MANUAL ZIUO—OSA

INSTALLATION INSTRUCTIONS

HIGH EFFICIENCY WATER SOURCE

SPLIT HEAT PUMP SYSTEMS

MODELS
WQs30
WQS36
WQs50
‘wWQsD30
"WQsD36
‘"WQSD50
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GROUND WATER TEMPERATURES 45-75°F
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GENERAL

Units are shipped completely assembled and in-
ternally wired, requiring only duc¢t ¢cnnections,
cthermostat wiring, 230-208 volt AC power wiring, and
water piping. The eguipment covered in this manual
is to be installed by trained, experienced service
and installation technicians. Any heat pump is more
critical of proper reifrigerant charge and an adeguate
duct system than a cocling only air conditioning
uni<t.

These instructions and any instructions packaged with
any separate equipment reguired to make up the entire
heat pump system should be carefully read befores be-

ginning the installation. Note particularly any tags
and/or labels attached to the egquipment.

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

UNPACKING

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

INSTALLATION

1. BTUH CAPACITY SELECTICN
Capacity of the unit for a propesed installation
should be based on heat loss calculations made in
accordance with methods of the Air Conditioning Con-
tractors of America, formerly National wWarm Air
Heating and Air Conditioning Association. The air
duct system should be sized and installed in accord-
ance with Standards of the National Fire Protection
Association For The Installation of Air Conditioning
and Ventilating Systems of Other Than Residence Type,
NFPA No. 90A, and Residence Type Warm Air Heating and
Air Conditioning Systems, NFPA No. 90B.

2. SITE SELECTION
The unit may be installed in a hasement, closet or
utility room provided adegquate 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 adegquately serviced if two or only one side has
the minimum two feet clearance. The unit must be
located in the conditicned space to prevent freezing
cf the water lines and to permit proper automatic shut
off of the water regulating valves. See water piping
section.

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

Before setting the unit, consider ease of piping, drain
and electrical connections for the unit. Also, for

units with heat recovery unit, consider the proximity

of the unit to the water heater or storage tank. TFPlace
the unit on a solid base, preferanly concrete to minimize
undesirable noise and vibration. DO NOT elevate the

base pan on rubber or cork vibration eliminatcr pads as
this will permit the unit base to act like a drum,
ransmitting objectionable noise.

3. MAIN POWER

Refer to the unit serial plate for wire sizing infor-
maticn and correct overcurrent protection size. Each
unit is marked with a "Minimum Circuit Ampacity.”
This means that field wiring <onductors must be sized
to carry that amcunt of current. Each unit and/or
wiring diagram is also marked "Use Copper Conductors
Only," meaning the leads provided are not suitable for
aluminum wiring. Refer to the Naticnal Electric Code
for complete current-carrying capacity data on the
varicous grades of wiring materiaj.

\‘.

All electrical connections are made through the top
of the unit. High voltage connections are made with
cthe 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
Protective 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 over-
current protective device must be used to provide
for proper circuit prctecticn and to avoid nuisance
trips due to the momentary high starting current

of the compressor motor.

-

4. CONTRCL CIRCUIT — LOW VOLTAGE WIRING

A 24 volt terminal strip is mounted in control bex
of the unit. Two types of thermostats are availa-
ble: 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
upit is "locked out” because of the low or high
pressure control. Refer to the wiring diagrams

at the end of this manual for correct cennection

of the terminals. 2) Two stage heat, single stage
cool to cperate the heat pump or electric heaters
or fossil fuel furnace on heating or the heat pump
on cocling. This thermostat is al3o =quipped with
a signal light to indicate when the unit is "locked
out” because of operation of the low or high
pressure control. In addition, a seccnd signal
light tells when the unit has been placed in
Emergency Heat. Refer to the wiring diagram at the
end of this manual and tc the wiring diagram packed
with the duct heater for correct connection of the
low voltage terminals.

$. 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 inich FPT for the WQS30/36.
Connections are 1 inch hose for the WQSS0.

6. WATER CONNECTICNS

-’
It is very important that an adeguate supply of
clean, non-corrosive water at the proper pressure
be provided before the installation is made. In-
gufficient water, in the heating mode for example,
will cause the low pressure control to trip,
shutting down the heat pump. In assessing the
capacity of the water system, it is advisable that
the complete water system Le evaluated to prevent
pessible lack of water or water pressure at
various household 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 corrosicn
of the water pipe. Because of the relatively cold
temperatures encountered with well water, it is
strongly recommended that the water lines con-
necting the unit be insulated to prevent water
droplets fzrom condensing on the pipe surface.

Refer toc Piping, Figure 4. Slow closing Sclenoid
Valve (h) with a 24V coil provides on/cff control
of the water flow to the unit. Refer to the
wiring diagram for correct hookup of the valve
solencid <coil.

Constant Flow Valve (7) provides correct flow of
water to the unit regardless of variations in water
pressure, Observe the water flow direction indi-
cated by the arrow on the side of the valve body.
rollowing is a table showing which valve is to he
installed with which heat pump.

HEAT PUMP MODEL FLOW RATE PART NUMBER

WQS30, WQSD3o

WQS36, WQSD1s 5 GPM B603-011

WQS30, WQSDS0 6 GPM 8603~007 .

Strainer(5) installed upstream of constant
flow valve(7) to collect foreign macerial
which would clog the flow valve orifice.
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The figure shows the use of shut-off wvalves (9) ard
{(11), on the in and out water lines to permit iso-
laticon of the unit from the plumbing system sheould
future service work require chis. Glecbe valves
should not be used as shuroff valves hacause of the
excessive pressure Zrop inherent in the valve Je-
sicn. Iastead use jate or bell valves a3 shutorfs
50 as to minimize pressure drop.

