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Introduction

When used and controlled properly, geothermal peatps can save hundreds of dollars in heating aating
costs per year. Northern Heat Pump NorthStar Sgaethermal heat pumps are designed to providermami
efficiency, comfort, and reliability. Solid and gdhe electric controls allow for low maintenance dndlt in
safety protection.

This is a prewired package system with the necgssantrols for various forced air heating applioas. The
EZGEO controller has a 4-position mode switch wlattbws various combinations of dual heat, AUX Etips
heat, load control, etc. See the attached HC1i#skeEZGEO Controller.

The EZGEO controller is loaded with options anddess you won't find on other ground source heahpu
controls. The utility load control in the EZGEO w3 properly manages the cold weather heating raode
properly controls the air conditioning mode dursigmmer load interrupt. The blower control is des@jho

allow the blower motor to operate continuously dgrtooling peak load interrupts.

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

Initial Inspection

Be certain to inspect all cartons and crates ats @me received before signing the freight billriffethat all
items received have no physical damage. Reportlamages or shortages on the freight bill. The @sehis
responsible for filing the necessary claims with tarrier. Concealed or hidden damages not disedwentil
removing packaging must be reported to the cawiirin 15 days of receipt.

Unit Location and Mounting

Locate the unit in an indoor area where the amiiEmperature will remain above 45°F [8°C]. Northefeat
Pump provides 3 removable panels for ease of segyviéront (2), right and left bottom. This unit =ero
clearance rated; however, allow enough room to venpanels for service and maintenance. We suggtstcgs
the unit on a sound vibration pad, see accesspries sheet, 70-1205. Water supply shontit be hard
plumbed directly with copper pipe as this coulchsfer any vibration to living space.

Please read and understand conditions associatie@meiper installation, unauthorized changes, adtVER ON
procedures.

Warranty Statement
See the last page of this manual for detailed déichiwarranty coverage explanation.

Safety Considerations

/A WARNING

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

Installing and servicing heating and air conditimpiequipment can be hazardous due to system peeasdr
electrical components. Only trained and qualified/&e personnel should install, repair or serVieating and
air conditioning equipment. Untrained personnel parform the basic maintenance functions of clegivils
and cleaning and replacing filters. All other opieras should be performed by trained service persbiwWhen
working on heating and air conditioning equipmenibserve precautions in the literature, tags aneéldab
attached to the unit and other safety precautioasrhay apply, such as the following safety measure

» Follow all safety codes.

=  Wear safety glasses and work gloves.

= Use a quenching cloth for brazing operations.

» Have a fire extinguisher available for all brazomerations.

09/22/2014 1 NI401
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Model Number Digits

Geo Source (1)

Unit Type (2)

A = Single Stage

D = Dual Compressor
T = Two Stage

Unit Style (3)
S = Split

W =Vertical

W = Hydronic

Refrigerant (4)
E =R-410A

Nominal BTU (5, 6, 7)
041 (Single Stage) 3-ton
053 (Single Stage) 4-ton
D61 (Single Stage) 5-ton
073 (Single Stage) 6-ton

026 (Two Stage) 2-ton
033 (Two Stage) 2 5-ton
040 (Two Stage) 3-ton
045 (Two Stage) 3.5-ton
052 (Two Stage) 4-ton
062 (Two Stage) S-ton

030 {Hydronic) 2.5-ton
036 (Hydronic) 3-ton
050 (Hydronic) 4-ton
0ED (Hydnonic) S-ton
072 (Hydronic) 6-ton

096 (Hydronic Dual) 8-ton
120 (Hydronic Dual) 10-ton
144 {Hydronic Dual) 12-ton
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Country of Origin (16, 17)
US = United States

CA = Canada

Auxiliary kW Option* (14, 15)
DS =48 kW

10 =96 kW

15 =14 4 kW

20=19.2 kW

XX = MNone

"Can be factory or field Installed

Vintage (13)
1

Miscellaneous Kits (12)
A = Soft Start Kit (Installed)
X = None

Desuperheater Option (11)
D = Desuperheater wi Factory
Installed Pump

X = Mone

Configuration Option (10)

L = Left Return {Standard *

R = Right Retum

C = Split Air Coil

X = N/A or No Split Air Coil

"Lt retum can be Seid conveniad o night reum

Heat Exchanger Option (9)

C = Copper Coax

M = Cupronickel Coax

M = Copper (Load) & Cupronickel
(Source) Coax

S = Stainless Brazed Plate
(RD-WE only)

Voltage Option (8)
1 =208/230V, 1 Ph
2 =208/230V, 3 Ph
3= 46480V, 3 Ph

NI1401



Mechanical Specifications — R410A Single Stage Comgssor

RA-VE-041 | RA-VE-053 | RA-VE-061
MODEL (3 ton) (4 ton) (5 ton)
Coax & Piping Water Volume — gal .65 1.1 1.1
Source Temperature °F (min/max) 20°/120 20°/120° 0°/120°
Nominal source differential* °F (H/C) 9/11° 6/11° /16°
Factory Charge R410A 4 Ibs. 8 0z. 6lbs.49z. s64boz.
Static Pressure — Nominal 0.3 0.3 0.3
Static Pressure — Design 0.5 0.5 0.5
Air Filter 7/18 X287/8| 7/18 X 27 1/2| 7/8 X 27 1/2
X 27 1/2 X 37718 X 377/8

Weight— Packaged (Ibs) 460 480 503

HEAT EXCHANGER PRESSURE DROP TABLE

Water-to-Air (Source Side, Pure Water @ 68° F)

Model GPM PSID Model GPM PSID Mode| GPM PSID
6 1.8 (ref) 8 1.3 10 1.9
9 2.4 (ref) 12 25 15 3.6
3-ton 12 43 (refy | AN 16 a0 | Ston 20 58
15 6.7 (ref) 20 5.8 25 8.5
PRESSURE DROP MULTIPLIERS
Freeze Point (° F) 20° F 25° F 30° F 35°F 40° F
Pure Water Multiplier 32 1.00 1.00 1.00 1.00 1.0(
Methanol 12.5%* Multiplier 16.2 - 1.25 1.21 1.18 15.
Propylene Glycol 20%* Multiplier 18.4 1.39 1.35 1.3 1.28 1.24
Ethanol 20%* Multiplier 18.1 1.56 1.47 1.42 1.36 31.

03/11/2016

*By volume

Feet of Head = PSI x 2.31

HEATING — ISO 13256-1 SPECIFICATION — ENERGY STAR

GWHP — Ground Water GLHP — Ground Loop
Model Source 50° F 68° F 32°F 68° F
GPM Capaclty Blower Temp COP Capaclty Blower Temp CoP
Btu/h CFM Rise Btu/h CFM Rise
RA-VE-041 10 42.6 1200 34 4.2 32.7 120d 27 3.p6
RA-VE-053 13 57.3 1500 35 4.1 45.2 1500 27 3.p0
RA-VE-061 15 63.5 1875 35 4.1 50.7 1875 28 3.p0
COOLING - 1S0 13256-1 SPECIFICATION — ENERGY STAR
GWHP — Ground Water GLHP — Ground Loop
Model Source 59° F 80.6° F 77°F 80.6° F
GPM Capacity Blower Temp EER Capacity Blower Temp EER
Btu/h CFM Drop Btu/h CFM Drop

RA-VE-041 10 42.0 1250 23 22 9 38.1 125( 21 17.5
RA-VE-053 12 55.4 1600 24 22.9 52.6 160d 23 17.1
RA-VE-061 15 65.0 2000 23 21.4 61.8 200( 23 17.1

1. Capacities are based on temperatures shown inrtggadiurce is left group, return air is right group

2. Stated Btu/h is the ISO 13256-1 formula adjustethad HP supply energy delivered is 2% greater.

3. Temprise is based on sensible only.

4.  All ratings based upon operation at lower voltafidual voltage rated models.

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

NI401



Electrical Data — 208/230V, Single Phase

Voltage Compressor Blower Desup. IF;S%F;) Total Min. Max.
Model Pump (Ext) Fuse/
(60 Hz) RLA LRA FLA FLA | FLA FLA | Ampac. | HACR
041 208/230-1 17.9 112 7.3 .15 4.4 29.8 34.p 50
053 208/230-1 26.4 134 7.3 .15 4.4 38.38 44.9 70
061 208/230-1 28.3 178 9.4 .15 4.4 42.38 49.8 70
Electrical Data — 208/230V, 3-Phase
Desup. Loop . Max.
Voltage Compressor Blower Pump Total Min.
Model Pump (Ext) Fuse/
(60 Hz) RLA LRA FLA FLA FLA FLA Ampac. HACR
041 200/230-3 13.5 88 7.3 A5 4.4 25.4 28.7 40
053 200/230-3 16.0 110 7.3 A5 4.4 27.9 31.9 45
061 200/230-3 20.5 155 9.4 .15 4.4 34.5 39.6 G0
Electrical Data — 460V, 3 Phase*
Desup. Loop . Max.
Voltage Compressor Blower Pump Total Min.
Model Pump (Ext) Fuse/
(60 Hz) RLA LRA FLA FLA FLA FLA Ampac. HACR
041 460-3 6.0 44 N/A N/A N/A 6.0 7.5 10
120-1 Control Service 9.6 .15 4.4 14.2 16.6 25
053 460-3 7.8 \ 52 N/A N/A N/A 7.8 9.8 15
120-1 Control Service 9.6 .15 4.4 14.2 16.6 25
061 460-3 8.7 \ 66 N/A N/A N/A 8.7 10.9 15
120-1 Control Service 12.8 15 4.4 17.4 20.6 30

*460V, 3 phase units require a separate 120V, $gbarvice sized according to the specificatiotierabove
table.

03/11/2016 4 NI401



Product Dimensions

Cabinet Dimensions Supply Connections Return Connections
A B C
(Height)| (Width) | (Depth)| Y v W X Y z AA
RT WE 026 .
RT-VE-033 20773
RT-VE-040
RA-VE-041 27 7/3"
RT-VE-0435 |60 /8" |28 /8" |34 7/8"| 1 1/8" | 8 /8" 18" 18" 2" 23 Trg
RT-VE-032
RANE-0R3 - "
RA-VE-061 36 13
RT-VE-062
Electrical Connections
H [ J K L M N 0 P Q R 5 T
25 3/4”(30 3/4"[28 1/4" 28 1/8°|54 7/87[56 5:8"[ 1 112" 54 3/4°(33 3/8"[31 5/8"| 3 114" [51 1/2"] 3 1/4"
1 1/8" X ¢ 7/8" Double @1 3/4" X ¢13/8" Double @1 18" % ¢ 7/8"
K.nockout Knockout Loubie Knockcut
Water Connections
Source Drain Desuperheater
In Out In | oOut e
D E F G
4 1/4" 6 1/8" 15 3/4" 18 1/2" & 15
Sl Lz
Connection Size 1" " Connection Sizz -
|
4% A
ey ik
IE g
ART 270 00_OF = B
- .x//
Af
" S P .
v = 5
J— I | = -
L= |
T | : --
ce= I =0
1 T -
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Installation Requirements

1. All installation work must be performed by trainegljalified contractors or technicians. Northern Hea
Pump sponsors installation and service schools deista 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. FAILUR TO OBSERVE COULD
CAUSE ELECTRIC SHOCK AND/OR DAMAGE TO THE EQUIPMENT

A\ cAUTION
This unit can only be used for its intended designdescribed in this manual. Any internal
wiring changes, modifications to the circuit boamthdifications or bypass of any controls,|or
installation practices not according to the detailthis manual will void the product warranty,
the safety certification label, and manufacturardpict liability. Northern Heat Pump, cannot
be held responsible for field modifications, in@atrinstallations, and conditions which may
bypass or compromise the built-in safety featuresaontrols.

