
120 SECOND LOW PRESSURE BYPASS
6. "OTPEESRT;_I_I%IE SWITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL
7. "FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15F OPERATION IS DESIRED, FLIP MOVE
DIP SWITCH SLIDER TO THE 15F POSITION.
8. "ALARM OUTPUT” DIP SWITCH MUST BE SET TO "PULSE” IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC
CONNECTION IS AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.
9. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL,
24VAC WILL BE SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF
PULSE IS SELECTED.
11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.
12. TERMINAL BLOCK TB3 LOCATED IN SIDE DISCONNEGT SWITCH BOX.
13. EON MOTOR IS WIRED BETWEEN LINE AND NEUTRAL FOR 380—460VAC UNITS. FOR 208/230VAC UNITS EON MOTOR 8733834019

IS WIRED BETWEEN LINES.

Fig. 39 — Three Phase, Constant Airflow ECM Motor, Standard Unit
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UPM STATUS LED - BLINK CODES COLOR CHART LEGEND
1 | HIGH PRESSURE FAULT ABBREVIATION| COLOR
2 | Low PRESSURE FAULT BK BLACK
3 | CONDENSER FREEZE CONDITION BL BLUE
4 | CONDENSATE OVERFLOW FAULT BN BROWN
GN GREEN
5 | BROWN OUT FAULT
OR ORANGE
6 | EVAPORATOR FREEZE CONDITION RD RED
7 | REFRIGERANT LEAKAGE VT VIOLET
WT WHITE
FACTORY WIRE A0S YELLOW
FIELD MRE = -——————- GY GREY
BM — BLOWER MOTOR
CAP — COMPRESSOR CAPACITOR
CC — COMPRESSOR CONTACTOR
CS — CONDENSATE SENSOR (IN DRAIN PAN)
FS — FREEZE SENSOR
HPS — HIGH PRESSURE SWITCH
LPS — LOW PRESSURE SWITCH
RV — REVERSING VALVE (HEAT PUMPS)

ST S T

[ 1HsL

] A2L — AR TO LIQUID REFREGIRENT LEAK SENSOR
] AUX — AUXILIARY RELAY

(FOR LOOP PUMP, ETC)

BMR — BLOWER MONITOR RELAY

CBR — 24V CIRCUIT BREAKER

CMR — COMPRESSOR MONITOR RELAY
DPS — DIFFERENTIAL PRESSURE SWITCH
DS — DISCONNECT SWITCH

EMS — ENERGY MGMT SYSTEM RELAY (FIELD INSTALLED)
HGV — HOT GAS VALVE SOLENOID

(WITH HGRH AND 560 CONTROLLER ONLY)
— HIGH TEMPERATURE SUCTION LIMIT
(WTH HOT GAS BYPASS ONLY)

LWV — LEAVING WATER VALVE
MBV — MOTORIZED BALL VALVE
B2
B3

— MAIN TERMINAL BLOCK (460V UNITS ONLY)
— TERMINAL BLOCK DISCONNECT SWITCH
(460V UNITS ONLY)

SEE UNIT NAME PLATE FOR ELECTRICAL RATING.
ALL FIELD WIRING MUST BE IN ACCORDANCE WITH
N.E.C.—N.F.P.A. #70, COPPER CONDUCTORS ONLY — CONDUCTEURS EN CUIVRE SEULEMENT.
208/230V UNITS ARE FACTORY WIRED FOR 230V OPERATION. FOR 208V OPERATION,
REMOVE LEAD FROM 240 TERMINAL AND CONNECT IT TO 208. CAP ALL UNUSED TERMINALS.
FOR ALTERNATE EMS COIL VOLTAGES CONSULT FACTORY.
UPM—I INCLUDES BUILT IN: 270—300 SECOND RANDOM START
300 SECOND DELAY ON BREAK

120 SECOND LOW PRESSURE BYPASS
"TEST” DIP SWMITCH REDUCES DELAYS TO 10 SEC WHEN SET TO YES. MUST BE SET TO "NO” FOR NORMAL OPERATION.
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"FREEZE SENSOR” ON CONDENSER WILL OPERATE AT 26F BY DEFAULT, IF 15F OPERATION IS DESIRED, FLIP MOVE DIP SWITCH SLIDER
TO THE 15°F POSITION.

6.

7

8. "ALARM OUTPUT" DIP SWITCH MUST BE SET TO "PULSE" IF BLINKING T—STAT SERVICE LIGHT IS DESIRED OR IF DDC CONNECTION IS
AVAILABLE. CONT FOR NON BLINKING THERMOSTAT CONNECTION.

9

. DEFAULT SETTINGS FOR UPM BOARD FROM FACTORY SHOWN. ALSO SEE INSTALLATION MANUAL.
10. ALARM OUTPUT IS NORMALLY OPEN (NO) DRY CONTACT. IF 24 VAC IS NEEDED, CONNECT R TO ALR—COM TERMINAL, 24VAC WILL BE

SENSED ON THE ALR—OUT WHEN THE UNIT IS IN ALARM CONDITION. OUTPUT WILL BE PULSED IF PULSE IS SELECTED.

11. REVERSING VALVE NOT PRESENT ON UNITS WITH STRAIGHT COOL.
12, TERMINAL BLOCK TB3 LOCATED IN SIDE DISCONNECT SWITCH BOX.
13. EON MOTOR IS WIRED BETWEEN LINE AND NEUTRAL FOR 380—460VAC UNITS. FOR 208/230VAC UNITS EON MOTOR IS WIRED BETWEEN

LINES.

@W
24VAC BY OTHERS i

8733834022

Fig. 40 — Single Phase, Constant Airflow ECM Motor, Option Card (WSE, HGRH, Boilerless Heat)
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FACTORY INSTALLED COMPONENTS (QUTPUTS).
UO-1 - UNIVERSAL OUTPUT 1

[ 1G1 - FAN ON (PSC & CT ECM)
[ TECM - FAN MODULATION (CA ECM PWM)
[ 1VFD - FAN MODULATION (VFD 0-10VDC)

AO-2 - ANALOG OUTPUT 2
[ IMRV - MODULATING REHEAT VALVE

BO-2 - BINARY OUTPUT 2
[ 11 - COMPRESSOR

BO-3 - BINARY OUTPUT 3
[ 10 - REVERSING VALVE

BO-4 - BINARY OUTPUT 4

[ 1BMR

RMINATION DETAIL
4-5: DRY CONTACT (N/O)

A
[ o Liggen |
L

23

BMR’ IN 4-5

TERMINATION DETAIL
IN-7-8: DRY CONTACT (N/C)

1

Dip Switch to
configure UO-1 as an

analog (CA ECM or
VFD) or binary (PSC
& CT ECM) output

Optional Smart

Source Water usB
Valve and/or Service
DCV Damper Port

aos| 9 an
223,338
>0 O 0|50 OO
o M 0 @ o

[1v2 - COMRPESSOR (TWO STAGE/SPEED)
[ TWSE - WATER-SIDE ECONOMIZER VALVE (SINGLE STAGE) =
[ 1w1 - AUX HEAT 1ST STAGE (SINGLE STAGE) TERMINATION DETAIL ) DD OIOIOIOIOINDIO)
IN 1-2-3-6: TEMP SENSOR (77F/25C @ 10k-OHM)
BO-5 - BINARY OUTPUT 5 01 4:
[ 1H - DEHUMIDIFICATION (HGRH) hE | &
i S ||la o I
[ 1w - AUX HEAT 1ST STAGE (TWO STAGE/SPEED) N 1236 £518.8,883|,8¢85%
[ w2 - AUX HEAT 2ND STAGE (SINGLE STAGE/SPEED) -: ®S on 881128621128 881283 88 q
BO-6 - BINARY OUTPUT 6 |O (@] (@] [oXoXe] O0O0 | ad
[ 1G2 - FAN ON (PSC &CT ECM) -
[ TWSE - WATER-SIDE ECONOMIZER VALVE (TWO STAGE) Uo-01 CD
[ w2 - AUX HEAT 2ND STAGE (TWO STAGE/SPEED) TERMINATION DETAIL A Eth0 Eth1 Analog a
Rnet D) E? Cj
BO-7 - BINARY OUTPUT 7
[ 163 - FAN ON (PSC & CT ECM) | GREEN 11 @ Gnd D 101100 Base-TX Service Dry O s«
[ JVFD - VFD ENABLE/DISABLE D U O |s1rx
SENSOR 19 et [D ™ 8 a8
BLACK n H S2-Rx
STANDARD FACTORY INSTALLED COMPONENTS (INPUTS): | 18 Reet - [D < Carrier TruVu O |Prog
IN-1 - UNIVERSAL INPUT 1: RED [D comm Y, o)
1l i-VugReady Net
[ 1SATS - SUPPLY AIR TEMPRATURE SENSOR | S 1w l D Olsye m
IN-2 - UNIVERSAL INPUT 2: 0 Gnd D d
[ JLWTS - LEAVING WATER TEMPRATURE SENSOR S D d
WHITE
IN-3 - UNIVERSAL INPUT 3: SO PMENT 1S Roet+ (D eor = =
[ JEWTS - ENTERING WATER TEMPRATURE SENSOR DEVICE [BUACC L1 €N Rpet - Mer e % 2. 3 sz o3 o Py al
, Iyes 22,5 22.5 0&+2.475 5 8§83 3(|32/|828 5 28| o
IN-4 - UNIVERSAL INPUT 4: 18 v Port S1 Port 52 Rnet 2622652332622 62| 8
[ ICMR - COMPRESSOR MONITOR RELAY
Iy
IN-5 - UNIVERSAL INPUT 5: . | ] _
- BLOWER MONITOR RELAY FACTORY WIRE (]D [OXOI0) @@@@ (12X X Y7 W7)2)

OPTIONAL FACTORY INSTALLED COMPONENTS (INPUTS):

IN-7 - UNIVERSAL INPUT 7:
[ 1DPS - DIFFERENTIAL PRESSURE SWITCH

OPTIONAL FIELD INSTALLED COMPONENTS (INPUTS):

IN-6 - UNIVERSAL INPUT 6:
[ IRATS - RETURN AIR TEMPRETURE SENSOR
[ 1SPT - SPACE TEMPRETURE SENSOR

IN-7 OR 8 - UNIVERSAL INPUT 7 OR 8:

[ JEMSD - EMERGENCY SHUTDOWN

[ ]OCC - REMOTE OCCUPANCY

[ 1SCO - SECONDARY CONDENSATE OVERFLOW
[ IFS - FLOW SWITCH

[ 1FM - WATER FLOW METER

FIELD WIRE

A\

EQUIPMENT TOUCH DEVICE OR OPTIONAL
ZS COMBINATION WALL SENSOR CAPABLE
OF TEMPERATURE, HUMIDITY, AND CO2
READINGS.

AOPTIONAL MODULATING REHEAT VALVE (MRV)

TWO STAGE/SPEED UNITS: BO-4 IS ONLY
AVAILABLE FOR OUTPUT SIGNAL (Y2)
SINGLE STAGE/SPEED UNITS: BO-4 IS
AVAILABLE FOR WSE

AH SIGNAL IS USED ON REHEAT APPLICATIONS

TWO STAGE/SPEED UNITS: BO-6 IS AVAILABLE
FOR WSE OUTPUT SIGNAL

SINGLE STAGE/SPEED UNITS: BO-6 IS
AVAILABLE FOR FAN ON G2 OUTPUT SIGNAL

IN-07 UTILIZED FOR OPTIONAL FACTORY
INSTALLED DIFFERENTIAL PRESSURE FLOW
SWITCH WHEN EQUIPPED

TO
MODBUS
CARD

Inputs )
f

\,_/\\./\._A_A‘_/

—_[RATS]

o1
T

TO BMR(1)

TO CMR(1)

v ‘s

SLEWTS]

Fig. 41 — TruVu DDC Controller Wiring Diagram

8733837662



PRE-START-UP
System Checkout

After completing the installation, and before energizing the unit,
the following system checks should be made prior to initial
startup:

1. Verify that the supply voltage to the heat pump is in
accordance with the nameplate ratings.

2. Verify that the control transformer is set to the correct voltage
for 208/230-v units (factory setting is 230-v).
3. Make sure that all electrical connections are tight and secure.

Check the electrical fusing/breaker and wiring for the correct
size.

5. Verify that the low voltage wiring between the thermostat or
DDC controls and the unit is correct.

6. Verify that the water piping is complete and correct.

7. Verify that there are no leaks in the external piping or in the
internal unit piping. Correct as necessary.

8. Verify that the isolation or flow control valves are open and
that any automatic flow control valve or balancing valve are
set to the correct setting.

9.  Check that the water flow is correct and adjust if necessary.

10. Check the blower for free rotation, and that it is secured to the

shaft.

Verify that the foam blower shipping support has been
removed.

11.

12. Vertical Units Only - Verify that vibration isolation has
been provided and that the unit has been installed on a

solid structure.

13. Horizontal Units Only - Verify that the hanging brackets have
been installed and that the unit is secured to an adequate

support structure.

14. Verify that the unit has proper service clearance. Be certain

that all access panels are secured in place.

15. Verify that ductwork has been properly fastened to supply

and return duct collars.

Verify that the ductwork is free from obstruction and that all
dampers or registers are open.

16.

17. Make sure return air filters are positioned correctly in the

filter rack if removed during installation.
Verify that the unit is not in TEST mode.

Verify that all control components have been properly
configured and that all control components have been wired.

18.
19.

20. For units with TruVu DDC controller, verify that a space tem-
perature input is provided via ZS sensor, or non-communica-
tion zone sensor (10K thermistor), or over the network and

that a commissioning interface is available.

CLEAN AIR COIL

To obtain maximum performance, clean the air coil before starting
the unit. A ten percent solution of dishwasher detergent and water
is recommended for both sides of the coil. Rinse thoroughly with
water.

Set Blower Motor Speed

PERMANENT SPLIT CAPACITOR (PSC) MOTOR

All 50WC units are available with PSC blower motors. For 208V,
230V, 265V, or 460V units, the PSC motor has three speed
settings. For 575V units, the PSC motor only has one speed
setting. See Tables 17-18 for blower performance by speed setting,
and for the factory default motor setting.
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If a motor speed change is required, follow the instructions below:

1. Disconnect power to the heat pump and follow all proper
lockout and tagout procedures to ensure that power is
removed from the unit.

Remove the front access cover.
3. Remove blower speed wire from the blower relay. Clip the
1/4 in. quick connect from the lead and cap the unused lead.

4. Uncap the desired blower speed wire and terminate with
1/4 in. quick connect. Connect to the blower relay.

5. If the motor is a 460 V motor and the speed is changed from
high to medium or low, connect the high speed motor lead to
the orange intermediate winding lead instead of simply
capping it.

CONSTANT TORQUE (ECM) MOTOR

All 50WC units in 208V, 230V, 265V, or 460V are available with
constant torque ECM blower motors. Unit sizes from 007 to 012
have 3 speed settings, and units sizes from 015-070 have 5 speed
settings. See Tables 19-20 for blower performance by speed set-
ting, and for the factory default motor setting.

If a motor speed change is required, follow the instructions below:

1. Disconnect power to the heat pump and follow all proper
lockout and tagout procedures to ensure that power is
removed from the unit.

2. Remove the blower access panel and access the torque tap
wire on the motor.

3. Change the torque tap wire to on the molex plug to one of the
three or five speed settings. (See Fig. 42 and 43.)

YL M TpP20-1-5PD1
ORI TP202-5PD2
PU [P203-5PD3 }—
BL [P20-4-5PD4 —
BR [P20-5-SPD5 —
GY ™9 Tp20-6.COM —

Fig. 42 — 5 Speed Settings Constant Torque
ECM Pin Diagram

|| D]WI]IN] ] —

AAAOAA

R [ sot [ wow L5 ]
Y [CsPp2 | Medium |6 |
-\Ll SPD3 | High |6 |

Fig. 43 — 3 Speed Settings Constant Torque
ECM Pin Diagram

NOTE: Constant Torque Motors (ECM) are programmed to have
a 30s ramp up/down. Contact application engineering for details
on applications where immediate ramp down is required.



CONSTANT AIRFLOW (ECM) MOTOR

The 50WC units in 208V, 230V, 265V, or 460V are available with
a constant airflow ECM blower motor. These motors dynamically
adjust their power output to precisely match the desired airflow on
a pre-programed fan curve. See Tables 17-22 for blower perfor-
mance by speed setting, and for the factory default motor setting.
These motors include the following features:

1.

Three Speed Settings: Units are factory set to “NORM” but
can be field adjusted to “+” to increase CFM by 15% or to “-”
to reduce CFM by 15%. See the constant airflow ECM motor
blower performance table for complete details on available
CFM for each unit size (refer to the Wire Control Connec-
tions section of this manual).

Low CFM Ventilation: Units circulate air at 70% of full
airflow rate when there is a call for fan only.
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Passive Dehumidification: Reduces airflow during a cooling
call when dehumidification is also required. This reduces the
sensible heat ratio of the cooling coil and extends cooling run
time to dehumidify more effectively (refer to the Wire
Control Connections section of this manual).

Test Mode: Operates the motor at a 70% torque setting. This
setting can be used to diagnose programming problems in the
motor itself (refer to the Wire Control Connections section of
this manual).

CFM Indicator Light: indicator light blinks for each 100
CFM of air delivered.

NOTE: This blink code is approximate and should not replace test
and balance.



