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1,0 GENERAL

Units are shipped completely assembled and internally
wired, requiring only duct connections, thermostat
~-=iring, 230-208 volt AC power wiring, and water piping.
equipment covered in this manual is to be installed
trained, experienced service and installation tech-
..clans, Any heat pump is more critical of proper re-
Erigerant charge and an adequate duct system than a
cooling only air conditioning unit.

These instructions and any instructions packaged with
any scparate equipment required to make up the entire
heat pump system should be carefully read before be-
ginning the installation. Note particularly any tags
and/or labels attached to the equipment.

While these instructions are intended as a general re-
commended guide, they do not in any way supersede any
national and/or local codes. Authorities having juris-
digtion should be consulted before the installation is
made.

2.0 UNPACKING

Uﬁon receipt of the equipment, the carton should be
checked for external signs of shipping damage. IE
damage is found, the receiving party must contact the
last carrier immediately, preferably in writing, re-
questing inspection by the carrier's agent.

3.0 INSTALLATION

3.1 BTUH CAPACITY SELECTION

Capacity of the unit for a proposed installation
should Ee based on heat loss calculations made in ac-
cordance with methods of the Air Conditioning Con-
tractors of America, formerly National Warm Air
Heating and Air Conditioning Asseciation. The air
“+e¢t system should be sized and installed in accordance
h Standards of the Mational Fire Protection Associ-
on For The Installation of Air Conditioning and
.entilating Systems of Other Than Residence Type,
NEPA No. 90A, and Residence Type Warm Air Heating and
Air Conditioning Systems, NFPA No, 90B.

3.2 SITE SELECTION

The unit may be installed in a basement, closet or
utility room provided adequate service access is in-
sured. Ideally, three sides of the unit should have

a minimum access clearance of two feet but the unit

can be adequately serviced if two or only one side has
the minimum two feet clearance. The unit must be
located in the conditioned space to prevent freering

of the water lines and to permit proper, automati¢ shut
off of the water regulating valves. See water piping
section,

Clearance to combustible materials is 0 inches for the
compressor section of the heat pump. See instructions
for the indoor section for its clearance requirements.

Before setting the unit, consider ease of piping, drain
and electrical connections For thz2 unit, Alsn, for

units with heat recovery unit, consider the proximity of
the unit to the water heat=r av storage tank. Place

the unit on a solid base, preferablv concrete to minimize
undesirable noise znd vibration. DO NUT elevate the

base pan on rubber or cork vibration eliminator pads as
this will permit the unii base tv act like a drum,
transmitting objectionable noise.

3,5.1 MAIN POMER

Refer to the unift serial plate for wire sizing infor-
mation and correct overcurrent protection size. Each
“nit is marked with a "Minimum Circuit Ampacity.”

is means that field wiring conductors must be sized

carry that amount of current. Each unit and/or
.iTing diagram is altsc marked "Use Copper Conductors
Only," meaning the ieads provided are not suyitable for
alumipum wiring. Refer to the National Etlectric Cede
for complete current-carrvying capacity data on the
varous grades of wiring material.

e

All electrical connections are made through the top of
the unit. High voltage connections are made with the

contactor in the control box. Low voltage connections
are made to the terminal strip mounted in the control

panel box. Refer to the wiring diagram for connecting
the terminals.

The unit rating plate lists "Maximum Overcurrent Pro-
tective Device" that is to be used with the equipment.
This device may be a time delay fuse or HACR Type
circuit breaker. The correct size overcurrent pro-
tective device must be used to provide for proper
circuit protection and to avoid nuisance trips due to
the momentary high starting current of the compressor
motor.

SAFETY
230 VOLTS AND WATER IH SAME WORK AREA

Don't take chancas with elactricity.

3.5.2 CONTROL CIRCUIT — LOW VOLTAGE WIRING

A 24 vyolt terminal strip is mounted in control box of the
unit, Two types of thermostats are available: 1) Single
stage heat, single stage cool to operate the heat pump
alone-—without backup electric or fossil heaters. This
thermostat is equipped with a signal light to indicate
when the unit is '"locked out'" because of the low or high
pressure control. Refer to the wiring diagrams at the

end of this manual for correct connection of the terminals.
2) Two stage heat, single stage cool to operate the heat
pump or electric heaters orf fossil fuel furnace on heating
or the heat pump on cooling. This thermostat is also
equiEped with a signal light to indicate when the unit is
“locked ocut" because of operation of the low or high
pressure control. In addition, a second signal light
tells when the unit has been placed in Emergency Heat.
Refer to the wiring diagram at the end of this manual and
to the wiring diagram packed with the duct heater for
correct connection of the low voltage terminals.




3.7 PIPING ACCESS TO THE UNIT

Water piping to and from the unit enters the top of the
unit casing through the water access panel. Piping
connections are made directly to the heat exchanger
coll and are 3/4 inch FPT.

3.3 WATER CONNECTIONS

It is very important that an adequate supply of clean,
non-corrosive water at the proper pressure be provided
before the installation is made. Insufficient water,

in the heating mode for example, particularly at low
water temperaturcs, will cause the low pressure cantrol
to trip, shutting down the heat pump. In assessing the
capacity of the water system, it is advisable that the
complete water system be evaluated to prevent possible
lack of water or water pressure at various houschold
fixtures whenever the heat pump turns on. All plumbing
to and from the unit is to be installed in accordance
with local plumbing codes. The use of plastic pipe,
where permissible, is recommended to prevent electrolytic
corrosion of the water pipe. Because of the relatively
cold temperatures cncountercd with well water, it is
strongly recommended that the water lines connecting the
unit be insulated to preveant water droplets from con-
densing on the pipe surface.

Refer to piping Figure 4. Test points {6} and {7), to
measure water temperature and water pressure entering
and leaving the unit, must be included in the piping
installation. Either the self-sealing threaded test
plugs {available from Bard) or more conventional gauge
tees and thermometer wells can be used. These test
points will aid in the initial start-up of the equip-
ment 85 well as in the future service work. Water
regulating valves 1 and 2, are required on all ground
water heat pump installations and on all installations
having a hot water desuperheater. These valves insure
that the proper water flow is maintained to the heat
pump in response to variations in the refrigerant
pressure. One valve, V45AC, opens in response to
an increase in discharge pressure during the cooling
cycle. The other valve, V46NC, opens in response to a
decrease in suction pressure during the heating cycle.

One valve only opens during cooling, the other valve
only opens during heating. The valves should be in-
stalled on the LEAVING SIDE of the unit as shown. The
reason for this location is to maintain pressure on the
water system (including the unit water coil) when the
unit shuts down. Constant water pressure will help
prevent solids, dissolved in the water, from pre-
cipitating and causing scaling.

Steps to connect water regulating valve capiliaries to
unit:

1. The capillaries from the two valves are connected
to a field supplied 1/4 inch SAE tee and length
of 1/4 inch tubing.

Z. Route the tubing through the pipe access panel, (5)
through the 7/8 inch hole in the center of the panel.

3. Connect the other end of the 1/4 inch tubing to the
branch {no valve core) of the 1/4 inch flare tee
with depressor. Avoid having the tubing touch other
piping or components inside the unit as constant
vibration will weaken the tubing and could cause
leaks.