2. If this is a Dual Heat system, this product relaiply to the addition to the furnace ducting systexternal
to the gas or oil force air furnace. The ownertdlier assumes all responsibility and/or liabilitysociated
with any needed installation of the gas/oil furnafteel system, flue, chimney, etc. Any instructionrs
comments made within this manual (or factory phassstance) relating to the gas/oil furnace areigeol
as comments of assistance and “helps” only.

A\ cauTION

This unit shall not be operated (either heatingtisecor blower) until the interior of th
structure is completed and cleaned. This also malhdsict work must be complete with filte
etc. Manufacturer’'s warranty is void if this urstoperated during structure construction.

4]

=

A\ cAUTION
Hazards or unsafe practices could result in prgpdatnage, product damage, severe personal
injury and/or death.

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

4. Remember, safety is the installer’'s responsibaity the installer must know this product well erfotig
instruct the end user on its safe use.

At Northern Heat Pump, the safety of the instadied the end user is of highest priority. Remember,
safety is the installer’s responsibility and thstaler must know this product well enough to instithe

end user on its safe use. Professional installeoslld be trained and experienced in the areas of
handling electrical components, sheet metal prajactd material handling processes.

03/11/2016 6 NI401



Mechanical Installation Overview

This NorthStar Series unit cannot correct airflawhpems inherent within the duct work system. Taiéofving
items should be carefully considered and propeilpived for all installations:

Examination of the existing forced air furnace— Prior to starting this installation, examine tb&l furnace
system and make necessary comments or recommearsldbothe homeowner. Remember, if a marginal
condition exists within the existing duct work syst, the installation of a geothermal heat pump moll cure
PRE-EXISTING conditions. Consider such items agjadee cold air return and adequate supply ductreomh
register (1 register per 100 CFM) etc.

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

Other plenum equipment — Auxiliary equipment such as humidifiers, zonermmim dampers, etc., located
within the plenum which may cause a non-unifornflaw issues may have to be removed if they cause
excessive reduction to system airflow. Zone dampétfsin the trunk line at least 12" (30.5 cm) frahe coil
typically pose no problems. When horizontal zonmplers are involved, perform all check-out functievith
smallest zone open first.
Comment — zone dampers cause back pressure orotertand overall reduced airflow. Reduced
airflow can cause the geothermal unit to performrfyoor in some cases cause icing or freeze ugsein
geo loop or air coil.

Insufficient cold air return capacity — Installation experience indicates this is a magmcern. In fact, it could
represent a problem in as many as 60% of the lattads, especially if there is a requirement toréase
airflow when the existing cold air return capadgyalready undersized or restricted. Check thecspaessure
within the return cabinet or the suction at theeficabinet door. Do not assume because thereegister on the
wall, the hole behind the register or the passagswae equal to this register. Sharp offsets aausitions in

the cold air return system often cause severdcesirs. Expect to add additional registers orleefeegister in

the main cold air return duct.

Closed Loop Applications— Closed loop system re-circulates the same veatiifreeze solution through a
closed system of underground high-density polyethglpipe. As the solution
passes through the pipe it collects heat (in tregimg mode) that is being
transferred from the relatively warm surroundingl slorough the pipe and
into the relatively cold solution. The solution dsculated back to the heat
pump that extracts its heat and then returns tgtbend to absorb more heat
from the earth. Earth loops must be sized propéoly each particular
geographic area and individual capacity requiresient

Horizontal Closed Loop

The NorthStar Series heat pumps are designed tatepan eithevertical

or horizontal closed loop applications.(Figures 1 & 2) Vertical loops are
typically _
installed with a well drilling rig up to 200 fee6 meters) deep or more. Horizont§l9ure 1

systems are typically installed with excavatingtr@nching equipment approximately bxital eigikdfidekp,
depending on geographic location and length of pgel.

Lake or Pond Loops— Closed loop systems may also be used in lakesess

to supply a heat source to the heat pump. Typicallloop consisting of
geothermal pipe can be designed and placed inemraat 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 fluitke ethanol should be
considered should damage ever occur to the loops@pan IGSHPA or CGC
certified installer for proper lake or pond loogsug.

Figure 2

03/11/2016 7 NI401



Mechanical Installation Source Water

A\ WARNING

LOOP DESIGN IS EXTREMELY IMPORTANT FOR PROPER HEAPUMP OPERATION.
INCORRECT LOOP DESIGN WILL REDUCE HEAT PUMP EFFIQNEY, CAUSE POOR
PERFORMANCE OR MAY RENDER THE SYSTEM UNUSABLE. CONRCT AN IGSHPA OR
CGC CERTIFIED GEOTHERMAL LOOP CONTRACTOR FOR PROPEBFRSTALLATIONS.

Water Connections General

The following pages outline typical piping arrangmts for the most common source water connectitioreg
as well as flushing and filling procedures andfeedize requirements for closed loop systemsnBtoconnect
copper piping directly to the source water conmectpoints on this unit. A section of flexible pigins
recommended to reduce and isolate vibrations traisgifrom the compressor into other parts of sgstem.

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

P/T Adapter
Pressure/Temperature (P/T) plugs- Should be installed in the adaptor elbow oneheering[—
and leaving water line of the heat pump on a clagestiem. (Figure 3), A thermometer can @_
inserted into the P/T ports to check entering aalihg water temperatures. A pressure ¢ %
can also be inserted into these P/T ports to dateritine pressure differential between e
entering and leaving water. This pressure difféagreain then be compared to the enginee
specifications data to determine the flow ratehefgystem.

Figure 3

Flow Center —if selecting a non-pressurized closed loop desagfiow center is required. A flow center is a
key component to installation ease and long-tetrabiity.

Loop Pump Selection- Select a loop circulation pump based upon thel GRjuired and total system pressure
drop. See specification, page 3. Geo heat pumphRiapacity and efficiency are directly relatedhe GPM
flow through the unit.

Vibration pad — suggest setting the unit on a sound vibration @agilable from most distributors or
accessories price sheet — 70-1205.

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

» pH/calcium hardness pH < 7.5 and Ca harness PE)0
* [ron fouling < 0.2 PPM (Ferrous)
< 0.5 PPM of oxygen
= Hydrogen sulfide (kB) <0.5PPM
= Chloride levels <20 PPM
» Erosion/clogging < 10 PPM, patrticles
= Filter, if required < 800 micron size

03/11/2016 8 NI401



DETAIL A

A DETAIL B
SCALE1:3 SCALE1:3
suPPV
e
=
o0PS

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

SOURCE

DETAIL A
SCALE1:3

BY-PASS
VALVE
(OPTIONAL)—

Figure 5 — Non-Pressurized Closed Loop with Flow Geer — Typical piping diagram.
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1" NPT SOURCE
ouT N CONNECTION |N

DETAIL B
SCALE1:3

N

o

BALL VALVE

1" NPT
CONNECTION

BY-PASS VALVE

OPTIONAL

ART-274-003.0
VFIX-060

ART-272-00 3.0
VFIX-058
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Flushing and Filling the System Using 3-Way Valves

Step 1

Usepwater and a high volume head circulator punflush 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 theaioaet 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 modulen€cna return hose to the opposite side of the feoidu
discharge debris and air as water is added tothe |

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

Step 4
Start the pump. Add anti-freeze and water to theainer as needed so that no air enters the sy3teisiwill

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

Step 3 To Earth Lool From Earth Loo
Step 5 A *
Flush the heat pump. Rotate the valves as shovatejm 5 From % § To
diagram while the pump is running. Flush the heanp Flush A 4\ [ Flush
using the same procedure as used to flush the leagh Cart S Z Cart
Pressurizing the System (does not apply to Figure 5
Step 6
After flushing and filling the system, rotate th@duale valve Step:
discharging into the flush container as shown ieps6A From To
diagram to pressurize the loop. Then turn the \wahsin step Flush 1. —p Flush

Cart Cart
6B. ’E
Step 7 | A
Turn off the flush cart pump. The system should aem To Heat Pum | From Heat Purr
pressurized. Release excess pressure by rotatitngr ei _
module valve to allow a small amount of water tesga Pressurize Loc
through and out of the system and into the contaiBeme $
- , Step 64
initial loss of pressure can be expected and is tduthe
expansion of the earth loop pipe under pressure.pféssure From
. .- . Flush dp
will stabilize if the system has no leaks. Cart
Step 8
Flushing, filling and pressurization should be ctetg Start $
the loop pump module circulators. To Heat Pum From Heat Purr
Step 9 Step 6E To Earth Lool N From Earth Loo
Troubleshoot. If for some reason the circulatorse aot [ v
operating, power off and diagnose the problem.
Step 10 > ) (4
Using a single water pressure gauge, measure Hssiype
drop at the pressure/temperature plugs acrossehepump
heat exchanger. Compare the measurement withaive fl 4 *
From Heat Purr To Heat Pum

03/11/2016 10 NI401



versus the pressure drop table (Table#3) andrdeterthe actual flow rate. If the flow rate is lomecheck the
selection of the loop pump module model for suffitticapacity. If the model is correct, there igljktrapped
air or a restriction in the flow circuit.

System pressure should increase rapidly as thdé flusnp works to force more water into the system.
Additional flushing of the loop is needed if thetemlevel in the loop falls. This shows that thesair in the
system. System operating pressures should be beti@e® 40 PSI.

Antifreeze

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

run time) when the loop temperatures fall belowftieeze protection of the antifreeze. Flow rateunements

for closed loop solutions are higher than open Ileggtems because water temperatures supplied thetite
pump are generally lowemlypically 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 Protection
Pipe Size Volume 10°F | 16°F| 17°F] 21°F 25°F
¥ IPS SDR 11 2.8 Type -12°C| -9°C| -8°C| -6°Q -4°C
1" IPS SDR 11 4.5
Methanol 25% | 21%| 189 16% 10%
Polyethylene|1-1/4" IPS SDR 11 | 8.0 Propylene | 38% | 30% | 25%| 229 15%
" Glycol
1-1/2" IPSSDR 11 | 10.9
Ethanol 22% | 20%| 189 14% 10%
2" IPS SDR 11 18.0
Rubber Hose | 17 3.9 *Ref(_arenge information only, see product manufaastur
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/IGF*A RECOMMENDATIONS
FOR THE APPROPRIATE TYPE AND AMOUNT OF ANTI-FREEZE.

/A WARNING

PREVENTING FREEZE-UP IS INSTALLER/USER RESPONSIBTM. LEAKING HEAT
EXCHANGER OR PIPING (EXTERNAL OR INTERNAL WITHIN TH REFRIGERANT/
COMPRESSOR) ARE NOT COVERED BY WARRANTY.

03/11/2016 11 NI401



Open Loop Well to Well — An open system gets its name from the open aigehof water after it has been
used by the heat pump. A well must be available¢ha supply all of the water requirements of thattpump
along with any other water requirements drawingtiodit same well. The well must be capable of supglthe
heat pumps required flow rated for up to 24 hoersday for the coldest winter day.