Table 17 — 50WC Vertical Units (PSC Motor Performance)ab

DEFAULT AIRFLOW (cfm) AT EXTERNAL STATIC PRESSURE (in. wg)
MODEL | _FAN |FACTORY
SPEED [ MOTOR | 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20
SETTING
Low 289 267 244 213 — — — — — — — —
50WC007 | Med X 335 309 283 251 215 — — — — — — —
Hi 347 320 204 262 225 185 — — — — — —
Low 204 281 267 248 _ — _ _ _ _ _ —
50WC009 | Med X 379 360 340 316 289 — _ _ _ _ — _
Hi 414 391 369 343 314 284 _ _ _ _ _ _
Low 294 281 267 248 — — — — — — — —
50WC012 | Med 379 360 340 316 289 — — — — — — —
Hi X 414 391 369 343 314 284 — — — — — —
Low 542 519 469 437 415 375 _ _ — _ _ _
50WC015 | Med 621 598 546 497 452 424 360 _ — _ — _
Hi X 814 774 733 602 545 500 | 449 366 _ _ _ _
Low 542 519 469 437 415 375 — — — — — —
50WC018 | Med 621 598 546 497 452 424 360 — — — — —
Hi X 814 774 733 602 545 500 | 449 366 — — — —
Low 730 723 703 679 637 544 | 493 _ _ _ _ _
50WC024 | Med 821 808 787 757 720 667 535 479 _ _ _ _
Hi X 1019 | 972 943 890 840 779 696 535 | 473 _ _ _
Low 730 723 703 679 637 544 | 493 412 — — — —
50WC030 | Med 821 808 787 757 720 667 535 479 — — — —
Hi X 1019 | 972 943 890 840 779 696 535 | 473 — — —
50WC036 |_Low 1178 | 1139 | 1097 | 1052 | 998 935 863 — — _ — _
208/230/ | Med 1250 | 1204 | 1158 | 1108 | 1052 | 987 912 826 — _ — _
460V Hi X 1289 | 1240 | 1194 | 1142 | 1082 | 1017 | 945 857 _ _ _ _
Low 1022 | 1013 | 988 953 884 805 750 684 _ _ _ _
5°.“{‘(’5g336 Med 1221 | 1193 | 1156 | 1118 | 1059 | 964 | 837 | 772 _ _ _ _
Hi X 1353 | 1304 | 1261 | 1206 | 1147 | 1062 | 887 808 — — — —
Low 963 999 | 1016 | 1013 | 996 995 860 — — — — —
50WC042 | Med 1237 | 1243 | 1263 | 1260 | 1243 | 1215 | 1103 _ — _ — _
Hi X 1561 | 1559 | 1547 | 1520 | 1480 | 1426 | 1357 | 1165 _ _ _ _
Low 1424 | 1422 | 1410 | 1393 | 1364 | 1327 | 1273 | 1210 | 1124 _ _ _
50WC048 | Med 1677 | 1662 | 1633 | 1590 | 1538 | 1481 | 1407 | 1324 | 1229 — — —
Hi X 1953 | 1896 | 1847 | 1778 | 1704 | 1609 | 1515 | 1422 | 1319 | 1167 _ —
Low 1646 | 1636 | 1627 | 1592 | 1573 | 1540 | 1505 | 1462 | 1415 | 1397 — —
50WC060 | Med 1832 | 1819 | 1806 | 1793 | 1746 | 1711 | 1659 | 1619 | 1553 | 1501 | 1417 _
Hi X 2081 | 2076 | 2029 | 2008 | 1976 | 1934 | 1876 | 1812 | 1740 | 1659 | 1575 _
Low 1593 | 1586 | 1587 | 1576 | 1572 | 1561 | 1563 | 1550 | 1534 | 1504 | 1456 | 1411
50WC070 | Med 1776 | 1777 | 1774 | 1778 | 1776 | 1756 | 1749 | 1733 | 1728 | 1684 | 1659 | 1606
Hi X 2028 | 2033 | 2029 | 2029 | 2030 | 2029 | 2024 | 1991 | 1969 | 1943 | 1906 | 1852
NOTE(S):

a. 575-v models employ 1-speed motors (high only).

b. cfm airflow is based on wet coil and 1 in. disposable MERV 5 filter.
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Table 18 — 50WC Horizontal Units (PSC Motor Performance)ab

DEFAULT AIRFLOW (cfm) AT EXTERNAL STATIC PRESSURE (in. wg)
mopeL | _FAN | FACTORY
SPEED | MOTOR 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20
SETTING
Low 296 285 271 254 235 — — — — — — —
50WC007 [ Med X 410 391 373 349 321 — — — — — — —
Hi 465 442 420 393 360 — — — — — — —
Low 296 281 266 244 — — — — — — — —
50WC009 [ Med X 393 373 347 323 293 255 223 — — — — —
Hi 424 401 373 345 314 279 238 196 — — — —
Low 296 281 266 244 — — — — — — — —
50WC012 [ Med 393 373 347 323 293 255 223 — — — — —
Hi X 424 401 373 345 314 279 238 196 — — — —
Low 542 519 469 437 415 375 — — — — — —
50WC015 [ Med 621 598 546 497 452 424 360 — — — — —
Hi X 814 774 733 602 545 500 449 366 — — — —
Low 542 519 469 437 415 375 — — — — — —
50WC018 [ Med 621 598 546 497 452 424 360 — — — — —
Hi X 814 774 733 602 545 500 449 366 — — — —
Low 1010 965 923 878 811 625 — — — — — —
50WC024 [ Med 1079 | 1016 967 912 851 721 568 — — — — —
Hi X 1118 | 1060 | 1000 949 888 795 586 561 — — — —
Low 1010 965 923 878 811 625 — — — — — —
50WC030 [ Med X 1079 | 1016 967 912 851 721 568 — — — — —
Hi 1118 | 1060 | 1000 949 888 795 586 561 — — — —
Low 1027 | 1029 | 1024 | 1010 930 922 912 857 786 689 — —
50WC036 [ Med 1282 | 1272 | 1245 | 1217 | 1168 | 1026 | 1001 971 904 796 — —
Hi X 1535 | 1497 | 1444 | 1384 | 1315 | 1250 | 1034 | 1026 979 887 — —
Low 1279 | 1248 | 1212 | 1161 1087 992 853 801 744 675 — —
50WC042 [ Med 1465 | 1414 | 1365 | 1301 1240 | 1097 917 846 774 702 — —
Hi X 1569 | 1509 | 1418 | 1358 | 1298 | 1189 995 869 816 741 — —
Low 1399 | 1388 | 1377 | 1359 | 1327 | 1284 | 1245 | 1173 | 1106 883 — —
50WC048 [ Med 1651 1605 | 1562 | 1525 | 1481 1420 | 1362 | 1293 | 1209 | 1101 — —
Hi X 1816 | 1764 | 1712 | 1660 | 1590 | 1519 | 1446 | 1367 | 1284 | 1198 — —
Low 1639 | 1620 | 1597 | 1565 | 1529 | 1482 | 1424 | 1358 | 1276 | 1194 | 1100 994
50WC060 [ Med 1812 | 1789 | 1737 | 1698 | 1653 | 1600 | 1539 | 1472 | 1388 | 1287 | 1187 | 1076
Hi X 2022 | 1976 | 1937 | 1887 | 1833 | 1771 | 1704 | 1628 | 1543 | 1443 | 1309 | 1193
Low 1636 | 1626 | 1611 | 1607 | 1591 1571 | 1540 | 1506 — — — —
50WC070 [ Med 1822 | 1822 | 1814 | 1793 | 1777 | 1756 | 1724 | 1675 | 1626 | 1562 — —
Hi X 2092 | 2082 | 2068 | 2045 | 2020 | 1968 | 1932 | 1878 | 1815 | 1730 | 1640 | 1525
NOTE(S):

a. 575-v models employ 1-speed motors (high only).

b. airflow is based on wet coil and 1 in. disposable MERV 5 filter.
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Table 19 — 50WC Vertical Units (Constant Torque Motor Performance)ab

IEEC'::'IAgIIi-; AIRFLOW (cfm) AT EXTERNAL STATIC PRESSURE (in. wg)
MODEL | TAP# MOTOR 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20
SETTING
Low X 335 322 309 298 — — — — — — — —
50WC007 | Medium 413 403 392 375 351 — — — — — — —
High 456 436 415 393 368 345 — — — — — —
Low 335 322 309 298 — — — — — — — —
50WC009 | Medium X 413 403 392 375 351 — — — — — —
High 456 436 415 393 368 345 — — — — — —
Low 335 322 309 298 — — — — — — — —
50WC012| Medium 413 403 392 375 351 — — — — — — —
High X 456 436 415 393 368 345 — — — — — —
1 577 540 494 458 436 408 372 351 — — — —
2 X 647 621 564 537 504 468 440 398 — — — —
50WC015 3 829 799 77 739 619 572 527 417 295 — — —
4 947 895 838 782 646 594 528 436 316 — — —
5 945 907 860 799 694 605 532 469 — — — —
1 577 540 494 458 436 408 372 — — — — —
2 647 621 564 537 504 468 440 398 — — — —
50WC018 3 X 829 799 777 739 619 572 527 417 — — — —
4 947 895 838 782 646 594 528 436 — — — —
5 945 907 860 799 694 605 532 469 — — — —
1 600 578 538 498 448 418 — — — — — —
2 669 649 616 588 528 487 467 423 — — — —
50WC024 3 861 833 812 787 757 732 645 562 — — — —
4 X 1034 1005 967 923 867 803 726 583 — — — —
5 1071 1027 988 939 888 827 738 590 — — — —
1 600 578 538 498 448 418 — — — — — —
2 669 649 616 588 528 487 467 423 — — — —
50WC030 3 861 833 812 787 757 732 645 562 — — — —
4 1034 1005 967 923 867 803 726 583 — — — —
5 X 1071 1027 988 939 888 827 738 590 — — — —
1 885 864 832 808 — — — — — — — —
2 1028 999 978 951 940 908 872 — — — — —
50WC036 3 1199 1175 1152 1114 1063 1005 929 811 — — — —
4 1270 1227 177 1127 1075 996 928 804 — — — —
5 X 1288 1246 1188 1136 1072 1008 927 809 — — — —
1 1202 1175 1150 1128 1108 1080 1021 971 935 903 — —
2 1295 1269 1244 1230 1203 1183 1154 1093 1025 940 — —
50WC042 3 1399 1377 1352 1333 1302 1284 1260 1236 1051 963 — —
4 X 1500 1475 1452 1425 1400 1377 1364 1321 1251 966 — —
5 1607 1580 1558 1532 1509 1492 1420 1351 1264 977 — —
1 1412 1383 1359 1331 — — — — — — — —
2 1606 1579 1556 1529 1501 1471 1421 — — — — —
50WC048 3 X 1728 1701 1675 1651 1622 1588 1472 — — — — —
4 1827 1801 1780 1751 1680 1593 1468 — — — — —
5 1897 1873 1848 1797 1722 1628 1482 1376 — — — —
1 1899 1873 1847 1822 1780 1760 — — — — — —
2 2032 2004 1970 1942 1903 1876 — — — — — —
50WC060 3 X 2152 2116 2091 2057 2015 1984 1953 1927 1888 — — —
4 2252 2224 2194 2165 2132 2099 2066 2021 1948 1866 — —
5 2380 2355 2332 2292 2256 2219 2161 2096 2017 1925 1832 1723
1 2055 2027 1991 1965 1939 1911 1874 1845 1816 1779 — —
2 2149 2122 2096 2060 2034 2008 1979 1945 1916 1887 — —
50WC070 3 X 2225 2198 2172 2140 2111 2087 2057 2029 1995 1968 — —
4 2388 2361 2330 2300 2272 2246 2220 2190 2155 2124 2094 2062
5 2436 2408 2380 2351 2322 2294 2267 2240 2210 2179 2145 2111
NOTE(S):

a. cfm airflow is based on wet coil and 1 in. disposable MERV 5 filter.
b. Off delay = 30 seconds = After receiving an off command motor will continue running for 30 seconds.

50



Table 20 — 50WC Horizontal Units (Constant Torque Motor Performance)ab

'I:)Eg%l).lk'g AIRFLOW (cfm) AT EXTERNAL STATIC PRESSURE (in. wg)
MODEL | TAP# MOTOR 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20
SETTING
Low X 342 331 317 305 293 281 264 — — — — —
50WC007 | Medium 426 414 402 381 356 329 300 267 — — — —
High 467 446 429 405 381 353 320 282 — — — —
Low 342 331 317 305 293 281 264 — — — — —
50WC009 | Medium X 426 414 402 381 356 329 300 267 — — — —
High 467 446 429 405 381 353 320 282 — — — —
Low 342 331 317 305 293 281 264 — — — — —
50WC012 | Medium 426 414 402 381 356 329 300 267 — — — —
High X 467 446 429 405 381 353 320 282 — — — —
1 505 434 392 368 327 — — — — — — —
2 538 491 440 424 384 338 — — — — — —
50WCo015 3 X 669 636 597 533 499 485 447 — — — —
4 762 733 704 658 605 569 538 488 — — — —
5 861 838 823 800 771 641 569 511 — — — —
1 505 434 392 368 327 — — — — — — —
2 538 491 440 424 384 338 — — — — — —
50WC018 3 X 669 636 597 533 499 485 447 — — — — —
4 762 733 704 658 605 569 538 488 — — — —
5 861 838 823 800 771 641 569 511 — — — —
1 723 684 651 613 539 475 — — — — — —
2 772 734 704 644 564 514 — — — — — —
50WC024 3 928 899 837 814 783 728 508 — — — — —
4 X 1012 984 960 925 881 817 557 — — — — —
5 1083 1060 1032 925 867 769 503 — — — — —
1 723 684 651 613 539 475 — — — — — —
2 772 734 704 644 564 514 — — — — — —
50WC030 3 928 899 837 814 783 728 508 — — — — —
4 X 1012 984 960 925 881 817 557 — — — — —
5 1083 1060 1032 925 867 769 503 — — — — —
1 1205 1178 1158 1130 1104 1075 1050 1020 998 967 877 —
2 1290 1268 1243 1218 1198 1169 1141 1115 1087 1013 918 —
50WC036 3 X 1398 1376 1348 1329 1301 1283 1256 1222 1146 1045 921 —
4 1503 1481 1451 1434 1412 1378 1320 1250 1149 1043 926 —
5 1752 1696 1645 1585 1529 1451 1376 1294 1198 1087 946 815
1 1205 1178 1158 1130 1104 1075 1050 1020 998 967 877 —
2 1290 1268 1243 1218 1198 1169 1141 1115 1087 1013 918 —
50WC042 3 1398 1376 1348 1329 1301 1283 1256 1222 1146 1045 921 —
4 X 1503 1481 1451 1434 1412 1378 1320 1250 1149 1043 926 —
5 1752 1696 1645 1585 1529 1451 1376 1294 1198 1087 946 815
1 1424 1400 1374 1351 1329 1308 1285 1262 1241 1209 — —
2 1636 1615 1595 1571 1551 1526 1502 1455 1381 1304 — —
50WC048 3 X 1700 1677 1655 1637 1611 1581 1526 1463 1385 1293 — —
4 1798 1776 1754 1730 1689 1630 1560 1489 1412 1317 — —
5 1889 1865 1827 1777 1718 1652 1579 1499 1412 1328 — —
1 1851 1818 1792 1758 1729 1698 1660 1627 1588 1539 — —
2 1945 1911 1886 1852 1823 1793 1757 1720 1659 1579 — —
50WC060 3 X 2026 1994 1965 1938 1901 1874 1825 1760 1683 1593 1487 1370
4 2081 2055 2021 1993 1949 1903 1840 1775 1695 1594 1486 1370
5 2239 2201 2151 2086 2028 1977 1903 1822 1737 1650 1529 1397
1 2020 1988 1958 1932 1895 1866 1836 1801 — — — —
2 2114 [ 2081 2056 | 2027 1993 1966 1936 1896 1863 — — —
50WC070 3 X 2198 | 2173 | 2146 | 2113 | 2085 | 2050 | 2018 1981 1948 1907 — —
4 2334 2303 2272 2245 2215 2181 2148 2103 2046 1972 1886 —
5 2385 2355 2328 2295 2263 2231 2192 2141 2075 1994 1908 1812
NOTE(S):

a. cfm airflow is based on wet coil and 1 in. disposable MERV 5 filter.

b. Off delay = 30 seconds = After receiving an off command motor will continue running for 30 seconds.
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Table 21 — 50WC Vertical Units (Constant Airflow Motor Performance)a.b.c

I?Eg_?glli$ AIRFLOW (cfm) AT EXTERNAL STATIC PRESSURE (in. wg)
MODEL | FAN SPEED MOTOR | o0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20
SETTING
D - Low — 460 460 460 460 460 460 460 440 410 390 — —
50WC015 (D - Normal X 550 550 550 550 550 550 550 550 550 550 — —
D - Hi — 610 620 640 640 640 640 640 640 620 590 — —
A -Low — 510 510 510 510 510 510 510 500 480 460 — —
50WC018 |A - Normal X 600 600 600 600 600 600 600 580 540 500 — —
A-Hi — 685 685 685 685 685 685 640 600 560 520 — —
A -Low — 680 680 680 680 680 680 680 680 650 620 — —
50WC024 (A - Normal X 800 800 800 800 800 800 800 780 740 680 — —
A - Hi — 900 900 900 900 900 900 900 870 840 710 — —
C-Low — 810 830 830 830 830 830 830 830 — — — —
50WC030 |C - Normal X 930 950 950 950 950 950 950 900 — — — —
C-Hi — 1040 | 1040 | 1040 [ 1040 [ 1040 [ 1020 980 940 — — — —
A -Low — 1020 | 1040 | 1040 | 1040 [ 1040 [ 1040 | 1040 | 1040 | 1020 | 1000 — —
50WC036 (A - Normal X 1200 | 1200 | 1200 [ 1200 [ 1200 [ 1200 | 1200 | 1160 | 1140 | 1060 — —
A-Hi — 1160 | 1200 | 1280 | 1300 | 1300 | 1340 | 1380 | 1380 | 1380 | 1380 — —
A-Low — 1180 | 1200 | 1200 | 1200 [ 1200 [ 1200 | 1200 | 1200 | 1200 | 1200 — —
50WC042 |A - Normal X 1340 | 1400 [ 1400 [ 1400 [ 1400 [ 1400 | 1400 | 1400 | 1400 | 1400 — —
A-Hi — 1520 | 1530 | 1550 [ 1550 [ 1550 | 1550 | 1550 | 1550 | 1550 | 1580 — —
B - Low — 1350 | 1350 [ 1350 [ 1350 [ 1350 [ 1350 | 1350 | 1350 | 1350 | 1350 — —
50WC048 (B - Normal X 1600 | 1600 | 1600 [ 1600 [ 1600 [ 1600 | 1600 | 1600 | 1600 | 1600 — —
B - Hi — 1750 | 1750 | 1750 | 1750 | 1750 | 1750 | 1780 | 1800 | 1800 [ 1800 — —
C-Low — 1700 | 1725 | 1725 [ 1725 | 1725 | 1725 | 1725 | 1725 | 1725 | 1700 — —
50WC060 |C - Normal X 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 [ 2000
C - Hi — 2260 | 2260 | 2260 | 2260 | 2260 | 2260 | 2260 | 2260 | 2200 | 2160 | 2120 [ 2080
A-Low — 1800 | 1800 | 1800 | 1800 [ 1800 [ 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800
50WC070 (A - Normal X 2100 | 2100 | 2100 | 2100 | 2100 | 2100 | 2100 | 2100 | 2100 | 2100 | 2100 [ 2100
A-Hi — 2375 | 2375 | 2375 | 2375 | 2375 | 2375 | 2375 | 2375 | 2375 | 2375 | 2300 [ 2270
NOTE(S):

a. During fan only operation air flow is 70% of tabulated value.
b. When passive dehumidification mode is enabled, air flow is 85% of tabulated value.
c. cfm airflow is based on wet coil and 1 in. disposable MERV 5 filter.
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Table 22 — 50WC Horizontal Units (Constant Airflow Motor Performance)ab.c

