MANUAL 2100-024(\

SPLIT SYSTEM HEAT PUMP
COIL ONLY INDOOR SECTION

INSTALLATION INSTRUCTIONS

FOR USE WITH:
OIL
GAS
ELECTRIC

FURNACES







GENERAL

i he © add-on heat pump coil-only indoor sections were
designed for use with certaln cutdoor heat pump units.
The selection of the matching outdoor unit should be pri-
marily based on the cooling capacity required for the
nplication, as is standard practice when sizlng a heat
mp system. Reference should be made to the specifi-
ation sheets for performance values of the following
approved matching combinatlona:

COMPRESSOR INDOOR COIL
UNIT SECTION
18HPQ2 H18Q51
19HPQ2 H24Q51
24HPQ2 H18Q51
Alr 24HPQ2 H24Qs51
Source J0HPQ4 H30Qs
=SS saneqQe H3AQL
38HPQ4 H3agql
421[PQ 114 AQL
4BHPQ2 H4ANL
601iPQ4 isagl
wW(S30 H3AQL
Nuter WQs0ig fH3AQ1
Suurce WQS36 H3aQ1l
—==—  wQsD3}é H3AQL
NOTE: ONLY the ubove comblnations aro epproved for use.

DO NOT attempt to mix snd match to bulld up «
special system.

The heat pump sdd-on coils were initially designed to be
used with EFC Series electric furnace for counter-
flow applications, It can alsoc be utliized as an add-on
heat pump system to exlsting electric furnace installa-
tions to reduce operating costs.

Arnother increasingly popular concept is to use a heat

pump system la conjunction with natural gas, manufactured

gas, or fuel oll furnaces. The theme here is to take
advantage of the heat pump efficlency during the large
number of days when tﬁe outdoor temperature 1s in the

mid 40° range or higher, and heating is required a3 dic-
tated by the indoor wall thermovytat. The fossll fuel
furnaces are tremendously overslzed for the 40°* and

higher outdoor temperature conditions, and utillzation of
he heat pump during this temperazture range provides s very
ractical and economical heating system, while also offer-
:ng the advantages of cooling operstion during the summer

months.

tuch of tho above upplicatians damands speciel Installa-
tion and control gircuit wiring conslderations. The in-
structions contalned in this manusl pertaining to indoor
coil location with respect to the type of heating system
should be adhered to when matching with elther the air
>0uUTCe Or water sgurce compressor sections, Briefly,

the rule is that the coil is located downstream {outlet

or supply air side) on gas and oll; and upstream {inlet
or return air slde} on electric furnace. More details

on the importance aof this are contained later in the
manual under those spocific types of furnace appllcations.
specific wirlng lnformation for the WQS Series water
source compressor units ls contalned in the {nstallatien
instructions puckaged with the WQS units. Speclfic wiring
informatien for the |IP} series alr source compresser units
Is located later in thls manual.

ALRFLOW DIRECTION — mMoDELS H18QS1, H24GS1 anp H30QS

Models HISSSI und H24QS1 are a slant-coll design, and

can be uged in all three {nstallation positions with ra-
spect to airflow: upflow, downflow and horizontal. The
followlng 1llustrations show the correct airflow directions
ncross the cofl.
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AIRFLOW DIRECTION — MoODEL H3AQL

Model HSA)L is an A-coll designed for two mounting positions
with respect zo airflow: upflow and downflow. By using
DPH3 horizontal drain pan {optionel), the H3AQL is easily
sdaptable to horizontal air flow installations.

The three mounting positions and correct sirflow directlions
across the coil are shown in the followling illustrations:
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AIRFLOW DIRECTION — MODELS HYAQL anp HBAQL

Models H4AQl and HS5AQL are A-coils designed for two
mounting positions with respect to airflow: upflow
or downflow. The two mounting positions and correct
airflow directions actross the coil are shown in the
following illustrations:
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AIRFLOW RATINGS IN CFM
Listed below are the rated airflaw and also
minimum/maximum airflows for each system com-
bination:
System Rated Aitflow
Combination Airflow Range
18HPQ2 - H18QS1 620 550 - 675
1BHPG2 - HI4QS1 635 558 - 700
24HPQ2 - H18QSl 730 625 - 800
24HPQZ - HZ4aQS1 800 650 - 880
J0HPQ4 - H3I0QS 800 650 - 820
JO0HPQ4 - H3AQL 10814 875 - 1200
J6HPQ4 - H3AQL 1300 1050 - 1425
42HPQ - HdaQl 1625 1335 - 1750
48HPQ2 - H4aQl 1625 1335 - 1750
60HPQ4 - HS5AQI 1800 1600 - 1850
WQS30 - H3AQl 1150 980 - 1250
WQsDId - H3AQL 1150 380 - 1250
WQS36 - H3AQ1 1250 1025 - 1375
WQSD36 - H3AQl 1250 1025 - 1375

CONDENSATE DRAIN

A single 3/4" FPT drain connection is supplied on
all the add-on heat pump coil sections. The same
drain connection is used regardless of installation
position, with the exception of the H3AGQl in hori-
zontal pasition. In this instance the drain con-
nection on the DPH3 optional horizontal drain pan
is used.