4, THIS STEP MUST BE DONE LAST TQ AVOID LOSS GF RE-
FRIGERANT CIARGE. Connect the tce's female end
{with valve depressor] to the refrigerant port lo-
cated in the tubing which jeins the reversing
valve to the water coil.

The figure shows the use of shut-off valves (9} and {11},
on the in and out water lines to permit isolation of the
unit from the plumbing system should future service work
require this, Globe valves should not be used as shut-
off valves because of the excessive pressure drop in-
herent in the valve design. Instead use gate or ball
valves as shut-offs so as to minimize pressure drop.

Drain cocks (8) and (10), and tees have been included to
permit acid cleaning the refrigerant-to-water coil
should such cleaning be required, See WATER CORROSION.

FIGURE &
WD TYPICAL WATER PIPING




3.9 WELL PUMP SIZING

Strictly speaking, sizing the well pump is the re-
sponsibility of the well drilling contracter. It is

_important, however, that the HVAC contractor be

1iliar with the factors that determine what size pump

1 be required., Rule of thumb estimates will in-

riably lead to under or oversized well pumps. Under-
sizing the pump will result in inadequate water to the
whole plumbing system but with especially bad results
to the heat pump—NO HEAT/NO COOL calls will result.
Oversized pumps will short cycle and could cause pre-
mature pump motor or switch failure.

The well pump must be capable of supplying enough
water and at an adequate pressure to meet competing
demands of water fixtures. The well pump must be
sized in such a way that three requirements are met:

1. Adequate flow rate in gpm.
2. Adequate pressure at the fixtures.

3. Able to meet the above from the depth
of the well-feet of 1lifte.

The pressure requirements put on the pump are directly
affected by the diameter of the pipe being used as well
as by the water flow rate through the pipe. The work-
sheet included in Manual 2100-078 should guarantee that
the well pump has enough capacity. It should also
insure that the piping is not undersized which would
create too much pressure due to friction loss. High
pressure losses due to undersized pipe will reduce
efficiency and require larger pumps and could also
create water noise problems.

FINAL CHECK LIST

Before starting unit after installation or servicing,
check the following:

1. Proper voltage to unit.

2. Correct fuse sizes,

3. Tight electrical connections.

4 Water system clean and flushed.

S.  Air purged from water system.

Adequate water fiow and pressure to the unit,
. Water temperature between 45°F and 95°F,
Condensate line clear and unclogged.

+ Blower wheel free to rotate,

» Retura air filter is installed.

Access panels and enclosures are
installed and secured.

To start and check balance the unit, see the "Sequence
of Operation™ and "System Start-Up Procedures" in the
Installation Instructions.

4,0 SEQUENCE OF OPERATION -- WS WITH FOSSIL
FUEL FURNACE

4.1 FIRST STAGE HEATING

Cn a call for heating a circuit is made between R and Y
at the room thermostat. At the same time a Circuit is
made between R and G. The "G" circuit energizes the
blower relay of the fan center. The blower relay con-
tacts complete a circuit to the furnace blower motor and
the blewer runs. The Y circuit is routed to the Y
terminal of the compresscr section and then to terminal
4 of the lockout relay. Terminal 4 of the lockout

reiay provides three possible paths for the current to
take.

1. Terminal 4 to 2 — only possible if the lockout
relay is energized.

2. Terminal 4 to 3 — in combination with the com-
pressor contactor coil and offers high resistance
to current flow.

3. Terminal 4 to 5 — path of least resistance.
Current flows until lockout relay is energized.

@ terminal S of the lockout relay the Y circuit con-

Jes through the low and high pressure switches

rmally closed) to the normally clased contacts
13> and 6) of the Fossil Fuel Relay and then to the com-
pressor contactor coil. The compressor contactor caoil
15 energized and a high voltage circuit is made to the
compressor—-the compressor runs. Since the "0" terminal
is not energized, the reversing valve solenoid is not
energized and the unit is in heating.

4.2 SBECOND STAGE HEATING

NOTE: FOR OIL FURNACES USE AN ISOLATION RELAY TO XEEP
THE TWO TRANSFORMER CIRCUITS SEPARATED. CONNECT THE
ISOLATION RELAY COIL BETWEEN "V'" AND “C". CONNECT THE
OIL PRIMARY THERMOSTAT TERMINALS TO THE SWITCH CONTACTS
OF THE ISQLATION RELAY.

SECOND STAGE STARTS G'S VALVE

When the second stage bulb of the wall thermostat makes,
a circuit is completed between R and WZ of the wall
thermostat. This circuit is routed to W2 of the com-
pressor section and then to terminal 3 of the Fossil

Fuel Relay-the relay is energized. Normally closed
contacts (5 and 6 of the Fossil Fuel Relay) in the
compressor ceontactor coil circuit open and the compressor
contactor ¢oil drops out. The compressor no longer is
running. Normally open contacts (2 and 4 of the Fossil
Fuel Relay} close and the W2 circuit continues from
terminal 3 of the Fossil Fuel Relay to terminal 4 across
the now closed contacts to terminal 2 and then ta
terminal V of the compressor section. Terminal V is con-
nected to the gas valve solenoid which is now energized
and the gas vaive opens, Fossil fuel furnace is now
energized and the gas vaive opens. Fossil fuel furnace
is now energized.

FIRST STAGE KEEPS GAS VALVE CLOSED

When the compressor contactor coil circuit is interrupted
by the functioning of the Fossil Fuel Relay (5 and 6 open),
the path of least resistance for the Y circuit is no longer
to the compressor contactor coil {4 to 5 of the lackout
relay). Current can now flow through the lockout relay
coil (4 to 3) returning through the compressor contactor
coil as a wire and proceeding to the common side of the
transformer. The lockout relay is energized. The
resistance of the lockout relay coil causes a voltage drop
sufficient to prevent the compressor contactor coil Erom
energizing (no longer 24 volts at the compressor contactor
coil) and the compressor is prevented from running.

When the lockout relay coil is energized, the Y circuit
(first stage heating) is re-routed from 4 and 5 of the
lockout relay (now open) to 4 and 2 of the lockout relay
(now closed). From terminal 2 of the lockout relay the
first stage heating Y circuit goes to the normally cleosed
contacts (5 and 6) of the changeover relay. From the
changeover relay the circuit goes to terminal V of the
compressor section and then to the gas valve. The gas
valve, therefore, though originally energized by second
stage heating, Will not shut off unti] first stage heating
15 satisfied.

The purpose of the changeover relay is to prevent operation
of the gas valve when the lockout relay is energized in
cooling (for example high pressure switch opens). The

coil of the changeover relay is connected to the "¢
terminal {only energized in cooling) and therefore the
changeover relay contacts (5 and 6 - normally clesed} are
open in cooling—gas valve is prevented from operating.

4.3 COOLING

When the system switch of the wall thermostat is moved to
COOL a circuit is completed from R to 0 (whether the
coaling bulb is made or not). The "0" terminal is con-
nected to the reversing valve solenoid and the changeover
relay coil. The reversing valve solenoid and changeover
relay coil are energized and stay energived untii the
system switch of the wall thermostat is moved Ffrom the
cool position (to OFF, HEAT or EM.HEAT).

¥hen the cooling bulb makes, the Y circuit is energized
and follows the path described above for first stage
heating. The compressor runs and, since the reversing
valve is energized, the unit is in cooling.

