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INSTALLATION INSTRUCTIONS
FSM-1A FUEL SAVER MODULE

GEMERAL DESCRIPTION

The Fuei Saver Madule iz a control package which permits
the heat pump to operals balow the thermal balance point,
to maximize the snergy savings, For each application an
analysis should be made to datermine the econcmic balance
paint which is the outdoor temperature at which it becomes
more cost effective to shut the heat pump down with an
outdoor thermostat, This lemperature varies with each
combination of fuel cost, furnace efficiency and heat pump
efficiency ievel, Refer to Section 5, How To Set The
Outcdoor Thermostat At The Economic Balance Point.

. WHAT TYPE OF INSTALLATIONS AND FUELS SHOULD

THE FUEL SAVER MODULE BE USED ON?

The module is designed for fuel oil, natural gas and
propane gas furnaces.

. WHERE TO LOCATE THE MODULE
The moduie can be located in any indoor dry location
between the furnacea and the outdoor section. It can be

installed in any position most convenient for installation,
wiring connections, and service considerations. DO NOT
locate the module gutside the buiiding.

WIRING CONNECTIONS

All wiring is 28V. An eight (8) wira color coded thearmosiat
cable is recommended. The electrical connection to the
module is quite sasy. Simply cut the thermostat cabie, with
the wires coming from the furnace connected (o the
terminal block designated “FURNACE CONNECTIONS," and
the wires from the heat pump to terminai block designated
"HEAT PUMP CONNECTIONS." Refer to wiring dlagram for
compiale details.

HOW TO SET THE OUTDOOR THERMOSTAT AT THE MOST
ECONOMIC PBALANCE POINT WHEN USING THE FUEL
SAVER MODULE.

Ta determine the economic balance point using a module,
do the following steps:

al Locate the table for fossil fuel used by furnacs.
(Table 1 - Natural Gas: Table 1 - Propane, and Table
3 - Fuel Oil).

bl Now locate tha furnace AFUE efficiency rating for the
furnace on tha botiom of table the heat pump is being
matched with,

€] MNext draw a3 line uraight' up, until it intersects tha
fuel unit cost curve for tha fuel in your area. (Fuel
unit cost scala on right side of tabie).

d) Then draw a horizental line from the intersection point
to the Gtubh per $1.00 column on laft side of lble.
You now have determined the Biluh output of heating
per one dollar of energy cost for that fuei.

EXAMPLE 1: (Table 3)
An oil furnace with a 658 AFUE afficiancy @ $1.310

par gallon would equal 10,000 Btuh per dollar of
snergy (oil) cost.

a) Mow go to Table 4 (air sourca or water source heat
pump) and locate tha Btuh per dollar (step (d} above)
on |eft side of table. Draw a horizontai line from the
Biuh per §1.00 until it intersects the coiat per kWh in
your locality.

f} Then draw a vertical lina down to the heat pump COP
{Coefficient of Performance) scale 21 bottom of tsbia.
You now have found the lowest COP at which the heat
pump shouid be operated economically.

g}

h}

a}

b}

c}

d}

e)

g)

EXAMPLE 2: (Table 8}

A 654 AFUE efficient oil furmace will supply 70,000
Biuh per dotlar of fuel cost, st & fuel cost of
$1.30 per gallon. A heat pump aiso wili produce
70,000 Btuh output per dollar at an electric rate of
$.06 per Kw. The heat pump will produce this at a
COP of 1. 11,

Refer to tha “Heating Application Data™ section of
the heat pump specification sheet to datermine at
what outdoor temperature the heat pump will produce
a 1.21 COP. This temperatura is tha “Economic
Balance Point* at which the outdoor thermostat is set
at to shut the heat pump off and operate entirely on
the furnace,

Now set the outdoor thermostat to turn off
compressor at the “Economic DBalance
temperature datermined in (step g} above.

the
Point®

SEQUENCE OF OPERATION

Fan AUTOQ-ON funcilon and cperation in cooling mode
remain the same 23 in any air conditioning or haat
pump system,

When in hesting mode, each initiel call for heat will
placa heat pump in oparstion.

if the hsat pump cannot handie the hasting
requirements of the structure during sny given
cycle, the space temperature will begin to drop. If it
drops approximately 14°F, the Ind stage of the wall
tharmostat will activate the module, turning off the
heat pump and starting the furnace.