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

Drain Tocks (12} provide acgess ©o the system to
check water Zleow through the constant flow valve
tc insure adeguate water flow through the unit. a
water metfaer 1-10 GPM {8603-012) is used to check
the water flow rata.

7. WELL PUMP SIZING

Strictly speaking, sizing the well pump is the re-
sponsibility of the well drilling concractor. It is
important, however, that the HVAC contracicr he
familiar with the factors that determine what size
oump will be required. Rule of thumb estimates will
invariablv lead to under or oversized well pumps.
Undersizing the pump will result in inadequate water
to the whole plumbing system but with especially bad
results to the heat pump—HyC HEAT/NC COQL calls will
segult., Oversized pumps will short cycle anéd could
cause premature pump motor or switch failure.

The well pump must be capable of supplying enouch
water and at an adeguate pressure %o meet competing
demands of water fixtures. The well pump must be
3ized in such a way that three requirements are met:

l. Adeguate flew rate in gpm.

2. Adequata pressure at the fixtures.

3. Abls to meet the above from the degth
of the wall-feet of lift.

Tha pressure reguirements put con the pump are di=-
ractly affected by the diameter of the pipe being
used as well as by the water flow rate through the
pive. The worksheet included in Manual 2100-078
should guarantes that the well pump has enough
capacity. It should also insure that the piping is
nes wndersized which would create too much pressure
due to frictisn loss. High pressure losses due :to
undersized pipe will reduce efficiency and reguire
larger purps and could alsoc create water nolse
probklems.

FINAL CHECK LIST

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

1. Proper voltage to unit,

2. Correct fuse sizes.

3. Tighrc electrical connections.

Water system clean and flushed.

Air purged from water system.

Adequate water flow and pressure to the unit.
Water temperature between 45°F and 95°F.
Condensate line clear and unclcgged.
Blower wheel free to rotate.

Raturn air filter is installed.

Accasgs panels and enclosures are
installed and secured.
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To start and check balance the unit, see the "Segquence
of Operatizsn” and "System Star+-Up Procedures” in the
Installation Instructions.

SEQUENCE OF OPERATION — WS WITH FOSSIL FUEL FURNACE

1. FIRST STAGE HEATING

On a call Zfor heating a circuit is made between X and
Y at the reom thermoswat. At the same time a circuit
is made between R and G. The "G" c¢ircuit energizes the
blower reliazy of the fan center. The blower relay con-
racts comclete a circulr to the furnace blower motor
and the blcower runs. The Y circuit is routed o the ¥
“egrminal of the compresscr section and thea o terminal
4 2f the lcckout relay. Terminal 4 of the lockcut
relay provides three possible pa*hs for the currgnt <o
take.

.

a. Terminal 4 to 2 == crly possible 17 the
logkout relavy is snergized.

b, Terminal 4 =o 3 — in combination with =he
comprassor contac=or <oil and offers hizh

resistance to currsnt flow.

c. Tarminal 4 to £ — path of least resistance
Current flows until logkout relav is aner-
gized.

From terminal S oi the lockout relav the Y circuis
continues throuch the low and high prassure switch
(normally closed! tz the nermally closed conhacts
{5 and 67 of the Tossil Puel Relay and then to the
compressor contactor coil. The compressor contac:z
¢oll is energized and a high wveltage cizcuit is
made to the conpressor—+the COmMpresscor runs. Sinc
the "0" terminal is no: energized, the reversing
valve solzanoid is not energized and %he unit is 1o
heating.

AV ISCLATICON ZZLAY T2 X2
SONNECT TET

e . e

MCGTAT TIEMINALS IO THE SWITIE JO¥TAC
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RELAY.

2. SECOND SETAGE STARTS GAS BURNER {cr oil burn

When the second stage bulb of the wall thermostat
makes, a circuit is completed between R and W2 of
the wall thermostat. This circuit is routed to WI
of the compressor 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 contactor coil
circuit open and the compressor contacter coil
drops cut. The compresscr no leonger is running.
Normally open contacts (2 2nd 4 of the Fossil Fual
Relay} close and cha W2 circuit continues from
terminal 3 of the Fossil Fuel Relay to tarminal 4
across the now Closed contact to terminal 2 and
then to terminal Vv of the COMPressor $ectlion.
Terminal ¥V is connacted to the gas valve solenoid
which 15 now energized and the gas valve opens.
Tossil fuel furnace is now energized and the cas
valve opens. Fossil fuel furnace is now energized.

3. PIRST STAGE KEEPS GAS BURNER CPERATING
{or oil Hurner)

When the compressor contactor coil circuit is in-
terrupted by the functioning of the Fossil Fuel
Relay (5 and 6 cpani, the path of least resistance
for the Y circuit is no longexr to the compressor
contacter coil {4 to 5 of the lockout relay!.
Currant can now flow through the lockout relay
coil (4 to 3) returning through the compressor
contactor coil as a wire apnd proceeding to the
commen side of the transformer. The lockout ralay
is energized. The resistance of the lecckout relat
coil causes a voltage drop sufficient to prevent
the compressor contactor coil from energizine (n
longer 24 volts at the compressor contactor coil
and the compressor is preventad from running.