4.4 CHECK LIGHT

If the Y circuit to the contactor ceil is interrupted
because the high {low) pressure switch opens, the Y
circuit takes the path of least resistance at the lock-
out relay and goes from 4 to 3 of the lockout relay and
the lockout relay coil is energized. The lockout relay
¢oll will remain energized until the Y circuit is broken
either by moving the system switch to OFF or by satis-
fying the first stage heating/cooling bulb. The Y
circuit then takes the same path as described abave,
first stage heating {(namely, in heating, from lockout
relay terminals 4 to 2—now closed—to normally closed
centacts 5 and 6 of the changeover relay tu terminal V
and then to the gas valve; in cooling normally closed
contacts 5 and 6 of the changeaver relay are open—coil
energized—and the circuit to the gas valve is broken.



When refrigerant pressures equalize, the high (low)
pressure switch asutomatically resets (pressure switch
contacts close). However, the compresser contactor
coil circuit is still interrupted at the lockout relay
(terminals 4 and § open). The Y circuit is connected
to X2 of the wall thermostat through a jumper. X2 of
the thermostat is internally connected to L through the
check light of the wall thermostat.

The check light circuit may be traced as follows:

R through the heating/cooling bulb to Y. Y to X2
through the check light to L. L of the wall thermostat
to L of the compressor section to 5 of the lockout relay
(4 to S of the lockout relay open due to function of the
high {low) pressure switch and lockout relay). Terminal
5 of the lockout relay to one side of the low pressure
switch, Low pressure switch (refrigerant pressure
equalized and pressure switch reset in closed position)
to the high pressure switch {also closed or reset and
closed) to S and 6 of the Fossil Fuel Relay and then to
the contactor coil as a wire and back to the common side
of the transformer. The check light circuit is complete
and the light is on.

The check light does not come on until the lockout
Telay coil is energized, breaking the Y circuit at

terninals 4 and 5 of the leckout relay. The check light
will remain energized until the lockeut relay 1is
de-energized-—system switch moved to OrF or the heat/
cool thermostat bulb is satisfied.

5.0 SYSTEM START-UP PROCEDURE

5.1 Be sure main power to the unit is OPFF at the
disconnect.

5.2 Set thermostat system switch to OFF, fan switch
to AUTO.

5.3 Move main power disconnect to ON. Power should
be en to unit fer a minimum of four hours or sixty
rinutes per pound of Tefrigerant. This allows the
crankcase heater to drive any refrigeraat liguid out of
the compressor sump. This procedure should be followed
whenever the power has been off for twelve hours or
longer. Except as required for safety while servicing—
DO NOT OPEN THE UNIT DISCONNECT SWITCH.

5.4 Check system air flow for obstructions.
5.4.1 Move thermostat fan switch to ON. Blower runs.
S.4.2 Be sure all registers and grilles are open.

5.4,.3 Move thermostat fan switch to AUTO. Blower
should stop.

5.5 Cooling cycle. fNOTE: If unit <8 équipped with a heat
reacvery wnit, temporarily disoonneot the hot vater airculating
pnp from the elestrical eircuit by moving pump ewitch to OFF).

§.5.1 Open manual inlet and ocutlet water flow
valves of the unit.

§.5.2 Move thermostat switch to COOL—fan should
be set for AUTO.

5.5.3 Open the cooling regulating valve ({V46AC) by
turning range adjusting screw clockwise until the
valve is fully open.

§.5.4 Turn the heating regulating valve screw clock-
wise {V46NC) until the valve is clesed. Throttle manual
outlet valve closed until rated water flow is achieved.
An approximate {low rate may be determined by water
pressure drop through the coil, Table 8.9. A more
precise measure of water flow may be determined by
timing the discharge from the pipe into a container of
known volume, or by reading entering and leaving water
temperatures and discharge pressure of the compressor.
Compare the readings obtained with temnperatures given
in Figure 5 or 6 for temperature, and Table 8.13 cr
Table 8.14 for discharge pressure.

5.5.5 Check refrigerant suction and discharge
pressures for cooling against Table 8.13 or B.14, Vari-
ations in pressures of one or two pounds should be
ignored., Larger variatons should be checked for
probable cause: Incorrect air or water flow; incorrect
air or water temperature, incorrect refrigerant charge.

5.5.6 Adjust manual outlet valve to full open.

5.5.7 Adjust cooling regulating valve (V46AC} by
turning range adjustment screw counterclockwise until
water temperatures drop, Figure § or 6, and refrigerant |
pressures, Tables 8,13 or 8,14, all match.

5.5.8 Move thermostat switch to OFF. Check that
cooling water regulating valve shuts off water.

5.6 Heating cycle heat recovery unit circulating pump
should still be disconnected per step 5.5).

5.6.1 Manual inlet and outlet water flow valves of
the unit should still be open per step 5.5.6.

5.6.2 Move thermgstar switch to HEAT. Fan should
be set for AUTO.

5.6.3 Open the heating regulating valve (V46NC) by
turning the range adjusting screw counterclockwise until
the entering water temperature and leaving water temp-
erature compare to Figures 5 or 6 for the model installed.
Compare suction pressure tc Table 8.13 or 8,14 for the
model installed.

5.6.4 Check refrigerant suction and discharge pressure
for heating against Table 8.13 or 8.14. Variations in
pressures of one or two pounds should be ignored. Larger
variations should be checked for probable cCause: Incorrect
air or water flow; incorrect air or water temperature;
incorrect refrigerant charge.

5.6.5 TIf the cooling water regulating valve is adjusted
for £20-150 pcig discharge pressure, and the temperature
surrounding the unit is 70 degrees or higher, a small flow
of water may continue through the cooling regulating valve
during the off cycle. To correct this, adjust the cooling
water regulating valve to obtain a discharge pressure
slightly higher (not to exceed 157.2 psig which is equal
to B5°F ambient) by reducing the water {(GPM) flow rate.






6.0 UNIT WITH HEAT RECOVERY FOR HEATING DOMESTIC
HOT WATER --- WQSD SERIES

6.1 GENERAL

Units having a heat recovery coil should only be in-
stalled by trained refrigeration technicians. These
instructions serve os a guide to the technician in-
stalling the heat recovery portion of the unit. They
are not intended as u step-by-step procedure with
which the mechanically inclined owner can install the
unit,

6.2 DESCRIPTION

Units with the heat recovery coil mounted aut the
factory are designed to recover the "waste' heat from
the compressor dischurge gas and use this "waste" heat
to heat domestic hot water. Units so equipped may be
identified by the letter "D in the model number. In
addition to the components alrteady described for the
heat pump, these units are equipped with an additional
water-to-refrigerant coil, a circulating pump and a
thermostat to control the operation of the circuluting
purp. The water-to-refriperant coil is constructed of
two tubes. Water flows through the center tube, re-
frigerant flows through a surrounding tube, totally
separated from the water tube. The space between
these two tubes is vented to atmosphere, in the un-
likely event a leak should develop, no leakage can
occur between the water and the refrigerant,

6.3 NWATER REQUIREMENTS

Units with the Heat Recovery Unit instalted at the
factory will have different water requirements, de-
pending upon how much work the leat Recovery Unit is
doing. The actual amount of heat extracted by the
recovery unit is a function of water flow rate
fcirculator pump) and temperature difference {into
and out of the llecat Recovery Unit}. Since this
temperature difference will vary, depending upon
Jdomestic hot water usage, storage tank losses, etc.,
units with lleat Recovery Units MUST EMPLOY WATER
REGULATING VALVES on the heat pump watar syscem.
AdTitTonally, 1t should be pointed out that wuter
flow requirements for the heat pump will increase

in winter {(from 5 gpm to as much as 13 gpn far u
three ton heat pump) when the Heat Recovery Unit is
vperating., Conversely, in the cooling seuson the
heat pump water flow requirements will decreusec
(from 5 gpm to approximately 3 gpm for a three ton
unit) when the heat recovery unit is in operation.