Figure 6 shows the necessary components for witiergpof an open system. First a bladder type prestank
with a “draw down” of at least 1-1/2 to 2 times tiell pump capacity must be installed on the sugpie of
the heat pump to prevent short cycling the well pu®hut off valves and boiler drains on the engeand
leaving water lines are necessary for future maantee. A screen strainer is placed on the suppéywiith a
mesh size of 40 to 60 and enough surface arealdw dibr particle buildup between cleanings. Pressur
temperature (P/T) plugs are placed in the suppty discharge lines so that thermometers or pregguges
can be inserted into the water stream. On the watier discharge side of the heat pump a flow ct/strot off
valve must be mounted to regulate the maximum wibey through the unit. Remove handle to prevent
accidental change of flow.

A solenoid valve is then installed and wired to doenpressor contactor terminal on the heat pumfs Vdve
will open when the unit is running and close whies tinit stops. A visual flow meter is then instdlte allow
visual inspection of the flow requirements. TheMlmeter can also be useful in determining when teaemce
is required. Schedule 40 PVC piping, copper tubpayethylene or rubber hose can be used for sugpptly
discharge water lines. Limit rubber hose to 1B0S cm) to prevent excessive pressure drop. Maie lge
sizes are large enough to supply the required flatlv a reasonable pressure drop (generally 1.08Mdter).
Water discharge is generally made to a drain figldbam, pond, surface discharge, tile line, amstgewer.

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 &8

diagram.

SOLENOID
VALVE

BDa

| S |

NOTES:
1. FACTORY WIRING HAS BEEN OMITTED FROM THIS DRAWING. ART-323-00 2.0

A(,/-\u I TUIN

Using a drain field requires soil conditions ance@uhte sizing to assure rapid percolation or tlogired flow rates will not be
achieved. Consult local codes and ordinances wwas®mpliance. Do not discharge water to a seytgtem. The heat pump shod
never be operated with flow rates (GPM) less thaatidied. Operation of the unit with less than rieeg flow rate or no flow may
result in freezing water in the water to refrigarbimat exchanger. This will cause the unit to stawn on low-pressure lockout.

the unit locks out, verify that the unit has thquieed flow and reset the unit by shutting off powethe unit for one minute. Do n
continually reset the unit; if the unit locks oubra than once call your service professional. GQuetil reset of the unit can free

1Y

Id

bt
ze

water inside the water coil to the point of ruptgrthe water coil (Northern Heat Pump does not avayrfrozen coils).
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Figure 6: Open Loop Well to Well- Typical piping diagram.

SOURCE
ouT
1" NPT FLOW METER—
5 CONMNECTIONS \
Lo = SOLENOID .
~-4l SHUTOFF—, |
A
SEDIMENT |
STRAINER
PIT PORTS— FLOW CONTROL
VALVE——__
DETAIL A
SCALE]: 4 BALL VALVE

EXPANSION -
TANK

PIT PORTS— 1" NPT
CONNECTIONS

DETAILL & e \
SCALE] -4 i '.

| ART-278-00 3.0
DRAIN— VFIX-D62

- FROM
RETURN SUPPLY WELL
TO DRAIN

Open Loop Freeze Protection Switchk- Heat pump installations on open loop systemsiguginon-antifreeze
protected water source during the heating modeinediue use of a water coil freeze protection dwitf the
water supply to the heat pump is interrupted for sason, continued operation of the compressdrcaiise
the water remaining in the water-to-refrigeranttheechanger to freeze and rupture. The freeze giote
switch will shut the unit down before freezing caccur and protect the heat pump against flow logs a
damage.

Option — 39° F (3.9° C) pipe clamp-on, part number 3070@lonnect in series with low limit.

Water Coils in Open Systems Water quality is a major concern for open systePmeblems can occur from
scaling, particle buildup, suspended solids, casrg9H levels outside the 7-9 ranges, or bioldggrawth. If
poor water quality is known to exist in your areaupronickel water coil may be required when ordering the
system, or installing a closed loop system mayheelest alternative. Water coil cleaning on an dpep
system may be necessary on a regular basis.
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Converting to Right Hand Return

One of the unique features of your NorthStar Setieat Pump is the ability to quickly and easily wert the
unit from the factory-shipped left-hand return@nfiguration to a configuration where return aitegs the unit
from the right-hand side. This is accomplished lyvimg the access doors and EZGEO control box frioen t
front of the cabinet to the rear of the cabinet atdting the heat pump 180

1.

First, make certain that power is disconnected ftbm heat pump and remove the front, rear, and side
panels opposite of the air coil and filter.

Disconnect the two blower motor wire harnesselexbtower motor.

Using a Phillips screwdriver, remove the controlx and hinged access doors. The attached wiring
harnesses are sufficiently long enough to allowtfe relocation of the control box and door without
rewiring these components. Be sure the refrigenaamifold distribution lines do not rest against the
bends of the coil or the relocated control box.

Relocate and secure the control box and doorseonghosite side of the cabinet.

If you are not installing electric strip heat reatt the blower motor cables, front, rear and sates[s. Your
Northern Heat Pump has now been converted to hight return.

If you are installing an optional Auxiliary EleatrHeat unit observe the steps below.

Step #1 Remove (4) blower retaining screws andeataning bracket keeping the blower from sliding.
Remove blower assembly from the cabinet.

Step #2 Remove the electrical box and heating elgdmdrom the electric heater’s plenum. See
Auxiliary Strip Heat Installation Instructions.

Step #3 Invert the heater’s electrical box andsteihin the heater's plenum. This will keep thepst
heat elements in the blower’s air stream.

Step #4 Install the electric strip heater to thewar with the electrical box opposite the blowertonp
and secure assembly with sheet metal screws thithiegholes provided.

Step #5 Install the electric strip heat/ blowereasisly from the new back of the cabinet, securirgy th
assembly to the cabinet with the screws removeihgitslower removal.

Step #6 Finish the installation as described iretketric strip heat installation instructions.

Step #7 Route and secure the electric strip heavtitage control wires so they do not come in aott
with the refrigerant manifold distribution line.

7. Reattach the blower motor cables, front, rear ddd panels. Your Northern Heat Pump has now been

converted to right-hand return.
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Built-in Electric Strip Heat (AUX EL)

Electric Resistance Heat (optional}NHP NorthStar Series heat pumps may be orderddagpitional electric
resistance heat. This feature is installed foroterireasons. Most commonly, particularly in nonthelimates

where extremely low temperatures are found, gepstakeheat pumps are often intentionally undersizedte

coldest days of the year. In situations where teat l[pump is undersized, an Electro Industries Khese
auxiliary electric heating unit (AUX EL) can be huinto the heat pump to meet your additional hegsti
demands during these extremely cold days. Addilipnthe AUX EL feature can be utilized for emerggn
heat if your heat pump should malfunction for aegson.

Although these units utilize 100% efficient electenergy, AUX EL can never approach the energygieficy
of your NHP geothermal heat pump alone. For thasaa, your NHP Northstar Series heat pump willhatieto
utilize geothermal heating as much as possible.n¥sating demands reach a level where geothermtinge
cannot “keep up”, the exclusive NHP EZGEO contrdl add in just enough resistance heating to meeitry
heating demands. Here, the duct temperature tpoget can be adjusted to the preference of the bamer.
This will be discussed later in this manual.

If your NHP heat pump did not come from the factaith AUX EL installed, AUX EL kits in various sizeare
available from NHP. The addition of one of theses khould only be performed by trained professmmdio

are familiar with this product.

Not all of the AUX EL units can be paired with eyeMHP heat pump. Please refer to this chart toraoete
which resistance heat unit can be used with yoat pemp.

Available AUX EL Models

P 3
%% £ _ [KN-05-1* [KN-10-* [KN-15-1* [KN-20-1*

> S e 5kw 10kw 15kw 20kw
R*VE-02* 2 OK OK
R*VE-03* 25 OK OK
R*VE-04* 3 OK OK OK
R*VE-05* 2 OK OK OK
R*VE-06* 5 OK OK OK OK
RA-VE-073 6 OK OK OK OK
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Desuperheater, Domestic Hot Water

General

NHP NorthStar Series units are equipped with a plxdieater and an integrated circulating pump (@@ b
price deduct) that can provide Supplemental Domésti Water (SDW). This is done by stripping heanf the
superheated gas leaving the compressor.

Fuses— 3-amp fuses are installed in series with theipeheater pump. The fuses are located in thevtihage
control box, upper right. Remove the fuses (tur® @8wer source off) to disable the pump whenewesystem
is not in operation.

General Plumbing and Installation Suggestions

1. Insulated ¥2" copper piping should be used fromhbewater tank to the desuperheater connectiorthen
left side of the unit. The copper tubing should dbeight to maintain good water velocity and preven
pockets from forming at the pump inlet.

A\ cAUTION

Due to high water temperatures generated by thepeéeseater, pex or poly pipe may rupture if
coupled directly to heat pump outlet.

2. Shut off valves should also be used to servical@seiperheater pump without draining the entirenader
tank. Note: Always be sure these valves are opamylamp is running.

3. Pump problems develop by running the pump dry ¢ air in the system. All air must be purged frdm t
desuperheater plumbing before the pump is engaged.

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

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

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

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

8. The temperature difference between the water exgtemd leaving the desuperheater should be 5°6°t6. 1
The water flow should be approximately 0.4 GPMtparof nominal cooling.

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

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

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

already heated water from the water heater tamdutiir the desuperheater. The heat pump desuperbaatet

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

beyond the compressor gas capability to transfergsninto this circulated water — typically 110743° C) to

130° F (54° C).

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

= In fact, the energy flow may even be negative & @eo HP loop temperature is too low, it is possibt a
single tank hot water heater to actually flow energy into tBeo HP system with a negative effect on
energy efficiency.
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DOMESTIC COLD
WATER SUPPLY

This arrangement is the most effective and ‘
efficient and the recommended installation. The N e
buffer tank need not be as big as the standard wate
heater; 40-gallon size can be very effective. With ‘ U
this two tank system the desuperheater will always ém
act as a city/well watempre-heater and the ,
standard water heater (electric elements or gas) o
only requires tempering energy which is a very — -
small percentage of domestic water heater energy l "

required. ‘

Figure 7 — Desuperheater Piping, Buffer Tank Q!, [ ‘ ‘_

EXISTING
WATER HEATER
(ELECTRIC OR
GAS;

‘ )[_ \.l ‘| | ‘ ‘)z BALL VALVE
l. [ e ) : ) J‘ Vni:r‘ Y STRAINER
\ I‘ [ N

=
Figure 7A — Desuperheater, Single Tank Concept
Draw water from the bottom drain and returningpitthe cold
water supply line. This method requires a checkesah the
cold water supply to prevent water from flowing anthe DOMESTIC

COLD WATER CHECK

building or household cold water supply. A sprigge check  SGeY
valve with a pressure rating of 1/2 PSI or lesgi®mmended.

Inspect the dip tube in the water heater cold ifdeta check“ggﬁé
valve. If a check valve is present it must be reetber damage
to the desuperheater circulator will occur.

Before restoring electrical supply to the watertbeadjust the

temperature setting on the tank.

= On tanks with both upper and lower elements, theeto
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&wling
upon the specific needs of the customer, you mayt wa
adjust the upper element differently.

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

A\ cauTION

1/2" NPT
CONNECTIONS

ART-300-00 4.0
VFIX-075

| Do not run desuperheater pump without supply fraatewheater. This will damage the pump.
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Preventive Maintenance

Air Filter Maintenance — The air filter in your Northern Heat Pump is desd for optimum performance and
long life. However, a dirty filter will result inoler efficiency and performance. Periodically, fitter should
be thoroughly pressure washed in the opposite tthreof airflow. Under normal operating conditiores
monthly cleaning should be satisfactory.