)
)

When the lockout relay coil is energized, the ¥
circuit {first stage heating) is re-routed freom

4 and 5 of the lockeut relay (now open) ta 4 and
of rhe lockout relay inow =losed), From terminal
2 of the lockout relay the first staga heating ¥
circuic goes to the normally closed contacts (S an
6} of the changeover relay. From the changeovar
relay the circuic goes to terminal V of the ccom-
pressor secticn and then to the gas valve. The
gas valwve, therefore, though originallv enerdized
bv second stage heating, will not shut off unti.
first stace heating 13 satisfied.

The purmcse 9f the changeover relay 1s to prevent
cpearaticn of the gas vaive when the lockout relay
is energized in czoling (for example high pressure
switch opens). The coil of the changeover relay
is connectes to the "N" terminal l(only energiced
in ¢ocling) and <hersiore the changeover >elay
contacts (53 and 5 - normally closed) are open in
cgoling—gas wvalve 15 preventad froh oserating.

-’



+. COQLING 4.

When the svstem switch of the wall thermostat is
moved to COOL a circuit is completed from R to 0
{whether the cooling bulb is made or not). The
"g" rerminal is connected tc the reversing valve
solenoid and the changeover relay ccil. The re-
versing valve sclenoid and the changeover relay
coil are energized and stay energized until the
system switch cf the wall thermostat is moved from
the cocl position (to OFF, HEAT or EM. HEAT).

When the cooling bulb makes, the Y circuit is

znergized and follows the path described above for 5.
first stade heating. The compressor runs and,

sinece the reversing valve is energized, the unit

is in cooling.

5. CHECK LIGHT
is inter-

switch
least re-

If the Y circuit to the contactor coil
rupted because the high (low) pressure
opens, the Y circuit takes the path of
sistance at the lockout relay and goes from 4 to

1 of the lockout relay and the lockout relay coil

is anergized. The lockout relay coil will remain

energized until the Y circuit is broken either by

moving the system switch to OFF or by satisfying

the first stage heating/ccoling bulb. The Y circuit

then takes the same path as degcribed above, first

stage heating (namely, in heating, from lockout

relay terminals 4 to 2—now closed-—tc normally 7.
closed contacts 5 and 6 of the changeover relay to

terminal V and then to the gas valve; in cooling

normally c¢losed contacts 5 and § of the changeover

relay are open—colil energized-—and the circuit to

the gas valve is brcken.

When refrigerant pressures equalize,
pressure gwitch automatically resets (pressure

switch contacts close). However, the compressor

contactor coil circuit is still interrupted at the

lockout relay (terminals 4 and 5 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 9.
thermostat.

the high (low)

The check light circuit may be traced as follows:

R through the heating/cooling bhulb te ¥. Y to X2
through the check light to L. L of the wall ther-
mostat to L of the compressor section to 5 of the
lockout relay (4 to 5 of the lockout relay open due
to function of the high (low) pressure switch and
lockout relay). Terminal 5 of the lockeout relay to
cone 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 5 and 6
of the Fossil Fuel Relay and then toc the contacteor
coil as a wire and back to the common side of the
transformer. The check light circuit is complete
and the light is on.

0.

The check light does not come on until the lockaout
relay coil is energized, breaking the T circuit at
terminals 4 and 4 of the lockout relay. The check
light will zemain energized until the lockout relay
15 de-energized—system switch moved to OFF or the
heat/cool thermostat bulb is satisfied.

SYSTEM START UP PROCEDURE

1. Be sure main power to the unit is OFF at the
disconnect.
switch

2. Set thermostat system switch to OFF, fan

te AUTO.

3. Move main power disconnect to ON. Power should
be on to unit for a minimum of four hours or
sixty minutes per pound of refrigerant. This
allows the crankcase heater toc drive anv re-
frigerant liguid out of the compressor sump.
This procedure should be followad whenever the
power nas been off for twelve hours or longer.
Excent as required for safety while servicing—
=0 WOT OPEN THE UNIT DISCOWMECT SWITCH.

check system air flow for obstructions.

2) Move thermostat fan switch to ONW.
Blower runs.

b} Be sure all registers angd grilles
are open.

c) Move thermostat fan switch to AUTO.
Blower should stop.

Fully open the manual inlet and ouitlet valves.
Check water flow.

a) Connect a water flow meter ko the drain
cock (l2, Fig. 4) between the constant
flow valve and the solencid valve. Run
a hose from the flow meter to a drain or
sink. Open the drain cock.

b} Check the water flow rate through constant
flow valve to be sure it is the same as
the unit is rated for.

{Example: 5 GPM for a WQS3Q)

¢} When water flow is okay. close drain cock
and remove the water flow meter. The unit
is now ready to start.

Start the upit in cooling mode. /1 By moving
the thermostat switch to cool, fan should be
set for AUTO.

a} Check to see the solenoid valve cpened.

Check the system refrigerant pressures against
the cooling refrigerant pressure curve in the
Installation Manual for rated water flow and
entering water temperatures. If the refrig-
erant preasures do not match, check for air
flow problem then refrigeration system
problem.

Switch the unit to the heating mode. ZCS By
moving the thermostat switch to heat, fan
should be set for AUTO.

a) Check to see the solenoid valve opened
again.

Check the refrigerant system pressures against
the heating refrigerant pressure curve in
Installation Manual, Once again, if they do
not match, check for air flow problems and
then refrigeration system problems.

NOTE: If a charge problem is determined
(high or low):

a} Check for possible refrigerant leaks.

b) Discharge all remaining refrigerant from
unit.

c) Evacuate unit down to 2% inches of vacuum.

d} Recharge the unit with refrigerant by
weight. This is the only way to insure
a proper charge in cap tube system.