I?Eg_l:_«gk'; AIRFLOW (cfm) AT EXTERNAL STATIC PRESSURE (in. wg)
MODEL | FAN SPEED MOTOR | 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20
SETTING
A-Low — 440 440 440 440 440 440 440 440 430 420 — —
50WC015 |A - Normal X 500 500 500 500 500 500 500 500 490 480 — —
A - High — 590 590 590 590 590 590 590 590 590 575 — —
D - Low — 500 500 500 500 500 500 500 500 500 500 — —
50WC018 |D - Normal X 580 600 600 600 600 600 600 600 590 580 — —
D - High — 660 680 700 700 700 700 700 680 650 620 — —
B - Low — 620 650 650 650 650 650 650 640 630 600 — —
50WC024 (B - Normal X 750 780 800 800 800 800 800 780 700 650 — —
B - High — 880 900 900 900 900 900 900 880 800 700 — —
A -Low — 780 800 800 800 800 800 800 800 700 650 — —
50WC030 |A - Normal X 920 950 950 950 950 950 950 900 750 700 — —
A - High — 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1000 950 900 — —
A-Low — 960 980 1000 | 1000 [ 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 —
50WC036 |A - Normal X 1150 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 | 1200 —
A - High — 1310 | 1340 | 1340 | 1340 | 1340 | 1340 | 1340 | 1340 [ 1340 | 1340 | 1340 —
B - Low — 1120 | 1160 | 1160 | 1160 | 1160 | 1160 | 1160 | 1160 [ 1160 | 1160 | 1160 —
50WC042 |B - Normal X 1340 | 1350 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 [ 1400 | 1400 | 1380 —
B - High — 1530 | 1550 | 1550 | 1550 | 1550 | 1550 | 1550 | 1550 [ 1550 | 1530 | 1480 —
A-Low — 1350 | 1350 | 1350 | 1350 | 1350 | 1350 | 1350 | 1350 | 1350 | 1330 — —
50WC048 |A - Normal X 1560 | 1600 | 1600 | 1600 | 1600 | 1600 | 1600 | 1600 | 1600 | 1600 — —
A - High — 1790 | 1820 | 1820 | 1820 | 1820 | 1820 | 1820 | 1820 | 1820 | 1760 — —
A -Low — 1620 | 1620 | 1620 | 1620 | 1620 | 1620 | 1620 | 1620 | 1620 | 1620 | 1610 | 1600
50WC060 |A - Normal X 1900 | 1940 [ 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 1970 | 1900 | 1900
A - High — 2150 | 2150 | 2150 | 2150 | 2150 | 2150 | 2150 | 2150 | 2100 | 2050 | 2000 | 1950
A -Low — 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800
50WCO070 |A - Normal X 2100 | 2100 | 2100 | 2100 | 2100 | 2100 | 2100 | 2100 [ 2100 | 2100 | 2100 | 2100
A - High — 2380 | 2400 | 2400 | 2400 | 2400 | 2400 | 2400 | 2400 | 2300 | 2250 | 2200 | 2150
NOTE(S):

a. During fan only operation air flow is 70% of tabulated value.
b. When passive dehumidification mode is enabled, air flow is 85% of tabulated value.

C.

cfm airflow is based on wet coil and 1 in. disposable MERV 5 filter.
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System Flushing and Filling
Once the piping is complete, units require final purging and loop
charging. A flush cart pump of at least 1.5 hp is needed to achieve
adequate flow velocity in the loop to purge air and dirt particles
from the loop. Flush the loop in both directions with a high
volume of water at a high velocity. Follow the steps below to
properly flush the loop:

1. Verify power is off.

2. Fill loop with water from hose through flush cart before using
flush cart pump to ensure an even fill. Do not allow the water
level in the flush cart tank to drop below the pump inlet line
to prevent air from filling the line.

3. Maintain a fluid level in the tank above the return tee to avoid
air entering back into the fluid.

4. Shutting off the return valve that connects into the flush cart
reservoir will allow 50 psig surges to help purge air pockets.
This maintains the pump at 50 psig.

5. To purge, keep the pump at 50 psig until maximum pumping
pressure is reached.

6. Open the return valve to send a pressure surge through the
loop to purge any air pockets in the piping system.

7. A noticeable drop in fluid level will be seen in the flush cart

tank. This is the only indication of air in the loop.
NOTE: If air is purged from the system while using a 10 in.
PVC flush tank, the level drop will only be 1 to 2 in. since lig-
uids are incompressible. If the level drops more than this,
flushing should continue since air is still being compressed in
the loop. If level is less than 1 to 2 in., reverse the flow.

8. Repeat this procedure until all air is purged.
9. Restore power.

Antifreeze may be added before, during or after the flushing pro-
cess. However, depending on when it is added in the process, it
can be wasted. Refer to the Antifreeze section on page 55 for more
detail.
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Loop static pressure will fluctuate with the seasons. Pressures will
be higher in the winter months than during the warmer months.
This fluctuation is normal and should be considered when
charging the system initially. Run the unit in either heating or
cooling for several minutes to condition the loop to a
homogeneous temperature.

When complete, perform a final flush and pressurize the loop to a
static pressure of 40 to 50 psig for winter months or 15 to 20 psig
for summer months.

After pressurization, be sure to remove the plug from the end of
the loop pump motor(s) to allow trapped air to be discharged and
to ensure the motor housing has been flooded. Be sure the loop
flow center provides adequate flow through the unit by checking
pressure drop across the heat exchanger. Compare the results to
the data in Fig. 44 and 45.

System Flow

FLOW VERIFICATION

The SOWC WSHP units ordered without a factory flow switch as
standard. It is recommend to field installed a flow switch or
special order a flow switch as factory installed to prevent the
compressor from operating without loop flow.

IMPORTANT: It is recommended to have a flow switch to pre-
vent the unit from running if water flow is lost.

FLOW REGULATION

Flow regulation can be accomplished by two methods. Most water
control valves have a flow adjustment built into the valve. By
measuring the pressure drop through the unit heat exchanger, the
flow rate can be determined. Adjust the water control valve until
the desired flow rate is achieved. Since the pressure constantly
varies, two pressure gauges may be needed in some applications.
See Fig. 44 and 45 for waterside pressure drop.

An alternate method of flow regulation is to install an automatic
flow control valve. These valves feature a removable cartridge
that controls the maximum flow through the valve assembly.
Verify that the water flow control cartridge matches the
application flow requirement.

060'010
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Flow Rate (gpm)

Fig. 44 — Water Pressure Drop Curve for Units Without 2-Way Valve
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Fig. 45 — Water Pressure Drop Curve for Units With 2-Way Valve
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ANTIFREEZE

In areas where leaving water temperatures drop below 40°F or
where piping will be routed through areas subject to freezing, anti-
freeze is needed.

Alcohols and glycols are commonly used as antifreeze agents.
Freeze protection should be maintained to 15°F below the lowest
expected entering loop temperature. For example, if the lowest
expected entering loop temperature is 30°F, the leaving loop
temperature would be 22 to 25°F. Therefore, the freeze protection
should be at 15°F (30°F — 15°F = 15°F).

NOTE: All alcohols should be pre-mixed and pumped from a
reservoir outside of the building or introduced under water level to
prevent fuming.

Calculate the total volume of fluid in the piping system.
(See Table 23.) Use the percentage by volume in Table 24 to
determine the amount of antifreeze to use. Antifreeze concentra-
tion should be checked from a well-mixed sample using a
hydrometer to measure specific gravity.

Table 23 — Approximate Fluid Volume (gal.)
per 100 Ft of Pipe 2

PIPE DIAMETER (in.) VOLUME (gal.)
1 41
Copper 1.25 6.4
1.5 9.2
Rubber Hose 1 3.9
3/4 IPS SDR11 2.8
1 1PS SDR11 4.5
1-1/4 IPS SDR11 8.0
Polyethylene 1/2 IPS SDR11 10.9
2 IPS SDR11 18.0
1-1/4 IPS SCH40 8.3
1-1/2 IPS SCH40 10.9
2 IPS SCH 40 17.0
NOTE(S):
a. Volume of heat exchanger is approximately 1.0 gallon.
LEGEND
IPS — Internal Pipe Size
SCH — Schedule
SDR — Standard Dimensional Ratio
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Table 24 — Antifreeze Percentages by Volume

MINIMUM TEMPERATURE FOR
ANTIFREEZE FREEZE PROTECTION (°F)
10 15 20 25
Methanol (%) 25 21 16 10
0,
o Sy | ® | w | = |
Ethanol (%) 29 25 20 14

FREEZE PROTECTION SELECTION

The 25°F FP1 factory setting (water) should be used to avoid
freeze damage to the unit.

Once antifreeze is selected, refer to the Step 9 of this manual for
FREEZE Protection settings on the UPM board.

START-UP
Use the procedure outlined below to initiate proper unit start-up.

Operating Limits
ENVIRONMENT

This equipment is designed for indoor installation only. Extreme
variations in temperature, humidity and corrosive water or air will
adversely affect the unit performance, reliability and service life.

NOTE: Two factors determine the operating limits of a unit:
entering-air temperature and water temperature. Whenever any of
these factors are at a minimum or maximum level, the other two
factors must be at a normal level to ensure proper unit operation.
(See Tables 26-37.)

POWER SUPPLY

A voltage variation of + 10% of nameplate utilization voltage is
acceptable.

UNIT STARTING CONDITIONS

Depending on the model, units should start and operate with
entering water temperature temperatures between 20 and 110°F
and entering air temperatures between 45 and 95°F. Water flow
rates should be between 1.5 and 3.0 GPM/nominal cooling ton.

NOTE: These operating limits are not normal or continuous
operating conditions. Assume that such a start-up is for the
purpose of bringing the building space up to occupancy
temperature. See Table 25 for operating limits.



Table 25 — Operating Limits

FLUID
TYPE LIMIT COOLING | HEATING
Minimum Ambient (F) 50 40
Maximum Ambient (F) 100 85
Air Rated Ambient (F) 80 68
Minimum Entering (F db/wb) 65/57 45
Maximum Entering (F db/wb) 95/85 80
Rated Entering (F) 80/67 68/57
Minimum Entering (F)2 45 20
Max Entering (F) 110 80
Typical Water Loop - -
Entering Ground Loop 50-80 25-50
Range (F) [Ground Water|  50-70 40-60
Rated Water Loop 86 68
ate
o Entering (F) Ground Loop 77 32
Liquid Ground Water 59 50
Anti-Freeze Requirment
(LWT / EWT F) <40/<50
400 psi/2,758 kPa
Maximum operating water (Standard unit)
pressure (PSl/kPa) 300 psi/2,068 kPa (with
water valve option)
Minimum operating Flow 15
Rate (GPM/Ton) )
NOTE(S):

a. Units with waterside economizer options can operate with EWT < 45°F.
LEGEND

DB — DryBulb
EWT — Entering Water Temperature
LWT — Leaving Water Temperature
WB — WetBulb

Start-Up Procedure

A 'WARNING

When the disconnect switch is closed, high voltage is present
in some areas of the electrical panel. Exercise caution when
working with the energized equipment. Failure to heed this
warning could lead to personal injury.

1. Restore power to system.

2. Tum thermostat blower position to ON or use the DDC
interface to enable the unit blower. The blower should start.

3. Balance airflow at diffusers/dampers.
Adjust all water valves to the full open position.

5. Use the thermostat or DDC control to enable the compressor
by placing the unit in cooling mode.

6. Verify compressor operation. If scroll compressor, verify
compressor rotation direction.
SCROLL COMPRESSOR ROTATION

It is important to be certain compressor is rotating in the proper
direction. To determine whether or not compressor is rotating in
the proper direction:

1. Connect service gauges to suction and discharge pressure
fittings.

2. Energize the compressor by using the thermostat or DDC
control to put the unit in cooling mode.

3. The suction pressure should drop and the discharge pressure
should rise, as is normal on any start-up.
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If the suction pressure does not drop and the discharge pressure
does not rise to normal levels:

1. Turn off power to the unit. Install disconnect tag.

2. Reverse any two of the unit power leads.

3. Reapply power to the unit and verify pressures are correct.
The suction and discharge pressure levels should now move
to their normal start-up levels.

When the compressor is rotating in the wrong direction, the unit

makes more noise and does not provide cooling.

After a few minutes of reverse operation, the scroll compressor
internal overload protection will open, thus activating the unit
lockout. This requires a manual reset. To reset the lockout, turn the
thermostat on and then off or power cycle the unit power feed.

NOTE: There is a 5-minute time delay before the compressor will
restart.

COOLING MODE START-UP

1.

Using the thermostat or DDC control, operate the unit in the
cooling cycle. Refer to Table 25 for operating limits. Allow
the unit to run for a minimum of five minutes and record the
operating data.

Check for water leaks and vibration.

Check for cool air delivery at unit grille a few minutes after
the unit has begun to operate.

Verify that the compressor is on and that the water flow rate is
correct by measuring pressure drop through the heat
exchanger using P/T plugs. Check the elevation and
cleanliness of the condensate lines; any dripping could be a
sign of a blocked line. Be sure the condensate trap includes a
water seal.

Check the temperature of both supply and discharge water.
Compare to Tables 26-37. If temperature is within range,
proceed. If temperature is outside the range, check the cooling
refrigerant pressures in Tables 26-37.

Check air temperature drop across the coil when compressor
is operating. Air temperature drop should be between 15 and
25°F.

Disable cooling mode and wait a period of 5 minutes to allow
system pressures to equalize.

HEATING MODE START-UP

1.

After waiting for a period of 5 minutes after the cooling cycle,
use the thermostat or DDC control to operate the unit in the
heating cycle. Refer to Table 25 for operating limits. Allow
the unit to run for a minimum of five minutes and record the
operating data.

Check for water leaks and vibration.

Check for warm air delivery at unit grille a few minutes after
the unit has begun to operate.

Verify that the compressor is on and that the water flow rate is
correct by measuring pressure drop through the heat
exchanger using P/T plugs.

Check the temperature of both supply and discharge water.
Compare to Tables 26-37. If temperature is within range, pro-
ceed. If temperature is outside the range, check the cooling
refrigerant pressures in Tables 26-37.

Check air temperature rise across the coil when compressor is
operating. Air temperature rise should be between 20°F and
30°F.

Disable heating mode.



Table 26 — 50WC007 Typical Unit Operating Pressures and Temperatures

ENTER WATER - - COOLING - - - HEATING -
FLUID TEMP FLOW Suction Discharge |\v.¢ar Temp Air Temp Suction Discharge ||y ¢ar Temp Air Temp
(°F) (gpm/ton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F Rise
(psig) (psig) F (psig) (psig) F
30 14 — — — — 62-72 261-271 5-6 15-19
2.0 — — — — 64-74 263-273 4-5 15-19
40 14 107-130 155-187 12-18 18-22 76-86 273-283 6-7 17-21
2.0 107-129 148-177 8-13 18-22 79-89 276-286 4-5 18-22
50 14 108-134 178-218 12-16 17-21 92-102 287-297 8-9 20-24
2.0 108-132 171-208 8-11 17-22 96-106 290-300 5-6 21-25
60 14 109-137 205-253 11-16 17-21 109-119 302-312 9-10 23-27
2.0 109-135 198-241 8-11 17-21 114-124 306-316 6-7 24-28
70 14 111-140 235-290 11-14 17-20 127-137 317-327 10-11 26-30
2.0 110-139 228-278 8-11 18-21 134-144 323-333 7-8 27-31
80 14 111-143 268-330 10-16 17-21 147-157 335-345 12-13 30-34
2.0 111-142 262-319 7-10 17-21 155-165 342-352 8-9 31-35
90 14 112-146 305-375 10-14 17-20 169-179 354-364 13-14 33-37
2.0 112-145 300-364 7-10 17-20 — — — —
100 14 114-150 346-423 9-14 16-20 — — — —
2.0 114-149 343-413 7-10 16-20 — — — —
Table 27 — 50WCO009 Typical Unit Operating Pressures and Temperatures
ENTER WATER : : COOLING : : : HEATING :
FLUID TEMP FLOW Suction Discharge |\y-¢ar Temp Air Temp Suction Discharge |\y-¢ar Temp Air Temp
(°F) (gpmiton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F R:se
(psig) (psig) F (psig) (psig) F
30 1.8 — — — — 61-81 229-285 5-6 18-22
2.4 — — — — 62-83 230-287 4-5 19-23
40 1.8 107-132 159-191 11-16 20-25 74-97 240-300 6-7 21-26
2.4 107-131 153-183 9-12 20-25 75-100 242-302 4-5 21-26
50 1.8 109-135 183-223 11-16 20-25 89-116 254-317 7-9 24-30
2.4 109-133 178-215 8-12 20-25 91-120 256-320 5-6 24-30
60 1.8 111-138 210-257 11-15 19-24 105-136 268-334 8-10 27-34
2.4 111-136 205-250 8-11 20-25 108-141 271-339 6-7 27-34
70 1.8 111-139 241-295 11-14 19-24 123-157 284-354 9-12 30-38
2.4 112-139 236-288 8-11 19-24 127-164 287-359 7-8 31-39
80 1.8 113-142 276-338 10-14 19-23 143-181 300-374 10-12 34-42
2.4 114-141 271-330 7-10 19-24 148-188 306-381 8-9 34-43
90 1.8 116-146 315-384 9-14 18-23 — — — —
2.4 116-145 310-376 8-9 18-23 — — — —
100 1.8 117-148 357-434 9-12 18-22 — — — —
2.4 118-147 354-427 7-10 18-22 — — — —
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Table 28 — 50WC012 Typical Unit Operating Pressures and Temperatures