INSTALLATION ACCESSORIES

There are optional plenums and filter racks
available for all the indoor coil sections. The
optional filter racks as shown or some other means
of air filtering are required on any application
where the coil is installed upstream from the
original filter location, which should be removed
s0 excessive restriction is not placed on the
system blower.
INDOQR COIL MODEL

PLENUM FILTER RACK

H18Q51 He3 AN\ FR3 /2
HZ4QS1 HP?2 &% FR3
H30QS HPZ A\ FR3
H3AQL HP3 FR3
T TTTUHaAQL HPS RS
H5AQL HPS FRS

[iSVCQntains adapter plate for slant coils.

HS152 plenum wiil also fit these coils. No
filter rack i5 available. Desirable for use
with H60-HB0 series gas furnace.
HS20 plenum will also fit this coil for use
with H60-80 series gas furnaces.

JAN

™~

ay,

“*-..__.__‘

NOTE: The HP3 plenum and FR3 filter rack were de-
signed to mate with the EFC series electric furnace,
There are 3/4' flanges on both the top and bottom of
the plenum which permit the plenum te fit on top
(return air inlet} of an inverted EFC furnace for
downflow application, or suppotTt an EFC furnace for
upflow application. The FR3 filter rack mates with
either end of HP3 plenum as Tequired.

The HPS5 plenum and FRS filter rack are similar in de-
sign to the HPJ plenum and FR3I filter rack as des-
cribed above, but are not designed to fit any par-
ticular furnace.

Both the HP3-FR3 combination or HPS-FRS combinaticn
can be used for any appiication, as they have duct
flanges an each end and existing duct work can be
adapted.

ELECTRIC FURNACE APPLICATION — GENERAL

The only add-on heat pump coils generally considered
for use with the EFC series electric furnaces
are the H18QS1l (1-1/2 ton), H24QS1 (2 ton) and H3AQL
(2-1/2 and 3 ton). This is because the standard in-
door blower c¢oil units available for these Btu size
systems are not designed for downflow application.
The EFC series furnace is designed for upflow, down-
flow and horizontal, and therefore a downflow in-
stallation can be achieved by using an EFC furnace
in combination with either an H18QS1l, HZ4QS1 or H3AQl
coil section.

Since the BC4BA (for use with 42ZHPQ and 48HPQ2
models) and the BC60A (for use with model 60HPQ4) are
designed for upflow, downflow, and horizontal use,
there should be no reason to attempt to match the
H4AQl ot HS5AQLl coil assemblies to an electTtic furnace.
A possible exception to this would be an add-on to

an existing electric furnace installation. If this
is the case, there are a few important items for
consideratien.

1. Only the EFC25 or EFC30 should be considered
for use, These are the anly two furnace models
with sufficient blower capacity to meet the air-
flow requirements for the heat pump system.

The HPS plenum does not mate exactly with the
EFC furnace cabinet, and a sheet metal tran-
sition would be required.

ELECTRIC FURNACE APPLICATION — INSTALLATION

The heat pump A-coil must be installed on the return
air side of any electric furnace applicatien. This
is mandatory %o that the heat output from the
electfric strip heaters, energized at the lower out-
door temperatures, does not drive into the heat pump
coil and cause the refrigerant condensing pressure
and temperature to raise to points well beyond the
design limitations of a heat pump system, and cause
the compressor to be de-energized by the manual re-
set high pressure switch.

CONTROL CIRCUIT WIRING - CONTROL CIRCUIT DIAGRAMS

Bach different Kw size EBFC electTtic furnace rtequires
some variations in wiring, because of the different
amount of sequencer controls on the EFC. Listed
below are the appropriate control circuit wiring
diagrams based upon EFC size and also the number of
field installed A-22 thermostats, Part Na.
8408-001 or 8408-005 recommended for each appli-
cation. - :

QUANTITY /\
OF A'22's

CONTROL
DIAGRAM

FURNACE
MODEL

HEAT PUMP
SYSTEM

18HPQ2-H18Q51
18HPQ2-H24Q51
24HPQ2-H18QS51
24HPQ2 -H24Q51

EFC10-1 CDEF-1

ONPQE “NSAGL

36HPO4-H3A01 CDEF-2

EFC10-B-1

EFCI5-1
EFC20G-1

TOAPQ3 -H3AQL
36HPO4 -H3AGL

“HZAQL
48HPQ2-H4AQL EFC25-1
60HPO4 -H5A01 EFC30-1

CDEEF-3

CDEF-4

A-22 ogutdoor thermostats are opticnal. See

notes on caontrol diagrams.