A\

Por models with domestic hot water heat
exchanger, be sure the water pump switch
is off while checking refrigerant system.



UNIT WITH HEAT RECOVERY FOR YEATING \
DOMESTIC HOT WATER -- WOSD SERIES ~

GENERAL

Units having a heat recovery coil should only be in-v
stalled by trained refrigeration technicians. These
instructicns serve ag a guide to the technician in-
stalling the heat recovery portion of the unit. They

are not intended as a step-by-step procedure with

which the mechanically inclined owner can install

the unit.

DESCRIPTICN

Units with the heat recovery coil mounted at the
factory are designed to recover the “"waste” heat
from the compressor discharge 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 already
dascribed for the heat pump, these units are equipped
with an additional water-to-refrigerant coil, a
circulating pump and a thermostat to control the
cperation of the circulating pump. The water=-to-
refrigerant coil is constructed of two tubes. Water
flows through the center tube, refrigerant flows
through a surrounding tube, totally separated from
the water tube. The space between these two tubes ls
vented to atmosphere, In the unlikely event a leak
should develop, no leakage can occur between the
water and the refrigerant.

INSTALLATICN

L., TWQO TANK. In order to realize the maximum
energy savings from the domestic hot water heat rae-
covery unit, it is recommendad that a second water
storage tank be installed in addition to the main
hot water heater. Fossil fuel fired water heaters
must be a two tank installation. If the exigting
water heater ia electric, the two tank installatien
is still the best approach, howaver, a one tank in-
stallaticn is satisfactory. Tanks specifically in-
tended for hot water storage are available from -~
water heater manufacturers (solar hot water storage
tanksl. Theae tanks have special dip tube arrange=-
ments, are built without heaters and are constructed
with heavier insulation. However, a well insulated
olectric water heater without the electric heating
elements connected will alsc make a suitable storage
tank,

The aize of this tank should ba as large as space
and economy permit but in no event should it he

less than one-half of the dally water requirements
for the occupanta, As a guide in estimating the
daily family water requirements, the Department of
Energy recommends a figure of 16.07 gallona of hot
water per day per individual., For example, a family
of four would require 64.3 gallons per day

(4 x 16.07),

2., ONE TANK. Where space or first cost economy
dictates only one hot water heater, a singls tank
inatallation 1s permissible. It should be noted,
however, that the amount ¢f savings realized is
reduced.

The single hot water tank may be a new hot water
heater (sized in this case to 100% of daily water
regquirements! or the existing water heater in the
case of a retrofit installation, The existing hot
water heater should be carefully inspected and any
sediment removed by draining the water heater and
flushing it until all loose sediment has been
flushed away. This sediment, beaides cutting down
on the efficiency cf the water heater and heat ze-
covery unit, could damage the cizculating pump, or
clog the strainer and stop watar flow.
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LOCATION

*n Zectermining the location of the scorage cank {and
the water heater) keepP in mind +=hat small “emperacure
differences between the storage tank watsr tempera-
ture and the refrigerant temperature permi%t chis unit
to functicn, It is consequently necessary that all
tubing be Xxept as short and direct as possible and
that the tubing be adequately and thecroughly insu-
lated.

Locate the storage tank as close to the heat pump
ard water neater as the Ilnstallation permits, Be
gure to provide adequate service access to all com=~
ponencs.

INSTALLATION PROCEDURE - GENERAL

1. Turn off the water heater electric power (if
electric hot water heater) or close the fuel supply
lire (i1f fossil fuel water heater).

2. Turn off the electric power to the water

source heat pump.

3. Shut cff the main water supply line bv clos-
ing the water valve at the well pressure tarnk (if a
well system} or the water meter (if city water is
being used for domestic purposes).

. Ccnnect a garden hcse to the water heater
rain valve (bcttom of the water heater tank) and
rain the water heater to a floor drain or other
onvenient drain.

4
drai
d
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5. If the water heater has been in service fer
some time, inspect it for sediment, Remove all
sadiment and thoroughly £flush the water heater tank,

WATER PIPING

Two tank installation, refer to Piping Diagram,
fig3. 7 and steps 1 to 2, and Two Tank installation
instructicons. One tank installation, refer to
Piping Diagram, Tig. 8 and steps 1 to 3 and One
Tank installiation instructions. Follow all lacal
plumbing codes. Piping connections are l,/2 inch C.D.
copper pipe, Type K or L, and are made inside the
cnit., Route the copper through the top of the heat
pump through the holes provided.
1. A plugged tee and shut ¢ff valve should be
orovided near the heat pump unit, This' will make it
2asy if it ever becomes necessary to ¢lean the de-
superheater coil. A Suitable cleaner is mentioned
helow, "Water Corrosion" sectien. The shut off
valves will isolate the unit from the rest of the
plumbing and the plugged tees will provide access
=¢ the c¢oil and pump f£or the cleaner.

2. A strainer is included in both fiqures o
collect any sediment which may accumulate in the
storage tank or water heater. This strainer should
be of the cleanable "Y" type. It is more important
+hat the strainer be included on one tank retrofis
installation where the hot water heater may be
suspected of sedimentartion.

A check valve is shown In both figures as an
The purpose 2f the check valve is to pre-
vent any contaminacion of the water system in the
unlikely event that the heat exchanger develcps a
leak. Check the local plumbing code as this check
valve may be required.

THG TANK INSTALLATION - FIGURE 7

1., Water intc the heat recovery unit is taken
frem the bottem of the storage tank, This locaticn
will insure that the coldest water will always be
circulated to the recovery unit.

i

option.