6.4 [INSTALLATION

6.4.1 TWO TANK. In order to tealize the maxi-
mum energy savings from the domestic hat water
heat recovery unit, it is recommended that a second
water storage tunk be installed in addition to the
main hot water heater, Fossil fuel fired water
heaters must be a two tonk installation. If the
existing water heater is electric, the two tank in-
stallation is still the best approach, however, a
one tank instultation is sutisfactory. Tunks speci-
Ficully intended for hot water storage arc available
from water heater manufacturers (solur hot water
storage tanks). These tanks have speciul Jdip tube
arrangements, are built without heaters and are con-
structed with heavier insulation. UHowever, a well
insulated electric water heater without the electric
heating elements connected will also make a suitable
storage tank.

The size of this tank should be as large as space and
cconomy permit but in no event should it be less than
one-half of the daily water requirements for the

occupants, As a yguide in estimating the daily family

water requirements, the Department of Fnergy recommends

a figure of 16.07 gallaons of hot wuter per day per
individuwal. For example, a fumily of four would re-
quire 64,3 gallons per day (4 x 16.07).

6.4.2 ONE TANK. Where space or first cost economy
dictates only one hot water heater, a single tunk in-
stallation is permissible., It should be noted, how-
ever, that the amount of savings realized is reduced,

The single hot water tank muy be & new hot water
hester (sized in this cuse to 100% of daily water re-
quirements} or the cxisting water heater in the case
of a retrofit installation. The existing lot water
heater should be carefully inspected and uny sediment
removed by draining the water heater and flushing it
until all loose sediment has been Flushed uway, This
sediment, besides cutting Jown on the elfficiency of
the water heater and heat recovery umit, could damage
the circulating pump, or ¢log the strainer and stop
water flow.

6.5 LOCATION

In determining the location of the storage tank (and the
water heater}) keep in mind that small temperature
differences between the storage tank water temperuture
and the refrigerunt tewperature permit this unit to
function. It is consequently necessary that ail tubing
be kept as short and direct as possible and that the
tubing be adequately and thorgughly insuluted.

Locate the storuge tank as close to the heat pump and
water heater as the installation permits., Be sure to
provide adegquute service access to all components.

6.6 INSTALLATIGN PROCEDURE - GENERAL

6.6.1 Turn off the water heater electric puwer (if
electric hot water heater} or close the fuel supply
line (if fossil fuel water heater),.

6.6.2 Shut off the main water supply line by clos-
ing the water valve at the well pressure tunk (if a
well system) or the water meter (if city water is
being used for domestic purposcs}.

6.6.3 Connect a parden hose to the water heuter
drain valve {bottom of the water heater tank) and
drain the water heater to a floor drain aor other con-
venient drain,

6.6,4 If the water heater has been in service for
some time, inspect it {for sediment. Remove all sedi-
ment and thoroughly flush the water heater taak.

6.6.5 Turn off the clectric power to the wuater
source heat pump.

6.7 WATER PIPING

Two tank installation, refer to Piping Diagram, Figure 7
and steps 6.7 to 6.7.3 and 6.8 to 6.8,6, One tank in-
stallation, refer to Piping Diuagram, Figure 8 and steps
6.7 to 6.7.3 and 6.9 to 6.9.1, Vlollow all local plumb-
ing codes, Piping connections are 1/2 inch 0.D. copper
pipe, Type K or L, and are made inside the unit. Route
the copper through the toup of the heat pump through the
holes provided,

6.7.1 A plugged tee and shut off valve should be
provided near the heat pump unit. This will make it
eagy if it ever becomes necessury to clean the de-
superheater coil. A suitable cicaner is mentiuned
below, “Water Corrosion" section. The shut off valves
will isotute the unit L(rom the rest of the plumbing
and tho plupgped tees will provide sccess to the coil
and pump lfor the cleaner.

6.7.2 A strainer is included in both figures to
collect any sediment which may accumulate in the
storage tunk or water heater. This strainer should
be of the cleanable "Y" type. It is more important
that the strainer be included on one tank retrofit
installation where the hot water heater may be sus-
pected of sedimentation,

6,7.5 A check vualve is shown in both Fflgures as un
option. The purpose of the check valve is to prevent
any contamindtion of the water system in the ualikely
event that the heat exchanger develops a leak. Check
the local plumbing code as this check valve may be
required.
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6.8 TWQ TANK INSTALLATION - FIGURE 7

6.8.1 NWater into the heat recovery unit is taken
from the bottom of the storage tank, This location
will insure that the coldest water will always be
circulated to the recovery unit,

6.8,2 If a solar type water storage tank is being
used {specifically designed for storinyg but not
heating water}, insert the dip tubes accordiag te
the manufacturer's instructions,

6.8.3 If a second water heater is being used for
storage, install a pipe threuad tee and a suitably
sited pipe nipple in the water heater drain con-
nection (hottom of the tank), The run of the tee is
connected between the water heuter and a drain valve.
Brass or bronze fittings are recommended for these
fittings. Check the local plumhing code-—hrass or
bronze may be required. The branch of the tee is
connected to the recovery unit "water in'' copper
tube., Use a pipe thread to sweat adapter to connect
the tubing between the tee and recovery unit.

6.8.4 The "water out" tubing from the recovery
unit is connected through a tee to the storage tank
and to the normal '"water in* of the main water heater.

6.8,5 Cold water into the storage tank is con-
nected to the "water in" of the storage tank.

6.8.6 An optional bypass loop with valve is shown
in Figure 7 between the water inte the storage tank
and the "water out" of the storage tank. The logap
will make [uture service work easier should it be-
come necessary to drain the sterage tank., In normul
operation the valve in the bypass loop should be
closed.

6.9 ONE TANK INSTALLATION. FIGURE 8
NOT RECOMMENDED FOR FOSSIL FUEL FIRED WATER
HEATER

6.9.1 Unless the single hot water hecater is new,
it should be thorooghly inspected and cleaned of
sediment. Flush the tank severul times and inspect
it after each flushing. Be sure the tunk is [rce of
sedimentation.

6.9.2 Water from the hot water heater is con-
nected to the domestic hot water supply as any con-
ventional hot water heater would be connected.

6.9.3 Water to the heat recovery unit is connected
through a tee at the drain valve connection of the
hot water heater a3 described in step 6.8.3 zbove.

6.9.4 Water from the recovery unit is connected
at the “water in" connection of the hot water heater
through a tee,

6.10 OQPERATION GF THE HEAT RECOVERY UNIT

The ¢irculating pump is wired in parallel with the
heat pump compressor (230 VAC circuit). Thus, no water
can be circulated to the water-to-refrigerunt coii un-
less the compressor is in operation.