The circuitry <overed by the Control Diagrams allows for
heat pump on lst stage of wall thermostat, with option
for compressor cut-off at 0°P or higher us field se-
lected, It also ullows for u muximum of 10Kw to be con-
tralled by W2 (second stuge) of the wull thermostat, any
installed Kw over thot umount helng controlled by an
A-21 actlng us Ird stage heut thormostat,

GAS OR OlL FURNACE APPLICATION

Application of heat pump coll only sections to fossil

fuel furnaces vequire certain specisl considerations. The
first is that return air applicatidns are generally termed
unacceptable because of (ag Local codes do not permit,

(b} may void heat exchanger warranty of furnace manu-
facturer and, {c) past experience with retura air appli-
cations generally very poor.

If we were concerned with heating cycle only, the reasons
stated sbove would present no problems. However, during
the cooling cycle the heat excﬁsngur becomes chilled or
cooled well below surrounding space temperatures due to
the low alr temperature coming off of the coll, and in-
duces condensation to farm on the heat exchanger.

As we consider placing the coil on the more traditionul
cutlet (or leaving) air side of the Ffurnace, we are
fasced with 8 new sat of clrcumstances which muat be
considered.

Thormal Bslance Polnt. The point at which the heut pump
output capacity and the heat loss from the building being
heated are equal is caliled the balance point, with the
heat pump operating 100 per cent of the time. As the
ourdoor temperature gody down, the Btu capacity of the
heat pump falls off while at the same time the heat loss
from the structure increases. A means of placing the
fossil fueled furnace in operation at outdoor tempera-
tures below the balance point must be provided. In ell
instances, the gas or oll furnace must be ¢f sufficient
capacity to heat the building even under the most ex-
treme gutdoor temperaturs, without the aid of the heat

puap.

There is no one gliven outdoor temperaturc at which the
balance Eoint will occwr, it will be different for each
application of heat pump to & building, and can even vary
from day to day based upon cloud cover, relative humidity
outdoers, and wind conditions. OFf course, the deaiyn of
the building (lnaulation, types of windows, doors, otc.,
and other ltems that affect the heat loss) nlso determine
where the balance point will occur for s given size hest
pump system.

The Fuel Saver Module in conjunction with the wall
thermosiat will sutomatically sense and respond to sll
of the variable factors that influence the heating re-
quirements for any given structure.

Defrast Cycle. Heat pumps operating during outdoor tem-
pératuras below the low 40°F range and calder will
gradually accumulate a frost build-up on the sutdeor
coil. A defrost cycle control system is bullt into all
outdoor heat pump sections that will perlodicelly and
automaticully cleur the outdoor coil of this frost
accumulation. This is sccomplished by the heat pump
1ysten temﬂornrkly reverting back to the coollng cycle,
using the hot refrigerant Eus flowing through the outdoor
coll to melt the frost. The outdoor fan motor also stops
during this period to speed up the proceas. During this
time of defrost cycle operation, there will be a cooling
effect taking place at the indoor coll section, the same
ay woeuld occur during the summer coocling system.

It is desirable to supply supplemental heat during the
defrost cycle peried, %o as to avoid the discharging of
cocl air into the building. Laboratory and field testing
has shown that firing of the gas or oil furnace durlng the
defrost cycle is permissible and can in fact even shorten
the time required for defrosting the outdoor coil because
af the introduction of heat immediately ahead of the
indoor coll asaembly.

IMPORTANT: Since the sitze of the fossil fueled furnace

3 known only to the installer of the system, it is
possible that there would be an excessively large Btu
capacity furnace involved, especially in an add-on
situation (it is not uncomman for some fossil fueled
furnaces, especially oll-fired, to be vastly oversized).,
Should this instance be ancountered, it is possible that
because of the furnace Btu gutput involved, apn excessively
fast temperature rise air temperature cntering the re-
frigerant coil mounted on the furnace may result in higher
discharge pressures and temperatures thah the compressor
protective devices will tolerate and cause tripping of
these protective devices, )

It is the responsibility of the installer to understand

this operation of the system in detail, and should this

occur, set the temperature of the chungeover thermostat

to o highor temperuture. This will lessen the umount of

frust uccumulatien, shortern the leongth of tho sctunl de-
frest cycles and thus the time ol simultuneous operution
uf heat pump wnd Turneee,

An aleornative to cthis iv to not aliow the furnuce to
cyclo "on” during thu dofrost poriad. Tho Fuol Savar
Modulo wiring diagram showe which 24V wiring connection
ls not to be made to defeac the supplemental heat during
defrost.