2, If a solar type water storage tank is being
used (specifically cesigned for storing but not
heating water), insert %the dip tubes according o
the manufaccurer's instructions.

3. 1If a second water heater is heing used faor
storage, Iinstall a pipe thread tee and a suitably
sized pipe nipple in the water hgater drain ccon-
nectign (bottom of the tank). The rzun of the tee
is connected tetween the water heater and a &rain
yalve, Brass or bronze fittings are recomended

e

N
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Zzr these Zittings. Chegkx the local plumbing oo
brass or bronze may be reguired. The branch of th
tee s connacted to the recovery unit "water in”
ccpper tube. Use a pipe thread =o sweat adapter :c
cennect the tubing becween the tee and racovery unit.

4. The "water ouc" tubing frem the racovery unit
is connectad through a fee te the storage tank and tc
the normal "water :n" of the main warsr haeater.

5., Copld water into the storagae tank is connected
the "wacter in" <of the storage tank.

6. An ¢pticnal bypass lcop with valve is shown
in Fig. 7 between the water into the storage tank
and the “"water out"” of the storace tank. The lcop
will make future service work easier should it be-
Zcme necessary to drain the storage tank. In
normal cperaticn the valve in the bypass lgop sheould
be closed.

ONE TANK INSTALLATION — FIGURE 8

HOT RECOMMENDED FOR FOSSIL FUEL FIRED WATER HEATER

1. Tnless the single hot water heatar is new, it
should be theorcughly inspected and cleaned of sedi=-
ment, Flush the tank several times and inspec:t it
after =ach flushing. Be sure the tank is free of
sedimentaticn.

2., Water frocm the hort water heater is connected
to the domestic hot water supply as any conventional
hot water nmeater would be connected.

3. Water to the heat recovery unit is connected
through a tee at the drain valve connecticn cf the
hot water heater as desgcribed in step 3 above.

4.
the "water in"
through a tee.

QPERATION OF THE HEAT RECQVERY UNIT

The ¢irculating pump and sclernoid valve are wWired in
parailel with the heat pump compressor (230 VAC
cireuit). Thus, no water can be circulated to the
warer-to-refrigerant coil unless the compressor is
in cperation.

Water f{rom the recovery unit is connected at
connection of the hot water heater

In addition, a thermostat, attached to the entering
water tube 9f the pump, is wired in series with the
pump motor and sclencid valve. The thermostat is
normally cleosed and opens when che tube temperature
reaches 150°F. This will stop further heating of
the water by the recovery unit and is intended to
prevent overheatlng the water. The thermostat will
reset at approximately 120°F.

Heat for domestic hot water is obtaineé from the
discharge gas of the compressor. This heat weould
ordinarily be rejectad to the ground water in the
cooling mode or to the room air in the heating mode.
Wlth the recovery unit this heat is cransferred to
the gtocrage tank or water heacter,

START UP AND CHECK OUT

1. 3Be sure all shut oiff valves are open. If
cpticnal bypasas valve, see Fig. 7, has been in-
3talled, this valve should be zlosed,

2, Open a hot water faucet <o permit any air ¢
blaed from the plumbing.

3. Turn off the heat pump disconnect.

4. Tempcrarily remove colpressor wire from lecad
side of contactor and insulate.
Turn heat pump discennect ON.

S

§, Set the wall thermostat to cool.

inspect for water leaks and verify pwnp is

7.
aperating.
8. Again turn off che heat pump disconnect.

3, SZe~install compressor wWire on compressor
contactor werminail.

-
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START U? AND CHECKX QUT (Contl

10. Repeat steps 5 and 6. Feel the "water in"
and "water out" tubes. There should be a noticeable
temperature difference., How much temperature cGiffer-
ence you measure will depend upon tubing length, flow
rate, storage tank temperature and could vary frem
2°F to 20°F.

11, Move thermostat system to QFF. Verify that
water pump sStops.

WATER CORROSION

Two concerns will immecdiately come to light when con-
sidering a water scurce heat pump, whether for ground
water or for a clesed leop application; Will there be
encugh water? And, how will the water quality affect
the system?

Water guantity is an important consideration and one
which iz easily determined. The well driller must per-
form a pump down test on the well according to methods
degpribad by the National Well Water Assosiation. This test,
I7 performed correctly, will provide information on
~he rate of fiow and on the capacity of the well. It
is impartant to consider the overall capacity of the
well when thinking about a water scurce heat pump
because the heat pump may be required to run for ex-
tended periods of time,

The second concern, about water guality, 1ls equally
important. Generally speaking, 1f the water is not
offensive for drinking purposes, it should pose no
problem for the heat pump., The well driller or local
water softening company can perform tests which will
determine the chemical proparties of the well warcer.

Water guality prcblems will show up in the heat pump
in one or more of the following ways:

Decrease in water flow through the unit.
Decreased heat transfer of the water coil
{entering to leaving water temperature
difference is less).

1.
2.

There are four main water gquality problems assoc-
iated with ground water. These are:

(1) Biological growth. This is the growth of mic-
roscopls ordanisms 1n  the water and will show up
as a slimy deposit throughout the water system.
Shock treatment of the well is usually regquired
and this is best left up to the well driller. The
treatment consists of injecting chlorine into the
well casing and flushing the system until all
growth is removed,

(2) suspended particles in the water. Filtering will
usuaIIy remove mMost suspenaea particles (fine sapd,
small gravel) from the water., The problem with
suspended particles in the water is that it will
erode metal parts, pumps, heat transfer coils, etc.
So long as the filter is cleaned and periocdically
maintained, suspended particles should pose no
serious problem. Consult with your well driller.