Water Coil Maintenance -n closed loop systems, water coil maintenanceiegally not needed. However, if
a dirty installation or deterioration of the pipih@s caused debris to accumulate in the systenwaler coll
should be cleaned using standard cleaning procedbi open loop systems installed in areas wittigh
mineral content, it is best to schedule regulaiogis maintenance to inspect and clean the caileifessary.
Should cleaning become necessary, do so usin@libeving standard cleaning procedures:

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 hlikamixture. The chlorine should be strong enough to
kill the bacteria. Suggested initial mixture ipdrt chlorine bleach to 4 parts water.

4. Close shut off valves upstream and downstream a@if éxchanger.

5. Open hose bibs to allow circulation of bleach sotut

6. Start pump and circulate solution through heat arglkr 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 thraghchlorine circulation process.

Flush entire heat pump system with water. This @dace can be repeated annually, semiannually, or as

often as it takes to keep bacteria out of the b&ahanger, 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 Parti cle Buildup Problems)
- Consult installer due to dangerous nature ofsacid
- Iron out solutions and de-scaling products ase akeful.

Condensate Drip Pan and Drain +nhspection and cleaning of the condensate draitesysluring the cooling
season will help prevent the system from pluggipg potentially causing water damage to your stmecand
floor coverings. Inspect the flexible “P-trap” toake certain it remains clear of obstructions. Imsaareas,
airborne bacteria can cause algae to grow in tipepdm. In these areas, it may be necessary tottrearain
pan with an algae inhibiting chemical, as this algagether with lint and dust could plug the dygijring.

Blower Motors — All Northern Heat Pumps are equipped with facteegled bearing blower motors. These
motors should never need additional lubrication tfer life of the motor. Periodic maintenance oilisgnot
recommended, as excess oil will attract lint anst.du

Air Coil — In order to keep your Northern Heat pump operatbrpeak efficiency, the air coil should be
inspected and cleaned when necessary. If theseidessively dirty, the coil can be cleaned wittobasehold
vacuum cleaner and a soft brush. The aluminum diesfragile and bend easily, so take great caretaot
damage the fins, and remember, these fins are , stmtpke the needed safety precautions.
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Condensate Drain

In the cooling season, condensation is
collected in a drip pan and exits the heat
pump through the labeled hole outfitted
with a %" NPT fitting.

The condensation drain is trapped
internally, so generally, no external p-trap

is required. A drain vent in the condensate

line is required to ensure proper water

flow. Terminate the condensation line into_, ...
a nearby floor drain. If a floor drain is not “**"
nearby, a condensate drain pump may be

used.

ART301:00 20

] S

DRAIN PAN

ART-326-00 1.0
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Electrical Hookup

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 LEADING O PERSONAL INJURY
OR DEATH.

Line Voltage
The nameplate and/or Installation and Operatinghapecification page provides RLA, LRA, and tataips
requirement. Select the proper wire size to conwith your type of wire routing and NEC field wiring

requirements.
= If this unit includes AUX EL module, its own namat# provides kW and current/voltage requirement.

The field power supply connection is at the comgpoesontactor, at the end of the line voltage adritox.

240V PUMP ONLY

SOURCE POWER
CIRCUIT BREAKER

@—OTO—@
@—oﬂo—@

ART-269.0010

Disconnect field provided external safety disconnect is regglirsee nameplate max amps.

Loop pumps —the loop pump station can be powered at the TB eltoer contactor. 10-amp fusing is included,
left of terminal block.

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

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

/A WARNING

TO AVOID THE RISK OF ELECTRIC SHOCK OR DEATH, WIRIG TO THE UNIT MUST BE
PROPERLY GROUNDED. FAILURE TO PROPERLY GROUND THENU CAN RESULT IN A
HAZARD LEADING TO PERSONAL INJURY OR DEATH.
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EZGEO Controller
EZGEO Features
Review attached HC112 HELPS document which lises ¥arious characteristics and capability of this
controller product.

Application
The EZGEO controller is standard on all NortherrmatHeump models. For this model, the controllereisighed
to run under 1 of 3 different operating “modes”.

= Basic water to air packaged unit — mode A

Basic water to air packaged unit with added gasdte — mode C

Basic water to air packaged unit with Electro Irtdes’ WarmFI§ strip heat and gas furnace — mode B
Factory default — mode A and SW OVER = @

When shipped with factory installed strip heatidag settings are set to Mode B and SWOVER = @

/A WARNING

IF THERE IS NO AUTOMATIC STANDBY (GAS) OPERATING FBM THE EZGEO FURNACE TB-W,
THE SW OVER DIAL SWITCH MUST BE SET TO @ POSITIONHIS STATEMENT RELATES TO
MODES B, C, AND D. ONCE THERE IS A LOGIC TRANSFEROTSB, THE FURNACE MUST FINISH OUT
ROOMSTAT-W. THUS THERE IS NO FURNACE OR NO HEAT TH&EYSTEM WILL BASICALLY BE
LOCKED UP WAITING FOR HEAT ENERGY TO SATISFY THE TERMOSTAT.

Room Thermostat
This is general hookup information, before procegdiview next section — EZGEO Controller — to daire

the operatingnode for this particular application.

Useconventional (not heat pump with O and compressor Y) heat/cbois controller is designed to operate
from a basic 1H/1C thermostat. 2H/2C can alsode®luSee next section for comments relating to WRYR
from the thermostat.

The thermostat can be mechanical, digital, powbbirg, battery operated, setback, etc. If requisatd,heat
anticipator to 0.2. If electronic/digital stat, yptmay ask for “cycles per hour”. As with most heamp
products, the efficiency of your Northern Heat Pumlates directly to long run times. We recommersinall
number of cycles (2 cycles per hour).

Note 1: Do not (even with heat pump) use a heat pump th&aho

Note 2:If programmable roomstat has external sensors, matesetup is for display monitor only and
any programming for these sensors that has to db imterrupting any output functions, ODT,
auxiliary, setback, etc. armt active or prograndisabled

Note 3: A high quality digital thermostat (part number 524 available from Northern Heat Pump
which has been pre-programmed to match the reqairesrof this unit. See the Accessories list later i
this manual.

Connect the standard R, W, G, and Y (and W2 anih¥Be case of 2H/2C) stat terminals to the cortigard
upper left terminal block. If the specific roomstaguires common or C, this can be picked up fraabeon the
board bottom right. See NH401.

ANOTE
The installer must be familiar with the manufactigéow voltage wiring terminology, screw termingal
terminology/colors, etc. This manufacturer's teraddgy must be related to Northern Heat Pump’s
screw terminal identification within this contralleThe intent of this instruction manualnst to train
each installer on the terminology related to thecd product you are installing.
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Utility Load Control

Bottom 2-screw terminal block marked blue and bhi/MRemove the jumper and extend the two wire$i¢o t

utility furnished control device. For electric eggroperation (off-peak) the two blue wires repreéssmtact

closure as shippedo not apply external voltage or external power tahe blue wires they are simply
looking for a closed contact during off-peak.

e The maximum “AC noise” on the blue wire is 5 vojigeak to peak. The blue/white wire is actually canm
and if grounding is proper as suggested in the paxagraph, this should dampen any effect. Bus it i
always good practice to run these wires separate finy current carrying line voltage Romex or other
conductors.

* One load control wire pair handles both winter anchmer interrupt.

» If load control reverse logic is required, a “cldge interrupt contact” can be connected to SB 8\ EOM.
Another way to resolve this issue is through theafsan interposing relay. Consult factory if ateiposing
relay is required.

* If load management interrupt does not apply, singdye the blue wires jumpered.

Grounding

The 24-volt transformer and EZGEO board commongaoeinded at the compressor contactor coil common
side.

03/11/2016 22 NI401



GEO
INTERNAL
WIRING

A s - - -

Thevmoslel

AUX EL TN

{STRIP HEAT)

Y

AIR SUPPLY TEMPERATURE _
(ST)IC—————] . (odea

FURNACE

ART-281-004.0

Visual example only — the exact connections wilpeled upon operating mode. Review previous seetion
EZGEO Controller.
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Temperature Sensors

/A\ WARNING
| BOTH MUST BE INSTALLED ON ALL MODELS. |

Outdoor Sensoi (OT) — extend sensor to an outdoor location properly sengpl

the outdoor temperature. Select a location awaw fidorect sunlight and where

the sensor will not pick up false temperature friw@ heat pump outdoor unit,
refrigerant line sets, dryer vent, reflection offsteel siding, etc. Do not install

the sensor in any type of enclosure, as this aifidly trap and pick up radiant
sun temperature. Mount the sensor horizontallyhenstructure using the screws
provided.

Duct Sensor (ST) —install in the Geo supply air plenum, at least 281 cm) above the strip heat element
(airflow inches). The ST sensor does not have drcap; the small black electronic part just witthia tube end

is the actual temperature sensor. It is desirftsléhe air coming out of the coil to pass as clasgossible to
the black tip without warm-up or dampening delagr Best results, the sensor should be positiondtidn
maximum warm air stream.

Other Sensor Related Comments
If additional cable length is required, you musg tise following rules for extending the cable.

= Use unshielded (low capacitance, preferred twisseal) 4-wire low voltage cable.

= 50 (15 meters) feet is maximum (total).

= Do not, under any circumstances, use leftover windsin the normal thermostat cable.

» Route the sensor cable making sure you do not ¢intpstaple, or damage the cable in any way.
= Keep sensor cables at least 12” (30 cm) away froyrliae voltage wiring, romex, etc.

For easy sensor cable disconnect and reconneddheFlo board has a plug-in 4-place terminal bld&xfore
disconnecting, you will notice two red wires aredenthe red screw and two white wires is underGQEv
screw. The black wire represents the data infoonafrom each sensor and must be connected to the
appropriate OT or ST screw.

The sensor has polarity, is sensitive to incorvettage, and must be protected from static volt&yenot cross
connect or inadvertently short out sensor wires wiawer on. Permanent sensor damage may result.

Gas furnace— if this is a “dual fuel” installation including gas or oil backup furnace, only two wires are
required between this controller and the gas fuertamminal block. It is assumed the gas furnacktakle care
of its own blower based upon a gas-W heat callthadseo unit blower is off when this controlleirisstandby

or gas mode.

EZGEO Gas Furnace
W W
C Common

Comment: The “G” wire between this controller and the Geit unay or may not be the correct connection. If
the Geo unit blower is in continuous air with gasnfice running that may not be desirable. At tipedbthe
EZGEO board are three tabs relating to standbyredemode. If there is a desire to interrupt ths"“wire
during standby, route this wire through the COM &hdabs.
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Additional Hookup or Special System Equipment Concens

Additional Room Thermostat Connection Points

On the EZGEO board, upper left, are two optionattice tabs — W2 and E-GAS. These can be used for

troubleshooting or emergency full output energywith a conventional 2H/2C room thermostat. If theoG

system has been sized to meet 100% of the heatddy it may be desirable to control the strip h@fat

equipped) at the thermostat. Configuring the thatatoto 2H/2C or 2H/1C and setting the AUX EL dial

“Disable” allows the EZGEO control to function imi¢ manner.

W2 — mode B, this conditions AUX EL all stages on.