Economic_Balance Point. There is an "economic balance
point” or "breakeven peint' which can be calculated for
all situations, based upon actual energy rates for the
various fuels and the efficiency ratings of the add-on
heat pump and the furnace involved.

Depending upon the Iocal electrical rates and the cost of
the other fuel involved, the use of an outdoor thermostat
may be desirable to control the changeover from heat pump
to furnace at the most cost effective outdoor temperaturs.
The procedure to meke this determination is quite simple
and outlined below. Tho tobles referenced are locuated
tuter in this manual, und the some Information is also
shown in the Fuel Saver Modulu Insilallation Instructions.
To determine the cconomic bualance point using a

module, do the followiny steps:

4. Locate the toble for fossil fuml used by furnaco.
(Table 1 - Naturul Cus; Toble 2 - Propane; and
Table 3 - Fuel 0il).

b, Now locate the furnace AFUE efficlency rating for the
furnace on the bottom of table the heat pump i3 being
matched with.

c. Next draw a line straight up, until it intersects the
fuel unit cost curve for the fuel in your area. (Fuel
unit cost scale on right side of table).

d, Then draw 8 horizontal line from the intersection point
to the Btuh per 1.00 column on left side of table.
You now have determined the Btuh output of heating per
onu dollur of energy cost for that fuel,

NXAMPLLE 1: {Tuble 3}

An oil furnuco with a 65§ APUB efficiemcy 4 §1.30
per gallon would equal 70,000 Btuh per dollar of
enerygy (oll) cost.

o to Table 4 (uir source or water source heat
pump) and locate the Btuh per dollar (step (d} above)
on left side of table. Draw a horizontal line from
the Btuh per $1.00 until it intersects the cost per
kWh in your locallity.

f. Then draw a vertical 1ine down to the heat pump COP
{Cagfficient of Performance) scale at bpttom of table.
You now have found the lowest COP at which the heat
pump should be operated economically.

EXAMPLE 2:  (Table 4)

A 65% AFUB efficient oil furnace will supply
70,000 Btuh per dollar of fuel cost, at a fuel
cost of $1,30 per gallon. A heat pump also will
produce 70,000 Btuh output per dollar st an
electric rate of ¥,06 per kw, The heat pump will
praduce this ut o COP of 1,21.

g. Rofer to the "lieatiny Applicution Date™ section of
the heat pump specificution sheet to determine at
what outdooT temperature the heat pump will produce
a 1.21 COP. This temperature is the "Economic Balance
Point" at which the outdoor thermostat is set at to
shut the heat pump off and operate entirely on the
furnace,

h. Now set the outdoor thermostat to turn off the com-
pressor at the "Economic Balance Point" temperature
determined in [step g} sbove.

0. Now

SEQUENCE OF OPERATION - HEAT PUMP/FOSSIL FUEL FURNACE

a. Fan AUTO-ON function and operstion in cooling mode
remain the suma as in any air conditioning or heat
pump system.

b. W¥When in heating mode, each initial call for heat will
place heat pump in operatian.

c. If the heat pump cannot handle the heating require-
ments of the structure during any given cycle, the
space temperature will begin to drop. If it drops
approximately 14°F, the 2nd stage of the wall ther-
mostat will activate the Fuel Saver Module, turning
off the heat pump and starcting the furnace.
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Jd.  The furpuce will contluue to operate, supplying heut
until the wull thermostut (both stuges 1 ond 2) wre
sutisfled, When the thermostat s sutlsfled the
module resets, and the next call [or hoat will sturt
over with heat pump aperating as the primery heating
system and the furnace onstandby as described ubave.

e. The module allows for activation of the furnace
during the defrost cycle of the heat pump "if desired.”
It is usually desirable to provide this supplemental
heat during the brief defrost cycle period to avoid
discharging cool air into the building. A complete
discussion on this subject can be found in the Instal-
lation Instructions packaged with the Add-On Heat Pump
Coil. Cannection of a single 24V wire at the
module will allow the furnace to cycle on during the
defrost cycle. Refer to module wiring diagram.

f. "Emergency Heat" function is available on command from
the wall thermostat. This locks out the hcat pump [rom
operating under any condition und ullows furnuce
operotion only. Only during "BEmorgency Heat" gperatian
is the heutiny system under control of the Ind stage of
wall thermostat and In this mode of operution structure
is controlied at 14°F below thermostat sctpoint.
IMPORTANT: Only in emergency heat mode does furnace
Blawer operate from combinuation fan/limit switch in
furnace, 1In all other modes, the furnace blower is
controlled by the cooling blower relay and starts as
soon as there is a call for heatr or cool operation.
There is additional informatior on "Indoor Biower
Operation" contained in the Installation Instructions
for the Add-On heat pump coil.

