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Water to Water Geothermal Heat Pump

Installation & Operating Instructions

Model: RAWE* (Single Compressor)
RDWE* (Dual Compressor)

Application

= Geo source loop or ground water fluid
= Load water heat/cool output

= Low temperature, radiant floor heating
= Air handler larger water coil, heat/cool
» Tested to UL Standards 1995 and CSA Standards C22

3-Phase Models

Also see and use NI704 |
' NORTHERN

s

Domestic Water Heater, Desuperheater

Energy Star promotes the desuperheater; howewanlyit
efficiently produces hot water if the tank temperatis less thg
115° F (46° C). A hot water buffer tank is suggddter proper
and efficient application, see page 19.

Drawings NR701, NR705, NR706, UAW701, UAW705, XX02¢
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Introduction

When used and controlled properly, geothermal peatps can save hundreds of dollars per ydarthStar Series
geothermal heat pumps are designed to provide newiefficiency, comfort, and reliability. Solid asimple electric
controls allow for low maintenance and built inesgifprotection.

Compressor safety and limit shutdown is includethulie standard ICM control board. However, opergti control is
considerably simpler and limited to an aquastae tgpntact closure wired between terminal block & HW screws.
Cooling is activated with a contact closure betweamd O.

The RDWE Series is commonly referred to as “Dualn@ressor”. This is more than two compressors;tivis complete
refrigerant loop systems, feeding through a sirglé isolated two section heat exchanger. This pesviincreased
efficiency plus each operates independently andseare as a failure backup.

Pump (loop and hydronic) connections are provigéth inline fuses.

Moving and Storage
Units should be stored in original packaging inesan dry area. Store and move units in normal bppgsition. Do not
stack units.

Initial Inspection

Be certain to inspect all cartons and crates ats wme received before signing the freight bill.riffethat all items
received have no physical damage. Report any daragehortages on the freight bill. The purchaseesponsible for
filing the necessary claims with the carrier. Caled or hidden damages not discovered until rengopackaging must
be reported to the carrier within 15 days of retceip

Unit Location and Mounting

Locate the unit in an indoor area where the amkiemiperature will remain above 45°F [8°C]. Northéteat Pump
provides 4 removable panels (all 4 sides) for sérgi ease. This unit is zero clearance rated; hewellow enough
room to remove panels for service and mainteng®gggest setting unit on a sound vibration pad,aseessories price
sheet, R-PAD-2735-1-**. Water supply shouldt be hard plumbed directly with copper pipe as tusld transfer any
vibration to living space.

Please read and understand conditions associatdd proper installation, unauthorized changes, a@WVER ON
procedures.

Warranty Statement
See the last pages of this manual for detaileddinivarranty coverage explanation.

Safety Considerations

/A WARNING

BEFORE PERFORMING SERVICE OR MAINTENANCE OPERATIONEN A SYSTEM, TURN OFF
MAIN POWER SWITCHES TO THE INDOOR UNIT. IF APPLICBLE, TURN OFF THE ACCESSORY
HEATER POWER SWITCH. ELECTRICAL SHOCK COULD CAUFGHERSONAL INJURY.

Installing and servicing heating and air conditi@niequipment can be hazardous due to system peeasdrelectrical
components. Only trained and qualified service guarel should install, repair or service heating airdconditioning
equipment. Untrained personnel can perform thechasaintenance functions of cleaning coils and dfepand replacing
filters. All other operations should be performed toained service personnel. When working on hegatimd air
conditioning equipment, observe precautions in Itterature, tags and labels attached to the unit ather safety
precautions that may apply, such as the followafgty measures:

» Follow all safety codes.

= Wear safety glasses and work gloves.

= Use a quenching cloth for brazing operations.

» Have a fire extinguisher available for all brazopgrations.

07/30/15 1 NI701



Northern Heat Pump Configurator

E-041-1-CLDX- XX
4] |s5]e|7| |8]| |9]]10]11]12| [13]14]
Model Number Digits |

RAYV
11213

RAVE - 041 -1 - CLDX -XX

Geo Source (1) < \—> Auxiliary kW Option* (13, 14)
Unit Type (2) 05=4.8 kw
A = Single Stage 10 =9.6 kW
D = Dual Compressor 15=14.4kW
T = Two Stage 20=19.2kwW
XX = None
Unit Style (3) *Can be factory or field installed
S = Split
V = Vertical
W = Hydronic
L 3 Miscellaneous Kits (12)
Refrigerant (4) ¢—0on | A = Soft Start Kit (Installed)
E = R-410A X = None
Nominal BTU (5, 6,7) » Desuperheater Option (11)
041 (Single Stage) 3-ton ™ " D = Desuperheater w/ Factory
053 (Single Stage) 4-ton Installed Pump
061 (Single Stage) 5-ton X = None
026 (Two Stage) 2-ton » Configuration Option (10)
033 (Two Stage) 2.5-ton L = Left Return (Standard)*
040 (Two Stage) 3-ton R = Right Return
045 (Two Stage) 3.5-ton C = Split Air Coil
052 (Two Stage) 4-ton X = N/A or No Split Air Coil
062 (TWO Stage) 5-ton *Left return can be field converted to right return
024 (Hydronic) 2-ton p Heat Exchanger Option (9)

036 (Hydronic) 3-t C = Copper Coax
e o N = Cupronickel Coax

050 (Hydron?c) 4-ton M = Copper (Load) & Cupronickel
060 (Hydronic) 5-ton (Source) Coax
072 (Hydronic) 6-ton S = Stainless Brazed Plate

. (RD-WE only)
080 (Hydronic Dual) 6.5 Ton

096 (Hydronic Dual) 8-ton .
120 (Hydronic Dual) 10-ton —» YEIE%%?ZSOO%I?LnP%S)
144 (Hydronic Dual) 12-ton - '
2 =208/230V, 3 Ph

3 =460/480V, 3 Ph

Northern Geo, LLC
75 West Veum Avenue
Appleton, MN 56208
HEATPUMP 320-207-6100
A/*W/gE/USer‘ies 4‘“
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RAWE — Mechanical Specifications — R410A Single Sgg@ Compressor

MODEL RAWE-036 | RAWE-050 | RAWE-060 | RAWE-072
(3 ton) (4 ton) (5 ton) (6 ton)
Source & Load GPM — Heating 12 16 15 18
Source & Load GPM — Cooling 12 16 15 20
Factory Charge R410A 3 lbs. 14 oz. 4 1bs. 8 0z. bs66 oz. 7 Ibs. 8 oz.
Source Temperatu’F (min/max’ 20°/12C° 2¢0°/12¢C° 2¢0°/12¢C° 20°/12¢C°
Water Connection (NPT — female) 1" 1" 1-va" 1-va"
Heat Exchanger Type Coax Coax Coax Coax
Loop Coil & Piping Water Volume (gal) 77 1.1 1.38 2.3
Load Coil Water Volume (gal) .98 .98 1.38 2.3
Desuperheater Connection (NPT — femalg) " " " 5"
Weight— Packaged (Ibs) 340 345 525 575
Width of Cabinet (inches) 27 27 25 25
Height (Inches) 29 29 49 49
Depth (Inches) 35 35 32 32

HEAT EXCHANGER PRESSURE DROP TABLE

Water-to-Water (Source Side and Load Side, Purei@t68° F
Model GPM PSID Model GPM PSID Mode GPM PSI[ Model GPM PSID
6 2.0 8 1.3 12 1.84 16 1.80
9 3.€ 12 2.E 14 2.2L 18 2.3
ston 5 55 | 4N 16 40 | >N 15 24| ©ton 20 2.86
15 7.8 20 5.8 17 3.03 23 3.80)

PRESSURE DROP MULTIPLIERS

Freeze Point (° F) 20° F 25°F 30°F 35°F 40° F
Pure Water Multiplie 32.0 1.0C 1.0C 1.0C 1.0C 1.0C
Methanol 12.5%* Multiplier 16.2 - 1.25 1.21 1.18 15.
Propylene Glycol 20%* Multiplie 18.4 1.3¢ 1.3¢ 1.31 1.2¢ 1.24
Ethanol 20%* Multiplier 18.1 1.56 1.47 1.42 1.36) 31.
*By volume Feet of Head = PSI x 2.31
ISO 13256-2 Performance — Energy Star
Ground Water Heat Pump Ground Loop Heat Pump
Source . o . . Cooling Heating
Model / Load Cooling 59°F Heating 50°F Full Load 77°F Full Load 32°F
GPM Capacity EER Capacity cop Capacity EER Capacity cop
Btu/h Btu/h/W Btu/h Btu/h Btu/h/W Btu/h
RAWE-036 12/12 40100 20.7 43900 3.7 36600 16.1 3082 3.1
RAWE-050 16/16 55100 20.1 60100 3.6 54200 16.1 2005 3.1
RAWE-060 15/15 65000 20.4 68000 3.7 58200 16.1 0082 3.1
RAWE-072 18/18 75000 20.1 80500 3.7 71900 16.1 9062 3.1

Heating capacities based upon 104°F hydronic retaer.

Cooling capacities based upon 53.6 F hydronic meater.

Ground Loop Heat Pump ratings based on 15% ar#rselution.

All ratings based upon operation at lower voltafdual voltage rated models.