ENTER WATER - - COOLING - - - HEATING -
FLUID TEMP FLOW Suction Discharge |\v.iar Temp Air Temp Suction Discharge ||y ¢ar Temp Air Temp
(°F) (gpm/ton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F Rise
(psig) (psig) F (psig) (psig) F
30 2 — — — — 57-73 229-288 6-7 19-22
3 — — — — 59-76 232-293 4-5 19-22
40 2 103-129 164-206 14-19 20-24 68-87 241-303 7-8 21-25
3 103-128 152-191 10-12 20-25 72-92 244-308 5-6 22-26
50 2 104-132 188-237 14-18 20-23 74-110 254-319 8-9 24-28
3 104-131 176-222 10-11 20-24 78-116 259-325 6-7 25-29
60 2 106-135 215-271 13-18 20-24 97-121 269-337 9-11 27-32
3 105-133 203-256 10-11 20-24 102-128 275-344 7-8 28-34
70 2 107-137 245-308 13-17 20-23 113-141 286-357 11-13 30-36
3 107-135 233-293 9-12 19-23 121-149 293-366 7-9 31-37
80 2 109-140 278-349 12-17 19-23 132-162 305-379 12-14 34-40
3 109-139 267-334 8-11 19-23 141-172 313-389 8-10 35-42
90 2 111-143 314-394 12-16 19-22 — — — —
3 111-142 303-379 8-11 18-22 — — — —
100 2 113-146 353-443 11-14 18-22 — — — —
3 113-144 344-428 7-10 18-22 — — — —
Table 29 — 50WCO015 Typical Unit Operating Pressures and Temperatures
ENTER WATER : : COOLING : : : HEATING :
FLUID TEMP FLOW Suction Discharge |\v-¢ar Temp Air Temp Suction Discharge |\y-¢ar Temp Air Temp
(°F) (gpmiton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F R:se
(psig) (psig) F (psig) (psig) F
30 2.5 — — — — 57-73 235-290 6-7 19-21
3.8 — — — — 59-76 238-293 4-5 20-23
40 25 108-135 178-219 14-20 22-26 69-88 248-305 7-8 22-25
3.8 108-134 166-204 10-13 22-26 72-92 251-310 5-5 23-26
50 2.5 109-138 204-251 14-20 22-26 75-112 262-322 9-10 25-28
3.8 108-136 192-236 9-12 21-26 80-118 266-327 6-7 26-30
60 2.5 110-140 233-287 14-18 21-25 98-123 278-340 10-11 28-32
3.8 110-139 221-272 9-12 22-26 104-130 283-347 7-8 29-33
70 2.5 111-142 265-326 13-18 21-25 115-143 294-360 11-12 32-36
3.8 111-141 253-311 9-12 21-25 122-151 302-369 8-9 33-38
80 2.5 112-145 301-369 13-17 21-24 134-164 314-382 13-14 35-40
3.8 112-143 290-355 8-11 21-25 143-175 323-393 9-10 36-42
90 2.5 114-147 339-416 12-17 20-24 155-188 335-406 14-16 39-44
3.8 114-146 330-403 9-10 20-24 — — — —
100 2.5 116-150 381-469 11-16 20-23 — — — —
3.8 116-149 374-456 8-10 20-24 — — — —
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Table 30 — 50WCO018 Typical Unit Operating Pressures and Temperatures

ENTER WATER - - COOLING - - - HEATING -
FLUID TEMP FLOW Suction Discharge |\v.¢ar Temp Air Temp Suction Discharge ||y ¢ar Temp Air Temp
(°F) (gpm/ton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F Rise
(psig) (psig) F (psig) (psig) F
30 3 — — — — 59-69 266-286 7-8 20-24
5 — — — — 64-74 272-292 4-5 21-25
40 3 100-118 176-196 15-18 21-25 71-81 281-301 8-9 23-27
5 99-117 160-180 9-12 21-25 77-87 288-308 5-6 24-28
50 3 102-120 203-223 14-17 20-24 85-95 297-317 9-10 26-30
5 101-119 187-207 8-11 20-24 93-103 306-326 6-7 28-32
60 3 104-122 234-254 14-17 20-24 101-111 316-336 10-11 29-33
5 103-121 217-237 8-11 20-24 110-120 326-346 7-8 31-35
70 3 106-124 267-287 14-17 19-23 118-128 335-355 12-13 33-37
5 105-123 251-271 8-11 20-24 129-139 349-369 7-8 35-39
80 3 108-126 305-325 13-16 19-23 137-147 357-377 13-14 37-41
5 107-125 289-309 8-11 19-23 151-161 374-394 8-9 39-43
90 3 110-128 346-366 13-16 19-23 158-168 382-402 15-16 41-45
5 109-127 332-352 7-10 19-23 — — — —
100 3 112-130 391-411 12-15 18-22 — — — —
5 112-130 378-398 7-10 18-22 — — — —
Table 31 — 50WC024 Typical Unit Operating Pressures and Temperatures
ENTER WATER : : COOLING : : : HEATING :
FLUID TEMP FLOW Suction Discharge |\y-¢ar Temp Air Temp Suction Discharge |\y-¢ar Temp Air Temp
(°F) (gpmiton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F R:se
(psig) (psig) F (psig) (psig) F
30 3 — — — — 55-65 256-276 8-9 18-22
6 — — — — 62-72 264-284 4-5 20-24
40 3 105-122 213-231 20-23 21-25 66-76 269-289 10-11 21-25
6 102-119 178-196 10-13 21-25 76-86 279-299 5-6 23-27
50 3 106-123 242-260 19-22 20-24 79-89 283-303 11-12 24-28
6 104-121 206-224 9-12 21-25 91-101 296-316 6-7 26-30
60 3 108-125 274-292 19-22 20-24 93-103 298-318 13-14 27-31
6 106-123 238-256 9-12 20-24 108-118 314-334 7-8 30-34
70 3 110-127 309-327 18-21 19-23 109-119 315-335 14-15 30-34
6 108-125 273-291 9-12 20-24 126-136 334-354 8-9 33-37
80 3 112-129 347-365 18-21 19-23 126-136 334-354 16-17 33-37
6 110-127 312-330 9-12 19-23 147-157 357-377 9-10 37-41
90 3 114-131 390-408 17-20 19-23 145-155 354-374 18-19 37-41
6 112-129 356-374 8-11 19-23 — — — —
100 3 116-133 436-454 16-19 18-22 — — — —
6 114-131 404-422 8-11 18-22 — — — —
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Table 32 — 50WCO030 Typical Unit Operating Pressures and Temperatures

ENTER WATER - - COOLING - - - HEATING -
FLUID TEMP FLOW Suction Discharge |\v.iar Temp Air Temp Suction Discharge ||y ¢ar Temp Air Temp
(°F) (gpm/ton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F Rise
(psig) (psig) F (psig) (psig) F
30 4 — — — — 53-63 273-293 7-8 18-22
7.5 — — — — 59-69 280-300 4-5 20-24
40 4 102-120 200-218 19-22 21-25 64-74 287-307 9-10 21-25
7.5 100-118 173-191 10-13 21-25 72-82 296-316 5-6 23-27
50 4 104-122 227-245 18-21 20-24 77-87 302-322 10-11 24-28
7.5 102-120 201-219 9-12 21-25 87-97 314-334 6-7 26-30
60 4 105-123 257-275 18-21 20-24 91-101 320-340 12-13 27-31
7.5 104-122 232-250 9-12 20-24 103-113 334-354 7-8 29-33
70 4 107-125 291-309 17-20 20-24 107-117 339-359 13-14 30-34
7.5 106-124 266-284 9-12 20-24 121-131 357-377 8-9 33-37
80 4 109-127 328-346 16-19 19-23 124-134 360-380 15-16 34-38
7.5 108-126 305-323 8-11 19-23 142-152 382-402 9-10 37-41
90 4 111-129 370-388 16-19 19-23 143-153 384-404 17-18 37-41
7.5 110-128 349-367 8-11 19-23 — — — —
100 4 113-131 415-433 15-18 18-22 — — — —
7.5 113-131 396-414 8-11 19-23 — — — —
Table 33 — 50WCO036 Typical Unit Operating Pressures and Temperatures
ENTER WATER : : COOLING : : : HEATING :
FLUID TEMP FLOW Suction Discharge |\v-¢ar Temp Air Temp Suction Discharge |\y-¢ar Temp Air Temp
(°F) (gpmiton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F R:se
(psig) (psig) F (psig) (psig) F
30 4.5 — — — — 49-59 257-277 7-8 17-21
9 — — — — 56-66 266-286 4-5 19-23
40 4.5 115-131 207-231 21-24 23-27 60-70 269-289 9-10 19-23
9 112-128 171-195 10-13 23-27 67-77 275-295 5-6 21-25
50 4.5 116-132 234-258 20-23 22-26 71-81 278-298 10-11 22-26
9 114-130 197-221 10-13 23-27 81-91 286-306 5-6 24-28
60 4.5 118-134 264-288 20-23 22-26 84-94 289-309 12-13 25-29
9 116-132 227-251 10-13 22-26 96-106 299-319 6-7 27-31
70 4.5 119-135 297-321 19-22 21-25 98-108 301-321 13-14 28-32
9 118-134 260-284 9-12 22-26 113-123 316-336 7-8 31-35
80 4.5 121-137 333-357 18-21 21-25 114-124 317-337 15-16 31-35
9 119-135 297-321 9-12 21-25 132-142 335-355 8-9 35-39
90 4.5 122-138 372-396 18-21 21-25 131-141 334-354 17-18 35-39
9 121-137 338-362 9-12 21-25 153-163 356-376 9-10 39-43
100 4.5 124-140 414-438 17-20 20-24 — — — —
9 123-139 383-407 8-11 20-24 — — — —
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Table 34 — 50WC042 Typical Unit Operating Pressures and Temperatures

ENTER WATER - - COOLING - - - HEATING -
FLUID TEMP FLOW Suction Discharge |\v.¢ar Temp Air Temp Suction Discharge ||y ¢ar Temp Air Temp

(°F) (gpm/ton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F Rise

(psig) (psig) F (psig) (psig) F
30 6 — — — — 54-64 249-273 7-8 18-22
10.5 — — — — 59-69 254-278 4-5 19-23
40 6 109-125 197-221 17-20 21-25 66-76 262-286 8-9 21-25
10.5 108-124 174-198 9-12 21-25 72-82 268-292 5-6 22-26
50 6 111-127 224-248 16-19 21-25 79-89 275-299 9-10 23-27
10.5 110-126 201-225 9-12 21-25 87-97 283-307 6-7 25-29
60 6 112-128 255-279 16-19 20-24 94-104 290-314 11-12 26-30
10.5 111-127 231-255 9-12 21-25 103-113 300-324 6-7 28-32
70 6 114-130 289-313 15-18 20-24 110-120 307-331 12-13 29-33
10.5 113-129 266-290 9-12 20-24 122-132 320-344 7-8 32-36
80 6 115-131 326-350 15-18 20-24 129-139 327-351 14-15 33-37
10.5 114-130 304-328 8-11 20-24 143-153 342-366 8-9 36-40
90 6 117-133 368-392 14-17 19-23 148-158 348-372 15-16 37-41
10.5 116-132 347-371 8-11 19-23 165-175 367-391 9-10 40-44

100 6 119-135 413-437 14-17 19-23 — — — —

10.5 118-134 394-418 8-11 19-23 — — — —

Table 35 — 50WC048 Typical Unit Operating Pressures and Temperatures
ENTER WATER : : COOLING : : : HEATING :
FLUID TEMP FLOW Suction Discharge |\y-¢ar Temp Air Temp Suction Discharge |\y-¢ar Temp Air Temp

(°F) (gpmiton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F R:se

(psig) (psig) F (psig) (psig) F
30 8 — — — — 49-69 258-278 6-7 18-22
12 — — — — 53-73 262-282 4-5 19-23
40 8 109-125 204-224 14-17 21-25 61-81 271-291 7-8 21-25
12 108-124 184-204 9-12 21-25 66-86 276-296 5-6 22-26
50 8 111-127 230-250 14-17 21-25 75-95 286-306 8-9 24-28
12 110-126 210-230 9-12 21-25 80-100 292-312 6-7 25-29
60 8 112-128 260-280 14-17 21-25 90-110 302-322 9-10 27-31
12 111-127 239-259 9-12 21-25 97-117 310-330 6-7 28-32
70 8 114-130 294-314 13-16 20-24 106-126 321-341 11-12 30-34
12 113-129 273-293 9-12 20-24 115-135 330-350 7-8 32-36
80 8 115-131 331-351 13-16 20-24 125-145 341-361 12-13 33-37
12 114-130 310-330 8-11 20-24 135-155 353-373 8-9 35-39
90 8 117-133 372-392 12-15 19-23 145-165 364-384 13-14 37-41
12 116-132 352-372 8-11 20-24 157-177 379-399 9-10 39-43

100 8 118-134 417-437 12-15 19-23 — — — —

12 118-134 398-418 8-11 19-23 — — — —
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Table 36 — 50WC060 Typical Unit Operating Pressures and Temperatures

ENTER WATER - - COOLING - - - HEATING -
FLUID TEMP FLOW Suction Discharge |\v.iar Temp Air Temp Suction Discharge ||y ¢ar Temp Air Temp
(°F) (gpm/ton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F Rise
(psig) (psig) F (psig) (psig) F
30 10 — — — — 49-65 264-321 6-8 21-25
15 — — — — 53-69 268-326 4-5 21-26
40 10 94-119 196-235 14-20 22-26 60-78 278-340 8-9 24-28
15 94-118 181-217 9-12 22-26 64-83 284-347 5-6 25-30
50 10 95-121 221-267 13-19 21-25 72-93 295-361 9-10 27-32
15 95-120 206-249 9-12 21-26 77-99 302-370 6-7 28-34
60 10 96-123 249-302 13-19 21-26 86-109 314-385 10-12 30-36
15 97-122 234-284 9-13 21-25 92-117 323-396 7-8 31-37
70 10 98-125 281-342 12-18 21-25 101-128 336-412 11-13 34-40
15 98-124 266-323 8-13 21-25 109-137 347-425 8-9 35-42
80 10 99-127 316-384 12-18 20-24 119-148 360-440 12-15 37-44
15 100-126 303-366 8-11 20-24 128-159 373-456 8-10 39-46
90 10 101-129 355-431 12-18 20-24 138-170 386-472 13-16 41-49
15 101-128 343-413 8-11 20-24 150-184 402-489 9-11 44-52
100 10 103-132 398-481 12-16 19-23 — — — —
15 103-130 387-464 8-11 20-24 — — — —
Table 37 — 50WCO070 Typical Unit Operating Pressures and Temperatures
ENTER WATER : : COOLING : : : HEATING :
FLUID TEMP FLOW Suction Discharge |\v-¢ar Temp Air Temp Suction Discharge |\y-¢ar Temp Air Temp
(°F) (gpmiton) Pressure Pressure Rise °F D|;op Pressure Pressure Drop °F R:se
(psig) (psig) F (psig) (psig) F
30 12 - - - - 52-68 252-309 5-7 22-26
16 - - - - 54-70 255-313 4-5 22-27
40 12 97-123 185-225 13-17 22-27 63-81 265-327 7-8 25-29
16 97-122 176-214 9-14 22-27 66-85 269-332 5-6 25-30
50 12 98-125 209-257 12-17 22-27 76-97 281-347 8-9 27-32
16 98-124 200-245 9-12 22-27 79-101 285-353 6-7 28-34
60 12 100-127 236-292 12-17 22-26 91-114 299-370 8-10 30-36
16 99-126 227-279 9-13 22-26 94-119 304-377 7-8 32-38
70 12 101-129 267-329 12-16 21-26 106-133 318-394 10-12 34-40
16 101-128 259-318 8-13 21-26 111-139 325-403 8-9 35-42
80 12 102-130 302-372 11-16 21-25 125-154 342-422 10-13 38-45
16 102-130 293-359 9-12 21-26 131-162 349-432 8-10 40-47
90 12 104-133 339-417 11-15 21-25 145-177 367-453 12-15 42-50
16 104-132 333-405 8-11 21-25 153-187 377-464 9-11 44-52
100 12 105-135 382-466 10-15 20-24 - - - -
16 105-134 376-455 8-11 20-24 - - - -
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OPERATION
Power Up Mode

The unit will not operate until all the inputs, terminals and safety
controls are checked for normal operation.

NOTE: The compressor will have a 5-minute anti-short cycle
upon power up.

Unit Protection Module (UPM)

All Carrier WSHP units feature an advanced UPM which imple-
ments all the critical equipment safeties and allows for continuous
safe and reliable operation. Fig. 46 shows the UPM sequence of
operations for units safeties. Refer to Step 9 for detailed informa-
tion about Safeties and Alarms.

Option Card

An optional expansion card is provided on units that are intended
to be controlled by a thermostat. The card supplements the prima-
ry thermostat control by controlling auxiliary devices that a ther-
mostat is not typically capable of controlling. Refer to Step 9 for
information.

Sequence of Operation of Units Without DDC
Controller

STANDBY

Y and W terminals are not active in Standby mode; however, the
O and G terminals may be active, depending on the application.
The compressor will be off.

COOLING

Y and O terminals are active in Cooling mode. After power up, the
first call to the compressor will initiate a 270 to 300 second random
start delay and a 5-minute anti-short cycle protection time delay.
After both delays are complete, the compressor is energized.

NOTE: On all subsequent compressor calls the random start delay
is omitted.

HEATING STAGE 1

Terminal Y is active in heating stage 1. After power up, the first
call to the compressor will initiate a 270 to 300 second random
start delay and a 5-minute anti-short cycle protection time delay.
After both delays are complete, the compressor is energized.

NOTE: On all subsequent compressor calls the random start delay
is omitted.

HOT GAS REHEAT WITH OPTION CARD (OPTIONAL)

Terminal H is active in dehumidification mode with hot gas
reheat. After a call for H, the reversing valve (O), compressor (Y),
and fan (G) are also enabled.

NOTE: Any call for cooling (Y), heating (Y or W), or reversing
valve (O) will override dehumidification mode (H).

WATERSIDE ECONOMIZER WITH OPTION CARD
(OPTIONAL)

Y and O terminals are active in Cooling mode. When the entering
water temperature drops below the configured entering water tem-
perature set point specified on the Option Card, the compressor
and reversing valve are disabled and the waterside economizer is
enabled. The waterside economizer three way control valve will
divert water to the economizer coil for free cooling. If a cooling
call remains for a period of > 10 min the compressor will be en-
abled to assist the WSE in meeting the cooling demand. When the
entering water temperature rises above the configured on the Op-
tion card board set point, the waterside economizer is disabled and
the compressor and reversing valve are enabled.

AUXILARY ELECTRIC HEAT (OPTIONAL)

The output provided on the controller shall be able to control sin-
gle stage of electric heat. The sequence of operation of the electri-
cal heat is an alternative/emergency heat. When the terminal W is
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energized, it will enable Electric heater and disable compressor
(Y).

TWO-POSITION MOTORIZED ISOLATION VALVE (2-
WAY SOLENOID VALVE) (OPTIONAL)

The two way water flow control valve is enabled anytime there is
a call for cooling (Y), heating (Y), or dehumidification (H) and
allows water to flow through the unit. When there is no call for
cooling, heating, or dehumidification, the water flow control valve
is disabled, stopping flow through the unit.