. Any time the wall thermostat is set for heating and a
large change to a higher temperature settiny is made,
or the system {s turned on after being off and the
actual spuce temperuture is lower than the thermostat
satpolnt, the 2nd stuge will be closed (calling for
heat) und the control system wiil lock aut the heat
pump and activate the furnace until the desired spuce
temperature is reached. At that time the control
system will reset and the next cull for heat will aguin
be heat pump.

CONTROL CIRCUIT WIRING —~=—= FUEL SAVER MODULE

All wiring is 24V. An eight (8) wire color coded thermeo-
stat cable is recommended. The electrical cennection to
the module is quite easy.Simply cut the thermoscat cable,
with the wires coming from the furnace connected to the
terminal block designated "FURNACE CONNECTIONS," and che
wires from the heat pump to terminal block designated
“HEAT PUMP CONNECTIONS."™ Refer to wiring diagram for
complete details. The wiring diagrum is attached to the
cover of the module and a copy is included later in this
marual a3 well as the medule instructions.

CFM FOR ADD-ON HEAT PUMPS

The furnsce that you are golng to add a heut pump to
must be able to deliver enmough air to sutisfy the heat
pump's requirements, usually 400 CFM/Ton.

When the heat pump is in the heating mode, the indgor
coil becomes the condensing coil, this is why the amount
of air is so ¢ritical. Not enough air results in too
high of high side pressures and temperatures. The
furnace CFM can be calculated by using the following
formula:

- Qutput (Btu/h)
CFH ;0¥ x Teémp. Rise

When adding a heat pump to an exlsting GAS FURNACE, pro-
cead a3 follows to determine the gas input to the furnasce.
Shut off 81l other gas 8ppllances in the home, then set
the indoor wall thermostat to cuall for heut, Go to the
gas meter and clock the fastest moving dial, then refer

to the chart below.

Secunam SI2E OF TEST Q1AL Secands SIZE OF TEST DIAL
L 1 ) % i 2

to one  w & for e % 5
Aee,  cui cudt Cu A1 cufl. gu.llL Awy, cuht, culr cuht cude e fl,
10 90 180 360 no 1800
i a2 164 327 6556 1636 28 -] 50 100 200 s00
13 5 159 J00 600 1500 7 - - a7 1896 486
13 59 14 FEe) 556 1345 »B 21 96 189 a4
L 4 19 257 514 1288 a3 - - 92 186 462
18 80 TH 240 480 17200 40 2 “* B0 180 450
AL L] 13 2% 450 1126 A1 - - 176 424
12 453 106 ik 424 1009 42 H 43 B8 172 4u9
18 LU ) wa 400 1000 4] - 167 410
3 42 o 189 I 7 ‘- AT 42 1864 4t
o an L) 1HO TR ] & 20 a0 B0 100 )
H 43 m I uwr L] W/ 1e? am
i a a2 164 Ji7 W di v 8 5 B} Hy
23 » I n7 FIET - E] 4B - - w» 10 Jsb
% 31 % 16l 00 w0 4 - - <4l 3BT
) » Iz 144 268 740 &0 18 - EF I L )
m h -] 138 N /%2 L] - - — 141 3ER
” 1 ar 133 7 a8t a2 - - 69 1 J4d
m 32 ™ 19 25T 643 83 1?2 Ja - 138 140
m at 52 124 244 82 54 - - 82 111 113
x x 5 120 240 BOO 55 - - - 11, In
n - - 116 212 341 -] 18 32 64 129 I
Ers n 5 13 TS 561 47 - - - 128 ma
1 - = 109 e BA5 58 - n 6 124 310
ko % 9 108 12 513 59 - - - 172 205
k] - - L] W08 54 0 15 W 60 170 300

“.\“.‘\\k\\-.......-
Benmple: Mot opus utllitles use 1008 Blu per cubl
aot ol gus. 0 you were 1o clock the 1 cubic foat dial
apd found it took 30 soiunds lor une revelutlon, then
in one hour the furnace would use 100,000 Btu, but we
ull kiew that no furnuce is 100% efficient, so suppase
we assume this furnace to be 70% efficlent, then we
should have approximately 70,000 Btu per hout output.
Using that figure our formula would look like this:

-

or CPM = 19,000

1.08 x 7

Qutput

CPM = T708 x T.R.

We must still obtain a temperature rise through the furnace.
This is done by measuring the return air tenperature and

the supply air temperature. Let's agsin assume we were
able to meusure u 60°F temperature rise through the furnace.
Now wo cun camplete our furmula.

70,000 70,000

T08 < 80 T

Then, our CFM for this furnace would be 1076 CFM.

e or CiM =

If the furnace is equipped with a direct drive motor, make
sure you have ir wired to the high speed tap. If it is a
belt drive motor, then read the motor's nameplate anmps.
Then, hook on an amp probe and see if it is possible to
speed the blower up by adjusting the variable pulley.