07/30/15 3 NI701



RDWE — Mechanical Specifications — R410A Dual Com@ssor

MODEL RDWE-080 RDWE-096 RDWE-120 RDWE-144
(6.5 ton) (8 ton) (10 ton) (12 ton)
Source & Load GPM — Heating 18 16 20 24
Source & Load GPM — Cooling 18 16 20 24
Factory Charge R410A* 3 lbs. 8 0z. x (2* 4 b2 x (2%) 4 bs. 2 0z. x (2%) 4 1bs. 2 0z. x (2%)
Source Temperature °F (min/max) 20°/120° 20°/120° 20°/120° 20°/120°
Water Connection (NPT — male) 1-%" 1-" 1-" 1-1"
Heat Exchanger Type Brazed plate Brazed plate Brplete Brazed plate
Loop Coil & Piping Water Volume (gal 1.15 1.62 2.6 1.62
Load Coil Water Volume (gal) 1.15 1.62 1.62 1.62
Weight— Packaged (Ibs) 410 510 525 535
*Dual compressor models contain dual refrigeratimouits, amount shown is for each circuit.
HEAT EXCHANGER PRESSURE DROP TABLE
Water-to-Water (SourcSide and Load Side, Pure Water @ 6
Model GPM PSID Model GPM PSID Model GPM PSID Model GPM PSID
10 0.81 12 0.7¢ 15 1.1C 1€ 1.21
12 1.16 14 0.99 16 1.21 17 1.33
14 1.57 15 1.1C 17 1.3¢ 18 1.4¢
15 1.79 16 1.21 18 1.45 20 1.71]
16 2.04 17 1.33 20 1.71 22 2.00
17 2.2¢ 18 1.4¢ 22 2.0C 23 2.14
18 2.57 20 1.71 23 2.14 24 2.30
6.5-ton 18 2.8¢€ 8-ton 22 2.0C 10-ton 24 2.3C 12-ton 28 2.4¢€
20 3.16 23 2.14 25 2.46 26 2.62
21 3.48 24 2.30 26 2.62 27 2.79
22 3.81 25 2.4¢€ 27 2.7¢ 28 2.9¢
23 4.17 26 2.62 28 2.96 30 3.32
24 4.5¢ 27 2.7¢ 30 3.32 32 3.9¢
26 5.31 28 2.96 32 3.98 34 4.02
28 6.1 30 3.32 34 4.0z 3€ 4.5¢
PRESSURE DROP MULTIPLIERS
Freeze Point (° F) 20° F 25°F 30° F 35°F 40° F
Pure Water Multiplier 32.0 1.00 1.00 1.00 1.00 1.00
Methanol 12.5%* Multiplier 16.2 - 1.25 1.21 1.18 18.
Propylene Glycol 20%* Multiplie 18.4 1.3¢ 1.3¢ 1.31 1.2¢ 1.24
Ethanol 20%* Multiplier 18.1 1.56 1.47 142 1.36 31.
*By volume Feet of Head = PSI x 2.31
ISO 13256-2 Performance — Energy Star
Ground Water Heat Pump Ground Loop Heat Pump
Source h o . o Cooling Heating
Model /load | Stage | Cooling 59°F Heating 50°F Full Load 77°F/68°F | Full Load 32°F/41°F
BTUh EER BTUh [ COP BTUh EER BTUh COP
FL 82000 20.5 86000 3.6 74500 15.8 70000 2P
RDWE-080 18/18
PL 44000 21.2 47500 3.7 41700 17.5 4240( 3.3
FL | 103000| 19.7 | 110200 3.5 95700 15.1 8690( 29
RDWE-096 16/16
PL 55100 215 58200 3.8 53100 18.3 52200 3.5
FL | 120000| 195 | 128000 3.5 103200 15.4 9990 2i8
RDWE-120 20/20
PL 64000 21.0 71500 3.8 57000 18.1 5550( 3.5
FL 137500 19.0 147600 3.4 126000 14.4 121000 2|7
RDWE-144 24124
PL 73500 20.2 78500 3.7 70000 18.4 6850( 3.3

Heating capacities based upon 104°F hydronic retaier.

Cooling capacities based upon 53.6°F hyd

ronic netwater.

Ground Loop Heat Pump ratings based on 15% arg#reelution.
All ratings based upon operation at lower voltafdual voltage rated models.

*RDWE-144 is outside the scope of AHRI

07/30/15
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RAWE - Electrical Data — Single Phase

Voltage Compressor Load Desup. | Source | ., Min. Max.
Model Pump Pump | Pump Fuse/
(60 Hz) RLA LRA FLA FLA FLA FLA Ampac. HACR
RAWE-036 208/230-1 17.9 112 1.8 .15 4.4 24.8 287 0 4
RAWE-050 208/230-1 26.4 134 1.8 .15 4.4 33.8 39 0 6
RAWE-060 208/230-1 28.3 178 1.8 .15 4.4 34.7 417 0 6
RAWE-072 208/230-1 36.9 185 1.8 .15 4.4 43.8 526 0 8
RDWE - Electrical Data — Single Phase
Model Voltage Compressor IID_S;(; IIDD?;:JS ?Dcl)::rr]cpe Total Min. :X'ui); /
(60 Hz) RLA LRA FLA FLA | FLA FLA Ampac. | HACR
RDWE-080 | 208/230-1 21.8/17.9 117/112 1.4 16 4/4 .2/28.9| 33.6/22.4 50/307
RDWE-096 208/230-1 26.4 x 2 134 x|2 1.8 15 44 3332 | 39.2x2| 60x2
RDWE-120 | 208/230-1 28.3x 72 178 x]2 1.€ 15 4.4 34.7x2| 41.7x72 60 x R
RDWE-144 | 208/230-1 36.9x 2 185 x)2 1.€ A5 4.4 43.3x2| 52.5x72 80 xP

Note: Dual compressor models contain dual power cirdaitshe compressors, amperages shown are for each
circuit. Please refer to NI1704 for 3-phase models

0 RDWE-080 models: Max Fuse references front/reatambar connection. Refer to wiring diagram
UAWT705. "Front" (K1) contactor should be connededirst fuse size. "Rear" (K2) contactor should
be connected to second fuse size.

07/30/15
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Product Dimensions — RAWE-036 & RAWE-050

Mechanical Dimensions
Cabinet Dimensions

A B C
(Height) | (widtr) | (Depth)

RA-WE-036
RA-WE-050

29 5/8" | 26 15/16" | 34 13/16"

Water Connections

Source Hydronic Desuperheater
In Out In Out In | Out
D E F G H
4 3/16" | 6 1/16" |8 11/16" | 10 9/16" 21 7/16"
Connection Size Connection Size
1" FPT 1/2" FPT

Electrical Connections
| J K
21 11/16" | 26 11/16" | 24 1/4"

@1.125 X ¢ .875 Double
Knockout

ART-284_07

O]
=
[o]

— | il
Beo-
008 [T o
p=2

- T
-— () —
m
0 «0efl <O-0

DOL
-— T

07/30/15 6 NI701



Product Dimensions — RAWE-060 & RAWE-072

Mechanical Dimensions

Cabinet Dimensions
A B C
( Height) | ( Width) ( Depth)
RA-WE-060 " " 35
RA-WE-072 48 11/16 24 7/8 32 1/16
Electrical Connections
D E F G H I J K L M
" " " n 16 18 " " " "
21 24 1/2" 130 1/4" | 34 1/4 11/16" | 11/16" 29 3/4" | 31 3/4" | 33 3/4" | 36 3/4
@ .500 Hole ®1.125 X ©.875 Double Knockout
Water Connections
Desuperheater Source Load
In Qut In Out In Out
N 0 P Q R S \ /
RA-WE-060 (27 11/16"(43 13/16"| 3 5/8" | 18 7/8" |26 1/16"|41 5/16" 4
RA-WE-072|27 11/16"(43 13/16"| 3 5/8" |22 7/8" |26 1/16"|45 5/16"
Connection Size Connection Size °
1/2" FPT 11/4" FPT
’ L
X /
7
ART-366_03
PR ‘ o
rm s 5 ) °
[ — O
- 5 I y_ 6
“On ) . A I} " g
7 V] s T
o) Og K 4
‘ ROS T A G i [\;’] L & ]f'g
N F J ¥
pER |
= gy ] Y'l = ‘ =
vy Pyyvyvry Y YYYVYVY
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Product Dimensions — RDWE

Cabinet Dimensions

A B C
(Height) | (Width) | ( Depth)
RD-WE-080| 40 5/16" | 24 7/8" | 32 1/16"
RD-WE-096
RD-WE-120| 48 11/16" | 24 7/8" | 32 1/16"
RD-WE-144

Electrical Connections
D E F G H | J K L

21" | 301/4" 153/?6" 24 1/2" | 34 1/4" | 29 3/4" | 31 3/4" | 33 3/4" | 36 3/4"

®.500 Hole ®»1.125 X ©.875 Double Knockout
Water Connections
Desuperheater Source Load
In Out In Out In Out .
M N 0] P Q R /
113/126" 34 11/16" |7 11/16"| 7 3/16" |10 11/16" |27 11/16" =
1/2" FPT 11/2" MPT r
l”

X//
ART-367_A-NHP

n P — 7r o
D H i o
I 2 ol # o
A N - 17—8
souRce VY
- i
A O o1 A F L
e o . ) H A b
N ae E J
M . & R |
P
. ‘ D
C‘J Q ‘ — -
v  J Yy YYVYYY = YYyvy
le——B— c

07/30/15 8 NI701



Installation Requirements

1. All installation work must be performed by trainegljalified contractors or technicians. Northern Hea
Pump, sponsors installation and service schoolsassist the installer.Visit our Website at
www.northernheatpump.comfor upcoming service schools.

A\ WARNING

ALL ELECTRICAL WIRING MUST BE IN ACCORDANCE WITH NATIONAL ELECTRIC CODE
AND LOCAL ELECTRIC CODES, ORDINANCES, AND REGULATINS.

A\ WARNING

OBSERVE ELECTRIC POLARITY AND WIRING COLORS. FAILRE TO OBSERVE COULD
CAUSE ELECTRIC SHOCK AND/OR DAMAGE TO THE EQUIPMENT

A\ cauTioN

This unit can only be used for its intended desiglescribed in this manual. Any inter
wiring changes, modifications to the circuit boarthdifications or bypass of any controls, o
installation practices not according to the detafilthis manual will void the product warranty
the safety certification label, and manufactur@dpict liability. Northern Heat Pump, cannot
be held responsible for field modifications, in@atrinstallations, and conditions which may|
bypass or compromise the built-in safety features@ntrols.

=

A\ cAUTION

This unit shall not be operated (either heatindgise®r blower) until the interior of tk
structure is completed and cleaned. This also malhluct work must be complete with
filter, etc. Manufacturer’'s warranty is void ifishunit is operated during structure
construction.

A\ cauTioN

Hazards or unsafe practices could result in prgmaiage, product damage, severe pers
injury and/or death.

2. All removed or discharged refrigerant must be reced. Local and federal statutes are to be observed
Should a compressor need replacing, the compregfiderto remain with the compressor. Refrigerams
on the compressor must be sealed.

3. Remember, safety is the installer's responsibdityl the installer must know this product well erfotg
instruct the end user on its safe use.

At Northern Heat Pump, the safety of the instafied the end user is of highest priority. Remembaiety is
the installer’s responsibility and the installersnknow this product well enough to instruct the eiser on its
safe use. Professional installers should be traiaed experienced in the areas of handling elettrica
components, sheet metal products, and materialihgmtocesses.