{3) Corresion of metal. Corrosion of metal parts
results from elther highly corrosive water (acid
water, generally not the case with ground water)

or galvanic reaction between dissimilar metals in
ke presence cof water. By using plastic plumbing or
di~elaectric unions galvanic reaction is eliminated.
The use of corrosion resistant materials (such as
the Cupre Nickel coil) throughout the water system
will reduce corrosion problems significantly.

(4) Scale formation, Qf all the water problems, the
formation of scale by ground water is by far the most
commen. Usually this scale 1s due to the formation
of calcium carbonate but magnesium carbonate or
calcium sulfate may alse be present. Carbon dioxide
gas (CQ2), the carbonate of calclum and magnesium
carbonate, is very soluble in water, It will re~
main dissolved in the water until some cutside
factor upsats the balance. This outside influencs
may ba a large change in watar temperature or
pressure. When this happens, enough carbon cioxide
gas combines with dissoclved <alcium or magnesium

in the water and falls out of sclution until a new
balance is reached, The change in temperature that

this heat pump produces is uysually neot high
enough to cause the dissclved gas to fall out cf
golution. Likewise if pressure drops are Xept to
a reascnable level, no precipitation of carben
dioxide should occur.

REMEDIES OF WATER PROBLEMS

WATER TREATMENT., Water treatment can usually be
economically justified for closed loop systems.
However, because of the large amounts of water in-
volved with a ground water heat pump, water treat-
ment is generally too expensive.

ACID CLEANING THE WATER COIL OR HEAT RECCVERY UNIT.
If scaling of the coil is strongly suspected, the
coil can be cleaned up with a solution of Phosphoric
Acid (food grade acid). Follow the manufacturer's
directions for mixing, use, etc. Refer <o the
"Cleaning Water Coil", Fig. 9. The acid solution
can be introduced intc the heat pump coll through
the hose bib (Part B of Fig. 9). Be sure the
isolation valves (Parts 9 and 1l of Fig. 9) are
closed to prevent contamination of the rest of the
system by the coil. The acid should be pumped from
a bucket into the hose bib (Part 8§, Fig. 9) and
returned to the bucket through the cther hose bib
(Part 10, Fig. 9%). Follow the mapufacturer's
directions for the product used as to how long the
solution is to be circulated, but it is usually
circulated for a pericd of several hours.

T
wares ayt
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WCRET OF ACID MLUTION
(age 1exy)

TIGIRE 9
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TABLE 1. ADD-ON COMPONENT SELECTION LIST
Heat Pump . Cail w/Furnace , Bard Parts Needed
Compressor Section Section Type Part No. Gty. Description
wQsS30, WQsSD30 H3AQT 8403-017 1 TA74R112% Thermostat
WQS 36, WQSDi6 Gas
WQS50, WQsSD50 H4AQ1 3404-009 1 Q67401181 Subbase
WQ530, WQsD 230 H3AQ1 8403017 1 T874R 1129 Thermaostat
WQs36, WQSD36 Qil 8404-009 T U&TULTIBT Subbase
WQ550, WQSD50 H4AQ1 820t-015 1 Isolating Relay
WQS530, WQsSD30 H3AQ1 8403-017 1 TA874R1129 Thermoastat
WQSi6, wQsDi6 Electric
WQS50, WQSD50 H5AQ1 8404~ 009 1 Q&74L1181 Subbase
WwQs30, WQsDio B3IEEHQ oA 8402-017 1 T874R 1129 T hermostat
WQS 36, WQSDis B36HQ1 *None
WQS50, WQSD50 BCYBA 8404009 1 Q674L1181 Subbase
*No furnace required. Biower coil permits independent operation for horizontal
or upflow operation.
TABLE 2 TABLE 3
Min. Available Flow Rate BLOWER COIL PERFORMANCE
Part No. Pressure P5IC GPM CFM - Dry Coil With Filter
3603-011 18" 5 E.S.P. BISEHQ! BCHBA
. .
8603-007 15 s in Low/High | Low/High | Low/High
*The pressure drop through the constant l42“ 3oy i 3
flow valve will vary depending on the ]
available pressure ahead of the valve. Un~- - 00 1250/ 1485 110071345 182572040
less a minimum of 15 psig is available
immediately ahead of the valve, no water -10 121571430 1080/1315 1775/1965
will fow. .20 1180/1375 | 1650/1275 | 1725/1885
.30 115071320 1015/1220 1670/181¢0
.40 1100/17265 985/1170 1585/ 1715
TABLE 4 .50 1050/1190 | 935/1115 | 1500/1615
RATED EVAPQRATOR AIR FLOW
CFM/ESP DRY COIL .60 §75/1115 875/ 1040 1820/1520
: *Reduce £.5.P, by .1¢ with RA4S return air plenum
Model WwWQs 3o wWQSas wQss0 . R .
with one opening. By .05 for horizontal and down-
Ne. wQsD30 WQsSD 36 Wasoso flow instaliations.
1150/.20 1250/.27
H3AQ1 Press. Drop Press.Drop -
HEAQT _ _ 1625/. 30 TABLE &
Press. Drop WATER COIL PRESSURE DROP
B36EHQ1 | 1150/ .44 ESP | 1200/. 30 ESP -
Q / MODEL WQS530-WQSD30| WQS16-wQSD 36| WQS50-wQsSDs0
48A - - 1 .
BC 850/.45 GPM Psig [Ft. Hd| Psig [Ft. Hd| Psig |Ft, Hd
R MMEN FLOW N -
ECOMMENDED AIR RANGCE - CFM 4 2.0 4.4 La 4. — -
980 - 1250 | 1025 - 137 - 5 3.0 §.2 2.0 6.6 | - -
3 1500 - 1885 [ 4,2 14.0 2.4 5.5 2.3 5.8
7 5.7 13.1 3.0 6.8 3.2 7.4
8 7.5 7.3 3.9 9.0 4.0 9.2
TABLE 5 9 9.5 21.9 5.5 12,7 5.2 i2.0
10 12.0 7.7 7.6 17.5 6.5 15,0
WATER COIL RATED FLOW 1 14.8 38,1 10.4 24,0 7.7 17.8
12 17.6 40.6 15.3 35.3 9.9 20,8
Model GPM 13 20.3 86,8 20,6 47.5 10.5 24.2
WQ530, wQsD3o 5
WQs$36, WQsD3s TABLE 7. REFRIGERANT CHARGE
wWQS550, WQSD50 ]
wQs3o wWQsD30; WQs535 (wQsD3ie wQssd wQsDso
Water Coil Section 50 oz. 52 oz. 59.5 oz.|61.5 oz, 110 oz 112 oz.
Tubing Set 25' * 3 oz. 3 oz. 3 oz, 3 oz. 8 oz 8 oz,
B36EHQ1T 8 oz. 8 oz. 8 or. 8 oz, - -
BCuaA - - - - 23 oz 23 oz,
H3AQ1 10 oz. 10 or. 10 oz. 10 oz. - -
HuAaQ 1 - - - - 23 oz 23 oz.
*For other length tubing sets see Manuai 2100- 002G
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These curves are based upon 80°DB,