If you are at the limits cf the motor, then check with the
furnace manufacturer to see if a larger horsepower motor
can be installed and also if the blower will give you the
needed CFM with a larger motor,

When you huve determined thut your furnace can handle the
required CFM for your heut pump, the indoor coil must be

instulled and your CUM calculution must Be rechecked with
the coil in place,

When adding to an QIL FURNACE, yuu must determine what size
nozzle the unit ho§ In the burner and then install g
pressure guuge in the oil delivery pumps discharye port

and set the pressure at 100 psig. An example might be

that we find the burner equipped with a one gallen per hour
nozzie, operating at 100 psi, This nozzle will deliver

one G.P.H. and a gullon of #2 fuel oil has approximately
140,000 Btu of heat.

The 140,000 Btu is our input and again let us assume thavem?
this furnace is operating at 70% efficiency. Then our

Btu cutput is 98,000 Btu, and if we use the rule of thumb
that an oil furnace should operute with an 85°F temperature
rise, then our formula would look like this:

U4,000 Btu/lh 98,000 Btu/h
1,08 x 859 52

CIM = 1065 CFM

When addling on to aun vlectrle furnace we must also take
ona more thing into consideration and that is the heat
pump coil must he instulled on the return side of the
electric furnace. To find out what CFM the electric fur-
nace can deliver, we must meusurc tho voltoge and umperage
of each heating element or Volts x Amp = Watts. The total
Watrs x 3.4 Btu - Btu Output, An example might look like
this with a 15Kw electric furnace.

240 Volts x 21 Amps a 5040 Watts
5040 Warts «x 3 Elements = 15120 Watcs
15120 Watts x 3.4 Bru/Watt = 51408 Btu
One word of caution, never go by numeplate rating. Always

measure volts and amps.

One more item thut is Jifferent with an electric furnace

and that is, never obtuin u supply air temperature reading
In sight of the electric element (because of the raudiant
effect). Now our formulu looks like this ugain:
51408 Btu/h 51408 Bru/h 1071 CEM
CFM = T708 x 44°F ]



FSM-1A FUEL SAVER MODULE

WIRING DIAGRAM
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HEAT PUMPS WITH ELECTRIC FURNACES e

CUHTEgéF?{AGRAM ) 5:) (:) (:) (;) Qi) @:) (:) (:) (;) TB7AN1024/Q674F1261
@:) (:D (:) (:) (:) (;){," (:) (:> (i) (:) TET4R1129/Q0674L1181
©OOO
© O

Heat Pump Models

1811PQ2/1118Q51

§8HPQ2/H24QS 1 (®) Erc 24V Terminals -
24HPQZ/H1BOS .

Z4HPG2/H2AQS 1811pQ2 or 24HPQ2

Matched With EFC10-1 24V Terminals

CONTROL DIAGRAM

L9

CDEF-2 (:)

Heat Pump Models @ @
©

30HPQ4/HIARL
YEHPQ4/HIAGL

Matched With EFC10-B-1

@ @ @ CL) (0 30uPQ4 or 36HPQ4
24Y Terminals
!
|
{
I

CONTROL DIAGRAM

srw 0000 QO
QOO o @
Heut Pump Models b L R 4
SOHPQS/HIAQ! (:) (t) (t) (:) j L\ i () w24 rorminaly
36HPG4/HIAQT N P R B,
) I0HPQ4 or 36l1IPQ4
satched Wich SFCS-) © QOO0 ®FT0 G @ e

CONTROL DAGRAM
COEF-4

Heat Pump Models
42HPQ/ HAAY!L
18HiPQ 2/ HIAQL
S0HPQ 4/HSAQ

Matched With EFCZ5-1
or EFC30-1

4211PQ, 48HPQZ or 60HPQ3
24Y Terminals

NOTES:

_f_h If optionul compressor cut-aff, ©ODT-070 :1¢ usud, rumove Jumper Y-YI,

A flemove jumper W1-W2 to allow lust 5 or 10Kw ta aperate only during defrest or during compressor cut-ell. Il jumper
is left in place all 15 or 208w will operate from Zund stage of wall stat.

ﬁ}. Remove jumper W2-F and 01-DH to allow last 5 or 10%w to operate only during defrost or during compresser cut-off., 1
jumper is left in place, 15 or 20Kw will eperate from 3rd stage OUT. See Note & . g

& Ird stage ODT wired as shown Will allow 2nd 10Kw stage to be controlled by Znd stage of wall gstatv and OOT. 1f not
used, W3 from stat must be connected to W2 at EFC 24V terminals. First 20Kw now controlled as one stage of wall stat.

Note Astill applies.