07/30/15 9 NI701



Mechanical Installation Overview

This NorthStar Series unit cannot heat or cool energy by itself. Heat parase the fluid in the source loop as
the energy source. Thus the design and installafithe source fluid system may be the most imponpart of
this heat pump system. The following items shoudd darefully considered and properly followed for al
installations:

Heating capacity— Size the geothermal heat pump according to dheal heating requirements as the building
exists_todayDo not necessarily match to the existing furnaameplate because it may be oversized. Do not
oversize the geothermal heat pump.

Closed Loop Applications— Closed loop system re-circulates the same veatiifreeze solution through a

closed system of underground high-density polyethgl pipe. As the solution Passes . | Closed Loop

through the pipe it collects heat (in the heatirgde) that is being transferred
from the relatively warm surrounding soil throughetpipe and into the

relatively cold solution. The solution is circuldtback to the heat pump that
extracts its heat and then returns to the grourebsmrb more heat from the
earth. Earth loops must be sized properly for gaaticular geographic area
and individual capacity requirements.

TheNorthStar Seriesheat pumps are designed to operate on eftntical

or horizontal closed loop applications(Figures 1 & 2) Vertical loops are typically

installed with a well drilling rig up to 200 fedd@ m) deep or more. Horizontal systerT|1_.|sgure 1

are typically installed with excavating or trendpiequipment approximately six to

eight feet deep, depending on geographic locatiohength of pipe used. Vertical Closed Loor

Lake or Pond Loops— Closed loop systems may also be used in lakesers
to supply a heat source to the heat pump. Typicallipop consisting of
geothermal pipe can be designed and placed inemrat much deeper than
15ft (4.5 meters) with some water currents presémtany lake or pond,
municipal and area codes must be observed in redard lake or pond loop.
The use of an environmentally friendly loop fluitel food grade propylene
glycol should be considered if the loop was evenalged. Consult an IGSHPA
or CGC certified installer for proper lake or pdodp design.

Figure 2

07/30/15 10 NI701



Mechanical Installation Source Water

A WARNING

LOOP DESIGN IS EXTREMELY IMPORTANT FOR PROPER HEATUMP OPERATION.
INCORRECT LOOP DESIGN WILL REDUCE HEAT PUMP EFFIOQNEY, CAUSE POOR
PERFORMANCE OR MAY RENDER THE SYSTEM UNUSABLE. CONRCTT AN IGSHPA OR
CGC CERTIFIED GEOTHERMAL LOOP CONTRACTOR FOR PROPEFSTALLATIONS.

Water Connections General

The following pages outline typical piping arrangstts for the most common source water connectitioray
as well as flushing and filling procedures andfeegze requirements for closed loop systemsnBtoconnect
copper piping directly to the source water conmectpoints on this unit. A section of flexible pigiris
recommended to reduce and isolate vibrations tratiisgnfrom the compressor into other parts of sigstem.

This manual covers wide range of heat pump capaciths a result water connections show one reptasen
cabinet size. Exact water connection locations sinel vary based upon these ranges, (2-1/2 tonor}5 — 6
ton), and (8 — 12 ton). See product dimension pagtd® beginning of the manual for exact locatiod pipe size.

Once closed loops are completed, they must be yedssted to at least 60 PSI to insure integftyce
pressure is tested, loop must be purged of allgnrdebris and filled with fluid. All air must bemoved at this
time by flushing the system. (Table 2) shows apipnate fluid volumes.

Flow Switch — depending upon the model series and size thatinguand field installation requirement differs.

= RAWE-030, 036, 050 — factory mounted internal araligled complete

= RAWE-060, 072 — loose kit, field installed externaired to ICM board (see diagram below)

» RDWE Series — loose kit, field installed externglted to ICM board (see diagram below). Also, aafdr
is required for 8-12 ton models. 8-12 ton modelgehk1/2” MPT ports, therefore a field provided plbuog
is required to attach the 1-1/4” flow nipple to 84bn models. The flow switch itself is directiomald must
be installed facing the correct direction.

Note: The directional arrow is located at the top of fwdtch and must be pointing toward the heat pump.
Product warranty is void if this flow switch is niostalled.

n
o
o
=
[}
S
E
5]
-

FLOW SWITCH
[/ DIRECTION

=
a
m
Q
=1
o
=

e
LUBRICATE: r LUBRICATE. T
"o ") "O"RING = T
BEFORE INSERTING BEFORE INSERTING
FLOW SWITCH FLOW SWITCH
INTO FITTING INTO FITTING EIELD
PROVIDED
o ~ COUPLING OR
11/4* MPT ELBOW
DETAIL A DETAIL B REDUCER TO FLOW
SCALE1:6 SCALE1:6 SWITCH
DETAILC
SCALE1:6
@
& 92 /C\
(]
lef 3
L-OUT ; >
LN~ 1
.
S-ouT—T7]
S-IN—]
=

5-6 TON 8-12TON FLOW SWITCH WIRING
5-12TON
ART-370-00 1.0

P/T Adapter
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Pressure/Temperature (P/T) plugs- Should be installed in the adaptor elbow orethtering
and leaving water line of the heat pump on a clegstem. (Figures 3 and 4) A thermometg
can be inserted into the P/T ports to check ergexind leaving water temperatures. A press
gauge can also be inserted into these P/T podstesmine the pressure differential between
entering and leaving water. This pressure difféaénan then be compared to the engineeri
specifications data to determine the flow ratehefsystem.

g A
"
ﬂ?

Figure 3

Flow Center —if selecting non-pressure closed loop design (Eid)r a flow center is required. Flow center is
the key to installation ease and long-term relighil

A Flow Meter is an important part of the system. It providegsaal indicator of loop flow in GPM.
A flow meter can be installed on either side of penp pack, but must be installed per manufacturer
recommendations so it reads accurately.

Non-PressurizedLoops require an air separator/stand pipe to ehigi air and to hold enough fluid to
compensate for the expansion and contraction dbtye pipe and fluid. Purge and fill valves shob&lplaced
between the loop manifold valves and the insulptedp pack. See figure 4.

PressurizedLoops do not require an air separator. They requirge and fill ports between the loop manifold
valves and the insulated pump pack. See figureft®r purging a pressurized loop, it should main&brio 60
psi static pressure. The geothermal loop pipécstes under pressure so may need to be pressabiped the
desired pressure several times to achieve the meemated static pressure. Pressurized loops mustaimain
enough static pressure to compensate for the expaaisd contraction of the loop pipe and fluid.

Loop Pump Selection- select a loop circulation pump based upon thl &Rjuired and total system pressure
drop. See specification, page 5. Geo heat pumfhBapacity and efficiency are directly relatedite GPM
flow through the unit.

Vibration pad — We suggest setting the unit on a sound vibration pedilable from most distributors or
accessories price sheet — R-PAD-2735-1-**,

Water quality — models with standard copper heat exchanger cajlsnethe installer to evaluate water quality
and meet minimum water properties.

» pH/calcium hardness pH < 7.5 and Ca harness PR)0
= |ron fouling < 0.2 PPM (Ferrous)
< 0.5 PPM of oxygen
= Hydrogen sulfide (kS) < 0.5 PPM
» Chloride levels <20 PPM
= Erosion/clogging < 10 PPM, particles
= Filter, if required < 800 micron size
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DETAIL A DETAIL B
SCALE1:3 SCALE1:3

ART-296-00 2.0
VFIX-071

gn) -]
oPS
% 0RO’ o

Figure 4 — Pressurized Closed Loop with Flow Center Typical piping arrangement.*

DETAIL A DETAIL B
SCALE1:3 SCALE1:3

BY-PASS
VALVE
(OPTIONAL)

ART-297-00 2.0

BY-PASS VALVE VFIX-072

OPTIONAL

Figure 5 — Non-Pressurized Closed Loop with Flow Geer — Typical piping diagram.*

*4-ton model shown, for water connection locationsother models reference product dimension pages.
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Flushing and Filling the System Using 3-Way Valves

Step 1

Use water and a high volume head circulator punflusth air and debris and to fill the loop system.

» Refer to recommendations provided by IGSHPA or G@&n choosing a pump for the flushing process.

« It is recommended that pump suction be from theéobotof a large volume container. Use a suction line
strainer to prevent debris discharged into theainat from being recycled to the system.

Step 2

Pump water into the system by connecting the puisghdrge hose to one (not both) of the 1.00” NPTewa
connections located on the sides of the module.

Connect a return hose to the opposite side of théufe to discharge debris and air as water is ataldde
loop.

Step 3
Rotate the module valves as shown in step 3 diagram

Step 4
Start the pump. Add anti-freeze and water to thetainer as needed so that no air enters the syJteiswill

push any air out of the loop. If flushing assemislyequipped with valves to reverse flow directidlo, so
occasionally to help remove trapped air. When helgkease in the return hose container, the easthHas
been completely flushed.

Step 3 To Eartt Loon N From Earth Loo

Step 5 '
Flush the heat pump. To do so, simply rotate tHeegaas From % f To
shown in step 5 diagram while the pump is runnidgsh the Flush 4n) | Flush
heat pump using the same procedure as used totflasrarth Cart Cart
loop. Z
Pressurizing the System (does not apply to Figure 5
Step 6 Step £
After flushing and filling the system, rotate th@dule valve From 5 To
discharging into the flush container as shown ieps6A E';ih — —> E';rsth
diagram to pressurize the loop. Then turn the \wasein step
6B.

|
Step 7 To Heat Pum Frjm Heat Pum
Turn off the flush cart pump. The system should aiem _
pressurized. Release excess pressure by rotatitngr ei Pressurize Loc
module valve to allow a small amount of water tosspasteD 62 $
through and out of the system and into the contai®eme
initial loss of pressure can be expected and is tduthe From

K . Flush _|
expansion of the earth loop pipe under pressure.pféssure cat 5
will stabilize if the system has no leaks. EE
Step 8 i) *
Flushing, filling and pressurization should be céetg Start To Heat Pum From Heat Purr
the loop pump module circulators.
Step 6E To Earth Lool From Earth Loo
Step 9 f v
Troubleshoot. If for some reason the circulatore aot
operating, power off and diagnose the problem. p
q
4
From Heat Punr To Heat Pum
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Step 10

Using a single water pressure gauge, measure ¢issyse drop at the pressure/temperature plugssatmbéeat
pump heat exchanger. Compare the measurement veitilaw versus the pressure drop table (Table#8) an
determine the actual flow rate. If the flow ratddaw, recheck the selection of the loop pump moduobelel for
sufficient capacity. If the model is correct, thésdikely trapped air or a restriction in the flaircuit. System
pressure should increase rapidly as the flush pwwoyiks to force more water into the system. Adddion
flushing of the loop is needed if the water leveltlie loop falls. This shows that there is airhe system.
System operating pressures should be betweenZ®RSI.