In addition, a thermostat, attached to the entering
wuter tube of the pump, is wired in series with the
pump motor. The thermostut is normally closed und
opens when the tube temperature reaches 150°F. This
will stop further heating of the water by the recovery
unit and is intended to prevent overheating the water.
The thermostat will reset at approximateiy 120°F,

lHeut Ffor domestic hot water is aebtained from the dis-
charge gas of the campressor, This heat would ordi-
narily be rejecred to the ground water in the cooling
mode or to the room air in the heating mode. With the
recovery unit this heat is transferred to the storage
tank or water heater.

6.11 START UP AND CHECK OUT

6.11.1 Be sure all shut off valves are open. If
coptional bypass valve, see Figure 7, has been in-
stalled, this valve should be closed.

$.11.2 Open a hot water faucet to permit any air
ta bleed from the plumbiny.

6.11.3 Turn off the heat pump disconnect,

6,111,494 Temporarily remove compressor wire from
load side of contactor and insulate,

6,11.5 Turn heat pump disconnect ON.
6.11.6 Set the wall thermostat to cool,

6.11.7 Inspect for water leaks and verify pump is
operating.

6.11.8 Again turn off the heat pump disconnect.

6.11.9 Re-install compressor wire on compressor
contactor terminul.

6.11.10 Repeat steps ©,11,5 and 6.11.6. Feel the
"water in" and "water out" tubes. There should be a
noticeable temperature difference. How much tcmpera-
ture difference you measure will depend upon tubing
length, flow rate, storage tunk temperature and could
vary from 2°F to Z0°F.

6.11.11 Move thermostat system to OFF. Verify that
water pump Stops.

7.0 WATER CORROSION

Two concerns will immediately come to light when con-

sidering a water source heat pump, whether for ground

water ar for a closed loop application: Will there be
enough water? And, how will the water quatity affect

the system?

Water quantity is an immportant consideration and one
which is easily determined. The well driller must per-
form a pump down test on the well according to moth.ds
desoribvd by the Nutionsl Well Water Asscoiation, This test, if
perlormed correctly, will provide Infarmation on the
rate of flow und on the capacity of the weil., It iy
important to consider the overall capacity of the weil
when thinking about a wuter source heat pump because the
heat pump may be required to run for extended periods of
time,

The second concern, uhout water quality, is equully im-
partant. Generally speaking, if the water is not offen-
sive for Jrinking purposcs, it should pose no problen
for the hear pump. The well driller or lacal wWuter
softening compuny can perform tests which wiltl determine
the chemicol properties of the well water.

Water quality problems will show up in the heat pump in
one or marce of the following ways:

1, Increased water flow to the unit.

2, Decreuased heat transfer of the water coil
{entering to leaving water temperature
difterence is less).

There are four main wuter quulity problems associated
with ground water. These uare:

(1) Biological grewth, This is the growth of micrescopic
organisms in the water and wil! show up as u slimy de-
posit throughout the water system. Shock treatment of
the well is usuually required and this is best letr up

to the well dritler. The treatment consists of imject-
ing chlorine into the well casing and flushing the
system until ali growth is removed.

(2) Suspended purticles in the wuter, Tiltering will
usuaTly rémove most suspended purticles {fine sund,
small gravel) from the water. 'The problem with sus-
pended particles in the water is that it will erode
metal parts, pumps, heat transfer coils, etec, 5o long
as the Ffilter is cleaned and periodically maintained,
suspended purticles should pose no serious problem,
Consult with your well driller.

(3) Corrosion of metat. Corrosion of metal parts re-
sults from elther nhighkly corrosive water (acid water,
generally not the casc with ground water} or galvanic
reaction between Jissimilar metuls in the presence of
water. By using plestic plumbing or di-electric uvnions
galvanic reaction is eliminated. The use of corrosion
resistunt matcrials (such as the Cupro nickel coil)
throughout the water system will reduce corrosian
problems significantly.




(4} Scale formation. OF all the water problems, the
formaticn of scale By ground water is bK far the most
common. Usually this scale is due to the formation
of calcium carbonate but magnesium carbonate or
caleium sulfate may also be present., Carbon dioxide
gas (C0,), the carbonute of calcium and magnesium
carbonafe, is very soluble in water. It will remain
lissolved in the water until some outside factor up-
sets the balance. This outside influence may be a
large change in water temperature or pressure, When
this happens, enough carbon dioxide gas combines with
dissolved calcium or magnesium in the water and falls
out of solution until & new balance is reached, The
change in temperature that this heat pump produces is
usually not high enough to cause the dissolved gas tg
fall out of solution. Likewise if pressure drops are
kept to 8 reasonable level
dioxide should occur.

7.1 REMEDIES QF WATER PROBLEMS

WATER TREATMENT, Water treatment can usually be
economically justified for closed loop systems. iow-
ever, because of the large amounts of water involved
with a ground water heat pump, water treatment is
generally too expensive,

> N0 precipitation of carbon

FIGURE 9
MID CLEMING OF WATER COIL

10

ACID CLEANING THE WATER CQOLL QR INEAT RECQVERY UNIT,

If scaling of the coil is strongly suspected, the
coil can be cleaned up with a solution of

Phosphoric Acid (faod grade acid). Follow the
manufacturer's directions for mixing, use, etc.
Refer to the, Cleaning Water Coil, Figure 9. The
acid solution can be introduced into the heat pump
coil through the hose bib (Part & of Figure 9.}

Be sure the isolation valves (Parts 9 and 11 of
TFigure 9) are closed to prevent contamination of

the rest of the sgstem by the coil. The acid should
be pumped from a bucket into the hose bib (Part 8,
Figure 9) and returned to the bucket through the
other hose bib (Part 10, Figure 9). Follow the
manufacturer's directions for the product used as to
how leng the solution is to be circulated, but it is
usually circulated for o period of several hours.

UNDER NO CIRCUMSTANCES SHOULD THE HEAT PUMP
BE OPERATED IN SUCH A4 WAY AS TO FREEZE THE
COIL IN AN ATTEMPT TO BREAX SCALE FREE.

While no damage is expected to be done to the coil
from freezing, undue strain is put on the refrig-
eration system and this practice should not be
attempted.