-8~



ALTERNATE WIRING FOR HEAT PUMPS NOT USING FUEL SAVER MODULE

A less economical alternative (from the energy cost standpoint) to the Fuel Saver Module is to use the indjvidual
components as shown below and to field install and wire using wire and necessary materials supplied by the installer,

This corcept allows for a “fixed" changeover from heat pump te backup furnace system a8t a single, pre-selected gutdaor
Since this temperature setting must be calculated and the changecver centrol set high enough to compensate

temperature.

for 811 occupant and weather related variables, it is not as energy conscious as the Puel Saver Module.

Listed below are the components tequired to make the necessary electrical connections when the Fuel Saver Module

is not used.

| “ADD-ON* APPROVED MATCHING COMBINATIONS |

OUTDOOR SECTION

INDQOR SECTION

CONTROL CIRCUIT WIRING

There ure four (4) scpurate contycl diagrams for fossll

fuel Ffurnaces with heat pumps. One each for

ad and ail

furnaces with 18HPQ2/HL8QS1, 1BHPQ2/H24Q51, 24HPQ2/H18QSL,
244pQ2/H24QS1, 3O0HPQ4/13I0QS, 30HPQ4/H3IAQL, 361IPQ4/H3IAQL,
and one each for 42HPQ/H4AQL,48HPQZ/IISAQ and 60HPQ4/HEAQL,

18HEQ2 H18QS1 or HZ4QS1
24HPQ2 H18QS1 or HZ4QS1
IGHPQ4 H3AQl or H30QS HEAT PUMP GAS FURNACE OIL FURNACE
36HPQ4 H3AQ1 SYSTEM CONTROL DIAGRAM | CONTROL DIAGRAM
42HFQ HaAQ1 18HPQZ/H18QS1
48HPQ2 H4AQL 18HPQ2/HZ4Q51
241[pQ2/H18QS1
&0HPQ4 R5AQL 241pQ2/12408] CoG-1 £Do-1
3011PQ4/H300S
301PQ4/113AQL
31611PQ4/113AQL
4211PQ/ 144 AQL
485102 /H4AQ1 CDG-2 CDo-2
60HPOL fHSAQL
REOUERED HOOK-UP COMPONENTS
GAS FURNACE HOOK-UP O1L FURNACE HOOK-UP
H/P BARD BARD
SYSTEMS PART NO. | QTY. DESCRIPTION PART NO. | QIv. DESCRIPTION
8403-017 | 1 | T874R1129 Thermestar A\ 8403-017 1 {T874R1125 Thermostar A\
18HPQ2 | B404-009 | 1 | Q674L1181 Subbase A\ 8404-008 | 1 |Q674L1181 Subbase AN\
24HPQ2 . 825] - 007 1 | RB239C1009 or
30HPQ4 8408-008 1 | opT-070 Zék 175-210304-10 Fan Center
36HpQ4 8201-007 | 1 | R&239C1009 or 8201-015 1 | 184-50114-406 Relay
175-210304-10 Fan Center
§408-001 1 | A-22 0DT
8403-017 | 1 | T874R1129 Thermostat §403-017 1 | T874R1129 Thermestat
8404-009 | 1 | Q674L11BL Subbase /2\ 8404-009 1 [Q674L1181 Subbase A\
42HPQ 8403-008 1 oDT=070 §408-001 1 A-22 00T
a8npq2 8201-007 | 1 | R&239C1008 or $201-007 1 | R8219C1009 or
60HRQ4 Zé& 175-210304-10 Fan Center 175-210304-10 Fan Center
8201-015| 1 | 184-50114-406 Relay 8201-015 2 | 184-50114-106 Relay

li& This stat and subbase comblnation are manual changecver from heat to cool, and incorporate a non-cycling

reversing valve circuit,

which allows automatic changeover from heat to cool and has ¢ycling reversing valve operation.

IMPORTANT :

Ze& Not required for gos furnaces factory built with heating/cooling ULlower
Cioshaza,
£1300A2A,
1400448A,
C160D48A,

ZSL Typical wiring for the 1153V connections into the gas or oil furnace are

HBEN36A, HBOD3IGD, LHBOD3GA, LHBUN3GR
INI0SN38BA, 5110548, BNLOSDABA, LI CSDABL
H120048A, HL2GD4HB, EHL20DI8A, EILZODAER
111400484, H160D4BA, EH140D48A, EHI6OD4RA

Fan Center Wiring."