BOILERLESS HEAT WITH OPTION CARD (OPTIONAL)

When the entering water temperature is below the configured set
point on the Option Card (refer to Step 9) and there is a call for
heating (Y), the compressor is disabled and the auxiliary heat out-
put is enabled (W). When the entering water temperature is above
the configured EWT set point, the auxiliary heat out-put is dis-
abled and the compressor is enabled.

DIFFERENTIAL PRESSURE SWITCH / FLOW SWITCH
(OPTIONAL)

The flow switch monitors the pressure difference between two
points on the waterside. The unit will be shut down if flow is not
met.

REFRIGERANT
(OPTIONAL)

The A2L sensor continually samples the air and if the concentra-
tion of refrigerant detected is higher than the preset threshold
(15% LFL), it sends a signal to the UPM which then switches off
the compressor and turns on the blower. The compressor will re-
main off until saturation level is within acceptable range (12%
LFL). The A2L sensor is connected to the UPM, it must always
remain connected. If communication is lost, the UPM will enter
refrigerant leak hard lockout fault and energize the alarm contact.
To test that the communication between the sensor and board is
active, the sensor can be disconnected from the UPM, which
should simulate a fault. The A2L sensor for the refrigerant leak
detection system shall only be replaced with the part specified on
the spare parts list.

LEAK DETECTION SYSTEM

/ANWARNING

When refrigerant leak detection system installed, unit must be
powered except for service.

/ANWARNING

Continuous air circulation required for proper functioning.

COMPRESSOR RELAY (OPTIONAL)

Optional relay providing compressor status via a normally open
set of dry contacts.

PUMP/VALVE RELAY (OPTIONAL)

The pump/valve relay is enabled anytime there is a call for cool-
ing (Y), heating (Y), or dehumidification (H) and can be used to
enable/disable field installed 2 way solenoid valve or circulator
pumps. When there is no call for cooling, heating, or
dehumidification, pump/valve relay is disabled.




V > 18VAC

A2L SENSOR
EXISTS?

FLAMMABILITY
>15%

NO

A
R =24VAC

BLINK CODE ON STATUS LED
SOFT LOCKOUT
RECORD ALARM

START COUNTER (IF APPLICABLE)
A

LOCKOUT CAN BE SET TO,

BLINK CODE ON
STATUS LED

HARD
LOCKouT

BLINK CODE ON STATUS LED
DISPLAY OUTPUT = PULSE
ALR OUTPUT = ON/PULSE

CC OUTPUT = OFF

NO | START ANTI SHORT NO
gl CYCLE

INITIAL
POWER UP?

T >ASC OR
RS SEC

YES

| START RANDOM START

Fig. 46 — UPM Sequence of Operations
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Sequence of Operation for Units with TruVu
DDC Controller

Units with TruVu DDC controller still feature a UPM board for
unit operation, so the operation will be similar to the sequence
for units without DDC controller. TruVu does feature advanced
functionality, such as automatic fan speed control and

(==
58 2
UPM Communication B|Net+
Factory installed - [Net-
Modbus card 2 shield
s
@
=
Accesses ®
RNET (ZS sensors, g

TruVu ET display)

Universal Inputs

Factory-installed: SAT, —

LWT, EWT, compressor
status, fan status.

L1E892N-AL H#1ed
J3]j013u0)
|esIaAIun

24vdc Terminal
Optional factory-installed:
differential pressure flow switch

\ [

Universal Inputs
Optional field-installed: =
RAT, SPT, emergency
shutdown, remote
occupancy, secondary
condensate
overflow flow switch

intelligent alarming, which will differ from the units with UPM
board only. Below is an overview of the different features for
the TruVu controls. See Fig. 47 for TruVu Control Board over-
view.

ActNet Devices
Source water iVUsmart
valves,

OA damper actuator

8 Network

- Communication
H BACnet/IP,

. BACnet/Ethernet,

} Modbus TCP/IP
USB Service Port
TruVu ET Display,
Field Assistant (laptop)
USB Wi-Fi Service Adapter (USB-W)
Universal Output
1 Factory installed: Fan On G1/

PWM ECM Fan Modulation /
0-10 VDC VFD Modulation

Analog Outputs
Optional factory-installed
dehumidification (MHGRH).
Optional field-installed: auxillary heat,
waterside economizer, outdoor air
damper, dehumidification, source
water valve

Common
Uo-01
AD-02
Gnd
AD-03

Binary Outputs
Factory-installed: compressor,
reversing valve, auxiliary heat,
waterside economizer, FanOn

(G2/G3), dehumidification (on/off
HGRH), cycle with fan/compressor

Fig. 47 — TruVu Control Board
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SCHEDULING

Time periods can be configured to schedule the transitions from
occupied to unoccupied operation. The time periods control the
space temperature to occupied heating and cooling setpoints. The
unit operates continuously in the Occupied mode until a time
schedule is configured by using either the TruVu Equipment
Touch, Field Assistant, the i-Vu® application, or a third-party con-
trol system enables/disables the BAS On/Off point. The local time
and date for these functions must be set to operate properly.

The occupancy source can be changed to one of the following:
Occupancy Schedules

The controller is occupied 24/7 until you configure a time sched-
ule using either the TruVu Equipment Touch, Field Assistant, the
i-Vu® application, or a third party Enables/Disables the BAS
On/Off point. You can disable this by going to Configuration >
Unit Configuration > Occupancy Schedules, changing the point
from Enable to Disable and clicking OK.

NOTE: You must Enable this point in order for the TruVu ET
Touch, Field Assistant, or the i-Vu® application to assign a time
schedule to the controller.

Schedule_Schedule

The unit operates according to the schedule configured and stored
in the unit. The schedule is accessible via the TruVu ET, the i-Vu®
application, or Field Assistant. The daily schedule consists of a
start and stop time (standard or 24-hour mode) and 7 days of the
week, starting with Monday and ending on Sunday.

A CAUTION

Scheduling can only be controlled from one source.

Occupancy Input Contact (Option)

If configured for remote occupancy control (default), the TruVu
can use an external dry contact closure to determine the occupan-
cy status of the unit. You must disable the Occupancy Schedules in
order to use the occupancy contact input. The unit enters an occu-
pied mode when it senses the abnormal input. After the input re-
turns to its normal state, the unit stays in the occupied mode for the
configured Occ Override Delay period (15 minutes default).

BAS (Building Automation System) On/Off

For use with a Building Automation System that supports network
scheduling, you must disable the Occupancy Schedules so the
BAS system can control the unit through a network communica-
tion and the BAS scheduling function.

Global Occupancy Scheduling

The TruVu can read the occupancy status from another unit so that
a group of WSHP's can be controlled from a single occupancy
schedule. The local Occupancy Schedules must be disabled in or-
der to use the global occupancy input.

BACnet Network Occupancy Input

The TruVu can accept an external BACnet Binary Network Input
for occupancy control. This function is only compatible with units
used in BACnet systems. You need to configure the System Occu-
pancy BACnet network input point to locate the device and point
name where the external occupancy point information resides.
You must also disable Occupancy Schedules in order to use this
mput.

INDOOR FAN

Fan Modes

You can configure the indoor fan to operate in any one of 3 fan
modes:

* Auto - intermittent operation during both occupied and un-
occupied periods
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* Continuous (default) - intermittent operation during unoc-
cupied periods and continuous during occupied periods

* Always on - operates the fan continuously during both oc-
cupied and unoccupied periods

In the continuous default mode, the fan is turned on when any one
of the following is true:

» It is in occupied mode, which is determined by the occu-
pancy status

* There is a demand for cooling or heating in unoccupied
mode

» There is a call for dehumidification (optional)
Auto Fan Speed Control

The TruVu can control up to 3 fan speeds using the ECM (Elec-
tronically Commutated Motor). The motor operates at the lowest
speed possible to provide quiet and efficient fan operation with the
best latent capability. The motor increases speed if additional cool-
ing or heating is required to reach the desired space temperature
setpoint. The control increases the motor's speed as the space tem-
perature rises above the cooling or below the heating setpoint. The
amount of space temperature increase above or below the setpoint
required to increase the fan speed is configurable in the setpoint.
Also, the control increases the fan speed as the Supply Air Tem-
perature approaches the configured minimum or maximum limits.

» Heating Max SAT Control - When heat is required and ac-
tive, the control continuously monitors the supply air tem-
perature to verify it does not rise above the configured
Maximum Heating SAT Limit (110° default). As the SAT
approaches this value, the control increases the fan speed
as required to ensure the SAT remains within the limit.
This provides the most quiet and efficient operation by
running the fan at the lowest speed possible.

* Cooling Min SAT Control - When mechanical cooling is
required and active, the control continuously monitors the
supply air temperature to verify it does not fall below the
configured Minimum Cooling SAT Limit (50° default). As
the SAT approaches this value, the control increases the
fan speed as required to ensure the SAT will remain within
the limit. Fan operates at the lowest speed during dehumid-
ification to maximize latent capacity during cooling.

Fan Delay

When power is reapplied after a power outage, there is a configu-
rable delay of 5 - 600 seconds (default 60) before starting the fan.
You must configure the fan delay:

* The Fan On Delay defines the delay time (0 - 30 seconds,
default 10) before the fan begins to operate after heating or
cooling is started.

» The Fan Off Delay defines the delay time (0 - 180 seconds,
default 45) the fan continues to operate after heating or
cooling is stopped.

NOTE: The fan continues to run as long as the compressors, heat-
ing stages, or the dehumidification relays are on. If the SPT failure
alarm, ZS Sensor failure alarm, or condensate overflow alarm is
active, the fan is shutdown immediately, regardless of occupancy
state or demand.

Fan Status

You can configure an optional input as either an occupancy input
contact or a fan status input. If configured as fan status, the con-
troller compares the status of the fan to the desired commanded
state. When the fan is commanded to run (ON), the fan status is
checked and verified to match the commanded state. If the fan sta-
tus is not on, then a fan status alarm is generated after 1 minute
and the equipment’s compressor(s) and auxiliary heat is disabled
and the optional OA damper closes.



COOLING OPERATION
Space Temperature Control

The TruVu operates 1 or 2 stages of compression to maintain the
desired cooling setpoint. The compressor outputs are controlled by
the PI (Proportional-integral) cooling loop and cooling stages
capacity algorithm. The algorithm calculates the desired number of
stages needed to satisfy the space by comparing the control tem-
perature (return air or space) to the appropriate cooling setpoint.

NOTE: The waterside economizer, if applicable, is used for first
stage cooling, in addition to the compressor(s). The following con-
ditions must be true for the cooling algorithm to run:

* Cooling is set to Enable
* The Fire/Smoke Input and Shutdown modes are inactive

* Heat mode is not active and the compressor time guard(s)
have expired

* Condensate overflow alarm status is Normal

» Fan Status is True (if option is enabled)

» If occupied, the control temperature is greater than the oc-
cupied cooling setpoint

* Control temperature reading is valid

* If unoccupied, the control temperature is greater than the
unoccupied cooling setpoint

» If economizer cooling is available and active, and the
economizer alone is insufficient to provide enough cooling

*  OAT > Cooling Lockout Temperature if OAT is available

* Source water pump is on (if source water linkage is active)

*  Water Flow Switch Status is True (if option is enabled)

If all of the above conditions are met, the compressors’ relays are
energized as required. Otherwise, they will be de-energized. If
cooling is active and if the SAT approaches the minimum SAT
limit, the fan will be indexed to the next higher speed. If this is in-
sufficient, and if the SAT falls further (equal to the minimum SAT
limit), the fan will be indexed to the maximum speed. If the SAT
still continues to falls 5°F below the minimum SAT limit, all cool-
ing stages will be disabled.

During Cooling, the reversing valve output is held in the cooling
position (either B or O type, as configured), even after the com-
pressor is stopped. The valve does not switch position until the
heating mode is required.

The configuration screens contain the Min SAT parameter as well
as Cooling Lockout based on outdoor air temperature (OAT). Both
can be adjusted to meet various specifications.

Passive Dehumidification

When the unit is configured for auto fan speed control the TruVu
will use the lowest fan speed setting possible to meet the setpoint
and stay within the maximum SAT limits. Using the lowest fan
speed possible in cooling operation will provide a method of pas-
sive dehumidification allowing for enhanced latent capacity.

Hot Gas Reheat Dehumidification

The TruVu provides occupied and unoccupied dehumidification
only on units that are equipped with the reheat option. This func-
tion requires an accessory hardwired space relative humidity sen-
sor. When using a relative humidity sensor to control dehumidifi-
cation during occupied or unoccupied times, the dehumidification
setpoints are used accordingly. Also, you may use a ZS Humidity
Sensor, or non-communicating humidity sensor or a network input
point System Space RH in place of the hardwired RH sensor.

When the indoor relative humidity becomes greater than the dehu-
midification setpoint, a dehumidification demand is acknowl-
edged. Once acknowledged, the dehumidification output is ener-
gized, bringing on the supply fan (medium speed), mechanical
cooling, and the integral reheat coil. The controls engage cooling
mode and the waste heat from the compressor cooling cycle is re-
turned to the reheat coil simultaneously, meaning that the revers-
ing valve causes the compressor to operate in the cooling mode.
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NOTE: During cooling mode, the unit cools and dehumidifies,
and disables the reheat coil. However, once the call for cooling has
been satisfied and there is still a call for dehumidification, the unit
continues to operate in the reheat mode.

HEATING OPERATION
Space Temperature Control (Reverse Cycle Heating)

The TruVu operates 1 or 2 stages of compression to maintain the
desired heating setpoint. The compressor outputs are controlled by
the heating PI (Proportional-integral) loop and heating stages ca-
pacity algorithm. The algorithm calculates the desired number of
stages needed to satisfy the space by comparing the control tem-
perature (return air or space) to the appropriate heating setpoint.

The following conditions must be true for the heating algorithm to
run:

* Heating is set to Enable

* The Fire/Smoke Input and Shutdown modes are inactive

» Cool mode is not active and the compressor time guard has
expired

* Condensate overflow alarm status is Normal

» Fan Status is True (if option is enabled)

» If occupied, the control temperature is less than the occu-
pied heating setpoint

* Control temperature reading is valid

* If unoccupied, the control temperature is less than the un-
occupied heating setpoint

*  OAT ><Heating Lockout Temperature if OAT is available
* Source Water Pump is on (if Source Water Linkage active)
*  Water Flow Switch Status is True (if option is enabled)

If all the above conditions are met, the heating outputs are ener-
gized as required, otherwise they are de-energized. If heating is ac-
tive and the SAT approaches the maximum SAT limit, the fan is
indexed to the next higher speed. If this is insufficient, and if the
SAT rises further and reaches the Maximum Heating SAT limit,
the fan is indexed to the maximum speed. If the SAT still contin-
ues to rise 5°F above the maximum limit, all heating stages are
disabled.

Space Temperature Control (Reverse Cycle Heating and Aux-
iliary Heat)

The TruVu can control a 2-position or modulating water or steam
valve, connected to a coil on the discharge side of the unit and sup-
plied by a boiler, or a single stage ducted electric heater, in order to
maintain the desired heating setpoint. If the compressor capacity is
insufficient, or a compressor failure occurs, the auxiliary heat is
used. Unless the compressor fails, the auxiliary heat only operates
to supplement the heat provided by the compressor, if the space
temperature falls more than 1°F below the desired heating set-
point. (This amount is configurable.) The heat is controlled so the
SAT does not exceed the Maximum Heating SAT limit.

The same conditions required for Reverse Cycle Heating must be
true in order for the Auxiliary Heat algorithm to run.

Auxiliary Modulating Hot Water / Steam Heating

The control can modulate a hot water or steam valve connected to
a coil on the discharge side of the unit, and supplied by a boiler in
order to maintain the desired heating setpoint, if the compressor
capacity is insufficient, or a compressor failure occurs. Unless a
compressor fault condition exists, the valve only operates to sup-
plement the heat provided by the compressor if the space tempera-
ture falls more than 1°F below the desired heating setpoint. The
valve is controlled so the SAT does not exceed the Maximum
Heating SAT limit.

2-Position Hot Water / Steam Heating

The control can operate a 2-position, NO or NC, hot water or
steam valve, connected to a coil on the discharge side of the unit
and supplied by a boiler, in order to maintain the desired heating
setpoint, if the compressor capacity is insufficient or a compressor




failure occurs. Unless a compressor fault condition exists, the
valve only opens to supplement the heat provided by the compres-
sor, if the space temperature falls more than 1°F below the desired
heating setpoint. The valve is controlled so the SAT does not ex-
ceed the Maximum Heating SAT limit and is subject to a 2-minute
minimum OFF-time to prevent excessive valve cycling.

Electric Auxiliary Heat

The control can operate a field-installed single or two stage of
electric heat that is installed on the discharge side of the unit, in or-
der to maintain the desired heating setpoint, if the compressor ca-
pacity is insufficient or a compressor failure occurs. Unless a com-
pressor fault condition exists, the heat stage only operates to sup-
plement the heat provided by the compressor if the space
temperature falls more than 1°F below the desired heating set-
point. The heat stage is controlled so the SAT does not exceed the
Maximum Heating SAT limit and is subject to a 2-minute mini-
mum OFF-time to prevent excessive cycling.

“Boilerless” Control (Auxiliary Heat)

The TruVu can be configured to control the auxiliary heat source
for “boilerless” types of systems or system with no means for heat
injection into the source water loop. Compressor will be disabled,
and the auxiliary heat source will be enabled when the entering
water temperature drops below the configurable boilers electric
heat setpoint.

WATERSIDE ECONOMIZER

The TruVu can provide modulating, or 2-position waterside econ-
omizer operation (for a factory or field-installed economizer coil
mounted to the return air side of the unit and connected to the
source water loop), in order to provide free cooling or preheating,
when water conditions are optimal. Waterside economizer settings
can be accessed on Properties > Equipment > Status.

The following conditions must be true for economizer operation:

* SAT reading is available

*  EWT reading is available

» If occupied, the control temperature is greater than the oc-
cupied cooling setpoint or less than the occupied heating
setpoint and the source water is suitable

* Space temperature reading is valid

» If unoccupied, the SPT or ZS is greater than the unoccu-
pied cooling setpoint, or less than the unoccupied heating
setpoint, and the source water is suitable

Modulating Waterside Economizer Control

Modulates a water valve to control source water flowing through a
coil on the entering air side of the unit

Cooling

Provides an economizer cooling function by using the source wa-
ter loop when the entering water loop temperature is at least 5°F
below space temperature. If the water loop conditions are suitable,
the valve modulates open to maintain a Supply Air Temperature
that meets the load conditions. If the economizer coil capacity
alone is insufficient for a period greater than 5 minutes, or if a high
humidity condition occurs, then the compressor starts, in order to
satisfy the load. If the SAT approaches the Minimum Cooling SAT
limit (HOME > CONFIG > UNIT), the economizer valve modu-
lates closed during compressor operation.