The furnace will continue to operste, supplying heat
until the wall thermostat (both stages 1 and 2) are
satisfled. When the thermostat is satisfiad the moduia
resets, and the next call for heat will start over
with hest pump operating ss the primary heating
system and the furnace on standby as dascribed
above.

The modula silows for activation of tha furnacs
during the defrost cycle of the heat pump "if
desired.” It is wusually desirable to provide this
suppismental heat during the briaf dafrost cycla
pariad to avoid discharging cool sir inw the
building, A complets discussion on this subject can
be found in tha Instatlation Instructions packaged
with the Add-On Heat Pump Coil. Connection of »
single 28V wira st the moduie will sllow thas furnace
to cycle on during the defrost cycle, Refer to wiring
disgram.

“Emargency Heat" function is svailable on command
from the wail tharmostat. This Jocks out the heat
pump from oparsting under any condition and allows
furnece operation only. Only during "Emergency
Heat" oparation is the heating iysiem undar control
of the Ind stage of wail thermostat and in this mods
of oparstion structure is controlled at 1{°F below
tharmostat satpoint. IMPORTANT: Only in Emargency
Heat mode doas urnace ower operate from
combination fan/lmit switch in furnace. In ail other
mades, the furnace biower is controiled by the
cooling blower ralay and starts as soon as there iz a
call for heat or cool cperation. Thers s additional
information on "indoor Blowar Operston" contained
in the lnstaliation Instructions for tha add-on heat
pump <oil .

Any time the wall thermostat is set for heating and 2
larga change to a highear temperature setting is
made, or the system ls turned on after baing off and
tha actual space lemperiture is lower than the
tharmostat setpoint, the Ind stage will bs closed
[cailling for heat)and the control system will lock cut
the hest pump and activate the furnace untii thae
dasired spaca temparature is reached. At that time
tha controi system will resst and the next call for
heat wili again be heat pump.
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BTy X 1000 PER $1.00

BTu X 1000 PER $1.00

TABLE 3

Example 1.

TABLE 4

Example 2.

OIL FURNACE

FURNACE AFUE EFFICIENCY RATING

Assume a 65% AFUE oil furnace at $1.30 per gallon.

AIR SOURCE OR WATER SQURCE HEAT PUMP

COP COEFFICIENT OF PERFORMANCE

Determine Economic Balance Point for Heat Pump when usad
with an oil furnace of 65% AFUE € $1.30 per gallon for oil
from example 1 (o0il furnace 70,000 Btuh/?) and electric
rate of ,06 kWh. A 1.21 COP, heat pump and oil is equal
in operating cost.
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FSM-1A FUEL SAVER MODULE

WIRING DIAGRAM

|
I

T874R1129/Q674L118]

A

@ © @ @ () TeTamozesgsTer1zen
¢®©®@

On electric
nition models,
connect wire from "w*
to the black wire from
mating plug for
optiona’ flue damper

| [ : _____
i | 1 | l | GAS
I b | l,___i, + Lo
[ o | ) [ '
5o Bo oAl -
! ! F"'@ oIL
N i H | | | RIMARY
Fan Center | [ | | | T JCONTRO
Terminals | | | | | I |
3 | s : | 1
[ ST T
Furnace
Connections G‘:) (jY) 8 @ @ @ Clb d‘)
Staging
Relay G @
| "]
\| [T DO OR
{1 5 L-'1
3
Locko
Impedance Relay
Heat Pump
-—-—-~—~————-{;;) W3) (E) Connectio

18HPQ4 , 24HPQY
30HPQS ,36HPQS
24¥ Terminal Block

R2IHPQ1,
60H

Make the DH connection only
i1f desired to operate the
furnace during defrost cycle

48HPQH
PQ5s
24% Terminal Block

L

Cptional 0DT-070
outdoor thersg-
stat range 0 tg
+70 .
lTow asbient cut-
off or economic
balance point
contral

| 4052-110D

These wires
required only {f
optional outdoer
thermostat is
used,

Isolation
Relay

FSM-WA FUEL

SAVER MODULE
(Must be
installad
indoors)

Used as