Alternate parts are 8402-018, T474N1024 thermocstat and 8404-010, Q674F1261 subbase

Which ever type of aperation is desired, the stat and subbase must bo matched as shown sbove.

reluy. Not required for Bard Modols:

KG105Na2A
BCLZONDAZA
BU140Dd4dA
LC16QD4BA

shown on the pages titled "Typical




ALTERANATE YHHING FOR HEAT PUMPS NOT USING FUEL SAWER MODULE

CONTROL DiAGRAM CDG-1 (;) (;) (:) <:)
TE74NI024/Q6T4F1261

HEAT PUMP MODELS r"‘§:> <;) (:) <;) (;>
18HPOZ/H18Q51 @ @ @ @ @
181{PQ2/H24Q51
24HPQ2/H18Q51
2PQI/H2IQST .
3I0HPQY /H3AQ] r

361PQ4/113AQ ! }
Matched With Gas
Furnace e

gil Primary
- 4V Thernm.
CONTROL DIAGRAM CDO-1/'(" 22V Thern @ @ @ @ ®2) @ @ @ TH74NI024/Q674F1261
![E.;\T PlIJMP MODELS - |
18P H18Q51
LSHP825H14851 (j) (:) (:) (i) (;) | (:) (:) (:) (i) TR74R1129/Q674L1181
24HPQ2/HIBGSL 1
(i) (i) L- ¥ “T‘~—uzol-uo? Fun Center RA23GC1009
= N | ! or 175-210304-10
r— -— _—— wm ] e ——— —1——.-.1,-..-—4..}_.-
i
!
I
l
i
|

THYIRILZ9/6T4LLILEL

§201-007 Fan Center R8235C1009 -
ar 175-210304-10

©-
-
s

LEIPQ2, ZHIPQ2, 30HPG4, 361iPQ4
24V Terminals

Changeover Thermestat

301PQ4/H3AQL
3610PQ4 /113AQ3 (:)4&
Matched with oil

Q
Furnace
o

A Y

§201-015 - (:23*(:)

Isolaring Relay \ _ _ _ _ _ _ _ o A @_- ___________ _ ______ 3
(¥

23PQ 271124051
Iy
@ @ @ @ @ @ () M0z, 24pg2, SUNPGA, 3NPQH
24V Tuiminals

Changeover Thermostat

CONTROL DIAGRAM CDG-2

HEAT PUMP MODELS
120PQ/ HI AR
A0HPQ 2/ 114 AQ]

(;) @:) @;} (:) (;) TRTAN1024/Q674F1261
: @:) @:) (:) TETIRL129/G0740114]
B0HPG I/ 1540 ]

! 8201-007 Vun Coenter R823IBCLLAT e’
Matched With Gas “ A ' or 175-210384-10
Purnace  —m—td—m—— I pmmeme e —m—————- —=" ! i
7) @) (i) q:zi_gi) (i) (j) g;) agupg, 48UPQZ, GO
! ] 24y Termlaols
|

Gas !
Valve =

e ————

I
Changeover__l—:-;z:‘__.._. _______ 4
Thermastat

Qil Primary
14V Therm.
Terglonuly

S |
_Emergency Heat Relay

CONTROL DIAGRAM C10-2

HOAT PUMP MODELS
420pg/ At
JBIPQ2/1I-HAYL
601PQ4 /115A01

Matched With 0tl
Furnuce

OR0)

: 8201-015A
O

©

(;) THTANI024/0674F1261

@ VRTARL Y LU/0GTALLIEL

P B201-007 Fan Contor REZ3VCI009
! = ar 176-210304-10

@ @ 42HPG, 48HPQZ, 6OHPQY
@ @ @ 24V Terminals Q
A

&
©-0

JAN |
8145-01% |
Iloiat!{ng U R S :

Reluy H201-01%
Changeover _@.“,.@_.._J Fmergency llear Relay
Thermostut |
HOTES:
& Utcdoor thurmowtat caage 0 Lo 70°, Normally set at 40-45°, Changes operation from heat pump to fossil fuel furnace as outdoor

temperature falls below set-point. Cut-in approximately 5°F differential {switches on temperature rise approximately 5°F atove set-pofnt).

Locate fn gutdoar unit contral box, lsaving sensing capillary coiled at thermostat (make sure it does not tauch any electrical terminals), See
section “Gas or 011 Furnace Applications” before any other serting Is used. Remove Jumper Y-¥1. -
8201 -0t5 relay used as isolating relay. MNecessary to separate 24V power supply of heat pump from 24V supply built into of) burner primary control.
Locate in gutdgor unlt control boa.

8201015 relay used as emargency heat celay. Lacate in qutdaer unit cantral box,

Remove this wire 1f it 1s desired NOT to allow furnace to cycle "an” during defrost cy¢les. See section in manual on “"Pefrost (ycles.”

A [f 1t 1s desired to HOT allow furnace to cycle "ap" during defrost, a 24V factory wirg between terminal 3 of defrost relay and terminal 4 on

(e

Emergency Heat feiay Wust te removed. See section {n wanual un defrost cycles,
Gas yalve shown s standing pilat, fFor efectric ignition modets, make this cennection %o b]nck wire from mating plug for optional flue damper,

-10-
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