Heating

In addition, the control modulates the water valve if the entering
source water loop temperature is suitable for heating (at least 5°F
above space temperature) and heat is required. The valve is con-
trolled in a similar manner, except to satisfy the heating require-
ment. If the coil capacity alone is insufficient to satisfy the space
load conditions for more than 5 minutes, then the compressor
starts in order to satisfy the load. If the SAT approaches the Maxi-
mum Heating SAT limit, the economizer valve modulates closed
during compressor operation.
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2-position Waterside Economizer Control

2-Position Waterside Economizer Control has the capability to
control a NO or NC, 2-position water valve to control source wa-
ter flow through a coil on the entering air side of the unit.

Cooling

The purpose is to provide a cooling economizer function directly
from the source water loop when the entering water loop tempera-
ture is at least 5° F below space temperature. If the optional coil is
provided and the water loop conditions are suitable, then the valve
opens to provide cooling to the space, when required. If the capac-
ity is insufficient for a period greater than 5 minutes, or if a high
humidity condition occurs, the compressor is started in order to
satisfy the load. If the SAT reaches the Minimum Cooling SAT
limit, the economizer valve closes during compressor operation.

Heating

In addition, the economizer control opens the water valve, if the
entering water loop temperature is suitable for heating (at least 5°F
above space temperature) and heat is required. The valve is con-
trolled in a similar manner, except to satisfy the heating require-
ment. If the coil capacity is insufficient to satisfy the space load for
more than 5 minutes, then the compressor is started to satisfy the
load. If the SAT reaches the Maximum Heating SAT limit, the
economizer valve closes during compressor operation.

Indoor Air Quality and Demand Control Ventilation

If the optional hardwired indoor air quality sensor is installed, ZS
COz (IAQ), or the System Space AQ network input point is used,
the TruVu maintains indoor air quality with a modulating OA
damper, which provides demand- controlled ventilation. The con-
trol operates the modulating OA damper during occupied periods,
monitors the CO; level, compares it to the configured setpoints,
and adjusts the ventilation rate, as required. The control provides
proportional ventilation to meet the requirements of ASHRAE
specifications by providing a base ventilation rate and then in-
creasing the rate as the CO; level increases. The control propor-
tionally increases ventilation when the CO, level rises above the
start ventilation setpoint and reaches the full ventilation rate when
the CO2 level is at or above the maximum setpoint.

Configure the minimum damper position to ensure that proper
base ventilation is delivered when occupants are not present. Ac-
cess the IAQ configurations through the configuration screen.

The following conditions must be true in order for this algorithm
to run:

» Damper Control is configured for DCV

* The Fire/Smoke Input and Shutdown modes are inactive

* Fan status is True (if option is enabled)

* The unit is in an occupied mode

* TAQ sensor reading is greater than the DCV start CTRL

setpoint

The control has the following 4 adjustable setpoints:

*  DCV Start Ctrl Setpoint

*  DCV Max Ctrl Setpoint

e Minimum Damper Pos

* DCV Max Vent Damper Pos
NOTE: For the damper to maintain proper base ventilation, you
must configure the fan as Continuous or Always On.
2-Position OA Damper
Alternatively, the controller can be configured to operate as a ven-
tilation damper in a 2-position ventilation mode to provide the
minimum ventilation requirements during occupied periods.
Differential pressure switch / water flow switch
The flow switch monitors the pressure difference between two
points on the waterside. An optional input can be configured as

condenser water flow status input. If configured, the flow status
must be ON for 3 seconds to enable the compressors.



COMPRESSOR STATUS

The TruVu provides a status input to monitor the compressor oper-
ation. The status is monitored to determine if the compressor sta-
tus matches the commanded state. This input is used to determine
if a refrigerant safety switch or other safety device has tripped and
caused the compressor to stop operating normally. If this occurs,
an alarm is generated to indicate the faulted compressor condition.

DEMAND LIMITING

The TruVu can accept 3 levels of demand limit from the BACnet
network. In response to a demand limit, the unit decreases its heat-
ing setpoint and increases its cooling setpoint to widen the range,
in order to immediately lower the electrical demand. You can con-
figure the temperature adjustment for both heating and cooling
and for each demand level. You can also set the response to a par-
ticular demand level to 0.

REMOTE DISABLE
Fire/Smoke Detector Input

The TruVu can read the status of a normally closed FSD contact
input to determine if a fire or smoke detector alarm is present. If
the controller determines an alarm condition is present, all heating,
cooling, and the fan are disabled. The switch is factory-set to Nor-
mally Closed and cannot be changed.

Shutdown Input

The TruVu controller has a shutdown input (software point)
which, when set to its Active mode causes the WSHP to safely
shutdown in a controlled fashion. Heating and cooling is disabled
after any minimum runtime conditions expire and the fan is dis-
abled after the fan-off timer expires. All alarms are reset but any
active alarm remains active. After the shutdown input transitions
from Active mode to Inactive, the TruVu restarts after the config-
ured power fail restart delay expires.

ALARMS
High Discharge Pressure (UPM Alarm)

The TruVu WSHP monitors the status of a high discharge pressure
fault condition via the serial port (S1). The fault condition is deter-
mined by the Unit Protection Module (UPM) included on all
WSHPs. The UPM monitors a high-pressure switch input and es-
tablishes a high-pressure fault when the discharge pressure ex-
ceeds 600 PSIG. Upon fault a 5-minute break is initiated (soft
lockout) and the compressor is disabled. The unit will automati-
cally restart after this time period. If the fault occurs 2 times (con-
figurable on UPM) within 60 minutes the UPM will put the unit
into hard lockout requiring manual reset. Manual reset can be ac-
complished remotely when the UPM is configured for the reset
method “Y” by remotely disabling the unit via the TruVu WSHP.

Low Suction Pressure (UPM Alarm)

The TruVu WSHP monitors the status of a low suction pressure
fault condition via the serial port (S1). The fault condition is deter-
mined by the Unit Protection Module (UPM) included on all
WSHPs. The UPM monitors a low-pressure switch input and es-
tablishes a high-pressure fault when the discharge pressure drops
below 40 PSIG. Upon fault a 5-minute break is initiated (soft lock-
out) and the compressor is disabled. The unit will automatically
restart after this time period. If the fault occurs 2 times (configu-
rable on UPM) within 60 minutes the UPM will put the unit into
hard lockout requiring manual reset. Manual reset can be accom-
plished remotely when the UPM is configured for the reset meth-
od “Y” by remotely disabling the unit via the TruVu WSHP.

Air Coil Freeze Alarm (UPM Alarm)

The TruVu WSHP monitors the status of an air coil freeze fault
condition via the serial port (S1). The fault condition is determined
by the Unit Protection Module (UPM) included on all WSHPs.
The UPM monitors the heating liquid line refrigerant temperature
and establishes a high-pressure fault if the temperature drops be-
low 26°F (configurable on UPM) for 30 seconds. Upon fault a
5-minute break is initiated (soft lockout) and the compressor is
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disabled. The unit will automatically restart after this time period.
If the fault occurs 2 times (configurable on UPM) within 60 min-
utes the UPM will put the unit into hard lockout requiring manual
reset. Manual reset can be accomplished remotely when the UPM
is configured for the reset method “Y” by remotely disabling the
unit via the TruVu WSHP.

Water Coil Freeze Alarm (UPM Alarm)

The TruVu WSHP monitors the status of a water coil freeze fault
condition via the serial port (S1). The fault condition is determined
by the Unit Protection Module (UPM) included on all WSHPs.
The UPM monitors the cooling liquid line refrigerant temperature
and establishes a high-pressure fault if the temperature drops be-
low 26°F (configurable on UPM) for 30 seconds. Upon fault a
S5-minute break is initiated (soft lockout) and the compressor is
disabled. The unit will automatically restart after this time period.
If the fault occurs 2 times (configurable on UPM) within 60 min-
utes the UPM will put the unit into hard lockout requiring manual
reset. Manual reset can be accomplished remotely when the UPM
is configured for the reset method “Y” by remotely disabling the
unit via the TruVu WSHP.

Condensate Overflow Alarm (UPM Alarm)

The TruVu WSHP monitors the status of a condensate overflow
fault condition via the serial port (S1). The fault condition is deter-
mined by the Unit Protection Module (UPM) included on all
WSHPs. The UPM monitors a condensate overflow switch and
upon fault puts the unit in a hard lockout condition, disabling the
compressor. The hard lockout condition requires manual reset.
Manual reset can be accomplished remotely when the UPM is
configured for the reset method “Y”” by remotely disabling the unit
via the TruVu WSHP.

Brownout Alarm (UPM Alarm)

The TruVu WSHP monitors the status of a brownout fault condi-
tion via the serial port (S1).

Fire/Smoke Detector Alarm

The control monitors the voltage input to J1-9 to detect if a smoke
detector or fire detector NC contact has opened, indicating an
alarm condition. The control verifies the presence of 24 Vac on
this input. If the input opens at any time, an alarm is generated af-
ter 3 seconds and the equipment (fan, compressor, aux heat, and
damper) immediately shuts down.

Space Temperature Alarms

The control provides the ability to generate an alarm when the
space temperature exceeds the alarm setpoint. A separate occupied
hysteresis and fixed unoccupied high and low alarm setpoints are
provided. The control provides a 5-minute alarm delay during un-
occupied periods. During occupied periods, the control uses the
occupied temperature setpoint and applies the hysteresis value to
determine the alarm setpoints. When occupancy transitions from
unoccupied to occupied or the occupied temperature setpoints are
changed, causing an alarm condition to occur, the control automat-
ically calculates an alarm delay (equivalent to the configured de-
lay time in minutes/ ° F, multiplied by the temperature error, + 15
minutes). This prevents nuisance alarms when an occupancy
change occurs and allows time for the unit to correct an alarming
temperature condition.

Source Water Temperature Alarm

The control has 4 configurable alarm limits for source water tem-
perature. The control verifies that the water temperature is within
operating range (between high and low limits) for the specific op-
erating mode (heating or cooling) before energizing the compres-
sor. Once the compressor is started, the source water temperature
is further monitored to verify that it is within limits to insure suffi-
cient water is flowing through the coil. If the leaving water tem-
perature rises above or falls below the appropriate limits, and lasts
for more than 15 seconds, an alarm is generated and the compres-
sor shuts down.



Supply Air Temperature Alarm

The control has 2 configurable alarm limits for supply air tempera-
ture. The control verifies that the supply air temperature is within
operating range (between high and low limits) when the compres-
sor or auxiliary heat is operating. If the air temperature rises above
or falls below the appropriate limits, and this lasts for more than
5 minutes, an alarm is generated.

Fan Status Alarm

The control generates a fan status alarm if the fan status input de-
tects the fan is OFF after any fan speed output has been enabled. A
30-second alarm delay is used to allow the fan to start operation
before an alarm condition is detected. The control monitors the fan
output and if the fan is operating at any speed, the fan status must
detect the fan is operating.

Compressor Status Alarm

The control generates a compressor failure alarm if the compres-
sor status input detects the compressor is OFF after the compres-
sor output has been energized. A 6-minute alarm delay is used to
allow the compressor to start (prevents alarms due to timeguard
operation) before an alarm condition is detected. The control mon-
itors the compressor output and if the compressor output is ener-
gized, the compressor status input must detect the compressor
operation.

Filter Status Alarm

The control provides the ability to generate a dirty filter alarm af-
ter the number of fan run hours exceeds a configurable filter alarm
timer limit. The control monitors the fan output and if the fan is
operating at any speed, it accumulates run time. If the fan run time
hours exceed the configurable limit, an alarm is generated. To re-
set the alarm timer after the alarm has been generated, a Reset Fil-
ter Alarm input is provided. You can disable the filter alarm by set-
ting the Filter Alarm Timer Delay to 0 (factory default).

Indoor Air Quality Alarm

The control provides the ability to generate a high CO; level alarm
during occupied periods when the CO; sensor value exceeds the
adjustable limit. When a transition from unoccupied to occupied
occurs, or the occupied alarm limit is changed to a value that caus-
es an alarm condition to occur, the control will automatically cal-
culate an alarm delay (equivalent to the configured delay time in
minutes/ppm, times the error that occurred, + 15 minutes). This
prevents nuisance alarms from occurring when occupancy chang-
es or the setpoint is changed. You can disable the IAQ alarm by
setting Occupied High IAQ Alarm Limit to 0.

Relative Humidity Alarm

The control provides the ability to generate an alarm when the
space relative humidity exceeds the alarm setpoint. Separate occu-
pied and unoccupied high humidity alarm setpoints are provided.
The control provides a 5-minute alarm delay during unoccupied
periods. During occupied periods, the controller uses the occupied
high RH alarm limit. When an occupancy transition from unoccu-
pied to occupied occurs, or the occupied high alarm limit is low-
ered, causing an alarm condition to occur, the control automatical-
ly calculates an alarm delay (equivalent to the configured delay
time in minutes/% RH, times the humidity error condition that oc-
curred, + 15 minutes). This prevents nuisance alarms when an oc-
cupancy change occurs and allows time for the unit to correct an
alarming humidity condition.

Source Water Linkage Failure Alarm (if Source Water Link-
age was active)

The control generates a Source Water Linkage failure alarm if
Linkage fails after once being active. The Linkage status is moni-
tored and if it fails to be updated from the Loop controller, then a
Source Water Linkage alarm is generated. There is a 6-minute
alarm delay to prevent false alarms.

NOTE: You can reset this alarm only by re-establishing Linkage
and correcting the condition that caused the Linkage failure, or by
momentarily setting the Shutdown point to Active.
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Airside Linkage Failure Alarm (if Airside Linkage was
active)

The control generates an Airside Linkage failure alarm if Linkage
fails after once being active. The Linkage status is monitored and
if it fails to be updated from the master zone controller, then an
Airside Linkage alarm is generated. There is a 6-minute alarm de-
lay to prevent false alarms.

NOTE: You can reset this alarm only by re-establishing Linkage
and correcting the condition that caused the Linkage failure, or by
momentarily setting the Shutdown point to Active.

OAT Sensor Alarm (if Network OA Temperature was active)

The control generates an OAT Sensor failure alarm if the value of
OAT fails to be updated through the network after once being ac-
tive. The update status is monitored and if it fails to be updated,
then an OAT sensor alarm is generated. There is an alarm delay
(approximately 1 hour) to prevent false alarms, while minimizing
the required update rate for OAT.

NOTE: You can reset this alarm by momentarily setting the Shut-
down point to Active.

SPT Sensor Alarm (if SPT sensor was active)

The control generates an SPT sensor failure alarm if the SPT sen-
sor fails to communicate with the control for 5 minutes or greater.
The update status is monitored and if it fails to be updated, then an
SPT sensor alarm is generated.

ZS Sensor Alarm (if ZS sensor was active)

The control generates a ZS sensor failure alarm if the ZS sensor
fails to communicate with the control for 5 minutes or greater. The
update status is monitored and if it fails to be updated, then a ZS
sensor alarm is generated.

UPM Alarm - Hard lockout status

The control generates Alarm when Hard lockout Alarm is active
on UPM board. Configurable 2 or 4 soft lockout alarms on UPM
board before unit enters to hard lock out. Soft lockout alarm histo-
ry is available via controller.

Low Water Flow Alarm

The control monitors differential pressure switch (water flow
switch), and generates alarm if water flow is not met.

Air Side Delta T Alarm
The control has 4 configurable alarm limits for Air Side Delta T.

The control verifies that the calculates delta T based on Return and
Supply Air temperatures reading and verifies if it operates within
configured ranged (between high and low limits) for the specific
operating mode (heating or cooling) before energizing the
COMpressor.

Source Water Valve Alarm

The control generates alarm if communication with Act Net de-
vice is lost.

Water Side Delta T Alarm

The control has 4 configurable alarm limits for Source water Delta
T.

The control verifies that the calculates delta T based on Entering
and Leaving water temperatures reading and verifies if it operates
within configured ranged (between high and low limits) for the
specific operating mode (heating or cooling) before energizing the
COmpressor.

Entering Water Temperature Alarm

The control has 4 configurable alarm limits for Entering Water
temperature.

The control verifies that the entering water temperature is within
operating range (between high and low limits) for the specific op-
erating mode (heating or cooling) before energizing the compres-
sor. Once the compressor is started, the entering water temperature
is further monitored to verify that it is within limits to insure suffi-
cient water is flowing through the coil. If the entering water



temperature rises above or falls below the appropriate limits, and
lasts for more than 15 seconds, an alarm is generated and the com-
pressor shuts down.

Return Air Temperature Alarm (if RAT sensor is field
provided)

The control has 2 configurable alarm limits for return air tempera-
ture. The control verifies that the return air temperature is within
operating range (between high and low limits) when unit is operat-
ing. If the air temperature rises above or falls below the appropri-
ate limits, and this lasts for more than 5 minutes, an alarm is
generated.

SERVICE

Perform the procedures outlined below periodically, as indicated.
An annual “checkup” is recommended by a licensed refrigeration
mechanic. Recording the performance measurements of volts,
amps, and water temperature differences (both heating and
cooling) is recommended. This data should be compared to the
information on the unit’s data plate and the data taken at the
original start-up of the equipment.

Periodic lockouts almost always are caused by air or water flow
problems. The lockout (shutdown) of the unit is a normal
protective measure in the design of the equipment. If continual
lockouts occur call a mechanic immediately and have them check
for: water flow problems, water temperature problems, airflow
problems or air temperature problems. Use of the pressure and
temperature charts for the unit may be required to properly
determine the cause.

Jobsite Check

CHECKS TO THE AREA

Prior to beginning work on systems containing flammable refrig-
erants, safety checks are necessary to ensure that the risk of igni-
tion is minimized. For repair to the refrigerating system the fol-
lowing precautions shall be completed prior to conducting work
on the system.

WORK PROCEDURE

Work shall be undertaken under a controlled procedure to mini-
mize the risk of a flammable gas or vapor being present while the
work is being performed.

GENERAL WORK AREA

All maintenance staff and others working in the local area shall be
instructed on the nature of work being carried out. Work in con-
fined spaces shall be avoided.