» E-GAS - this conditions the system to standby amndfers the room thermostat W to gas furnace. ihis
active for all modes, it should never be used fodenA when a gas furnace is not connected.

Note: The Y2 input has no function for this single stagodel.

Special Oil Furnace Comment

This controller is designed to interface directlighaa furnace fan center containing 24-volt transfer (40VA
or larger), blower relay, and a “W” function to oate the furnace. If this installation is for aihfurnace with
only oil control “T and T” terminals, a special faanter will need to be added with an isolatioayedt the “W”
terminal so only isolated contacts are connectabtlémil burner master control “T and T”. Anothé&oie is to
order EE-5053 relay with accompanying HDOO1 ingtaicsheet.

Remotely Located Standby Override Switch

On the bottom of the board is an “SB SW” tab. Usamgexternal switch between this “SB SW” tab and a
common tab provides the same function as the tveitipo system selector switch on the front of yg@GEO
control panel. In this configuration, either of $keswitches allows the homeowner to manually ftreeHVAC
system to utilize a fossil fuel system. A closufehe external switch is the equivalent to the eysselector
switch being in the “up” or “standby” position.

Important note on cooling mode: To operate in cooling mode, neither of the svdtciesan be in the
override position. Thus, the selector switch onrygdGEO control panel MUST be in the “down”
position AND the external switch must be in “heatrp” or “normal” position in order for the heat
pump to operate in cooling mode. If one or botlhefse switches are not the proper positions, ogolin
will not occur.

Load Control, Other Products or Hardware

If there is a need to “pass on” the utility loadhtrol receiver function to other heating equipmeatliant floor
boiler, peak interrupter, etc; there is an isolatedtact on the control board. Locate tabs COM/BL/f® the
electric mode, there is an isolated contact betwe®M and EL. This contact is for low voltage onlyamp
maximum.

Note: There may be a 1 or 2 minute delay between #ieyrcontact action and the actual load control
receiver. This delay coincides with various blowarge functions.

Note: This contacialso follows front panel standby switch and all oth&mnslby functions such as SOT-S,
etc.

Optional — NHP Geo Alarm

As shown on hookup drawing NH401, there are prowssifor an external buzzer and LED device. When the

Geo HP declares a fault or dead compressor alarsngévice will sound an audible and turn on th®LUight.

»= The 2-wire hookup can be extended as much as #d(3@ meters), use 18 or 20 gauge wire.

= The audible can be turned off with the pushbut®ut if the system is not repaired within 4 houre th
audible will again sound.

= The LED light will continue until the system is eped and power off reset.

= The system may recover on its own, but the LED eolitinue indicating there “was” a fault situatiohhis
LED is only turned off by a power off reset at ttisconnect.

= Order part number 70-1006
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The diagram below shows the dial locations on tAB&EO board.

Field Setup Overview

Your EZGEO-equipped Northern Heat Pump can be geitwour location to fit most any requirements and
conditions. This is accomplished with the use eftarious dials and switches located on the EZGE&d It
is extremely important the installer properly gtle®ugh this section and sets up the various sefét¢b match
the installation. Again, refer to HC112 Helps — BHAG Controller section for further details on thestups

Warning: Power-down reset required whenever changing &nlyeoswitch positions on the back side
of the board.
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SET MODE SWITCH
See manual

SW. OVER

0 = Disable| 4 = 5°F

1=-15° | 5=10°F
2=-10°F | 6 =20°F
3= 0°F | 7=30°F

SOT TIME
0= 30 Minutes
1= 90 Minutes
2 = 180 Minutes
3 = 270 Minutes

UAIS05 A

Mode Dial

Switchover Temp.

Dial

Auxillary Electric
Dial

* Stat Override
Timer Dial

Mode Dial
Mo_de Mode SW OVER Configuration
Switch
A Geo only N/A No AUX EL, no gas, no auto SB,_ but load control agaerrupt
compressor for cooling (not heating)
Geo/AUX EL 0 AUX EL (with compressor supplement or emergenciility
load control, etc.
B AUX EL, gas, auto SB, utility load control, etc.UX EL is
Geo/AUX EL/gas Value | used above SW OVER value, below SW OVER point gas h
priority.
C Geo/gas Value No AUX EL, gas furnace, auto SHiytoad control
D Split/gas Value Not applicable for this model

*Mode B also requires the proper setting and inmtgiion of SW OVER dial switch. As shown in thedao

selection table, if the configuration is AUX electonly, SW OVER switch must be in position 0.tlis both
AUX EL and gas, the SW OVER switch must be in agerature value position.
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Switchover Temperature (SW OVER)

This switch is shipped from the factory with a sguaGAS” label. This label should be removed ONLfYai
secondary furnace is present and active in theesysThe installer should remove the label and adhis
switch only after reading this manual and undeditapthe operation of the switch. Select the OTgerature
to interrupt the compressor and transfer to theisece shown on applicable mode Figures 2, 3, 4 Ghiy
applies when a gas furnace is connected. For aHSt configurations must be set to 0 position (alisa From
the factory, this switch is set to 0 (Disable).

0 = Disable 4=5°F
1=-15°F 5=10°F
2=-10°F 6=20°F
3=0°F 7=30°F

Strip Heat Enable/ Disable(AUX EL)

When equipped with an auxiliary strip heater, tHeXAEL dial allows the EZGEO control to be configdr®

enable the strip heat based upon the outdoor tetyper(OT). Setting the dial to O = Disable, thrgsteat will

not turn on unless W2 is energized. When W2 is@ped, all strip heat stages are activated. Sethiaglial to
7 = Enable, will activate all stages of the strgahat the beginning of a heat call. Please nbteEnable dial
setting is typically only used during initial staptinspection, troubleshooting, or in special caglesn strip heat
is needed to operate all the time. If AUX EL dislset to enable during a heat call, all strip stages will
remain active until the end of the heat call retgemslof where AUX EL dial is set back to.

Warning: Leaving the AUX EL dial set to the Enable positieitl lead to reduced system efficiency and higher
operating costs.

0 = Disable 4 = 0° F (default)
1=-30"F 5=5F
2=-20°F 6=10"F
3=-10°F 7 = Enable

Stat Override Timer (SOT)

Again, see the appropriate mode Figures 1, 2, 8y 4he sequence action after the SOT timeout (ehlg
intent of the SOT is to take care of very unususdtitool conditions or building matching situatiotise
general sequence relating to OT temperature shakddcare of proper thermostat cycling without exeaching
SOT timeout (end). Thus, it is recommended the $&@ high number.

0 = 30 minutes 2 =180 minutes
1 =90 minutes (default) 3 =270 minutes

Information
Front panel decal showing efficiency dial and LED’s

Efficiency Setting (Front Panel)

This applies to)AUX EL module or supplementary
heating only, mod®&. By adjusting this dial switch the
homeowner can boost the ST target temp.

A = ST target temperature
B=+5°F
C=+10°F
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Gas Furnace CFM
See previous page on gas furnace hookup for pppgramming of ECM motor for the required CFM outpu

Outdoor Temp (OT) Factory Default Settings

Default
ST target temp 90° F (32° C)
Dead compressor ST 70° F (21° C)
OT temp, heating — HI > 20°F (-6° C)
OT temp, cooling — HI > 90° F (32° C)

EZGEO Board Dial Configurations
Below is a list of different configurations the EEG system can be adapted to and the matching ajpgteop
EZGEO board settings.

Heat pump only
* Mode Dial: A

* SW Over Dial: 0 Mode Dial
* AUXEL: 0 —
+ SOT Dial: 0=30min 1=90min 2=180min 3=270min fetat ' 3, \ \

» Thermostat type: Conventional 1H/2C

. . : ! St Switchover Temp.
Undersized heat pump with electric heat package ey ¥ ‘

» Mode Dial: B

* SW Over Dial: 0

* AUX EL: 1=(-30°F) 2=(-20°F) 3=(-10°F) 4=0°F 5=#5°6=10°F
» SOT Dial 0=30min 1=90min 2=180min 3=270min

» Thermostat type: Conventional 1H/2C/E

Heat pump with emergency electric heat package

* Mode Dial: B

* SW Over Dial: 0

* AUXEL: 0

» SOT Dial: 0=30min/ 1=90min/ 2=180min/ 3=270min
» Thermostat type: Conventional 2H/2C

Undersized heat pump with electric heat package anfssil fuel furnace (for load control).

* Mode Dial: B

* SW Over Dial: 0

* AUX EL: 1=-30°F 2=-20°F 3=-10°F 4=0°F 5=5°F &*F
» SOT Dial: 0=30min 1=90min 2=180min 3=270min

» Thermostat type: Conventional 1H/2C/E

Geothermal heat pump with electric heat package antbssil fuel furnace (for load control).

* Mode Dial: B

* SW Over Dial: 0

* AUXEL: 0

* SOT Dial: 0=30min 1=90min 2=180min 3=270min
» Thermostat type: Conventional 2H/2C
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Undersized geothermal heat pump with fossil fuel finace.

» Mode Dial: C

* SW Over Dial: 1=-15°F/ 2=-10°F/ 3=0°F/ 4=5°F/1%2F/ 6=20°F/ 7=30°F
* AUX EL: 0

» SOT Dial: 0=30min 1=90min 2=180min 3=270min

» Thermostat type: Conventional 1H/2C

Geothermal heat pump with fossil fuel furnace.

» Mode Dial: C

* SW Over Dial: 0

* AUX EL: 0

» SOT Dial: 0=30min 1=90min 2=180min 3=270min
» Thermostat type: Conventional 1H/2C

Operation Indicators
Front Panel LED’s

@ HP STAGE 1
IF LED ON, BUT NO COMPRESSOR -
CHECK INSIDE SAFETY

CONTROL LED.

- Hi-limit — when the AUX EL hi-limit probe (automatic resgtmanual reset)

opens this top red LED is on. The electric elementd be

interrupted via a safety relay circuit wheneverstihlL LED is

illuminated (mode B only). LI
-PWR ON - indicates good fuse and 24-volt power sourcenftbe furnace

terminal block. POWER ON
- See below for bad sensor indication.
- Status mode— in some ways this can be a utility load contrmli¢ator, but ~ELMODE £/

there are additional programmable functions whiabise this unit § SAem @ b

to go to standby (see HC112 EZGEO section and segueharts).
- In addition this LED provides monitor for the twiaan conditions.

= Dead compressor — fast pulsing, 1/10 second

= |CM fault — slow pulsing, 1 second @ HP STAGE 2
-HP-Y1 - the output “Y” screw terminal is active at 24ltgohigh. This

provides the “Y” input to the ICM compressor monitboard.

Compressor will react as a function of this ICMedgfboard. @ THERMOSTAT
- HP-Y2 — not used on single stage models.

- T-stat call — the room thermostat W or Y is active or 24 vbith. @ GAS
- Gas call— the furnace “W” or terminal block feeding furna@é 24 volts
high.
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Override Switch — the front panel slide switch (very similar tarstlard Electro-Mate DFC) is a direct hardware
disabling of the HP-Y1 and electric elements fumtsi The room thermostat heat call wire or funcii®n
directly controlling the fossil fuel or gas furnacehis function can also be on a remote switch, gegious
statement for “SBSW” tab.