Rated CFM (airflow) for cooling and
and should be used for reference pu
fs any doubt as to correct operatin

system, the charge should be removed, system evacuated,

67°WB R.A.Temp. and
70°DB for heating
rposes only. If there
g charge being 1in the

late instructions.

NOTE: On units with heat recovery coil
(WQSD) turn water pump switch to "off"
before measuring refrigerant pressures.

LOW SIDE PRESSURE--PSIG
{SUCTION LINE)

40

and recharged according to serial p
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WQS30, WQSD30 with H3AQl or B36EHQL @ 5 GPM

RIGH SIDE (DIS

g g
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50 60 70 80 90 100 110
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WQS36, WQSD36 with H3AQL or B36EHQL @ 5 GPM

These curves are based upon 80°DB, 67°WB R.A.Temp. and
Rated CFM (airflow) for cooling and 7D°DB for heating

and should be used for reference purposes only. If there
1s any doubt as to correct operating charge being in the
system, the charge should be removed, system evacuated,
and recharged according to serial plate instructions.

NOTE: On units with heat recovery coil
(WQSD) turn water pump switch to "off"
before measuring refrigerant pressures.

LOW SIDE PRESSURE--PSIG
(SUCTION LINE)

o o
M~ w
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WQS50, WQSD50 with H4AQ1 or BCU8A @ 6 GPM

These curves are based upon 80°DB, 67°WB R.A.Temp. and
Rated CFM (airflow) for cooling and 70°DB for heating

and should be used for reference purposes .only. 1If there
is any doubt as to correct operating charge being in the
system, the charge should be removed, system evacuated,

and recharged according to serial plate instructions.

Note: On units with heat recovery
coil (WQSD) turn water pump switch
to "off" before measuring refrigerant
pressures,

LOW SIDE PRESSURE--PSIG
(SUCTION LINE)
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INSTALLING REFRIGERANT TUBING

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 ligquid line. The end ©f the tubing with the
hex nut and gauge port is to be attached to the
condensing unikt.

Unroll the tuking, heing careful not te kink, and
install it between the condensing unit and the
evapcrater coil.

CAUTION: Be careful not t¢ tear the insulation
when pushing it through holes in masconry or frame
walls.

when sealing tube opening in house wall use a sorft
material to prevent tube damage and vikraticon trans-
missien.

Befcre fastening either end, use a tubing bender to
make any necessary bends in the tubing. (AVOID
EXCESSIVE BENDING IN ANY ONE PLACE TO 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 foreiqn
materials. If you clean the fittings, lubricate them
with refrigeration oil. Connect both tubes to the
fittings on the ceil and draw up by hand.

When necessary to bend the insulated tube, sucticn
line, cut the insulation areund its circumference at
a distance far engugh beyond the point 9f the bend
30 as &g c=lear the tubing bender.

glip the insulation back together and vapor seal the
jaint with tape.

NOTE: The maximum distance for pre=charge tubing
between the ceondenser and the evagorator is 45 feet.

CAUTION: Prior to connecting the pre~charged tubing
to the evaporateor ceil or cendensing unit, be sure
all bends have been made, then coil any excess
tubing in a horizental plane, with the slope of the
tubing toward the condensing unit.

CAUTION: Be sure tec hold the couplirng firmly
prevent movement of the ccupling and tubing.
Failure to dc so could tear cuc the diasphragm
causing a blockage of the system,

to

CAUTIONM: After starting ko tichten up the fitting
never try to back it off or take it apar=.

For conpecting the tubing at the condensing unit
end, first remove the protective caps and plugs
from the guick-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. ILf you clean the fittings,
lubricate them with refrigeration oil. Connect
both tubes to the fittings on the ¢oil and draw up
by hand.