CHECKING FOR PRESENCE OF REFRIGERANT

The area shall be checked with an appropriate refrigerant detector
prior to and during work, to ensure the technician is aware of po-
tentially toxic or flammable atmospheres. Ensure that the leak de-
tection equipment being used is suitable for use with R-454B re-
frigerant, i.e. non-sparking, adequately sealed or intrinsically safe.

PRESENCE OF FIRE EXTINGUISHER

If any hot work is to be conducted on the refrigerating equipment
or any associated parts, appropriate fire extinguishing equipment
shall be available to hand. Have a dry powder or CO> fire extin-
guisher adjacent to the charging area.

NO IGNITION SOURCES

No person carrying out work in relation to a refrigerating system
which involves exposing any pipe work shall use any sources of
ignition in such a manner that it may lead to the risk of fire or ex-
plosion. All possible ignition sources should be kept sufficiently
far away from the site of installation, repairing, removing and dis-
posal, during which refrigerant can possibly be released to the pos-
sible ignition sources. Prior to work taking place, the area around
the equipment is to be surveyed to make sure that there are no

71

flammable hazards or ignition risks. “No Smoking” signs shall be
displayed.

VENTILATED AREA

Ensure that the area is in the open or that it is adequately ventilated
before breaking into the system or conducting any hot work. A de-
gree of ventilation shall continue during the period that the work is
carried out. The ventilation should safely disperse any released re-
frigerant and preferably expel it externally into the atmosphere.

To avoid injury and the discharge of refrigerant into the
environment, all refrigerant discharged from this unit must be
recovered without exception. Technicians must follow
industry accepted guidelines and all local, state and federal
statutes for the recovery and disposal of refrigerants.

To avoid injury and the release of refrigerant into the
atmosphere, the refrigerant circuit of this unit must only be
serviced by technicians who meet local, state and federal
proficiency requirements.

A WARNING

To prevent injury or death due to electrical shock or contact
with moving parts, open unit disconnect switch before
servicing unit.

Electrical Devices

Repair and maintenance to electrical components shall include ini-
tial safety checks and component inspection procedures. If a fault
exists that could compromise safety, then no electrical supply shall
be connected to the circuit until it is satisfactorily repaired. If the
fault cannot be corrected immediately but it is necessary to contin-
ue operation, an adequate temporary solution shall be used. This
shall be reported to the owner so all parties are advised.

Initial safety checks shall include:

» that capacitors are discharged: this shall be done in a safe
manner to avoid possibility of sparking;

+ that no live electrical components and wiring are exposed
while charging, recovering or purging the system;
+ that there is continuity of earth bonding

Repairs to Sealed Components
Sealed electrical components shall be replaced.

Repair to Intrinsically Safe Components
Intrinsically safe components must be replaced.

Cabling

Check that cabling will not be subject to wear, corrosion, exces-
sive pressure, vibration, sharp edges or other adverse environmen-
tal effects. During the check take into account the effects of aging
or continual vibration from sources such as compressors or fans.

Filters

Filter changes or cleanings are required at regular intervals. The
time period between filter changes will depend upon type of
environment the equipment is used in. In a single family home,
that is not under construction, changing or cleaning the filter every
60 days may be sufficient. In other applications such as motels,
where daily vacuuming produces a large amount of lint, filter
changes may be need to be as frequent as biweekly. See Fig. 2 and
3 for replacement filter sizes. Note that horizontal units containing



two filters are taped together at the factory to facilitate removal.
This should be done by end user as new filters are installed.

IMPORTANT: Units should never be operated without a filter.

Equipment should never be used during construction or
renovation due to possibility of contaminants entering the air
coil of the equipment which permanently affects the
performance and may shorten the life of the equipment.

Condensate Drain Pans

The condensate drain should be checked quarterly by cleaning and
flushing to ensure proper drainage.

Refrigerant System

Verify air and water flow rates are at proper levels before
servicing. To maintain sealed circuitry integrity, do not install
service gauges unless unit operation appears abnormal. Check to
see that unit is within the superheat and subcooling temperature
ranges shown in Tables 26-37. If the unit is not within these
ranges, recover and reweigh in refrigerant charge.

REFRIGERATING EQUIPMENT.

Where electrical components are being changed, they shall be fit
for the purpose and to the correct specification. At all times the
manufacturer’s maintenance and service guidelines shall be fol-
lowed.

The following checks shall be applied to installations using flam-
mable refrigerants:

* the actual refrigerant charge is in accordance with the
room size within which the refrigerant containing parts are
installed;

» the ventilation machinery and outlets are operating ade-
quately and are not obstructed;

» ifan indirect refrigerating circuit is being used, the second-
ary circuit shall be checked for the presence of refrigerant;

» signs on the equipment continues to be visible and legible.
Markings and signs that are illegible shall be corrected;

 refrigerating pipe or components are installed in a position
where they are unlikely to be exposed to any substance
which may corrode refrigerant containing components,
unless the components are constructed of materials which
are inherently resistant to being corroded or are suitably
protected against being so corroded.

DETECTION OF FLAMMABLE REFRIGERANTS

Under no circumstances shall potential sources of ignition be used
in the searching for or detection of refrigerant leaks. A halide torch
(or any other detector using a naked flame) shall not be used.

The following leak detection methods are deemed acceptable for
all refrigerant systems:

Electronic leak detectors may be used to detect refrigerant leaks
but, in the case of flammable refrigerants, the sensitivity may not
be adequate, or may need re-calibration. (Detection equipment
shall be calibrated in a refrigerant-free area.). Ensure that the de-
tector is not a potential source of ignition and is suitable for the re-
frigerant used. Leak detection equipment shall be set at a percent-
age of the LFL gas (25% maximum) is confirmed.

Leak detection fluids are also suitable for use with most refriger-
ants but the use of detergents containing chlorine shall be avoided
as the chlorine may react with the refrigerant and corrode the cop-
per pipe-work.

NOTE Examples of leak detection fluids are bubble method, fluo-
rescent method agents. If a leak is suspected, all naked flames
shall be removed/extinguished. If a leakage of refrigerant is found
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which requires brazing, all of the refrigerant shall be recovered
from the system, or isolated (by means of shut off valves) in a part
of the system remote from the leak.

Compressor

IMPORTANT: When a compressor is removed from this unit,
system refrigerant circuit oil will remain in the compressor. To
avoid leakage of compressor oil, the refrigerant lines of the
compressor must be sealed after it is removed.

Conduct annual amperage checks to ensure that amp draw is no
more than 10% greater than indicated on the serial plate data.

Fan Motors

All units have lubricated fan motors. Fan motors should never be
lubricated unless obvious, dry operation is suspected. Periodic
maintenance oiling is NOT recommended as it will result in dirt
accumulating in the excess oil and cause eventual motor failure.
Conduct annual dry operation check and amperage check to
ensure amp draw is no more than 10% greater than indicated on
serial plate data and remove any build up on the blower
assembly.

Condensate Drain Cleaning

Clean the drain line and unit drain pan at the start of each cooling
season. Check flow by pouring water into drain. Be sure trap is
filled to maintain an air seal.

Air Coil Cleaning

Remove dirt and debris from evaporator coil as required by
condition of the coil. A 10% solution of dishwasher detergent and
water is recommended for cleaning both sides of the coil, followed
by a thorough water rinse. Clean coil with a stiff brush, vacuum
cleaner, or compressed air. Use a fin comb of the correct tooth
spacing when straightening mashed or bent coil fins.

Condenser Cleaning

Water-cooled condensers may require cleaning of scale (water
deposits) due to improperly maintained closed-loop water
systems. Sludge build-up may need to be cleaned in an open water
tower system due to induced contaminants.

Local water conditions may cause excessive fouling or pitting of
tubes. Condenser tubes should therefore be cleaned at least once a
year, or more often if the water is contaminated.

Proper water treatment can minimize tube fouling and pitting. If
such conditions are anticipated, water treatment analysis is
recommended. Refer to the Carrier System Design Manual, Part 5,
for general water conditioning information.

Follow all safety codes. Wear safety glasses and rubber gloves
when using inhibited hydrochloric acid solution. Observe and
follow acid manufacturer’s instructions.

Clean condensers with an inhibited hydrochloric acid solution.
The acid can stain hands and clothing, damage concrete, and,
without inhibitor, damage steel. Cover surroundings to guard
against splashing. Vapors from vent pipe are not harmful, but take
care to prevent liquid from being carried over by the gases.

Warm solution acts faster, but cold solution is just as effective if
applied for a longer period.

GRAVITY FLOW METHOD

Do not add solution faster than vent can exhaust the generated
gases.

When condenser is full, allow solution to remain overnight, then
drain condenser and flush with clean water. Follow acid
manufacturer’s instructions. (See Fig. 48.)



Fill condenser with
cleaning solution. Do
not add solution
more rapidly than
vent can exhaust
gases caused by
chemical action.

Pail

Condenser

Fig. 48 — Gravity Flow Method

FORCED CIRCULATION METHOD

Fully open vent pipe when filling condenser. The vent may be
closed when condenser is full and pump is operating. See Fig. 49.

Regulate flow to condenser with a supply line valve. If pump is a
non-overloading type, the valve may be fully closed while pump
is running.

For average scale deposit, allow solution to remain in condenser
overnight. For heavy scale deposit, allow 24 hours. Drain
condenser and flush with clean water. Follow acid
manufacturer’s instructions.

Priming Gas Vent—|
Pump Conn. Globe
Suction
Pump
Support
Condenser
Tank Remaove Water
Regulating Valve
Fine Mesh
Screen

Fig. 49 — Forced Circulation Method

Removal and Evacuation

When breaking into the refrigerant circuit to make repairs, or for
any other purpose, conventional procedures shall be used. Howev-
er, for flammable refrigerants it is important that best practice be
followed, since flammability is a consideration. The following
procedure shall be adhered to:

+ safely remove refrigerant following local and national reg-
ulations

* evacuate

* purge the circuit with inert gas (optional for A2L)

» evacuate (optional for A2L)

» continuously flush or purge with inert gas when using
flame to open circuit; and

* open the circuit.
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The refrigerant charge shall be recovered into the correct recovery
cylinders if venting is not allowed by local and national codes. For
appliances containing flammable refrigerants, the system shall be
purged with oxygen-free nitrogen to render the appliance safe for
flammable refrigerants. This process might need to be repeated
several times. Compressed air or oxygen shall not be used for
purging refrigerant systems.

For appliances containing flammable refrigerants, refrigerants
purging shall be achieved by breaking the vacuum in the system
with oxygen-free nitrogen and continuing to fill until the working
pressure is achieved, then venting to atmosphere, and finally pull-
ing down to a vacuum (optional for A2L). This process shall be re-
peated until no refrigerant is within the system (optional for A2L).
When the final oxygen-free nitrogen charge is used, the system
shall be vented down to atmospheric pressure to enable work to
take place.

The outlet for the vacuum pump shall not be close to any potential
ignition sources, and ventilation shall be available.

Refrigerant Charging

A WARNING

To prevent personal injury, wear safety glasses and gloves
when handling refrigerant. Do not overcharge system — this
can cause compressor flooding.

NOTE: Do not vent or depressurize unit refrigerant to atmosphere.
Remove and recover refrigerant following accepted practices.

CHARGING ROCEDURES

In addition to conventional charging procedures, the following re-
quirements shall be followed.

* Ensure that contamination of different refrigerants does
not occur when using charging equipment. Hoses or lines
shall be as short as possible to minimize the amount of re-
frigerant contained in them.

* Cylinders shall be kept in an appropriate position accord-
ing to the instructions.

* Ensure that the refrigerating system is earthed prior to
charging the system with refrigerant.

* Label the system when charging is complete (if not al-
ready).

» Extreme care shall be taken not to overfill the refrigerating
system.

Prior to recharging the system, it shall be pressure-tested with the
appropriate purging gas. The system shall be leak-tested on com-
pletion of charging but prior to commissioning. A follow up leak
test shall be carried out prior to leaving the site.

RECOVERY

When removing refrigerant from a system, either for servicing or
decommissioning, it is recommended good practice that all refrig-
erants are removed safely.

When transferring refrigerant into cylinders, ensure that only ap-
propriate refrigerant recovery cylinders are employed. Ensure that
the correct number of cylinders for holding the total system charge
is available. All cylinders to be used are designated for the recov-
ered refrigerant and labeled for that refrigerant (i.e. special cylin-
ders for the recovery of refrigerant). Cylinders shall be complete
with pressure-relief valve and associated shut-off valves in good
working order. Empty recovery cylinders are evacuated and, if
possible, cooled before recovery occurs.

The recovery equipment shall be in good working order with a set
of instructions concerning the equipment that is at hand and shall
be suitable for the recovery of the flammable refrigerant. If in
doubt, the manufacturer should be consulted. In addition, a set of
calibrated weighing scales shall be available and in good working



order. Hoses shall be complete with leak-free disconnect cou-
plings and in good condition.

The recovered refrigerant shall be processed according to local
legislation in the correct recovery cylinder, and the relevant waste
transfer note arranged. Do not mix refrigerants in recovery units
and especially not in cylinders.

If compressors or compressor oils are to be removed, ensure that
they have been evacuated to an acceptable level to make certain
that flammable refrigerant does not remain within the lubricant.
The compressor body shall not be heated by an open flame or oth-
er ignition sources to accelerate this process. When oil is drained
from a system, it shall be carried out safely.

Air Coil Fan Motor Removal

A CAUTION

Before attempting to remove fan motors or motor mounts,
place a piece of plywood over evaporator coils to prevent coil
damage.

Disconnect motor power wires from motor terminals before motor
is removed from unit.

1. Shut off unit main power supply and apply lock-out/tag-out.

2. Loosen bolts on mounting bracket so that fan belt can be
removed.

3. Loosen and remove the 2 motor mounting bracket bolts on
left side of bracket.

4. Slide motor/bracket assembly to extreme right and lift out
through space between fan scroll and side frame. Rest motor
on a high platform such as a step ladder. Do not allow motor
to hang by its power wires.

TROUBLESHOOTING

When troubleshooting problems with a WSHP, consider the
following.

UNIT PROTECTION MODULE (UPM)

All Carrier WSHPS are equipped with a 24V low voltage control
circuit. Units are selectable to be provided with no controls for
control via a field installed thermostat or 3rd party DDC or to be
provided with a factory installed Carrier i-Vu DDC for advanced
equipment control and monitoring. Regardless of the selection all
units will be equipped with a unit protection module. The UPM
board should be one of the first areas to start with troubleshooting
an equipment issue. See Fig. 20. Refer to Step 9, UPM Configura-
tion and Alarms.

Thermostatic Expansion Valves

Thermostatic expansion valves (TXV) are used as a means of me-
tering the refrigerant through the evaporator to achieve a preset su-
perheat at the TXV sensing bulb. Correct superheat of the refriger-
ant is important for the most efficient operation of the unit and for
the life of the compressor. Refer to Fig. 50 for refrigerant diagram.

Packaged heat pumps typically use one bi-flow TXV to meter re-
frigerant in both modes of operation. When diagnosing possible
TXV problems it may be helpful to reverse the refrigerant flow to
assist with the diagnosis.

Geothermal and water source heat pumps are designed to operate
through a wide range of entering-water temperatures that will
have a direct effect on the unit refrigerant operating pressures.
Therefore, diagnosing TXV problems can be difficult.

TXV FAILURE

The most common failure mode of a TXV is when the valve fails
while closed. Typically, a TXV uses spring pressure to close the
valve and an opposing pressure, usually from a diaphragm, to
open the valve. The amount of pressure exerted by the
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diaphragm will vary, depending on the pressure inside of the
sensing bulb. As the temperature of and pressure within the bulb
decreases, the valve will modulate closed and restrict the refrig-
erant flow through the valve. The result is less refrigerant in the
evaporator and an increase in the superheat. As the temperature
at the bulb increases the diaphragm pressure will increase, which
opens the valve and allows more refrigerant flow and a reduction
in the superheat.

If the sensing bulb, connecting capillary, or diaphragm assembly
are damaged, pressure is lost and the spring will force the valve to
a closed position. Often, the TXV will not close completely so
some refrigerant flow will remain, even if there is inadequate flow
for the heat pump to operate.

The TXV sensing bulb must be properly located, secured, and in-
sulated as it will attempt to control the temperature of the line to
which it is connected. The sensing bulb must be located on a dedi-
cated suction line close to the compressor. On a packaged heat
pump, the bulb may be located almost any place on the tube run-
ning from the compressor suction inlet to the reversing valve. If
the bulb is located on a horizontal section, it should be placed in
the 10:00 or 2:00 position for optimal performance.

A CAUTION

Use caution when tightening the strap. The strap must be tight
enough to hold the bulb securely but caution must be taken not
to over-tighten the strap, which could dent, bend, collapse or
otherwise damage the bulb.

The bulb must be secured to the pipe using a copper strap. The use
of heat transfer paste between the bulb and the pipe will also help
ensure optimum performance.

The bulb must also be properly insulated to eliminate any influ-

ence on valve operation by the surrounding conditions. Cork tape

is the recommended insulation as it can be molded tight to the
bulb to prevent air infiltration.

Causes of TXV Failure

The most common causes of TXV failure are:

1. A cracked, broken, or damaged sensing bulb or capillary can

be caused by excessive vibration of the capillary during ship-
ping or unit operation.
If the sensing bulb is damaged or if the capillary is cracked or
broken, the valve is considered failed and must be replaced.
Replacement of the TXV “power head” or sensing bulb, cap-
illary, diaphragm assembly is possible on some TXVs. The
power head assembly screws onto most valves, but not all are
intended to be replaceable. If the assembly is not replaceable,
replace the entire valve.

2. Particulate debris within the system can be caused by several
sources including contaminated components, tubing, and ser-
vice tools, or improper techniques used during brazing opera-
tions and component replacement.

Problems associated with particulate debris can be com-
pounded by refrigerant systems that use POE (polyol ester
oil). POE oil has solvent-like properties that will clean the
interior surfaces of tubing and components. Particulates can
be released from interior surfaces and may migrate to the
TXYV strainer, which can lead to plugging of the strainer.

3. Corrosive debris within the system may happen after a fail-
ure, such as a compressor burn out, if system was not prop-
erly cleaned.

4. Non-condensables may be present in the system. Non-
condensables includes any substance other than the refriger-
ant or oil such as air, nitrogen, or water. Contamination can be
the result of improper service techniques, use of contami-
nated components, and/or improper evacuation of the system.



Symptoms * Confirm that there is proper water flow and water tempera-

The symptoms of a failed TXV can be varied and will include one ture in the heating mode.

or more of the following: * Confirm that there is proper airflow and temperature in the
» Low refrigerant suction pressure cooling mode.
«  High refrigerant superheat * Ensure coaxial water coil is clean on the inside; this ap-

plies to the heating mode and may require a scale check.