Antifreeze

DO NOT mix more than 25% propylene glycelith water to achieve a lower than 15°F [-9°C] free
protection. (See Table 3) A more concentrated mixtcannot be pumped through the earth loop at low
temperatures. Lack of antifreeze will cause unittdbwn problems during cold weather operation (&stgunit

run time) when the loop temperatures fall belowfteeze protection of the antifreeze. Flow rateunegnents

for closed loop solutions are higher than open lsygtems because water temperatures supplied toetite
pump are generally loweiypically 2.0 to 3.0 gallons per minute (GPM) per ton areuiregl for proper
operation of the heat pump and the earth couplatidhehanger.

Table 2 — Approximate Fluid Volume (gal) Table 3 — Antifreeze Percentages by Volume*
per 100ft
: : Minimum Temperature for Freeze Protec
Plpe Size Volume 10°F | 16°F | 17°F | 21°F | 25°F
¥ IPS SDR 1. 2.8 Type -12°C | -9°C | -8°C | -6°C | -4°C
1"IPSSDR 1 4.t
Methano 25% | 21% | 18% | 16% | 10%
Polyethylene|1-1/4" IPS SDR 1 |8.C Propylene | 38% | 30% | 25% | 22% | 15%
" Glycol
1-1/2" IPSSDR1 |10.¢
Ethano 22% | 20% | 18% | 14% | 10%
2"IPS SDR 1 18.C
Rubber Hos |1 3.0 *Refgfenge information only, see product manufamstur
specification for percentage.
1" 4.1
Copper |1.25° 6.4
15" 9.2
A WARNING

DO NOT USE CALCIUM AS ANTI-FREEZE. FOLLOW CGC/IGSFA RECOMMENDATIONS
FOR THE APPROPRIATE TYPE AND AMOUNT OF ANTI-FREEZE.

A WARNING

PREVENTING FREEZE-UP IS INSTALLER/USER RESPONSIBIM. LEAKING HEAT
EXCHANGER OR PIPING (EXTERNAL OR INTERNAL WITHIN TH REFRIGERANT/
COMPRESSOR) ARE NOT COVERED BY WARRANTY.
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Open Loop/Well— An open system gets its name from the open digetaf water after it has been used by the
heat pump. A well must be available that can supplof the water requirements of the heat pungmaliwith
any other water requirements drawing off that samlk The well must be capable of supplying thetheenps
required flow rated for up to 24 hours per daytfar coldest winter day.

The discharge water is typically returned to thetreaia a properly designed drain field or in adak

Figure 6 shows the necessary components for widigrgpof an open system. First a bladder type prestank
with a “draw down” of at least 1-1/2 to 2 times thell pump capacity must be installed on the sujde of
the heat pump to prevent short cycling the well pu@onstant pressure well pumps need to deliveSihbI
flow rate of the NHP unit and other possible contige demands. Shut off valves and boiler drainghan
entering and leaving water lines are necessarfufare maintenance. A screen strainer is placethersupply
line with a mesh size of 40 to 60 and enough saréaea to allow for particle buildup between clegsi Hose
kits are installed between the heat pump and riggachbing to reduce vibration transfer. Hose kitssén
pressure temperature (P/T) plugs placed in thelgupm discharge hydrant elbows so that thermorseaier
pressure gauges can be inserted into the watansti@n the well water discharge side of the heatppa flow
meter is installed to provide a visual indicatoroplen loop flow in GPM. The water solenoid valvesinhbe
installed to control water flow through the uniftéx the water solenoid a flow control valve istaiked to limit
maximum flow through the heat pump. The ball vahatalled in the leaving water line can be usedréate a
small amount of back pressure to quiet the flowtmdwalve if needed. Discharge water temperathmukl not
drop below 38° at any time during the units operatRemove handle on the entering and leaving viztr
valves to prevent accidental change of flow.

A solenoid valve is then installed and wired to poessor contactor. This valve will open when thd im
running and close when the unit stops. A visuahfloeter is then installed to allow visual inspectiof the
flow requirements. The flow meter can also be Ugafdetermining when maintenance is required. Sale40
PVC piping, copper tubing, polyethylene or rubbesércan be used for supply and discharge wates. lirienit
rubber hose to 10ft. (3 meters) to prevent excesgressure drop. Make sure line sizes are largagbnto
supply the required flow with a reasonable presgin@p (generally 1.00” diameter). Water discharge i

generally made to a drain field, stream, pond aaéridischarge, tile line, or storm sewer.
COMPRESSOR
CONTACTOR

Solenoid Valve Wiring (for Open Loop Systems)

Locate the compressor contactor in the right-hand
high-voltage side of the control panel. Wire the
solenoid valve as shown in this diagram.

COMMON

SOLENOID
VALVE

A\ cauTioN

Using a drain field requires soil conditions an@@ukte sizing to assure rapid percolation or thyeired flow rates
will not be achieved. Consult local codes and adoes to assure compliance. Do not discharge watarseptic
system. The heat pump should never be operatédfieit rates (GPM) less than specified. Operatiati wess than
required flow rate or no flow may result in freegiwater in the water to refrigerant heat exchangkrs will cause
the unit to shut down on low-pressure lockouth# tinit locks out, verify that the unit has theuieed flow and reset
the unit by shutting off power to the unit for oménute. Do not continually reset the unit; if theitdocks out more
than once call your service professional. Continueesett of the unit can freeze water inside the mead# to the point
of rupturing the water coil (no warranty for frozeails).
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Figure 6: Open Loop Well- Typical piping diagram.

SOURCE

SOURCE

SOLENOID
SHUTOFF

SEDIMENT
STRAINER

1" NPT
CONNECTIONS
1" NPT

DETAIL A CONNECTIONS DETAIL B
SCALE1:3.5 SCALE1:35

EXPANSION
TANK

S

} DRAIN

ART-298-00 2.0
VFIX-073

- FROM
RETURN SUPPLY WELL
TO DRAIN

RDWE Series, Freeze Protectior- this heat pump is equipped with freeze protedimnperature sensors used
to monitor source side entering water temperatuck laad side leaving water temperature. The serem@s
connected to a circuit board located in the cordoo and is wired in-series with the low pressurat switch.

If one of these sensors drops below the set pibietiow pressure circuit is opened on the ICM aurtausing

it to lockout the compressor(s). If the ICM boahdws a low pressure fault code and the low presswiteh is
closed. Check the two LEDS on the freeze protediimard.

Setup— this control contains a jumper peg that configuhe sensors to operate either at open loop tatapes or
closed loop temperatures. (J5-1 jumpered to J®i@sed loop). (J5-3 jumpered to J5-2 = open loop).

Red LED Green LED Function
Off On Normal
Off 1 blink every 2 seconds Bad source enteringewsensor
Off 2 blinks every 2 seconds Bad load leaving wagsrsor
1 blink every 2 seconds On Source entering wassrzie detection
2 blinks every 2 seconds On Load leaving waterzieaketection
On On Both sensors freeze detection
Source Side Temperature Setting Load Side Temperature Setting
Closed loops 15F = open < 37F = open
Closed loop > 18F = closed > 40F = closed

Open loop< 37F = open
Open loop > 40F = closed

Source Coil for Open Systems Water quality is a major concern for open systdPmeblems can occur from
scaling, particle buildup, suspended solids, cisrmgpH levels outside the 7-9 ranges, or bioldgizawth. If
poor water quality is known to exist in your aragzupronickel water coil may be required when ordering the
system, or installing a closed loop system mayHgehiest alternative. Water coil cleaning on an dpep
system may be necessary on a regular basis.
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Desuperheater, Domestic Hot Water

General

All NHP Series units can be equipped with a deswgser and an integrated circulating pump thatpraxide
Supplemental Domestic hot Water (SDW). This isedbyg stripping heat from the superheated gas lgatie
compressor.

Fuses— 3-amp fuses are installed in series with theupeiheater pump. The fuses are located in the line
voltage control box, upper right. Remove the fusesn 230 power source off) to disable the pumgréver
the system is not in operation.

Dual Compressor Models- contain two desuperheater heat exchangers, omaéh refrigeration circuit. The
water side of these exchangers is piped in séflesse models still utilize one circulating pump.

General Plumbing and Installation Suggestions

1. Insulated %" copper piping should be used fromhtbiewater tank to the desuperheater connectiorteen
left side of the unit. The copper tubing should dbe&ight to maintain good water velocity and preéven
pockets from forming at the pump inlet.

A\ cauTioN

Due to high water temperatures generated by thepeeseaterPEX or poly pipe may ruptur
if coupled directly to heat pump outlet.

2. Shut off valves should also be used to servicaldsiperheater pump without draining the entirewader
tank. Note: Always be sure these valves are opemwlimp is running.

3. Pump problems develop by running the pump dry oh &ir in the system. All air must be purged frdma t
desuperheater plumbing before the pump is engaged.

4. To purge air from the lines, loosen the desupeengatmp from its housing by turning the brass collat
water drip out of the housing until flow is establkd and re-tighten the brass collar.

5. Never operate the system without the high temperatwitch (normally factory installed) otherwiseka
temperatures could become dangerously high.

6. Poor water quality may restrict the effectivenetsiging the desuperheater pump and will not allbe t
pump to circulate.

7. Desuperheater maintenance includes periodicallyiagethe drain on the hot water tank to remove any
deposits. Hard water may cause scale buildup inéseperheater coil reducing its effectiveness.

8. The temperature difference between the water exgtend leaving the desuperheater should be 5°6°fe. 1
The water flow should be approximately 0.4 GPMtparof nominal cooling.

9. Northern Heat Pump strongly suggests a water héatffer tank, Figure 7, for the maximum efficiency
from the provided desuperheater module. The Figérsingle tank plumbing and application is shown f
information only.

There are a number of ways the desuperheater/pampeplumbed with and into the building/househedder

heater tankHowever, many common methods usade not very effective because they simply circulate

already heated water from the water heater tardugir the desuperheater. The heat pump desuperbeatest

effectively produce hot water energy if the tempae of the water entering the desuperheater isecto or

beyond the compressor gas capability to transferggninto this circulated water — typically 110943° C) to

130° F (54° C). Note: Health code requires 13@84° C) minimum.