BUCKAT OF ACID SOLUTION
(SEE TEXT)

=




TABLE 8.13 TABLE 8.14
WQS3Q or WASD3Q w/H3AQ or B36EHQL HAS36 or WASD36 w/H3AQ or B3IGEHAL
COOLING LN r:cam.:m;‘ﬁLS
Low Side ttigh Side Z@X Llow Side High Side
Suction PSIC € Compressor Liquid Line Pressure Suction PSIGC @ Compressor Liquid Line Pressure
EWT 1 EWT
°F acpM |5 cpuA\ 7 eem | 4 cem |5 cemA\ 7 apM °F 1 cpM |5 GPMZN] 7 cpM 4 ceM |5 ceMA\] 7 oeM
45 58-70 64-66 62-64 135-140 | 126-131 | 122-127 45 61-64 59-61 53-55 135-140 § 126-131 | 115-120
50 71-13 68-70 65-67 143-148 [ 133-138 [ 128-133 50 64-66 61-63 56-58 146-151 | 137-142 ] 124-129
55 74-76 71-73 68-70 153-158 | 143-148 [ 137-142 55 66-68 63-65 58-60 158-163 [ 148-153 3 136-141
60 75-77 74-76 72-74 165170 | 155+160 | 148-153 60 68-70 64-67 61-63 170-175 [ 159-164 | 147-152
65 77-79 76-78 73-75 178-183 [ 167-172 [ 160-165 65 70-72 67-69 64-66 183-188 | 173-178 1 159-164
70 78-80 77-79 75-77 190-195 [ 181-186 [ 174-179 70 72-74 70-72 67-69 198-203 | 185-190 | 172-177
75 78-80 78-80 75-77 203-208 [ 196-211 | 185-190 78 74-76 12-74 69-71 210-215 {199-204 | 184-189
HEAT ING £€5 HEATING 125
EWT EWT
°F 4 GPM S GPMA 7 GPM 4 GPM S GPMA T GPM °F 4 GPM 5 GPM& 7 GPM 4 GPM 5 GF’MA T GPM
45 51-53 53-55§ 54-56 187-192 | 188-193 | 190-1958 45 15-47 4§-50 52-54 190-195 | 193%-198 | 193-198
50 55-57 56-58 57-589 192-197 | 193-198 { 194-199 50 52-54 S54-56 56-58 200-205 | 206-211 | 206-211
55 59-61 61-63 62-64 195-200 4 197-202 1 199-204 55 56-58 58-60 5%-61 208-213 | 212-217 | 222-217
60 61-63 64-66 65-67 200-205 ¢ 201-206 1 203-208 60 59-61 62-64 63-65 214-219 [ 218-223 | 219-224
65 65-67 67-69 68-70 204-209 | 205-210 17 207-212 65 63-65 66-68 67-69 221-226 [ 223-228 | 225-230
. 1@ 67-69 65-71 71-73 I08-213 ) 210-215 | 212-217 70 67-69 69-71 69-71 227-232 | 228-233 | 230-235
: 75 71-73 72-74 74-76 211-21b | 213-218 | 216-221 75 70-72 73-758 73-75 231-236 | 233-238 | 236-241
At rated air flow and 80°DB/67°WB return air temperature. [2; At rated air flow and 80°DB/B67°WB return air temperature.
At rated air flow and 70°DS return air temperature. [23 At rated air flow and 70°DB return air temperature.
Liquid line pressure at quick connect coupling of line set. éﬁ Liquid line pressure at quick comnect coupling of line set.
Zf§ Rated water flow on WQSD models - pressures apply only [Q} Rated water flow on WQSD models - pressures apply only
when heat Tecovery circulating pump is turned off. when heat recovery circulating pump is turned off.
TABLE 8.2 TABLE 8.9
WATER REGULATING YALVES WATER COIL PRESSURE DROP
VALVE COOLING HEATING . -
MODEL STIE VALVE VALVE MODEL WQS30-WQ5D30 WQS$36-WQSD36
GPM Psig Ft.Hd. Psig Ft.Hd.
WQ530
WQSD30 _ 4 2,0 4.6 1.9 4.4
WQ536 3/4an B603-001 §603-002 5 3.0 6.9 2.0 4.6
WQSD36 6 4.2 10.0 2.4 5.5
7 5.7 13.1 3.0 6.9
8 7.5 17.3 3.9 9.0
9 8.5 21.9 5.5 12.7
10 12.0 27,7 7.6 17.5
11 14.8 34,1 10.4 24.0
12 17.6 0.6 15.3 35.3
113 20,3 44,8 20.46 47.5
TABLE 8.5
REFRIGERANT CHARGE TABLE
WATER COIL RATED FLOW
WQS30 WQSD30 WQS 316 WQSD36
MODEL GPH
Water Coil Section 50 oz 52 oz 59,5 oz | 61.5% oz
WQS30 g
Tubing Setv 25*' * 3 oz 3 oz 3 oz 3 oz
| WQsD30 9.2 BI6EHQL 8 oz 8 oz 8 oz 8 oz
; WQs36 5 H3AQ 10 oz 10 oz 10 oz 10 oz
WQSD36 10.0 * Eor other length tubing sets see Manual 2100-002C.
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9.0 INSTALLING REFRIGERANT TURING

- PRE-CHARGED TUBING - Examine carefully the two lengths
of pre-charged tubing furnished with the unit. The
larger is the suction line. The smaller is the liquid

~"‘ne, The end of the tubing with the hex nut and gauge

t is to be attached to the condensing unit.

-aT0ll the tubing, being careful not to kink, and in-
stall it between the condensing unit and the evaporator
coil.

CAUTION: Be careful not to tear the insulation when
pushing it through holes in masonry or frame walls.

When sealing tube opening in house wall use a soft
material to prevent tube damage and vibration trans-
mission.

Before fastening either end, use a tubing bender to
make any necessary bends in the tubing. (AVQID
EXCESSIVE BENDING IN ANY ONE PLACE TQ AVOID KINKING).

Start connecting the tubing at the evaporator coil
end, first remove the protective caps and plugs from
the quick connect fittings on the evaporator coil and
the pre-charged tubing. Inspect fittings and clean if
necessary, making sure they are clear of foreign
materials. If you clean the fittings, lubricate them
with refrigeration oil. Connect both tubes to the
fittings on the coil and draw up by hand.

When necessary to bend the insulated tube, suction
line, cut the insulation around its circumference at
a distance far enough beyond the point of the bend
$0 as to clear the tubing bender.

Slip the insulation back together and vapor seal the
joint with tape.

NOTE: The maximum distance for pre-charge tubing
between the condenser and the evaporator is 45 feet.

—

"ION: Prior to connecting the pre-charged tubing

:he evaporator coil or condensing unit, be sure
a2t bends have been made, then coil any excess
tubing in a horizontal plane, with the slope of the
tubing toward the condensing unit.

CAUTION: Be sure to hold the coupling firmly to
prevent movement of the coupling and tubing., Failure
to do so could tear out the diaphragm causing a
blockege of the system.

CAUTION: After starting to tighten up the fitting
never try to back it o.f or take it apart,

For cennecting the tubing at the condensing unit end,
first remove the protective caps and plugs from the
gquick-connect fittings on the condensing unit and the
pre-charged tubing. Inspect fittings and clean if
necessary, making sure they are clear of foreign
materials. If you clean the fittings, lubricate them
with refrigeration gil, Connect both tubes to the
fittings on the coil and draw up by hand.

Locate the gauge port in a 45° angle from a vertical
up positlon so as to be accessible for gauge connections.

Use a wrench on the hex nut of the female fitting
backing up the fitting with another wrench to keep tube
from turning. Tighten the fittings together until

they bottom out then tighten for an additional 1/4 turn
so that coupling will seat properly.

Check the gauge port cap to make sure it is tight, If
loose, tighten, being careful not to tighten too much
as it will damage the valve in the gauge port.

Leak test all connections using an Electronic Leak
Detector or a Halide Torch.

When tubing is installed in attics or drop ceiling,
insulate the quick connect fitting an the larger tube
thoroughly with 3/8 inch wall thickness, closed cell
sponge tube insulation or equivalent. Failure to in-
sulate will result in water damage to ceiling since the
fitting witll "sweat" and drop water on the ceiling.