* Refrigerant may be undercharged. To verify, subcooling
and superheat calculations may be required.

Diagnostics

Several tests may be required to determine if a TXV has failed.
The following tools may be required for testing:

1. Refrigerant gauge manifold compatible with the refrigerant in

» High refrigerant subcooling
* TXV and/or low pressure tubing frosting

» Equalizer line condensing and at a lower temperature than
the suction line or the equalizer line frosting

» FP1 faults in the heating mode in combination with any of
the symptoms listed above

» FP2 faults in the cooling mode in combination with any of

; - the system.
the symptoms listed above. Some symptoms can mimic a . . . .
failed TXV but may actually be caused be another problem. 2. Digital thermometer, preferably msulqted, with wire leads
Before conducting an analysis for a failed TXV the following that (.:an be connected directly to the tubing. )
must be verified: 3. Refrigerant pressure-temperature chart for the refrigerant
used.
Refrigerant to Air HX Equalizer Line
CL
~ —>
I SB
I o .
I | HPS || m ap l

Reversing
Valve

<

LPS
Refrigerant to AP
Water HX !

5

Compressor

LEGEND

HPS — High Pressure Switch

LPS — Low Pressure Switch

AP — Accesses Port

SB  — TXV Sensing Bulb

CS — Condensate Overflow Switch

HT LT — Heating Liquid Line Temperature / Air Coil Freeze 2

CL LT — Cooling Liquid Line Temperature / Water Side Freeze 1

NOTE(S):

Filter Drier only present on units equipped with scroll compressor 2 tons and up.
All Pilot and Equalizer Lines 1/4" OD.

Fig. 50 — Typical Refrigerant Diagram - 50WC Units
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To determine that a TXV has failed, verify the following:
* The suction pressure is low and the valve is non- A\ CAUTION

Tesponsive. ) ) Always recover the refrigerant from the system with suitable
*+ The TXV sensing bulb can be removed from the suction approved tools, recovery equipment, and practices prior to at-
line and warmed by holding the bulb in your hand. This ac- tempting to remove or repair any TXV.

tion should result in an increase in the suction pressure

while the compressor is operating. The sensing bulb can
also be chilled by immersion in ice water, which should re- A CAUTION
sult in a decrease in the suction pressure while the com-

pressor is operating. No change in the suction pressure Use caution when tightening the strap. The strap must be tight
would indicate a nonresponsive valve. enough to hold the bulb securely but caution must be taken not
to over-tighten the strap, which could dent, bend, collapse or
otherwise damage the bulb.

* Simultaneous LOW suction pressure, HIGH refrigerant
subcooling and HIGH superheat.

*  LOW suction pressure, LOW subcooling and HIGH super-

heat may indicate an undercharge of refrigerant. HIGH IMPORTANT: Repair of any sealed refrigerant system requires
subcooling and LOW superheat may indicate an over- training in the use of refrigeration tools and procedures. Repair
charge of refrigerant. The suction pressure will usually be should only be attempted by a qualified service technician. A
normal or high if there is an overcharge of refrigerant. universal refrigerant handling certificate will be required. Local

and/or state license or certificate may also be required.

* LOW suction pressure and frosting of the valve and/or
equalizer line may indicate a failed valve. However, these
symptoms may also indicate an undercharge of refrigerant.

Calculate the subcooling and superheat to verify a failed o .
valve or refrigerant charge issue. See Table 38 for compressor characteristics and Table 39 for addi-

tional troubleshooting information.

Figure 50 illustrates the typical refrigerant diagram for SOWC
units.

Repair

Disconnect power from unit before removing or replacing
connectors, or servicing motor. Wait 5 minutes after discon-
necting power before opening motor.

Most TX Vs are designed for a fixed superheat setting and are
therefore considered non-adjustable. Removal of the bottom
cap will not provide access for adjustment and can lead to
damage to the valve or equipment, unintended venting of re-
frigerant, personal injury, or possibly death.
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Table 38 — Compressor Characteristics

Cold Winding Resistance Values (* 10%) RUN
MODEL VOLTAGE Single Phase Three Phase CAPACITOR
R-C s-C T1-T2 T2-T3 T3-T1 (uFIV)
208-230/1/60 5.50 6.64 — — — 15uF/370V
S0WC007 265/1/60 7.84 5.59 — — — 15uF/440V
208-230/1/60 3.78 2.91 — — — 25uF/370V
S0WC009 265/1/60 4.30 4.27 — — — 20uF/440V
208-230/1/60 2.84 1.96 — — — 35uF/370V
Sowco12 265/1/60 3.67 2.96 — — — 30uF/440V
208-230/1/60 2.60 2.28 — — — 40uF/370V
S0Wco15 265/1/60 3.04 3.18 — — — 30uF/440V
208-230/1/60 1.97 1.42 — — — 50uF/440V
Sowco18 265/1/60 2.54 1.87 — — — 30uF/440V
208-230/1/60 1.18 1.61 — — — 55uF/440V
265/1/60 2.44 2.23 — — — 40uF/440V
Sowcoz4 208-230/3/60 — — 1.59 —
460/3/60 — — 6.079 —
208-230/1/60 1.110 1.060 — — — 60uF/440V
265/1/60 1.176 1.661 — — — 35uF/440V
soweso 208-230/3/60 — — 1.423 —
460/3/60 — — 4.565 —
208-230/1/60 0.719 1.431 — — — 40uF/370V
265/1/60 0.888 1.342 — — — 45uF/370V
S0WC36 208-230/3/60 — — 0.975 —
460/3/60 — — 4.266 —
208-230/1/60 0.568 1.636 — - — 45uF/370V
265/1/60 0.665 1.539 — - — 40uF/370V
Sowcaz 208-230/3/60 — — 1.117 —
460/3/60 — — 4.404 —
208-230/1/60 0.518 1.603 — — — 45uF/370V
208-230/3/60 — — — — — —
Sowcas 460/3/60 — — 4.404 —
575/3/60 — — 5.613 —
208-230/1/60 0.356 0.727 — — — 70uF/370V
208-230/3/60 — — 0.629 0.772 0.629 —
sowceo 460/3/60 — — 3.44 —
575/3/60 — — 4.91 3.75 4.91 —
208-230/1/60 0.336 0.921 — — — 80uF/370V
208-230/3/60 — — 0.542 —
sowcro 460/3/60 — — 2.161 —
575/3/60 — — 4.91 3.75 4.91 —
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Table 39 — Troubleshooting

FAULT COOLING | HEATING CHECK POSSIBLE CAUSE SOLUTION
High Pressure fault - no or low Check water valves and/or pumps for proper operation.
water flow Check for water coil blockage.
X High Pressure fault - high water Check water t t isiti s
temperature eck water temperature - is it in range?
Is fault LED Blinking High Pressure fault - fouled or Check for proper flow rate and water temperature, but low
1 time? scaled water coil waterside temp rise in cooling.
Check fan motor for proper operation.
X High Pressure fault - no or low Check air filter.
airflow Inspect air coil for dirt/debris.
Check ductwork - are dampers closed or blocked?
Check fan motor for proper operation.
Low Pressure fault - no or low Check air filter.
X airflow Inspect air coil for dirt/debris.
Is fault LED Blinking . Check ducftwork - are dampe‘rs closed or blocked?
2 times? Low Pressure fault - low refrigerant | Check refrigerant pressure with gauge set.
Low Pressure fault - no or low Check water valves and/or pumps for proper operation.
X water flow Check for water coil blockage.
_ : Check for proper flow rate and water temperature, but low
Low Pressure fault - low refrigerant waterside temp drop in heating.
Freeze fault, water coil - no or low |Check water valves and/or pumps for proper operation.
water flow Check for water coil blockage.
o Check water temperature - is it below 40°F entering? If heat
X Is fa”'g I{Eﬂ%ﬂ'nk'ng Freeze fault - low water pump is connected to a closed loop with antifreeze check that
' temperature the "FREEZE 1" resistor on the UPM board has been cut to
set the unit to antifreeze mode.
Freeze fault - low refrigerant Check refrigerant pressure with gauge set.
" Check condensate pan for high water level. Check drain line
Condensate fault - poor drainage for blockages, double trapping or inadequate trapping.
X Is fault LED Blinking Check condensate pan for high water level. Check air filter
4 times? Condensate fault - blocked return [and return air ductwork for blockage. Check that there is
air adequate space between the return air opening and walls or
No Compressor other obstructions on free return applications.
Operation but Fan Brown out fault - low Check primary voltage - ensure it is within the limits listed on
Runs supply voltage the unit data plate.
Brown out fault - Check control voltage - if it is below 18 V check accessories
X X Is fault LED Blinking |overloaded control connected to the unit and ensure that they do not exceed the
5 times? circuit VA draw shown on page 24.
R Check that thermostat wiring is proper gauge and length, that
Elngnnoggtfgggneﬁgn it is not damaged and that all connections at the thermostat
and heat pump are secure.
Check fan motor for proper operation.
Freeze fault, air coil - no or low Check air filter.
airflow Inspect air coil for dirt/debris.
X Is fault LED Blinking Check ductwork - are dampers closed or blocked?
6 times? : . Check that there is adequate space between the return air
'r:erﬁﬁﬁeaffu“' air coil - blocked opening and walls or other obstructions on free return
applications.
fgﬁ%zei;ﬁ?lt, air coil - low Check refrigerant pressure with gauge set.
Igr?wrg;gssé?)trg?ecrgltliigrg for Ensure that the thermostat is on and calling for "Y".
: Check "Y" connection from thermostat. Ensure that there is 24
« « ’:gnftaau&ol_rEn%t— Bad thermostat connection VAC between "Y" and "C".
i ; : Check wiring - ensure that there is 24 VAC across the
energized Loose wire to contactor coil contactor coil.
. Test contactor with 24VAC (between "R" and "C"). Ohm
Burned out contactor coil contactor coil - an open circuit indicates a burned coil.
Check for supply voltage at the load side of the contactor. For
cc))vpeerlnoggmpressor 3 phase models check phase rotation and voltage at all 3
phases.
- : Look for signs of heat on the wiring insulation. Check that all
X X cor:\gcftil:lérlqgrgi;ed Poor wiring connections wiring connections are secure and properly torqued.
Does compressor hum when power is applied? If not check
the resistance of the compressor windings using the values
Burned out compressor shown in the compressor characteristics chart. Note that the
compressor must be cool (70°F) when checking the windings.
Bad thermostat - . !
: Check thermostat and wiring. Check unit terminal block for 24
Power LED on ?ﬁgrrrfg;g? / faulty VAC between "Y" and "C" and "G" and "C".
Ensure that the supply voltage to the unit is with in the range
Pa?\ compressor or X X Low or no supply power shown on the unit data plate.

operation

Power LED off

Faulty control transformer

Check for 24 VAC between "R" and "C" on the unit terminal
block. For 75 and 100 VA transformers, check that the
transformer circuit breaker has not tripped. Check low voltage
circuit for overload conditions or short circuits before replacing
the transformer.
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Table 39 — Troubleshooting (cont)

FAULT COOLING | HEATING CHECK POSSIBLE CAUSE SOLUTION
Check supply voltage from the fan relay to the motor. Check
. that all motor wires are secure. With power off spin the motor
Fan relay energized |Faulty motor shaft - noise, resistance or uneven motion can be signs of
motor failure.
?‘Posf(a:"r‘n%'t)g:)a“on X X No fan operation signal Check for 24 VAC across the fan relay coil. Check all wiring
Fan relav not p 9 connections.
energizyed If the relay coil is energized but the relay does not pull in,
Bad fan relay check the resistance across the relay coil - an open circuit is
an indicator of a faulty relay.
; ; Check for 24 VAC between "G" and "C". Check all wiring
No fan operation signal ;
connections.
No fan operation — - n
(constant torque X X Loose wiring Check all wiring connections at motor and control box.
motor) Check supply voltage to the motor. Check that all motor wires
Faulty motor are secure. With power off spin the motor shaft - noise,
resistance or uneven motion can be signs of motor failure.
Check for 24 VAC between "G" and "C". Check all wiring
No fan operation signal connections. Make sure that the thermostat connection plug is
securely connected.
Loose wirin Check all wiring connections at motor and control box. Check
9 that power and control harnesses are securely connected.
No f: ti Make sure that the interface board is not damged and that all
(cc;nz;rt\a?‘?:rila‘ﬂlgvr\\’ X X Interface board problems DIP switches are in the proper configuration (refer to the
motor) blower performance tables).
Check supply voltage to the motor. Check that all motor wires
are secure. Move the "TEST" DIP switch to "ON" and the
Faulty motor other switches to "OFF" on the "ADJUST" switch block on the
Y interface board - the motor should run at 70% torque when
"G" is called. With power off spin the motor shaft - noise,
resistance or uneven motion can be signs of motor failure.
: Check that the reversing valve solenoid is receiving 24 VAC. If
sgsxg{glgge\;ali\é:d Faulty solenoid s0, check the resistance of the solenoid - an open circuit may
9 indicate a burned out solenoid.
' o o Check that the reversing valve thermostat wire is connected
|l:1rt]cl)t ggél?:lftlng X . chEmLes?g‘?u"y to the "O" terminal of the thermostat. Check for a contact
9 RZ‘C’)?;Q% \rlfcl)ltv € closure between "0" and "R".
i ; nAn Check that the wires from the thermostat to the unit are
energized {-e?%si?\avrlre on"0 securely connected and that the wires from the electrical box
to the reversing valve are connected.
Excessively cold Dirty Filter Replace filter.
ts:mpgg'aatlﬂre in Fan speed 100 low Consult blower performance table and increase fan speed if
cooling or X X Reduced airflow o
ey hot C It bl rf tabl di f d if
supply air . onsult blower performance table and increase fan speed i
tergge):'ature in Excessive duct pressure drop possible.
heating
: . : . Consult blower performance table and reduce fan speed if
Excessively warm Airflow too high Fan speed setting too high possible.
supply air ;
tempge):'ature in X X H'%gn?’g é?\;\/tmgter Irglﬁé ;N ater temperature out of Check unit capacity vs. water temperature.
cooling and/or -
excessively cool air Air leakage Leaky ductwork Inspect ductwork.
in heating Loss %;r;afgigt)e,ratlon Low refrigerant Check refrigerant pressures with gauge set.
; : Fan speed setting too Consult blower performance table and reduce fan speed if
Airflow too high high possible.
High humidity X Loss %far‘;aafgﬁzyaratlon Low refrigerant Check refrigerant pressures with gauge set.
Short cvelin Unit oversized Check unit performance against building load calculations.
yeing Poor thermostat location Make sure that thermostat is not located by a supply- air duct.
Poor ductwork/grille design Ensure ductwork and grilles are properly sized for unit airflow.
Air noise : ; Consult blower performance table and reduce fan speed if
Fan speed setting too high possible.
Uncijt not mounted on full vibration Mount unit on a vibration pad.
X X pa
Unit not connected with flexible
Structg(r)e;slzourne conduit, water lines and/or Install unit in accordance with instructions.
ductwork
gej:lgtionable noise El?illtd?r?gb?:r;t;:rfgé?g wall or other Adjust unit location to avoid unit touching structure.
uﬁzrﬂgﬁrﬁzggﬂfﬁgoﬁ ;g‘g Increase water flow rate and/or reduce water temperature if
X pressure possible.
Compressor noise Z‘é?,lst?n%rggg'tegrévsastﬁrrem" Clean/descale water coil.
Low airflow elevating head Check filter.
pressure Increase fan speed.
X Water hammer Fast closing valves installed Change valves to slow-close type.
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50WC START-UP CHECKLIST
(Remove and use for job file.)

NOTE: To avoid injury to personnel and damage to equipment or
property when completing the procedures listed in this start-up
checklist, use good judgment, follow safe practices, and adhere to
the safety considerations/information as outlined in preceding
sections of this Installation, Start-Up, and Service Instructions
document.

CUSTOMER: JOB NAME:
MODEL NO.: SERIAL NO.: DATE:

I.PRE-START-UP

Does the unit voltage correspond with the supply voltage available? (YN) __
Have the power and control wiring connections been made and terminals tight? YNy
Have water connections been made and is fluid available at heat exchanger? Y/N)
Has pump been turned on and are isolation valves open? (YN)
Has condensate connection been made and is a trap installed? YNy
Is an air filter installed? YN
Il. START-UP
Is fan operating when compressor operates? YN
If 3-phase scroll compressor is present, verify proper rotation per instructions. YNy

UNIT VOLTAGE — COOLING OPERATION

Phase AB Volts Phase BC Volts Phase CA Volts
(if 3 phase) (if 3 phase)
Phase AB Amps Phase BC Amps Phase CA Amps
(if 3 phase) (if 3 phase)
CONTROL VOLTAGE
Is control voltage above 21.6 volts? (Y/N) .

If not, check for proper transformer connection.
TEMPERATURES

Fill in the analysis chart attached.

COAXIAL HEAT COOLING CYCLE:

EXCHANGER  FLUID IN F  FLUID OUT F PSI FLOW
HEATING CYCLE:
FLUID IN F  FLUID OUT F PSI FLOW
AIR COIL COOLING CYCLE:
AIRIN F AIROUT F
HEATING CYCLE:
AIRIN F AIROUT F
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HEATING CYCLE ANALYSIS

P PSI SaT
°F
Air L» i
o > Suction
F °F
| -/ J Compressor
E ’
V:ﬁlz«;nsmn < Discharge

\
-

o
Liquid Line of of

PSI PSI
Water In Water Out
|—> Look Up Pressure Drop in Waterside Pressure Drop Table

to Determine Flow Rate.

See Fig. 44 and 45 for waterside Pressure Drop.

COOLING CYCLE ANALYSIS

_ PSI SaT
°F
Air L’ i
Coil . Suction
OF OF
—_— _—

I_ I Compressor

Expansion
Valve < Discharge

- N
A

Liquid Line °F °F

A

«—[

PSI _____psl
Water In Water Out

Look Up Pressure Drop in Waterside Pressure Drop Table
to Determine Flow Rate.

See Fig. 44 and 45 for waterside Pressure Drop.

HEAT OF EXTRACTION (ABSORPTION) OR HEAT OF REJECTION =

FLOW RATE (GPM) x TEMP. DIFF. (DEG. F) x FLUID FACTOR* =
(Btw/hr)
SUPERHEAT = SUCTION TEMPERATURE — SUCTION SATURATION TEMPERATURE
= (DEG F)
SUBCOOLING = DISCHARGE SATURATION TEMPERATURE — LIQUID LINE TEMPERATURE
= (DEG F)

*Use 500 for water, 485 for antifreeze.
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