/A WARNING

THIS FRONT PANEL MANUAL OVERRIDE SWITCH IS A HARDWARE DIRECT TO GAS
FURNACE FUNCTION. THUS THERE ARE NO BLOWER PURGE CYES. IF THE ELECTRIC|
ELEMENTS ARE ON AND HOT WHEN SWITCHING TO OVERRIDEAND IMMEDIATELY

ALLOWING THE GAS FURNACE, OVERHEAT ON THE ELECTRICELEMENTS AND
POTENTIAL ELECTRO-MATE MANUAL RESET IS POSSIBLE. TI89 FRONT PANEL
OVERRIDE SWITCH SHOULD ONLY BE ACTIVATED WHEN THERHES NOT A ROOMSTAT

HEAT CALL.

Note: This switch must be in the “normal” position dwgicooling.

ICM board (inside) — fault LED pulses with last open limit condition gseext page.

Sensor Monitor Indicators — in addition to using PC software to readout tdmaperature sensors, there is a

built-in go/no-go type monitor visible on the greRWR ON second from the top LED.

» If there is detection of miswired or totally inop&ve sensor, this LED has a blinking or pulse mdsie
checking the pulsing pattern, the appropriate seceso be identified.

e ST sensor - two, 100 ms blinks every second

* OT sensor - 100 ms blink every second

» Both bad - %2 second on, % second off, alternating.
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Power On, Startup

Before applying power to the heat pump, check dfiewing items:

1.

2.

3.

8.

Water supply plumbing to the heat pump is compdeie operational.

Low voltage wiring of the thermostat and any adai&l control wiring is complete.
Set thermostat to thHeFF position.

All high voltage wiring is correct including fusdseakers, and wire sizes.

The heat pump is located in a warm area above H0OFC]. Starting the system with low ambient
temperature conditions is more difficult.

Manually open water valve on well system to chdowf Never operate the system without adequatecsour
water ground loop or open loop supply.

You may now apply power to the unit. A 1 to 5 minulelay on power up is programmed into the heat
pump before the compressor will operate. This dptayents short cycling of the unit.

» During this time the blower may be active.

» Verify water flow rate and temperature of the sewitle flow to be at recommended levels.

The source side water flow rate is at the requies@l, see specification page. Low water tempeeatur
starting may require flow reduction until the systis up to operating temperature.

The following steps will assure that your systerhdating and cooling properly. After the initiaht-out period
is completed the heat pump is now ready for opmmnatilote: EZGEO, HC112, sequence charts (mode &, B,
D) determine compressor staging.

1.

Place the thermostat to the “HEAT” position. Tuhe tthermostat up to activate a call for heat. The
compressor should start.

After the unit has run for about 3 minutes, chelo& source side supply and return water temperature.
water temperaturdecreases normal in the heating mode, but the specifierapng water temperature can
effect the water flow rate (GPM) stated in the #ipeation table.

Verify warm air temperature rise and loop sourceewalecrease are approximately as stated in the
specification table, page 3.

Turn the thermostat to the off position. The comspog will shut down in a few seconds.

Place the thermostat in the “COOL" position. Naxint thermostat down to active a call for coolingpeT
compressor will start after a 5 minute anti-shgale period from its last shutdown.

After the unit has run about 3 minutes, check thece side supply and return water temperaturesatr
temperatureise is normal in the cooling mode.

Verify cool air temperature drop and loop sourcetewadncrease are approximately as stated in the
specification table, page 3.

Instruct the owner on correct operation of thertastat and heat pump system.
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Operational Tips

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

The control will begin the 5-minute time delay upmiY call from the thermostat. After the time detagpires,
the compressor contactor will be energized as Emghe high and low pressure switches are clo$esther
switch is open after the delay expires, the congmesvill not energize. If either switch opens whitee

compressor is energized, it will de-energize imragdy and begin the anti-short cycle delay. The passor
will not be allowed to turn on again until the asitiort cycle delay expires and both pressure sestcre
closed. The flow switch will have a 30-second bya@mer in which the control will ignore an opeavl switch
for the first 30 seconds. If the flow switch rem&impen after the 30-second bypass timer expiresyit will

de-energize the compressor and begin the anti-skiole delay. If the control experiences three pghssure,
low pressure, or flow switch faults in a 60-minperiod, it will lock out the compressor and eneedize fault
output. A manual reset of power will be requireddset the lockout condition.

Problems that could cause a lockout situation inclde:
1. Water flow problems
2. Air flow problems
3. Internal heat pump operation problems
4. Cold ambient air temperature conditions

The control has a status LED to indicate which tgpé&ult or lockout has occurred. If a high prassfault or
lockout occurs, the status LED will blink once.alflow pressure fault or lockout occurs, the stag® will
blink twice. If a flow switch fault occurs, the sta LED will blink three times.

ICM Fault Code LED

1 blink = high pressure cutout (550 PSI)
2 blink = low pressure cutout (40 PSI)
3 blink = Flow switch open

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

A\ cAUTION
The front panel override switcdhould not be changed during a heat call. There are no purge
cycles when manually changing the override switith an active heat call and could cause an

undesired overheat situation

High and Low Pressure Switches- The heat pump is equipped with both high and po@ssure switches that
shut the unit off if the refrigerant pressure ext£650 PSI or goes below 40 PSI. The freeze protestvitch
(on open loop systems) will also activate the latkat 40 PSI in the heating mode to protect thesiveoil
against freeze rupture. Do not reset a well watstesn in the heating mode without first verifyingter flow.

DO NOT reset the system more than once.
Repeated resetting of the lockout can cause sedaunsagelf same lockout occurs contact your service
dealer immediately.
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Unit Operating Conditions — Heat

Source | Source Air tem Blower Discharge Discharge | Sub cool at Suction Suction Super-
Model Tem temp A GPM A P Amps 240 AMPS CFM pressure at 68 tem 9 TSV pressure at] temp at heat at
P P deg A-RT P bulb bulb bulb
32 3.4-5.4 10 25-30 11.2-13.2 1.9 1170-1210 305-325 160-166 10.4-14.4 77-87 29-35 10-14
RA-VE-041 50 5.7-7.7 10 32-37 12.4-14.4 2.0 1170-1210 351-371 160-166 11.9-15.9 111-121 46-52 9-13
68 8.4-10.4 10 39-44 13.7-15.7 2.0 1200-1250 395-415 161-167 11.3-15.3 145-155 62-68 10-14
32 3.9-5.9 12 25-30 16.4-18.4 3.2 1590-1630 317-337 158-164 8.2-12.2 75-85 29-35 11-15
RA-VE-053 50 6.4-8.4 12 32-37 18.0-20.0 3.3 1590-1630 358-378 155-161 11.6-15.6 106-116 44-50 9-13
68 9.2-11.2 12 39-44 19.7-21.7 3.2 1530-1570 402-422 153-159 12.2-16.2 139-149 57-63 8-12
32 3.0-5.0 15 26-31 18.9-20.9 3.8 1750-1790 313-333 168-174 8.5-12.5 75-85 31-37 13-17
RA-VE-061 50 7.5-9.8 15 32-37 20.7-22.7 3.9 1780-1820 351-371 166-172 11.5-14.5 102-112 45-51 12-16
68 7.8-9.8 15 40-45 22.8-24.8 4.0 1790-1830 400-420 167-173 | 10.8-14.8 | 140-150 60-66 11-15
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Unit Operating Conditions — Cool

Discharge Suction Suction
Source | Source Air temp A Blower . pressure at] Discharge [Sub-cool at Super-heat]
Model Temp temp A GPM Dry bulb Amps 240 AMPS Nominal CFM 80 deg A- temp XV pressure at] temp at at bulb
bulb bulb
RT
50 8.5-10.5 10 20-25 7.6-9.6 2.1 1210-1250 197-217 109-115 4.6-8.6 119-129 55-61 14.5-18.5
RA-VE-041 59 8.9-10.9 10 21-26 8.6-10.6 2.3 1240-1280 230-250 120-126 5.5-9.5 124-134 57-63 13.8-17.8
77 8.0-10.0 10 19-24 10.5-12.5 2.2 1240-1280 293-313 137-143 7.0-11.0 127-137 57-63 12.8-16.8
86 6.8-8.8 10 20-25 11.7-13.7 2.2 1230-1270 324-344 149-155 8.3-12.3 123-133 55-61 12.1-16.1
50 11.6-13.6 12 22-27 7.2-9.2 3.3 1670-1710 223-243 110-116 6.3-10.3 130-140 57-63 12.0-16.0
RA-VE-053 59 11.3-13.3 12 22-27 12.4-14.4 3.3 1680-1720 243-263 115-121 7.7-11.7 131-141 57-63 11.8-15.8
77 10.6-12.6 12 20-25 15.3-17.3 3.3 1680-1720 309-329 134-140 7.6-11.6 133-143 58-64 11.4-15.4
86 10.0-12.0 12 20-25 17.0-19.0 3.3 1680-1720 350-370 144-150 8.8-12.8 135-145 59-65 11.2-15.2
50 10.4-12.4 15 20-25 14.2-16.2 5.1 2010-2050 219-239 122-128 7.0-11.0 129-139 64-70 19.4-23.4
RA-VE-061 59 10.6-12.6 15 19-24 15.5-17.5 5.2 2030-2070 243-263 127-133 7.0-11.0 133-143 65-71 18.7-22.7
77 9.6-11.6 15 18-23 18.6-20.6 5.2 2040-2080 307-327 145-151 9.5-13.5 137-147 67-73 18.3-22.3
86 8.8-10.8 15 17-22 20.4-22.4 5.2 2050-2090 342-362 156-162 7.2-11.2 138-148 68-74 18.8-22.8
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Troubleshooting — EZGEO Control

Sensor Temperature Calibration— both remote sensors are digital electronic aetbfy calibrated. Normally
these do not require field calibration or verifioat However, if sensor temperature error is deteeoh use

special PC software disc and PC serial port caltle.PC screen has direct readout of both tempesataiows

a visual determination of WarmFlo internal tempearatsettings, and can be used to offset either éeatyre

sensor for troubleshooting and demonstration p@RoEhis is especially valuable during summer Itzdian.

Override, “E” Tab Input — during a normal roomstat heat call and W2 isgerad to W, it brings on all four
stages and essentially bypasses any temperatwsmgan stage modulation functions. In other wordih a
W2 input (still need the normal W stat input) tiisimply a turn-on/turn-off device.

During a normal roomstat heat call and E-GAS isgamd to W, it forces a standby (SB) action.
During a normal roomstat cool call and Y2 is jungzkto Y, it forces a compressor to full capacity.

SOT bypass -adding a jumper wire between J6 and Common wilttsimothe SOT time down to 1/3®f the
SOT set point. For example. if SOT dial is setasipon 0 (30 minutes), the EZGEO control will setitto full
output in one minute with the test wire in place.

Bad sensor, safety- if the internal logic detects open sensor wiregrrectly wired sensor, or some bad sensor
transmitted value conditions; the green LED revista pulsing mode. Basically the appropriate seisset
internally to a 0° value and the WarmFlo main baamty allows stage 1 and stage 2 on.

- OT sensor — approximately 1/10 second blip evesetdnd

- ST sensor —two, 1/10 second blips every ¥ second

- Both bad — %2 second on and ¥ second off, alteigpatin

Bad sensor, operating default condition- the detection of bad sensor forces the contrtdiex fixed stage
operation.
- ST sensor
» Stages 1 and 2 on, stages 3 and 4 off (5 kW max)mum
= The PC screen reads “254” or “BAD”
- OT sensor
» Set to a default of 2° F, see Figures 1, 2, 3, 4
= The PC screen reads “254” or “BAD”

Internal fuses —the internal desuperheater pump and the sourcepomp station terminal block have internal
fuses. These are located above the compressoictamta
- The external decal provides the fuse size andldetai
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Troubleshooting/Repair Helps

1. This EZGEO controller contains several interferesappression components, but as an electronic logic
product, unpredictable and unusual transients terfarences may sometimes cause strange resutte If
EZGEO controller is “acting strange”, one immedistep would be power down reset. Simply turn off th
24-volt source power (probably furnace or air handircuit breaker), when the green LED goes outint
to 10, and re-energize power supply.