=

Indoor "A" Coil

L
—

UTILITY ROOM, BASEMENT OR
OTHER CONDITIONED SPACE

Always cofl excessive
tubing horizontal

L et~ = || || e~ =X

- L L A T el T

Refrigerant
Tubing Set
Approximate 3" Compressar
diameter hole in Unit
wall,
JOIST JOIST
N
P DT S LT DU PO R

TYPICAL WQS INSTALLATION
(SHOWN WITH "A" COTL ON A FURNACE)
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PARTS LIST
WATER SOURCE
SPLIT HEAT PUMPS

PART NO. DESCRIPTION WQ530 [ WQSD3IQ | WOSIE | WQSD36
B552-040 Capacitor - Compressor 2D/15-370V X x
8552-035 Capacitor - Compressor  40/370V - X X

| 5817-032 Capillary Tube - Heating (2} (2) N
ENY-017 Capiilary Tube - Heating [£3} 12
5651-006 Check Yalve x x X x
8000-071 Compressor AB225HT-015-A4 X x
B000-052 Compressor CRG1-0250-PFV-270 x X
5052-001 Condenser Coil X X

|_5032-002 ) Candenser Coil X X
B401-007 Contactor - Compressor x x X X
5052-005 Desuperheater Coil ¥B-i/2 X x
8406-016 High Pressyre Switch x X | X X
8406-015 Low Pressure Switch x X X x
8201-038 Relay - Staging and Changeover {2) (2) {2) {2

_B201-037 | Relay - lockout —f..2 X x S
5650-009 Reversing Valye X x
5650-009 Reversing Valve x x
5650-008 | _Reversing Valve Solenaid X x X X
5210-004 Strainer - Heating x X A x
8607-011 Terminal Board - 24V x x X x

|_8300-001 _ | Water Pump 230V . X B U S
B408-007 Water Pump Thermostat X X
5202-009 Accumulator x x X X
5650-011 Solanoid Yalve G5300 x ]

H1 & C1

Anticipatar

THERMOSTAT-SUBBASE

+———0

Coolt — —_ ol

0 on ( () | @
Fall —O
O Check ()
System ted
Switen@ | © Green
H2 Fallp—y ) —=
Em Ht.! =Tk J
) § N .Ht.
L Heatl ] Led
H2 __O Off " — y LRedl_@
Anticipator 23

7

T874R1129/Q€7

411181

& System switch shown in "Heat" position.

& Fan switch shown in “Auto” position,

© 006




108-050¢

™

Q)

Ll

#1

i
&

AALRA PLOUSLOS = AS
ploua|og an| ey Bursdanay - SAy
PROLJIIAD |RudaIUf - QI
Y21}M5 34NSSAdd MO -  §4]
Yanias adnssaad ybry - Sdu
J9ISOMIIY] JOSUIS JRJEM - ISM
Burpulp 14e35 - Mg

Aejay noydey - Y
Jdajeay uofsqauwl - Y
4033MU0] JoS5aLdwo) -~ 1)
Lejay voyrejosy - I
Aeiay Buibers - ys

10 |ede] Jojoy - W
40342edey uny - 9y
Bujpuim ung - my

Aejay somolg - yg

yoyimg dung - g4

upy - 1

Yyoipmg uey - 54

#Alep 503 - A9

Lwv|3y Jaa0abueyy - Q3

® (@

N/ !
I

]
=N
[ Sd 15n

1 A2 _ 2
O L2000000 T LINIV/NVA - @
__ (OG00000 oife
1vm.l k| J
tgy
"
o e oI
HOS$34dHOD
YOLON .
! ¥3In01e Fo— »
19
tl?.ili.l 78-.5'[..[.1: —— | -09-§02/067 ——meme——gme

9£QSUM “ILSOM

008-0So¥

u\vwwrg -
SAd
E L
02
02526,
—
t
i
- F—®

=0

=
Sd|
RLO; .
.%Yr@*@l_ =
i £ M
us

090000/

®
O
?

LINIV/NYd
G 777,772 W Wy
144
o |-o—
HOL0M T.llll.
LEL thi] .
e
] j
—— 1-09-5Lt—

aA{®A plouajos
piouaog aajep Buisuaanay
PROLJIA) [EUJIIU]
YIIIMG 3aNS5adg MO
YI14Mg 3anssadd ybLy
19ISOWIIY] a05UIS Jajen
Buipuin 34e1s

Ae| 2y 1noyooq

43383 U0} SJBww]
JOI2TIN03 Jossaadwa]
Aw|ay :omﬂumomH

elay bugbers
J0713ede) 40308
Jaijaede] uny
Bugpuiy uny

Aegay aamopg

Y3yms duryg

BYL 1Y

YIS uRy

BAIWA SW9

Leay sarcabuey)

-

A R |

AS
SAY
1)
Sd1
SdH
LSA
ns
L
Hi
22

4s
N
it

-1}

A9
9

> |
—— (e} -3
Sd 1SR

¥0S5IAdW0D

HE—

)

0gaSuM "0£SGN

Je)
m ————— | -09-0902/0£2 ——

14




0oLL-050r |

dung u«.wr‘wnur.:n.m Jajem
pECShM ‘0SSOM
ST300W

[P —

buiaim
Pl |Puolldg

— e 3607 oA BN

Kaojae4 {euoyydp PLRLd

abeifop moq

Buya)p Buyaim Buydyn
Adoya®4

A3y bujbeyg

1-09-802/962 _

+ +Juu 434402 3sn

AIND 3HIA

(RpZ] FIOGE[OT ~

DALRA Buisaanay

A7

Ao 3y

JD33PULY)
J405 Saadwoy

/.l —_

e — w— —— ——

—
— —— j— —— ——— —

J3a03bueyy |

anyloedeg

4I31ms
F4N55344
ybLy
= Ya3img
3unssauy
“jERy
3SeIYuedd 24343-1J0
$3p}A04d 03pedey (7
Aejay
31N0Y20]
%3018
RUFILIIL
hvd

|Ffm “'1 —
L0{L-SL/02 - *

F

B e TR A DR

! OCOSOM uaneay 4
Jajem 1euopidp

— Y33pmg dung

!

IPIFOWIBY) JOSuIGy

Jage
A m )
i

-

PeO|JDAQ
LR

40553adwo)

15




021~

050k

dhNd L¥3H 3DHA0S B3LVM
gEasbm *9LshM
ST300W

Bujain

— — — . — o—— 6P [ON YB Y

bujain

Buyd)n

ple}4 (Puopady Araide4 |Ruojadp pPLE}4

Bujain
Aaoyae]

abeyop M0

i-09-802/012

e

AIND 3¥IM
434407 35N

punoty
~dynb3

TEFY LIS
wu:mmmkm Keyay Bupbeys
YeLK /

U2 MS [ [AVET PIOUS|0%
aunssady aajes Buisdanay
#07

——

. I _l 9 § I Eg Lcwuuuzou
405 53 2dWo: —
(©) {(DH3) COHD Moo < Il
Jaroabueyy !

apyraede) ]
AOLE/OD [——
1] 4
lojolelelelclololo T
1
“ o
I 9COSbM 431°3H H 5
Jdajen peuoy1dg
_ Y23 IMS dungd
1e3SCULIY] JOSUIS)
_ asyeh)
2
40552adwo) J33PDY
- PROLIBAYG SROURLY

|euaaju] U0} SJ3 ]

16




TYPICAL CONNECTION TO EFC anp EFC-1

ELECTRIC FURNACES

Terminals
EFC EFC-1

@0
@

/N Add jumper WI-W2 for 15, 20, 25Kw madels

@ Add jumper

TB874R112
T-Stat

(EFC-1 only).