= Example — if the water heater electric elementrtiostat is set at 140° F (60° C), it will maintaire tank at
140° F (60° C). There is no point in circulatingd14 (60° C) water through the desuperheater becais
picking up very little or no energy from the comgser hot gas.

» In fact, the energy flow may even be negative é @eo HP loop temperature is too low, it is possibt a
single tank hot water heater to actually flow energy into #Beo HP system with very bad system
efficiency.
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DOMESTIC COLD
WATER SUPPLY

DOMESTIC HOT CHECK
WATER SUPPLY

BALL
VALVE

Figure 7 — Desuperheater Piping, Buffer Tank*

This arrangement is the most effective and
efficient and the recommended installation. The
buffer tank need not be as big as the standard wate
heater; 40-gallon size can be very effective. With ,,
this two tank system the desuperheater will always )

act as a city/well waterpre-heater and the @ BUFFER TANK

1/2" NPT
CONNECTIONS

{
(

standard water heater (electric elements or gas) cusme
WATER

only requires tempering energy which is a very | Hearr

(ELECTRIC

small percentage of domestic water heater energy &,
required.

D

N
w BALL
VALVE

ART-298-00 3.0
VFIX-074

Figure 7A — Desuperheater, Single Tank Concept*

Draw water from the bottom drain and returningoithe cold

water supply line. This method requires a checkevah the

cold water supply to prevent water from flowing anthe DomesTIe

building or household cold water supply. A spriggd check SUPPLY
valve with a pressure rating of 1/2 PSI or lesgt®@mmended.

BALL VALVE

DOMESTIC
Inspect the dip tube in the water heater cold ifdeta check ™ sy
valve. If a check valve is present it must be reesber damage
to the desuperheater circulator will occur.

—1/2" NPT
CONNECTIONS

Before restoring electrical supply to the waterteeadjust the

temperature setting on the tank.

= On tanks with both upper and lower elements, tlveeto
element should be turned down to the lowest setting
approximately 100° F (38° C). The upper elementukho
be adjusted to 120° F (49° C) to 130° F (54° Cy@&uling
upon the specific needs of the customer, you mayt wa
adjust the upper element differently.

= On tanks with a single element, lower the thermtosta
setting to 120° F (49° C).

ART-300-00 4.0
VFIX-075

A\ cauTiON

| Do not run desuperheater pump without supply fraatevheater. This will damage the pur |

*4-ton model shown, for water connection locationsother models reference product dimension pages.
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Hydronic (Load), Space Water Heating, Installation

Plumbing

The Geo unit load circuit is basically a heat exgjea with piping ports for out and in flow. Themeao pumps
within the unit. Use standard water heating loaggicomponents and piping/plumbing best practisei$ this
Geo unit is a “boiler”. The minimum GPM flow regeiment and pressure drop within the Geo unit heat
exchanger is shown on the page 3 specificationt,cfuarthe appropriate model size. The internat fefehead
resistance or pumping requirement is at the non@®R¥ shown.

Depending upon the installation/heating zone cangepmbing will depend upon decision for closedgdo
pressure or non-pressure system. If the vertiftakliess than approximately 15 feet (4.5 metad)uffer tank
with non-pressure concept is recommended.

Load Distribution/Zones Pumping, Pressurized

If the design involves a pressure system, expartsigkiis required with an external safety valve ASktamp
and rated for 30 psi maximum. The necessary aiefrelnd air separation components are strongly
recommended for long-term continuous operations.

Call for aquastat heating (HW terminal) assumesnti@mum, continuous, flow through the Geo unit thea
exchanger is always greater than the minimum GPbwvehon the mechanical specification chart, for the
appropriate model. This Geo udibes notinclude a flow switch for the load circuit, if tHi®w is less than the
specified minimum GPM or if there is no flow duedm locks, pump failure or load water circuit issyuthe
compressor will immediately lock out with high psase. After the second reset compressor cycle, the
compressor will be on permanent lockout with nahfer action until service or troubleshooting tagksce.

= |f an external flow switch is added, wire it in issrwith the internal loop flow switch.

Load Heating Zones

If there are small zones or zones which cannot lbatiet Btu/h capacity of the appropriate instalieddel
(specification chart Btu/h) or if these zones redtlie GPM water flow, there must be external céstoo a
buffer tank within the system to make sure the aasgor does not short cycle or the system doesveoheat.
For a Geo water to water unit the most effective easiest method of handling multiple zones is aithuffer
tank system.

A WARNING

THE SYSTEM MUST BE DESIGNED FOR A MINIMUM 10 TO 1BIINUTE COMPRESSOR RUN
TIME ON EACH AQUASTAT CALL. IF, DURING THE LIFE OFTHE WARRANTY, THERE ARE
COMPRESSOR FAILURE ISSUES AND AN EVALUATION OF THENSTALLATION
DETERMINES THERE WAS NO PROVISION FOR TAKING CAREFOCOMPRESSOR SHORT
CYCLING OR COMPRESSOR HIGH DISCHARGE PRESSURE REFER OPERATION,
WARRANTY MAY BE REJECTED.

Hydronic Buffer Tank Consideration

Inclusion of a buffer tank is ideal for non-pressaoncept and is the simplest pumping/plumbing @gugr. The
number and size of heating zones has no immediaigderation, the Geo unit has its own externahrpaimp
which simply “pumps into” a buffer tank circulatingop. If all pumps are installed below the lowatftof the
buffer tank, a non-pressure tank is the ideal gmutNo purging or air lock issue will develop g situation.

Each heating zone pump has its own thermostat aoddvice which simply causes its pump to pull gger
from the buffer tank as required. An aquastat typeice on the buffer tank controls or determines@go unit
HW call.

Buffer tank sizing is typically 6 to 10 gallons gen. If it is a heating only installation, a lardeuffer tank is
suggested and should be considered.
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Buffer Tank Controller - HP-BTC or HP-BTC-24

This add-on optional Electro Industries controiesuggested to improve and easily take care dbtiffer tank,
up to 6 zone pumps/valves, 4-wire stat for coolitgpling fan coil pump, etc. In addition, a majeafure of
this controller is the ability to operate the buffank temperature with outdoor reset concepttdnpricing
category, it is consider the most complete buffektcontroller available. The application drawirfg<101)
have nine suggested piping or usage configurations.

Forced Air Fan Caoll

The water coil can be one zone from a buffer t&ken the zone controller is used, this is typictily priority
zone and with priority on the other hydronic zoaes held off. The water coil should operate from tink's
highest temperature.

= |f cooling is desired or planned for the forced water coil, the forced air room thermostat (1H/1G)
control the Geo unit reversing valve as well asaak for heat/cool controls the air handler blow€he
buffer tank aquastat will need to function as a/eeal device to activate the Geo unit.

Load Loop Temperature Operating Point Consideration

The efficiency of this water to water Geo unit difg relates to the load aquastat set point or atpey water
temperature. Even though this unit is specifiedabed at 110° (43° C) outlet temperature, the iefficy COP
can change as much as 0.8 or 1.0 from 110° F (338 €@0° F (32° C) (COP 2.4 versus COP 3.2). Tighdr
the load return water temperature, the higher traptessor discharge pressure and the higher cosapres
motor current draw or watts.

Water Quality

It is very important to fill the hydronic systemttvigood quality water to prevent bacteria or algamvth in the
antifreeze solution. This growth can cause a bpildn the heat exchanger surfaces, reducing eftigien
capacity and cause lockouts. The water used tohfllsystem should have 100-PPM grains hardnekssr
There are different qualities of water, which ateeptable for use in these systems. Starting \Wighidwest to
the highest, softened water, bottled water, revesseosis (RO) water, and distilled watdOTE: When using
reverse osmosis (RO) or distilled water WWST use a glycol such d&nviroGard Ultra HD that contains
additional inhibitors for glycol concentrations el 35%. Using good quality water and adding 2 osnule
household chlorine bleach for each 10 gallonswdiflor boiler system conditioner can reduce thesjimlity of

a problem.
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Electrical Hookup
3-phase modelgboth 208 and 480} also see and use NI704.

A\ WARNING

DISCONNECT ALL ELECTRICAL POWER BEFORE ELECTRICALLYCONNECTING OR
SERVICING THE UNIT. FAILURE TO DISCONNECT THE ELEM@ICAL POWER BEFORE
WORKING ON THIS PRODUCT CAN CREATE A HAZARD LEADINGTO PERSONAL INJURY
OR DEATH.

Line Voltage

The nameplate and/or Installation and Operatingudhsapecification page provides RLA, LRA, and tataips
requirement. Select the proper wire size to compih your type of wire routing and NEC field wiring
requirements.

The field power supply connection is located atdbmpressor contactor in the lower right hand coofidhe
control box. Dual compressor models have separat¢actors that feed each compressor individually. A
dedicated circuit must be fed to each contacter gbectrical data chart for circuit breaker requieats.

The control transformer, desuperheater pump, aop é&md load pumps are powered off of the firstfoorit”
contactor. If the heat pump needs only to be rupart load, the circuit feeding the rear compressor be

simply shut off without affecting the operationsystem.
dT] Mo
= | 0w | ||F
0 p

240V PUMP ONLY

i -
HYD
=|| romp e
0l 1L
240V PUMP ONLY

SOURCE POWER
CIRCUIT BREAKER

Single Compressor Models — 2.5 through 6-ton

=

T

ART-303-00 3.0
11-21-2013

V N
e N /
i%} g 240V PUMP ONLY 240V PUMP ONLY
e SOURCE POWER
CIRCUIT BREAKER
L1 —
l—-@—o | o—@
L2 —
O—0 o—Q
SINGLE PHASE
SOURCE POWER
o CIRCUIT BREAKER
L1 =
a—s[s—o
L2 —_—
O—0 o—Q

SINGLE PHASE
ART-368-00 2.0
11-21-2013
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Disconnect —field provided external safety disconnect is reggiirsee nameplate max amps.

Grounding — route and install the proper size ground coratugttween the ground lug above the compressor
contactor and the building service entrance parmirgl bus. This must be a conductor wire size raing to
NEC code for the total amp rating of the instaltedidel. The conduit is not sufficient ground conduct

/A WARNING
USE ONLY COPPER WIRE FOR CONNECTION TO THE CIRCWBREAKER TERMINALS AND
INSIDE THIS PRODUCT'S CABINET.