2. The terminal blocks for control wire hook-up aresigeed for a wire insertion and screw clamp dowvn. |
there is no wire connected and the screw is lotheescrew may not necessarily make a good elektrica
contact to the inside components. Example — if yoe jumpering the thermostat terminals without
thermostat wire connection or if you are attemptiogneasure voltage on the screw head, you may get
erroneous or unpredictable results if the scremotdightened down.

3. Use general heating system logic information andicoainderstanding of the terminal block wiring
functions when measuring voltage to determine properation of this module.

4. The outdoor sensor must be located outdoors far ¢bintroller to correctly operate. Do not leave the
outdoor sensor “hanging in conditioned space” atetrgt to run this system. Note: OT sensor tip niest

up.
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EZGEO Bypass
Behind the front panel hinged door the various svite®m the EZGEO board terminate on a Geo standard
terminology terminal block. If necessary to prevbotlding freeze-up, etc. the wires from the EZGEGard
can be disconnected from this terminal block amdrfom thermostat (or another heat pump type ratinsan
be transferred to this terminal block to run thenpeessor/heat pump in an emergency mode.
- R to Y1 - compressor on and blower at full airflow.
- RV —can be left unterminated for heating (NHP @pialesign is reversing valve high during cooling)
- G —not needed.
- Fault — monitored output only, not needed.

Gas furnace only option, operating mode B, C, D- with EZGEO board disconnected, roomstat can go
directly to gas furnace W and appropriate blowenieals. This is assuming gas furnace has its doivdy.

Front panel override switch — if mode is B, C, or D and gas furnace is acinge EZGEO board with a
potential compressor problem (probably fault LED the front panel switch in the up position wilthtisfer the
roomstat to the gas furnace. Depending upon thedsloonfiguration, it should follow with the funotiing gas
furnace, but local HVAC contractor needs to verify.

Alarm/Fault Active
The status LED and alarm output continue until peaféreset. The EZGEO system will attempt to nhaiim
room temperature or prevent freeze-up.

- Mode A — by definition, no backup, at each roomg¥atycle, compressor will retry.

- Modes B, C, D — with gas furnace standby roomstas ¥kansferred to gas furnace operation.

- Mode B, SW OVER =0 — AUX EL will be active and the heating.

- Cooling — same as mode A, each thermostat cyclattémpt a compressor.

Note: Do not repeatedly cycle the compressor and causeecative faults. This will result ipermanent
compressor damage and perhaps void warranty. ISt system goes into a fault mode, it has alreaage
three attempts to clear the limit condition, repdatycling of the roomstat will not do any goodwitl simply
cause damage. Call for service.

Backup/freeze-up— the intent of modes B, C, D with either AUX EL gis furnace is to prevent freeze-up. If
this Geo system is installed without backup (mogl¢h&re is no secondary means of creating heat.

Correct use of mode selectior by definition modes B, C, D installatiomclude gas furnace and/or AUX EL
module. If the system is setup in either B, C, [ #rere is no gas furnace and/or AUX EL freeze-@ay still
occur because the roomstat is assuming a heatesounich will bring up the temperature to satisfe th
roomstat.

/A WARNING

WHEN CONFIGURED WITH A GAS FURNACE AND/OR AUX EL (M@DES B, C, D) IT IS THE
USER’S RESPONSIBILITY TO HAVE CIRCUIT BREAKERS TURED ON, GAS IN THE TANK,
GAS VALVES OPEN, AN OPERATIONAL GAS FURNACE, ETC.HE EZGEO CONTROLLER
CANNOT DETECT “NO GAS IN THE TANK”.

Overheat Plenum, Control Override
When AUX EL stages are not active, the ST sensaw abntrols compressor functions. This also prevent
compressor and gas furnace on at the same times(BMvefrigerant coil in plenum).

- ST >105°F (40° C) — compressor Y2 turned off

- ST >112°F (44.5° C) — compressor off

Operation continues to the end of heat call cyclié 8T < 100° F (38° C) the compressor Y2 willerergize.
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Compressor bypass -nitial installation or special requirement to hedtth AUX EL only.

Special configuration, mode B and SW OVER = 0 only.

1. Pull yellow wire at ICM Y tab, or configure stat 261/1C or 2H/2C and follow wiring instructions on

NH401.

Jumper stat W to W2 tab.

2.
3. Stat W will set blower to high, AUX EL steps onftdl (may take time between stages, especially firs

time on) but no compressor.
4. Return to normal (stat off when re-wiring) — rem&Weto W2 and replace yellow wire at ICM Y tab.

Troubleshooting — General

Troubleshooting Guide for Water-to-Air Geo “Heating

Head Subcool Suction Superheat Compressor| Air temp Source temp
pressure pressure Amp Draw differential differential
Undercharged system Low Low Low High Low Low Low
Overcharged system High High High Low High High Rlig
Low air flow High Low High High High High Low
High air 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 air Low High Low Low Low High High
temperature
High return air High Low High High High Low Low
temperature
Scaled source coill Low High Low 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
charge
Troubleshooting Guide for Water-to-Air Geo “cooling
Head Subcool Suction Superheat Compressor| Air temp Source temp
pressure pressure Amp Draw differential differential
Undercharged system Low Low Low High Low Low Low
Overcharged system High High High Low High Low Low
Low air flow Low High Low Low Low High Low
High air 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 air Low High Low Low Low Low Low
temperature
High return air High Low High High High Low High
temperature/Humidity
Scaled source coll High Low High High High Low Low
Restricted filter/drier Low High Low High Low Low aw
Bad TXV / No Bulb Low High Low High Low Low Low
charge
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Accessories/Options

Part Number

NHP GEO Alarm 75-1006
Fuse — source loop pump, 10A 20-1799
Fuse — desuperheater pump, 3A 20-1796
Secure/Soft Start Kit for 1ph 70-1004
NHP Digital 4-Wire Thermostat (pre-programmed) -8
Open loop, freeze limit, 39° F (4° C), pipe mounted 30-0047
Internal Strip Heater 70-10**
Sound vibration pad 70-1205
Return air filter

w 21% X 27-% 70-1200

= 287 X 27-Y2 70-1201

» 37%X27-Y% 70-1202

*5, 10, 15, AND 20 kW models available.

HELPS — EZGEO Controller

All functions and definitions will apply to all NHPhodels, see appropriate model or type. Use lasiat
Manual to determine which part of this Helps docatapplies.

This exclusive controller provides installer anémfiendly functions for Geo heat pump applicasioh will be
helpful to grasp the EZGEO concept prior to studgytime mode configuration charts and sequence ofteve

First, this is a list of features/functions whiale an integral part of this EZGEO system.

» Geo sourceorced air — EZGEO is standard.

» Geo sourcesplit — EZGEO is standard.

* Room thermostat — conventional 4-wire or 6-wird stguired.

» Application mode selection — 4-position dial switch allows install® select the mode that fits the
hardware/usage configuration.

* Outdoor temperature sensin@T) — determines compressor staging, auxiliary de¢when applicable)
and/or switchover to gas.

» Two-stagecompressor — sequenced by outdoor temperature 400 )SOT timeout, see function charts —
Figures 1, 2, 3, 4.

» Forced air supply temperature sensirgl)( — used for the “dead compressor” alarm and ctmtro
compressors if ST is too high — zone dampers, antidl gas furnace, full load to high, etc. — whakéX
electric is installed (mode B only) this regulafddX EL module based upon heating needs and comfort.

» Alarms or fault notification — front panel yello#L LED pulsesat two different rates.

0 After compressor control board (ICM) has sequertbezligh three retries.
o Dead compressor, plenum temperature is less thaose (factory default 85° F).

» Interface and control associated with utility cohteceiversI(MC or blues).
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» Standby (SB)- forced function by LMC, front panel switch, agtal remote switch, E-GAS, alarm, or stat
override timer (SOT). Also, for modes B, C, D whef is belowSW OVER set point.
» Dual fuel —gas furnace with split modelg RT-SE Series), mode D.
0 This is also possible with other Geo units (twow®o) but special consideration needs to be
addressed for ducting, airflow arrangements, batvéxs, etc. (modes B and C).

Mode dial switch— installer must determine application/configuratamd set up as required.

que Mode SW OVER Configuration
Switch
A Geo only N/A No AUX EL, no gas,' no auto SB,. but load control a#errupt
compressor for cooling (not heating)
Geo/AUX EL 0 AUX EL (with compressor supplement or emergenciility
load control, etc.
B AUX EL, gas, auto SB, utility load control, etc.UX EL is
Geo/AUX EL/gas Value | compressor supplement above SW OVER value, below SW
OVER point gas has priority.
C Geol/gas Value No AUX EL, gas furnace, auto SHtytoad control
D Split/gas Value No AUX EL, gas furnace, auto 8#ljty load control

SW OVER dial switch — if the OT sensor temperature is below this séttfat R to W start) the action shown

on the appropriate Figures 2, 3, 4 mode sequera@e tdkes place. Remains to end of stat cycleticble-

mode B has two conditions, correct position of SWER is very important.

» If configured with AUX EL only (no gas), must set@ position.

» If no gas is connected or operational and SW OV&Rei in a non-0 position, cold air only could Hesu
because the stat W cannot be satisfied withouttirtgesource.

Heat/cool sequence- reference the Figures 1, 2, 3, 4 function secgieharts. These are selected or used based
upon the application or setup mode (mode dial $wiback of EZGEO board, see above). Added infaonat
for the column headings:

e Stats— represents the 4-wire stat W (heat) or Y (coall, or 6-wire W, W2 (heat) or Y1, Y2 (cool).

* OT - the range or outside temperature window for @r@ous staging functions. This is checked at W heat
call and a second time at 10 minutes.

* SOT - the stat override timer, represents the run fotlewing the stat call. Timing begins at W or Ygh
and at the timing end a specific action results.

* SB - standby, interrupts all electric source or enenggating (compressor and AUX EL), converts or
transfers the stat W function to gas/oil as showrth® sequence charts. The return action fromisted|
initiating standby functions is different.

- SOT, SW OVER, OT chart line — continue to the ehstat W heat call
- Alarm — continues until power off reset
- LMC, SW OVER, E-gas (heating) — when function eradears SB, back to appropriate sequence
chart line (as if there is a new W call), SOT isate
- LMC, override switch (cooling) — clears with endfonction, SOT is not reset, blower = G
* Heat pump three staging functions
- Off — compressor not running
- Y1 - compressor contactor for run and low capacity
- Y2 —compressor solenoid for high capacity

* Blower, ECM type —the nominal speed or CFM related to each specifidatisize is programmed into the

ECM motor. These nominal CFM’s are triggered artoalled by three functions.
- G - continuous air
- Y1 —relates to compressor part capacity
- Y2 —relates to compressor full capacity
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AUX EL - when auxiliary is installed (ordered separatedy)d the provided cable (standard WF
control/interface) is plugged into EZGEO board Witi{ a mode B only) these stages become active. The
ST temperature relating to the ST-target factorfadle plus the front panel efficiency dial is thiaél
determination on which stages are actually heatiWipen the outdoor temperature, as measured b@The
sensor, drops below the AUX EL dial setting, theiléary electric feature is enabled.