-F For 25Kw models (EFC-1 only).

9/0674L1181

Terminals

TR TS T TR T S T R e R R T _
[mmersion Internal A Sal. @l - @ IIIIIIIIIII 1 \.®
Crankcase OverToad ! <u7% A " " ] ._ '

Heat € 5 e HUT - — — o - — — — Lasuih
eater ampressor @r @ ; h d — m f .~ @
| i | |
oG 1O,
r=" ! e [
Water @- AUt . L n@
fSensor Thermostat o (] It !
i 0 I bk ! @
Pump Switch ! I S S
‘ﬂou:o:nd Water _N | _ 0 ! by ! @
Heater WQSD36 1 ! _ ) (I !
B T H ' P
. .»_ H—t H Lyt bbb e
sl & - S et B t ——f -
P el ey = p—t e pe
- = - — | S ! ! T
] OCOOOOOOOEOE| i
- - ¢ v z @ (@) Temina
b i e
flr - 40/370v T AT SR F TR .L«.?r.m‘ui pacey eabrl i NW_U,H.I,...P(P DT ST
~ 3 . J Capacitor _r L - Lockout
: R S (Y Relay
_ - 9 g
L2 Changegver
A Relay — @ @ L _ @I_T@I
ﬁ. - Compressor F 4
Contactor
_ O Oh OH+ET
< d— ) o 0l
X - 3 3 low |&
Reversing Valve Pressure s
Selenald (28y} : \ Switch
/ High
S5taging Pressure
Relay Switch
T A T lﬂﬂiumlalklérlpfﬂqu.i . L el T - e
e fFactory Fleld  Optional Factory GOptional Field MODELS
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Imirersion

TYPICAL CONNECTION TO GAS FURNACE
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VAR x w
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5 R

407370%
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Contactor
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:‘ﬂov:o:md Water
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|« I @2@
B Ll Y T j— 3
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AT R

_,JMJ

— = — e — — —

|

’ |
Fan Center .. ] F——
Terminatls | LI “
] L1

TA74RV129/0674L0181
T-Stat Terminals

e eeE
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JO @@ @ @| e
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. §
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\ Switch vw
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High
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Low Yoltage —_—— —— i — WATER SOURCE HEAT PUNP
x_mz <o:~mu.ll.tll _————— ————

- [ags0- 9028

19



BE06-0501 _ —— i — — abeyop ybyy
dWnd 1¥IH 378005 ¥ILVM e e ——— #6e310A MOV | -g-goz/0ET

9ECSDA " 9ESDN Bujain Gupain bupaid  Bupain b A <= [r3a000 3
ST1300H . plajd [euoladg Kao3owy |euogydp  Pidpd  Kaojoed J

W T TR e e L T R W e AR G B 1 u

== |

T Y I N T

1EjSCUMaY| JOSUBS,
. Jaref

punoJy
_ _ m ‘dpnby
1.4
1
YIIms Ae |3y _ _
aanssaag buEeag
L1 Y T ||
_Mﬂ_ . ] {
ity | (AFZ) PIOUI(ES 1
e ] - aaleA Bupssaaay . _ _
¥4 mo T £ L EyAA L mm _ |* ~
. i —v_‘thm%uv_.l I.e — .e Louuaucou _ al_
40ss3aduoy i+ da
¢ ¢ @n._v@ @T@ T———4Av|ay e llu&
Jaroabueyn 1z
. . | :
fepay 5 v ” i L.%
1 _\ 407 1oeden i
i A o T A0cEloy
teujuI]
AvZ “ " “ : —
3 I " L
e o i MR — ML FEITSIEY,
" i T o _ o
! Lo ! ggasbu 4a1eay S
_ | _ [ T T FERTS _m:o:aov
_ | ! oy i __ y21ms dung w‘
1 | i %
1 | I Dot }
| | i |
|
= |

J

Jo5SaJddwo) Jajray
pro|JaAg 3spoyUkd]
L*waaju] ULTENELL |

i | F- 9
A t 1
b 1
| OJO)] | NI
llllllllllll - = o Kavwpag 110 o)
I r—
ojol}
SLPuERL 39381 '
18I L9D/62 LIYPLBL L

Ae|ay Guijeos]
$0b-#1105-181
S10- 1028

30¥NYNS 110 OL KOILIINNOD T¥IIdAL




AIR [IAMES TN LoaLing
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DATE OF INSTALLATION

PERFORMANCE CHECK
WATER SOURCE HEAT PUMPS

INSTALLER PLEASE FILL OUT AND
RETAIN WITH UNIT

MODEL NO{S).

SERIAL NO(S).

1TEM

COOLING

HEATING

JOB HUMBER

1. HEAD PRESSURE

NAME OF TNSTALLER

2. SUCTION PRESSURE

NAME OF OWNER

3. WATER TEMP.(IN)

ADDRESS

4. WATER TEMP. (OUT)

CITY

STATE

5. WATER PRESSURE {IN)

6. WATER PRESSURE (OUT)

FIELD COMMENTS:

7. WATER FLOW (GPM)

8. AMPERES (BLOWER)

9. AMPERES {COMPRESSOR)

10. LINE VOLTAGE

(COMPRESSOR RUNNING)

11. AIR TEMP.(IN) D.B.

W.B.

12. AIR TEMP.(QUT) D.B.

W.B.

13. DESUPERHEATER H.0

o

TEMP. (IN}

14. DESUPERHEATER HZO

TEMP. {OUT)

This PERFORMANCE CHECK SHEET should be

Filled out by installer and retained with unit.
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SINCE l 1914

DATE OF INSTALLATION

PERFORMANCE CHECK

WATER SOURCE HEAT PUMPS

INSTALLER

PLEASE FILL OUT

AND RETURN TO

‘'BARD MANUFACTURING CO.

Pleage fill out as much of the below information as you can.
This information ie needed by our Service Department to better
assigt you in the event of poseible future service needs.

MODEL NO{S).

SERIAL NO(S).

ITEM

COOLING

HEATING l JOB_ NUMBER

HEAD PRESSURE

NAME OF INSTALLER

SUCTION PRESSURE

NAME OF QWNER

WATER TEMP.({IN)

ADDRESS

WATER TEMP. (OUT)

CITY

STATE

WATER PRESSURE (IN)

WATER PRESSURE (0UT)

FIELD COMMENTS:

WATER FLOW (GPM)

AMPERES (BLOWER)

AMPERES (COMPRESSOR)

LINE VOLTAGE
{COMPRESSOR RUNNING}

AIR TEMP.{IN) D.B.

W.B.

—

12.

AIR TEMP.(OUT) D.B.

W.B.

13.

DESUPERHEATER H,0
TEMP. (IN)

14,

DESUPERHEATER HZO
TEMP. {OUT)

This PERFORMANCE CHECK SHEET should be
filled out by installer ard returned to:

Bard Maraufacturing Company
P.0. Box 607

Bryan, Ohto 43506
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