A WARNING

TO AVOID THE RISK OF ELECTRIC SHOCK OR DEATH, WIRIE TO THE UNIT MUST BE
PROPERLY GROUNDED. FAILURE TO PROPERLY GROUND THENIT CAN RESULT IN A
HAZARD LEADING TO PERSONAL INJURY OR DEATH.

Control Wiring

Operating Aquastat (or Buffer Tank Controller, HP-BTC)
The closed-for-heat contact is simply wired to teahblock R and HW. For set point and differentisde
previous section on operating temperature condidarand compressor short cycling.

Loop Pump
The internal terminal provides 240 (L1 and L2) 1foed output for the loop pump or flow center.

Hydronic Main Pump

The external circulating pump for the buffer tanldarge single zone system can be operated fronmteenal
“HYD PUMP” terminal block. Note this is a 10A fuset#iOV output that operates coincident with the HW
input. If the hydronic loop pump is 120V, you muste an isolation relay from this internal termibéick
connection.

Forced-Air Air Handler/Water Coll

The room thermostat for the forced air coil andajppropriate control mechanism must operate thbaaidler
and the pump for the water coil. Also, if it iskie used for cooling, the thermostat must provideQhterminal
reversing valve O function to this Geo unit andrappiately control the compressor HW terminal.

Buffer Tank Controller, Optional

This controller can be considered a central wirpmwnt for all zone thermostats, zone pumps, foraad
thermostat, forced air water coil pump, forcedtdower (gas furnace blower), etc. The HP-BTC inatiain
manual provides complete details and drawings fbregternal hookup devices including the connection
between HP-BTC and this NHP geo unit.

Note:

Once the roomstat is set for COOL it must remai@@®OL for the summer season. If it is turned off or
switched back and forth, the buffer tank could alijuheat up in summer.
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Operation Indicators

External Monitor Lights
The two monitor lights indicate control power andéult indicator.

ICM Board — The ICM board performs the functions controllithg compressor operation: system lockout,
compressor anti-short cycle, and a five minuteydafeer power is applied.

The control will begin the 5-minute time delay uperY call from the thermostat. After the time dekpires,
the compressor contactor will be energized as Emhe high and low pressure switches are clo$either

switch is open after the delay expires, the congmesvill not energize. If either switch opens whtlee

compressor is energized, it will de-energize imratdy and begin the anti-short cycle delay. The m@&ssor
will not be allowed to turn on again until the asitiort cycle delay expires and both pressure sesdtcre
closed. The flow switch will have a 30-second gpéimer in which the control will ignore an opdavf

switch for the first 30 seconds. If the flow swit@mains open after the 30-second bypass timeresghe unit
will de-energize the compressor and begin the strdrt cycle delay. If the control experiences thinggh

pressure, low pressure, or flow switch faults B0Oaminute period, it will lock out the compressodaenergize
the fault output. A manual reset of power will leguired to reset the lockout condition.

Problems that could cause a lockout situation inclde:
1. Water flow problems
2. Freeze sensor (RDWE series)
3. Internal heat pump operation problems
4. Cold ambient air temperature conditions

The control has a status LED to indicate which tgpéault or lockout has occurred. If a high pressfault or
lockout occurs, the status LED will blink once.alflow pressure fault or lockout occurs, the statgp will
blink twice. If a flow switch fault occurs, the sia LED will blink three times.

ICM Fault Code LED

1 blink = high pressure cutc
2 blink = low pressure cutol
3 blink = Flow switch ope

The anti-short cycle function puts a time-out péraf 5 fixed +20% minutes on the compressor before re-
starting. This function protects the compressomfmrepeated on/off operation in the event of a logse or
faulty controller.

DO NOT reset the system more than once.
Repeated resetting of the lockout can cause sedansagelf same lockout occurs contact your service
dealer immediately.

High and Low Pressure Switches- The heat pump is equipped with both high andpoessure switches that
shut the unit off if the refrigerant pressure ext850 PSI or goes below 40 PSI. Do not reset awadker
system in the heating mode without first verifyingter flow.

Pressure Switch Settings

Low Pressur¢ High Pressur

Switch Switch Fault Code LED
Cul-out pressut 40 PS 550 PS 1 blink = high pressure cutc
Cut-in pressur 65 PS 420 PS 2 blink = low pressure cutc

RDWE Series, Freeze Protectior this heat pump is equipped with freeze protediéonperature sensors used
to monitor source side entering water temperatuck laad side leaving water temperature. The serem@rs
connected to a circuit board located in the corbmt and iswired in series with the low pressure cutout
switch. If one of these sensors drops below the set pibiatlow pressure circuit is opened on the ICMticn
causing it to lockout the compressor(s). If the |1Gbard shows a low pressure fault code and thepl@ssure
switch is closed. Check the two LEDS on the frgamtection board.
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Setup-— this control contains a jumper peg that configuhe sensors to operate either at open loop tatmpes or

closed loop temperatures. (J3-1 jumpered to J&@sed loop). (J3-3 jumpered to J3-2 = open loop).

Red LED Green LED Function
Off On Normal
Off 1 blink every 2 seconds Bad source enteringewse¢nsor
Off 2 blinks every 2 seconds Bad load leaving wagsrsor
1 blink every 2 seconds On Source entering wagszi detection
2 blinks every 2 seconds On Load leaving waterzieedetection
On On Both sensors freeze detection

Source Side Temperature Settings
Closed loop< 15F = open
Closed loop > 18F = closed
Open loop< 37F = open
Open loop > 40F = closed

Load Side Temperake Settings
< 37F = open
> 40F = closed
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Troubleshooting Guide for Water to Water Geo “Hegiti

Head Subcool Suction Superheat Compressor Load temp| Source temp
pressure pressure Amp Draw | differential | differential
Undercharged systen Low Low Low High Low Low Low
Overcharged system High High High Low High High Hlig
Low Load flow High Low High High High High Low
High Load flow Low Low High High High Low High
Low source flow Low High Low Low Low Low High
High source flow High Low High High High High Low
Low return Load Low High Low Low Low High High
temperatur
High return Load High Low High High High Low Low
temperature
Scaled source coil Low High Low Low Low Low Low
Scaled Load caoll High Low High High High Low Low
Restricted filter/drier Low High Low High Low Low dw
Bad TXV / No Bulb Low High Low High Low Low Low
charge

Troubleshooting Guide for Water to Water Geo “Crill

Head Subcool Suction Superheat Compressor Load temp| Source temp
pressure pressure Amp Draw | differential | differential
Undercharged systen Low Low Low High Low Low Low
Overcharged system High High High Low High Low Low
Low Load flow Low High Low Low Low High Low
High Load flow Low Low High High High Low High
Low source flow High Low High High High Low High
High source flow Low High Low Low Low High Low
Low return Load Low High Low Low Low Low Low
temperature
High return Load High Low High High High Low High
temperature
Scaled source coil High Low High High High Low Low
Scaled load coil Low High High Low Low Low Low
Restricted filter/drier Low High Low High Low Low aw
Bad TXV / No Bulb Low High Low High Low Low Low
chargt
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Unit Operating Conditions — Heat

07/30/15

. . Suction [ Suction | Super-
Model Stage Source Source Source Load Load GPM Total Amps | Discharge [ Discharge | Sub cool at bressure aff temp at | heat at
Temp temp A GPM Temp A 240 Pressure temp TXV
bulb bulb bulb

N/A 32 2.3-4.3 8 4.4-6.4 8.0 10.4-11.4 397-417 185-191 | 20.6-24-6 83-9.3 36-42 | 12.6-16.6

RA-WE-030 N/A 50 4.2-6.2 8 5.9-7.9 8.0 10.5-11.5 409-429 168-174 20.8-24.8 114-124 49-55 | 10.3-14.3
N/A 68 6.7-8.7 8 7.4-9.4 8.0 10.4-11.4 418-438 158-164 21.1-24.1 149-159 62-68 8.8-12.8

N/A 32 2.5-4.5 9 4.9-6.9 9.0 14.1-15.1 416-436 198-204 | 15.9-19.9 83-93 33-39 | 10.5-14.5

RA-WE-036 N/A 50 3.2-5.2 9 6.3-8.3 9.0 14.0-15.0 422-442 168-174 | 12.7-16.7 | 113-123 | 47-53 | 9.0-13.0
N/A 68 6.7-7.7 9 8.3-10.3 9.0 14.2-15.2 431-451 170-176 12.3-16.3 145-155 61-67 9.1-13.1

N/A 32 2.8-4.8 12 5.5-7.5 12 19.5-20.5 415-435 196-202 | 14.8-18.8 80-90 34-40 | 12.8-16.8

RA-WE-050 N/A 50 4.6-6.6 12 7.1-9.1 12 19.9-20.9 427-447 178-184 15.3-19.3 111-121 47-53 | 10.1-14.1
N/A 68 7.1-9.1 12 9.3-11.3 12 19.7-20.7 436-456 169-175 | 14.7-18.7 | 145-155 61-67 | 9.4-13.4

RA-WE-060 N/A 32 2.4-6.4 15 5.6-9.6 15 19.9-25.9 382-422 175-185 | 16.1-24.1 72-92 31-37 | 9.6-17.6
N/A 50 3.3-7.3 15 6.1-10.1 15 19.9-25.9 391-431 157-167 | 15.1-23.1 | 105-125 ]| 46-52 | 7.3-15.3

RA-WE-072 N/A 32 2.5-6.5 18 5.9-9.9 18 24.1-30.1 376-416 172-182 9.8-17.8 70-90 32-38 | 11.5-19.5
N/A 50 4.4-8.4 18 8.0-12.0 18 25.2-31.5 390-430 159-169 9.3-17.3 101-121 | 46-52 | 9.0-17.0

2 32 3.2-7.2 18 6.0-10.0 18 31.7-37.7 388-428 201-211 | 14.8-22.8 70-90 32-38 | 10.3-18.3

RD-WE-080 2 50 5.3-9.3 18 8.2-12.2 18 32.0-38.0 400-440 178-188 | 17.2-25.2 | 100-120 | 46-52 | 8.5-16.5
1 41 1.5-55 18 3.0-7.0 18 15.1-21.1 384-424 179-189 | 14.4-22.4 88-108 40-46 | 8.9-16.9

1 50 2.0-6.0 18 3.7-7.7 18 14.8-20.8 386-426 168-178 | 14.2-22.2 | 106-126 ]| 48-54 | 8.0-16.0