Locate the gauge port in a 45" angle from a vertical
up position so 3s to be accessible for gauge con-
rections.

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 bettom out then tighten for an additional
1/4 turn so that coupling will seac properly.

sure it 1s tight.
not to tighten too
in the gauge port.

Check the gauge port cap to make
If loose, tighten, being careful
much as it will damage the valve

Leak test all connections asing an Electreonic Leak

Detector or a Halide Torch.

or drop ceiling,
on the larger
chickness,

when tubing ig installed in attics
insulate the gquick connect fitting
tube thoroughly with 3/8 inch wall
closed cell sponge tube insulation or eguivalent.
Failure to insulate will result in water damage to
ceiling since the fitting will "sweat" and drop
water on the ceiling.

-
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PARTS LIST
WATER SQURCE
SPLIT HEAT PUMPS

e A1 ol 21 o4 B
- =] - a @ =]
Part No. Description S 8 S 3 8 8
ES = = = = =
3552~ 007 | Capacitor - Compressor 20/15 =370V x x
§552-033 | Capacitor - Compressor 4as3rey x x
8552-030 ;| Capacitor - Compressor 407440V x x
5811-033 | Capillary Tube - Heating (277 (2}
5811-017 | Capillary Tube - Heating (2) | (2)
5811-021 ¢ Capiilary Tube - Heating {2} (2)
5651-036 | Check Yalve x X x X x X
8000-071 | Compressor ABI2SHT-015-A% x x
8000~052 | Compressor CRGC1-0250-PFV-270 X x
8000-072 { Compressor AVIAUET-001-AY4 X x
5052-007 | Condenser Coil X x
5052-002 | Condenser Coil x x
5052-007 | Condenser Coif x X
8401- 307 | Contactor ~ Comprassor x x x x x x
5052-005 | Desuperheater Coil VB-1/3 X X
3052-004 | Desuperheater Coill VS-1/2 X
8406-016 | High Pressure Switch x x x X x x
3406-015 | Low Pressure Switch X X X X X X
3187-933 } Reflay - Slaging and Changeover 12) 12) £2) {2) [#3] 12
8201-037 | Relay - Lockout x x x x x x
5650-005 | Reversing Vaive x X
5650=009 | Reversing Valve x x
5650-006 | Reversing Yalve x x
5650-008 | Reversing Valve Solenoid. X X X X X X
521 4 [ Strainar - Heating x X x x
5210-005 | Strainer - Heating x X
8607-011 | Terminal Board - 24V x X X X X X
8300-001 | Water Pump 230V x x X
8408-007 | Water Pump Thermostat x x x
5202-009 | Accumulater x x X X
5202- 007 | Accumulator 3 x
5650~011 | Solenoid Valve GS300 x x x

H1

HT & Q1
Anticipator

Fail

Fan

Auto A

Y
-y
System
Switch@® | ©
H2 Falld Q
Em el S
Hea
2 Off (= —~
Anticipator

+

% Coolfg}——o’ bt
= g
VY
N

T874R1129/Q67411181

&Fan switch shown in "Auto" pasitian.

A System switch shown in "Heat" pasitian,
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COMPRESSOR CYCLES ON OVERLOAD
THERMOS TAT CHECK CEGHT
TIGUTD REFRIGERANT FLOGOING
BACK TO COMPRESSOR

LITE-LOCKOUT RELAY
1.0. BLOWER WELL NOT START
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TOHPRESSOR RUAG.

SUCTION PRESSURE T0O HIGH

COMPRESSOR WILT NOT RUN
POMER AT CONTACTOR

HO POMER AT COMTACTOR
COMPRESSOR “HUMS™

COMPRESSOR WILL HOI R
BUT WILL NOT START

HEAD PRESSURE TOO HIGH
HEAD PRESSURE T0O Low
SUCTTON PRESSURE TOO LOW
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DATE OF INSTALLATION

PERFORMANCE CHECK
WATER SQURCE HEAT PUMPS

INSTALLER PLEASE FILL OUT AND
RETAIN WITH UNIT

MODEL NO(S).

SERIAL NO{S].

[TEM

COOLING HEATING § JOB NUMBER

1. HEAD PRESSURE

NAME OF TNSTALLER

2. SUCTION PRESSURE

NAME OF QWNER

WATER TEMP.(IN)

ADDRESS
4. WATER TEMP. (QUT) CITY STATE
5. WATER PRESSURE {IN)
5. WYATER 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.{OUT) D.8.
W.B.
11, NESUPEPHEATER H.,0
TEMP. (IN) “
14, DESUPERHEATER H,2

TEMP. (OUT) 2

This PERFOIMANC
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o / PERFORMANCE CHECK
[// WATER SOURCE HEAT PUNPS

SINCE [ 1914

INSTALLER

PLEASE FILL OUT
AND RETURN TO

|

1

BARD MANUFACTURING COj

Tlease fLl1 out as much of the below information as you can.
This information 18 needed by our Service Department to better
assist you in the event of poscsible future service needs.

DATE OF INSTALLATION MODEL NO(S).

SERIAL NO(S).

ITEM - | COOLING HEATING | JOB NUMBER

1. HEAD PRESSURE NAME OF INSTALLER

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.(OUT) D.B.

W.B.

13. DESUPERHEATER H20
TEMP. (IN}

14. DESUPERHEATER H,0
TEMP. (OUT)

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

Bard Marufacturing Company
P.0. Box 607
Bryan, Ohto 43506
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BARD MANUFACTURING COMPANY -

P. O. Box 607
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