- STG1-—first5 kW

- STG 2-4 — the remaining connected or installedestag
Gas W- the mode B, C, or D functions when the gas fugreltould be running. There is an attempted safety
ST < 100° F sensing point and logic which initiaEe8GEO reset after 30-minute gas W.
SW OVER - the OT sensor is reporting a temperature valse tlean the SW OVER dial switch setting,
switch to standby (SB) or gas.
Alarm — shows the two alarm conditions and the actioedapon the appropriate mode settings.
Status front panel yellow EL LED — The alarm condition can be reset or clearedlm®it ED continues to
pulse until there’s actual power off and power egdback on.
LMC - load management control or utility load contwatdtion, blue wires.

Variables/factory defaults— can be changed with PC software, listed aréattery default values.

Default
ST-target temp 90°
Dead compressor ST 70°
OT temp, heating (part load) — OT > 20°
OT temp, cooling (full load) — OT > 80°

Efficiency dial, front panel — this is a “boost” temperattunction to the setup ST-target temp.

0 = normal = download value

1 = A =download value +5

2 = B = download value + 10

3 through 7 are programmed the same as normal

Overheat plenum, control override — vhen AUX EL stages are not active, the ST sensar @strols
compressor functions. This also prevents compreasd gas furnace on at the same time (mode
D/refrigerant coil in plenum).

ST > 105° F (40° C) — compressor Y2 turned off

ST >112° F (42° C) — compressor off

Operation continues to the end of heat call cyclié 8T < 100° F compressor Y2 will re-energize.

Front panel LED — see installation manual Observation Indicatecsisn for detail.

SOT time dial switch— this 4-position rotary switch begins countingeiwith each stat W (heat) or each stat Y
(cool) input. Depending upon the dial switch seft(chart in installation manual, Field Setup s®gti action
results after the selected minutes have elapsigairds 1, 2, 3, 4 charts provide this sequencifarimation.

Heating — at the end of LMC or SB, the SOT stanktis reset to 0.
Cooling — at the end of LMC, the SOT start timenig reset, as the SOT times out the system willogo
compressor full capacity.

ECM blower motor — this controller provides three outputs which cailecivith G and heat pump stage Y1 and
Y2. Whenever the AUX EL (mode B) is activated thewer is Y2 speed. However, the furnace TB outputs
only apply to mode D (split) because the blowesxternal. For the configurations where the blovgewithin

the Geo cabinet, the blower speeds are directly(liardware) to compressor Y1 and Y2.

The actual blower size, programming, and CFM outplatte to the specific Geo HP model.
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AUX EL (KN-**) electric heat module — can only apply to mode B (concerning mode D, thisre
consideration for electric furnace, Electro-Matéhwgas furnace, etc. but this is not documentédgo must be
strip heat module or WarmFlo compatible with thBGEO J1 cable.
1. Applies to mode B only.
2. Setup determines an “ST-target temp” which is gimib DT related with EZ-Mate or EB-A type
temperature set point. The operating set poinTisafget plus front dial boost selection.
3. This ST-target temp can be increased with the fd@itboost setting, see page 1.
4. When the attached mode B sequence chart has chdckiné&STG1, stage 1 only is active and operates
at ST-target temp and boost.
5. When the mode B sequence chart has checkmarks@2-8T all stages operate at ST-target temp and
boost.

Note: This supplement electric module can only afgewith the heat pump/compressor Y1 or Y2 fungtion
Because the blower is hardware connected to th&y HBrd HP-Y2 terminal block, the compressor must be
active. If there is a hardware configuration aremgnt where heating is needed below comprgadssrAUX

EL, that configuration must include a gas (or foigél) furnace which is activated by SW OVER. Haeg
under special short term installation conditiofighére is a desire to run AUX only (without comgger) the
yellow wire at the ICM board Y tab can be discoriadc

Special LMC comment —with mode B and hardware configuration of all thheat sources, LMC causes auto
SB/gas and gas continues to the end of SB. SBhappen in addition to LMC (see page 1 center). Hewe
SB to gas has priority over Geo/AUX EL. W2 actasafull AUX EL.

Alarms — EZGEO board has two functions, the Figures B, 2,sequence charts provide the action whenreithe

of these alarms is active.

» Fault is the output of the Geo unit internal ICM boandicating there has been three consecutive limit or
flow switch failures. The ICM board holds off therspressor until there is a power off reset. Where
standby gas or AUX EL exist (B, C, D) heating weidintinue with the roomstat W.

e ST < 70° Fis a setup value referred to as dead compressod@minutes after each new roomstat W ST is
monitored. If ST ever falls below the setup valuglaminute timer is started (because there maylzdsan
ICM board fault coincident with this). At the entitbe 30 minutes if ST is still less than the setafue the
unit switches to standby. The system remains andity to the completion of stat W. Note: This only
applies when there is no AUX EL active.
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Mode A — NHP Geo, Function Sequence, Figure 1

STAT | of StartSOT End | °F off Heatflum Y2 G Blgvi/er Y2 STGAlux ESLTG 2-4 (\3/35 ongR Alarm LEEII_D

1 W > 20 v v v + N/A v
2 w v v v v + + v
3 W <20 v v v v + ¥ v
4 A\ v v v v + + v
5
6 w Fault v T + Fault P
7 W v T ST <
8
9
10
11
12
13 Y <90 v v v + v
14 Y v v v v + + v
15 Y >90 v v v v + + v
16 Y v v v v + + v
17 Y LMC v T Off
18 Y Fault v v v + + Fault P
19 Y2 v v v + + v

v/ = EZGEO internal action or on

+ = Hardware within Geo unit (BL Y1 and Y2, not G)

T = T-stat can do “FAN ON" G

LMC = Utility receiver, on-peak
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Mode B — NHP Geo, Function Sequence, Figure 2

SOT Heat Pum Blower AUX EL Gas SW EL
STAT | of Start End | °F Off Y1 Y2 G Y1 v2 | ste1 sicas w | over | A¥M | [ep
1 w > 20 v v v ¥ v
2 W v v v + + v
W <20 v v v + + v
< AUX
4 w EL v v v + + (%] v
5 W v v v v + + v v
6 W v v v T v v Off
-
8 W LMC v T v Off
9 W Fault v v v + + v v (/] Fault P
10 4 Fault 4 v + v v Fault P
11 w v 4 v v v <70 P
12 w2 v v v + + v v v
13
14 Y <90 v v v + v
15 Y v v v v + + v
16 Y >90 v v v v + + v
17 Y v v v v + + v
18 Y LMC v T Off
19 Y v v v + + Fault P
20 Y2 v v v + + v
v' = EZGEQ internal action or on
+ = Hardware within Geo unit (BL Y1 and Y2, not G)
T = T-stat can do “FAN ON" G
X = Not used, ST has AUX EL temp.
LMC = Utility receiver, on-peak
Line 6/7 and 10/11 are OR, depending upon SW OViéthg
SW OVERY means non-@ setting, OT > setting no action, GE#ing the action shown in the appropriate line
AUX EL = Standby Heat (onboard dial selection —@isable, 1 =-30° F, 2 =-20°F, 3=-10°F, 4°H05 =5° F, 6 = 10° F, 7 = Always enable)
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Mode C — NHP Geo, Function Sequence, Figure 3

STAT | OT StartSOT End | °P Off Heat\flum Y2 G Bl?(vi/er Y2 STGAlux ESLTG 2- (\3/38 O?/Ve/R Alarm LEEII_D
1 w > 20 v v v + v
2 w v v v v + + v
3 W <20 v v v + + v
4 w < éLLJX v v + + v
5 w v v v T v off
6
7 w 4 4 v v Off
8 w LMC v v off
9 w v Fault v v + v Fault
0] w v v v <70
11
12
13
14 Y <90 v v v + v
15 Y 4 4 v v + + v
16 Y >90 v v v v + + v
17 Y v v v v + + v
18 Y LMC v T off
19 Y Fault v v v + + Fault P
20| Y2 v v v + + v

v/ = EZGEO internal action or on

+ = Hardware within Geo unit (BL Y1 and Y2, not G)
T = T-stat can do “FAN ON" G

LMC = Utility receiver, on-peak

AUX EL = Standby Heat (onboard dial selection —@isable, 1 =-30° F, 2 =-20° F, 3 =-10° F, 4°F05=5° F, 6 = 10° F, 7 = Always enable)
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Mode D — NHP Geo, Function Sequence, Figure 4

STAT | OT StartSOT End | °P Off Heat\flum Y2 G Bl?(vi/er Y2 STGAlux ESLTG 2- (\3/38 O?/Ve/R Alarm LEEII_D
1 W > 20 v v v v v
2 W v v v v v v v
3 W <20 v v v v v
4 w | < éLLJX v v v v
5 W v v v T v off
6
7 W v v v v Off
8 w LMC v v off
9 w v Fault v T + v Fault P
10
11
12
13
14 Y <90 v v v v v
5] v v v v v v v v
6] Y > 90 v v v v v v v
7] v v v v v v v v
18| Y LMC v v v off
19 Y Fault v v v v v Fault P
20| Y2 v v v v v v

v/ = EZGEO internal action or on

+ = Hardware within Geo unit (BL Y1 and Y2, not G)
T = T-stat can do “FAN ON”

LMC = Utility receiver, on-peak

AUX EL = Standby Heat (onboard dial selection — @isable, 1 =-30° F, 2 =-20° F, 3 =-10° F, 4°F05 =5° F, 6 = 10° F, 7 = Always enable)
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PACKAGED UNIT R(A,T)-(H,V)E SERIES HOOKUP
CONVENTIONAL, 1H/1C, FOUR WIRE
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NOTES:

.-_"q\", REMOWE BLUE JUMPER AMD COMNECT T UTILITY CONTROL
RECEIVER., IF NOT USED, KEEF BELUE JUMPER IM PLACE,

2, SEE UAWEDS FOR ADDITIOMAL IMFO,

™,
.&l ST DUCT SENSOR INSTALLS AT LEAST 247 AWAY FROM THE
SUPPLY DUCT QUTLET,

MHE401 P1
R, 07 7=16-2014
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PACKAGED UNIT R(A,T)~(H,V)E SERIES HOOKUP
CONVENTIONAL, 2H/1C, SIX WIRE

e
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NORTHERN HEAT PUMP Name
WAER_TO_AIR COMe EWFH’H.‘HF
- HEATING MODE @ K Pressure high limit
LL Pressure lorw limit
PT Pressune test port
SWH (DR Supplementany heat exchanger
AIR COIL - COND AT, REMaly
R Revening valve
AIRCOIL.  Air heat eschanger
Bl Rt Blower
TV Expansicn valwe
FiT Filten/dryer
3 LOOP OOHL. Scaree heat exchanger
o 1L |_L FL Floew switch
= G s EWT Loop entering
q | LWTs Source leaving waber temiperature sensor
ok : P Fis®: Purmp
7/2-B TEH-C Ternperture test poant - superheat cooing
13-4 T5H-H Ternperature test point - superheat heating
v s TRC-C Ternperature test point - subcoal coaling
XY }S_ fal TSC-H Ternperature test poant - subcoal heating
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% '| 7i5-E
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R B 04252013
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NORTHERN HEAT PUMP Narme
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