2 32 4.7-8.7 16 10.0-14.0 16 18.1-24.1 399-439 191-201 | 17.7-25.7 66-86 24-30 | 6.3-14.3

RD-WE-096 2 50 8.2-12.2 16 13.3-17.3 16 19.3-25.3 423-463 172-182 | 21.0-29.0 94-114 38-44 | 44-12.4
1 41 2.6-6.6 16 5.1-9.1 16 17.4-23.4 394-434 169-179 | 15.9-23.9 87-107 34-40 | 4.1-12.1

1 50 3.4-7.4 16 6.3-10.3 16 17.7-23.7 404-444 162-172 | 17.8-25.8 | 104-124 | 44-50 | 6.0-14.0

2 32 4.3-8.3 20 8.9-12.9 20 21.2-27.2 402-442 197-207 | 16.4-24.4 69-89 28-34 | 8.8-16.8

RD-WE-120 2 50 7.4-11.4 20 12.3-16.3 20 22.0-28.0 422-462 181-191 | 18.8-26.8 96-116 41-47 | 6.6-14.6
1 41 2.4-6.4 20 4.3-8.3 20 20.5-26.5 393-433 181-191 | 15.2-23.2 85-105 37-43 | 7.7-15.7

1 50 2.7-6.7 20 5.4-9.4 20 20.0-26.0 399-439 171-181 | 15.4-23.4 | 103-123 ]| 44-50 | 6.6-14.6

2 32 3.9-7.9 24 8.5-12.5 24 27.1-33.1 394-434 158-168 | 13.5-21.5 73-93 25-31 | 3.0-11.0

RD-WE-144 2 50 7.3-11.3 24 12.1-16.1 24 29.9-35.9 430-470 174-184 21.8-29.8 97-117 39-45 3.5-11.5
1 41 2.5-6.5 24 4.5-8.5 24 27.3-33.3 403-443 176-186 | 18.5-26.5 88-108 33-39 | 2.1-10.1

1 50 2.9-6.9 24 5.5-9.5 24 26.6-32.6 404-444 166-176 | 18.5-26.5 | 105-125 ]| 44-50 | 4.9-12.9
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Unit Operating Conditions — Cool

07/30/15

. . Suction [ Suction | Super-
Model Stage STc;un:cpe tSecr):rr)CZ Sé):rl\c/;le Tlég%d A Load GPM Totélﬁ)r;w ps %fg:::?: Dlstg:qaprge SUbT(;R?l at pressure | temp at hegt at
at bulb bulb bulb

N/A 50 7.1-9.1 8 6.1-8.1 8 4.0-5.0 183-203 97-103 5.1-9.1 115-125 48-54 9.4-13.4

RA-WE-030 N/A 59 6.8-8.8 8 5.7-7.7 8 4.6-5.6 213-233 106-112 5.2-9.2 117-127 49-55 9.2-13.2
N/A 77 6.2-8.2 8 5.1-7.1 8 5.8-6.8 275-295 127-133 5.3-9.3 119-129 | 50-56 | 9.2-13.2

N/A 86 5.6-7.6 8 4.8-6.8 8 6.6-7.6 313-333 138-144 5.5-9.5 120-130 51-57 9.5-13.5

N/A 50 6.7-8.7 9 5.9-7.9 9 6.7-7.7 195-215 109-115 6.0-10.0 107-117 48-54 | 12.7-16.7

RA-WE-036 N/A 59 6.6-8.6 9 5.7-7.7 9 7.5-8.5 222-242 116-122 | 10.6-14.6 | 109-119 | 49-55 | 12.3-16.3
N/A 77 6.0-8.0 9 5.0-7.0 9 9.4-10.4 286-306 136-142 12.8-16.8 112-122 50-56 | 12.4-16.4

N/A 86 5.6-7.6 9 4.8-6.8 9 10.3-11.3 320-340 147-153 14.9-20.9 114-124 50-56 | 12.2-16.2

N/A 50 6.7-8.7 12 5.9-7.9 12 6.7-7.7 195-215 108-114 6.0-10.0 107-117 48-54 | 12.7-16.7

RA-WE-050 N/A 59 6.6-8.6 12 5.7-7.7 12 7.5-8.5 222-242 116-122 | 10.6-14.6 | 109-119 | 49-55 | 12.3-16.3
N/A 77 6.0-8.0 12 5.0-7.0 12 9.4-10.4 286-306 136-142 12.8-16.8 112-122 50-56 | 12.4-16.4

N/A 86 5.6-7.6 12 4.8-6.8 12 10.3-11.3 | 320-340 147-153 | 14.9-18.9 | 114-124 | 50-56 | 12.2-16.2

RA-WE-060 N/A 59 8.8-12.8 15 7.3-11.3 15 10.0-16.0 | 204-244 103-113 4.3-12.3 106-126 | 46-52 | 6.8-14.8
N/A 77 8.1-12.1 15 6.2-10.2 15 13.1-19.1 267-307 121-131 6.7-14.7 107-127 47-53 7.0-15.0

N/A 50 7.7-11.7 18 7.3-11.3 18 13.4-19.4 174-214 103-113 8.1-16.1 94-114 42-48 8.5-16.5

RA-WE-072 N/A 59 7.7-11.7 18 5.9-9.9 18 15.1-21.1 204-244 111-121 6.7-14.7 101-121 45-51 8.7-16.7
N/A 77 7.7-11.7 18 5.6-9.6 18 18.7-24.7 267-307 124-134 7.7-15.7 107-127 47-53 7.1-15.1

2 59 9.4-13.4 18 7.3-11.3 18 15.4-21.4 201-241 105-115 2.0-10.0 104-124 44-50 5.4-13.4

RD-WE-080 2 77 8.8-12.8 18 6.5-10.5 18 20.0-26.0 | 265-305 124-134 4.0-12.0 106-126 | 44-50 | 3.8-11.8
1 59 4.4-8.4 18 3.0-7.0 18 6.8-12.8 192-232 104-114 1.0-9.0 111-131 49-55 7.6-15.6

1 68 4.3-8.3 18 2.8-6.8 18 8.0-14.0 222-262 112-122 0-8.0 112-132 49-55 6.4-14.4

2 50 13.7-17.7 16 12.0-16.0 16 7.6-13.6 182-222 100-110 10.7-18.7 87-107 36-42 5.4-13.4

2 59 13.9-17.9 16 12.3-16.3 16 8.8-14.8 214-254 112-122 | 13.0-21.0 89-109 38-44 | 6.3-14.3

RD-WE-096 2 77 11.0-15.0 16 11.1-15.1 16 11.8-17.8 279-319 133-143 13.4-21.4 92-112 40-46 7.5-15.5
1 50 6.3-10.3 16 5.1-9.1 16 7.2-13.2 172-212 99-109 7.2-15.2 96-116 43-49 | 8.2-16.2

1 59 6.5-10.5 16 5.6-9.6 16 8.4-14.4 203-243 105-115 8.1-16.1 102-122 45-51 7.6-15.6

1 68 6.6-10.6 16 5.3-9.3 16 9.6-15.6 233-273 115-125 8.5-16.5 104-124 46-52 7.7-15.7

2 59 12.2-16.2 20 10.1-14.1 20 10.6-16.6 217-257 116-126 10.7-18.7 90-110 41-47 8.7-16.7

RD-WE-120 2 77 10.5-14.5 20 9.4-13.4 20 14.0-20.0 | 282-322 138-148 | 10.9-18.9 93-113 43-49 | 9.9-17.9
1 59 5.4-9.4 20 3.8-7.8 20 9.7-15.7 202-242 112-122 6.8-14.8 99-119 47-53 | 10.7-18.7

1 68 5.6-9.6 20 4.3-8.3 20 11.5-17.5 237-277 121-131 6.5-14.5 103-113 47-53 9.6-17.6

2 50 12.5-16.5 24 11.0-15.0 24 12.8-18.8 193-233 108-114 5.8-13.8 91-111 39-45 6.1-14.1

2 59 13.3-17.3 24 10.1-14.1 24 14.5-20.5 221-261 111-121 5.8-13.8 99-119 43-49 7.2-15.2

RD-WE-144 2 77 10.7-14.7 24 10.0-14.0 24 18.7-24.7 287-327 130-140 8.9-16.9 99-119 43-49 6.7-14.7
1 50 5.4-9.4 24 4.8-8.8 24 11.6-17.6 171-211 98-108 3.1-11.1 95-115 43-49 9.1-17.1

1 59 6.0-10.0 24 3.8-7.8 24 13.5-19.5 205-245 108-118 3.7-11.7 105-125 48-54 9.5-17.5
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Preventive Maintenance

Source Coil Maintenance +n closed loop systems, water coil maintenancereally not needed. However, if
a dirty installation or deterioration of the pipih@s caused debris to accumulate in the systenwadler coil
should be cleaned using standard cleaning procedi open loop systems installed in areas wittigh
mineral content, it is best to schedule regulafggér maintenance to inspect and clean the caileidessary.
Should cleaning become necessary, do so usin@libeving standard cleaning procedure:

- Chlorine Cleaning (Bacterial Growth)

1. Turn thermostat to “Off” position.

2. Connect a circulating pump to hose bibs on entesiater and leaving waterside of heat exchanger.

3. Using a five-gallon pail of water add chlorine dkamixture. The chlorine should be strong enough to

kill the bacteria. Suggested initial mixture isdrtpchlorine bleach to 4 parts water.

4. Close shut off valves upstream and downstream atf ésechanger.

5. Open hose bibs to allow circulation of bleach sotut

6. Start pump and circulate solution through heat arglr for 15 minutes to one hour. Solution should
change color to indicate the chlorine is killing thacteria and removing it from the heat exchanger.
Flush used solution down the drain by adding freater supply. Flush until leaving water is clear.
Repeat procedure until solution runs clear thraighchlorine circulation process.
Flush entire heat pump system with water. This grlace can be repeated annually, semiannually, or as
often as it takes to keep bacteria out of the bgahanger, or when bacteria appears in a visual flo
meter to the point the flow cannot be read.

©o~N

- Muriatic Acid Cleaning_(Difficult Scaling and Particle Buildup Problems)
Consult installer due to dangerous nature of acids.
Iron out solutions and de-scaling products are assgul

Fan Coil Air Filter Maintenance — A dirty fan coil air filter will result in lower #iciency and performance.
Under normal operating conditions, a monthly clagror replacement should be satisfactory.

Heat Pump Water Coil Maintenance — (source or loop)n closed loop systems, water coil maintenance is
generally not needed. However, if a dirty instéiator deterioration of the piping has caused delwi
accumulate in the system, the water coil shouldlbaned using standard cleaning procedures. For loog
systems installed in areas with a high mineral eaftit is best to schedule regular periodic maiatee to
inspect and clean the coil if necessary. A dirtfonled heat exchanger can cause the units t@ittiygr low or
high pressure. Should cleaning become necessaryp dsing the following standard cleaning procedsee
water coil preventive maintenance.

Fan Coil Condensate Drip Pan and Drain 4nspection and cleaning of the condensate dratesyduring the
cooling season will help prevent the system fromgging up, potentially causing water damage to your
structure and floor coverings. Inspect the condendeain line to make certain it remains clear lo§touctions.

In some areas, airborne bacteria can cause algg®woin the drip pan. In these areas, it may bmessary to
treat the drain pan with an algae inhibiting chehias this algae together with lint and dust cqullth the
drain piping. Fan coils with the water coil in agaéive pressure chamber will need a trap thatnsegkafter the
trap for the condensate to drain properly.

Water/Air Coil — In order to keep your fan coil operation at peticiency, the air coil should be inspected
and cleaned when necessary. If the coil is excelgsdirty, the coil can be cleaned with a househ@duum
cleaner and a soft brush. The aluminum fins argiléaand bend easily, so take great care not toadanthe
fins, and remember these fins are sharp, so takedbded safety precautions.
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Accessories/Options

Part Number

Fault/alarm external annuncia R-AL-FD-1
Fuse- source loop pump, 1( UFUSE179!
Fuse- desuperheater pump, UFUSE179
NHP Digital ¢Wire Thermostatpre-programmec 5021
Open loop, freeze limit, 39° F (4° C), pipe moul 6047
Sound vibration pe R-PAD-273¢t-1
Buffer Tank Controller, 120V Zone Pun HP-BTC
Buffer Tanl Controller, 24V Zone Valve HP-BTC-24
Switching Relay, Single Pump Control for -BTC-24 abov EE-5051
Zone interface controller, 1 to 4 zo (within BTC) EB-ZXA-1
Zone interface controller, additional 4 za (within BTC) EB-ZEA-2

Loop Flow Center
Contact your distributor for non-pressure recomnagiod.

Hydronics Buffer Tank

Contact your distributor for your zone, sizing, hytic system diagram for recommended buffer taiskesy.

Buffer Tank Controller

Suggest Electro Industries matched controller pegenumbers above.
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Northern Heat Pump™ Residential
Limited Product Warranty

Effective March 2014

NORTHERN GEO warrants to the owner, at the ariginal installaion site, for a period of three (3) years
from date of crginal purchase, that the product and product parts manufactured by NORTHERN GEO are
free from mamufacturing defects in materals and workmanship, when used under normal conditions and
when such product has not been modified or changed in any manner after leaving the manufactuning
plant. If any product or product parts manufactured by NORTHERN GEO are found to have
manufacturing defects in materials or workmanship, such will be repaired or replaced by NORTHERN
GED. NORTHERM GEO shall have the opportunity to directly, or through its authorized representative,
examine and inspect the alleged defective proeduct or product parts. NORTHERN GEO may request that
the materials be refumed to NORTHERN GEO at owner's expense for factory inspection. The
determination as to whether preduct or product parts shall be repaired, or in the altemative, replaced,
shall be made by NORTHERN GEO or its authorized representative.

TEN YEAR (10) LIMITED WARRANTY ON REFRIGERATION COMPONENTS

NORTHERN GEO warrants that the compressor, reversing valve, expansion valve and heat exchanger(s)
of its products are free from defects in matenals and workmanship through the temth wear following date
of onginal purchase. If any compresseor, reversing valve, expansion valve or heat exchanger(s) are found

to have a manufacturing defect in materials or workmanship, NORTHERN GEO will repair or replace
them at their discretion.

LIFETIME LIMITED WARRANTY ON UNIT CABINET
NORTHERN GEQ wamrants that the cabinet to be free from defects in materials and workmanship for the
life of the unit. If any panel fails NORTHERN GEQ will repair or replace them at their discretion.

NORTHERN GEO shall cover labor costs according to the Repair / Replacement Labor Allowance
Schedule for a period of three (3) years from the date of original purchase, at the original installation site
on all parts excluding the compressor, reversing walve, expansion valve, and heat exchanger(s).
MORTHERN GED shall cover labor costs according to the Repair/ Replacement Labor Allowance
Schedule for a perod of ten (10) years. from the date of original purchase, at the anginal installation site,
on parts including the compressar, reversing walve, expansion valve, and heat exchanger(s). The Repair
I Replacement Labor Allowance is designed to reduce the cost of repairs. This Repair / Replacemeant
Labor Allowance may not cover the entire labor fee charged by your dealer f contractor.

Northern Ge

Mamufacurer of Goor

THWEST VEUM

APPLETON, MMN. 56208
320-297-9100
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CONDITIONS AND LIMITATIONS:
This warranty is limited to residential, single family dwelling installatons only. Amy commercial or mult-unit
dwelling installations fall under the NORTHERMN GEQ Commercial Limited Product Warranty.,
MORTHERN GEQ shall not be liable for perfiommance related issues resulting from improper installation,
improper sizing, improper duct or distribution system, or any other installation deficiencies.

If at the time of a request for service the owner cannot provide an onginal sales receipt or a wamanty card
registration then the warranty period for the: product will have deemed to begin the date the product is shipped
from the Factory and NOT the date of original purchase.

The product must have been sold and mstalled by a licensed eledirician, plumbing, or heating contractor.

The application and installation of the product must be in compliance with NORTHERN GEQ specifications, as
stated in the installation and instruction manual, and all state, provincial and federal codes and statutes_ If not,
thie wamranty will be null and void.

The purchaser shall have maintained the product in accordance with the manual that acconmpanies the wnit.
Annually, a gualfied and licensed contractor must inspect the product to assure it s in proper working condition.
All related heating components must be maintained in good operating condition.

All lines must be checked toe confirm that all condensation drains propery from ths wnit.

Replacement of a product or product part under this limited wamanty does not exdend the warmanty tem or
penod.

. Replacement product parts are warranted to be free from defects in material and workmanship for minety (90)
days from the date of installation. All exclusions, conditions, and limitations expressed in this warmanty apply.

. Before wamanty claims will be honored, NORTHERN GEO shall have the: opportunity to directly, or through its
authorized representative, examine and inspect the alleged defective product or product parts. Remedies under
this warranty are limited to repairng or replacing alleged defective product or product parts. The decision
whether to repair or, in the alternative, replace products or product parts shall be made by NORTHERN GEO or
itz authorzed representative.

THIS WARRANTY DOES NOT COVER:
1. Costs for labor for dizgnosis, removal or reinstallation of an alleged defective product or product part,

transportation to NORTHERMN GED or its designated location, and any other materials necessary to perform the
exchange, except as stated in this wamanty. Replacement materal will be invoiced to the distributor in the usual
mianner and will be subject to adjustmeant upon verification of defect.

Any product or product part that has been damaged as a result of being improperly senviced or operated,
including, but not limited to, the following: operated during construction phase, with insufficient water or air flow;
allowed to freeze; subjected to flood conditions; subjected to improper voltages or power supplies, operated with
air flow or water conditions andfor fuels or additives which cauwse unusual depesits or comosion in or on the
product; chemical or galvanic erosion; improper maintenance or subject to any other abuse or negligence.

Any product or product part that has been damsaged as a result of natural disasters, including, but not limited to.,
lightning, fire, earthquake, humicanes, tomadoes or floods.

Any product or product part that has been damaged as a result of shipment or handling by the reight camier. &
is the receivers responsbility to claim and process freight damage with the camier.

Any product or product part that has been defaced, abused or suffered unusual wear and tear as determined by
MNORTHERN GEQ or its authorized representative.

Workmanship of any installer of the product or product part. This warranty does not assume any liability of any
nature for unsatisfacton perfornance caused by improper installation.

Transportation charges for any replacement product, product part or component, seryice calls, nommat
maintenance; replacement of fuses, filters, refrigerant, etc.

THESE WARRANTIES DD NOT EXTEND TO ANYONE EXCEPT THE OWNER AND OMLY WHEM THE PRODUCT 15 IN THE ORIGINAL
INSTALLATION SITE. THE REMEDIES SET FORTH HEREIN ARE EXCLUSIVE.

ALL IMPLIED WARRANTIES, INCLUDING W ARR ANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE
HEREBY DISCLAIMED WITH RESPFECT TO ALL PURCHASERS OR OWHNERS. NORTHERN GEOQ IS HOT BOUND BY PROMISES MADE BY
OTHERS BEYOND THE TERMS OF THESE WARRANTIES. FAILURE TO RETURN THE WARRANTY CARD SHALL HAVE HO EFFECT ON THE
DISCLAIMER OF THESE IMPLIED WARRANTIES.

ALL EXPRESS WARRANTIES SHALL BE LIMITED TO THE DUPRATION OF THIS EXPRESS LIMITED WARRANTIES SET FORTH HEREIM AND
EXCLUDE ANY LIABIUITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES RESULTIMG FROM THE BREACH THEREOF. S0ME STATES
OR PROVINCES DONOT ALLOW THE EXCLUSIKIN OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, 50 THE AB0WE
LIMITATION S OR EXCLUSIONS MAY MOT SPPLY. PRODUCTS OR PARTS OF OTHER MANUFACTURERS ATTACHED ARE SPECIFIC ALLY
EXCLUDED FROM THE WARRANTY.

THIS WARRANTY GIWES YOU SPECIAIC LEGAL RIGHTS, AND YU MAY HAVE OTHER RIGHTS WHICH VARY WNDER THE LAWS OF EACH
STATE. IF ANY PROVISICN OF THIS WARRANTY 15 PROHIBITED ©OR INVALID UNDER APPUGABLE STATE OR PROVINGIAL LAWY, THAT
PROVISION SHALL BE INEFFECTIVE TO THE EXTEMT OF THE PROHIBITION OR INWALIDITY WITHOUT INVALIDATING THE REMAINDER OF
THE AFFECTED PROVISION OR THE OTHER PROVISIONS OF THIS WARRANTY.
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