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MANUAL ZIOO-OSSE\

INSTALLATION INSTRUCTIONS

HIGH EFFICIENCY WATER SOURCE

SPLIT HEAT PUMP SYSTEMS

MODELS

wQs30
WQs36
WQs50

‘'WQSD30
‘'WQSD36
‘WQSD50

* Built-in hot water
heat exchonger

GROUND WATER TEMPERATURES 45-75°F







GENERAL

Units are shipped completely assembled and in-
ternally wired, requiring only duct connections,
thermostat wiring, 230-208 volt AC power wiring, and
water piping. The equipment covered in this manual
is to be inatalled by %rained, experienced service
and installation technicians. Any heat pump is more
¢critical of proper refrigerant charge and an adequate
duct system than a cooling only air conditioning
unit.

Thege instructions and any instructions packaged with
any separate edquipment 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 eguipment.

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

UNPACKING

Upon receipt of tha shipment, the carton should be
checked for external signs of shipping damage. If
damage is found, the receiving party must contact.the
laat carrier immediately, preferahly in writing, re-
gquesting inspection by the carrier's agent.

INSTALLATION

1. BTUH CAPACITY SELECTION

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

2. SITE SELECTION

The unit may be inatalled 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 %o prevent freezing
of the water lines and to permit proper autcmatic ashut
off of the water regulating valves. Seae water piping
section.

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

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 heatsr or storage tank., Place

the unit on a solid base, preferably concrete tc minimize

undegirable noise and vibration. DO NOT elevate the
base pan on rubber or cork vibration eliminator pads as
this will permit the unit base to act like a drum,
transmitting objectionable noise.

3. MAIN POWER f

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

Thias means that field wiring conductors must be sized
to carry that amount of current. Each unit and/cr
wiring diagram is also marked "Use Copper Conductors
only," meaning the leads provided are not suitable for
aluminum wiring, Refer to the NatiIonal Electric Code
for complete current-carrying capacity data on the
various grades of wiring material.

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 tc the terminal strip mounted
in the control panel box. Refer to the wiring
diagram for conpecting the terminals.

The unit rating plate lists "Maximum Overcurrent
Protective Device" that is to be used with the
eguipment. This device may be a time delay fuse or
HACR Type circuit breaker. The correct size over-
current prcoctective 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.

4. CONTROL CIRCUIT = LOW VOLTAGE WIRING

A 24 volt terminal strip is mounted in control box
of the unit. Two types of thermoatats 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
unit is "locked out" because of the low or high
presgure control. HRefer 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
or foasil fuel furnace on heating or the heat pump
on cooling. This thermostat is also equipped with
a signal light to indicate when the unit is "locked
out” because of cperation of the low or high
pressure control. In addition, a second aignal
light tells when the unit haa 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.

5. PIPING ACCESS TO THE UNIT

Water piping to and from the unit enters the top

of the unit casing through the water access pansl.
Piping connecticns are made directly te the heat
exchanger coil and are 3/4 inch FPT for the WQS30/36.
Connections are 1l inch hose for the WQS50.

6. WATER CONNECTIONS

It is very important that an adequate supply of
clean, non-corrosive water at the proper presaure
be provided befcore the installation is mada. In-
gufficient water, in the heating mode for example,
will cause the low pressure control te trip,
shutting down the heat pump. In assessing the
capacity of the water system, it is advisable that
the complete water system be avaluated to prevent
poasible lack of water or water pressure at
various household fixtures whenever the heat pump
turns on. All plumbing tc and from the unit is

to be inatalled in accordance with local plumbing
codes. The use of plastic pipe, where permissible,
ia recommended to prevent electrolytic cdrrosion
of the water pipe. Because of the relatively cold
temperaturea encountered with well water, it ia
strongly reccmmended that the water lines con-
necting the unit be ingulated to prevent water
droplets from condensing on the pipe surface.

Refer to Piping, Figure 4. B2low cleosing Sclenoid
valve (6) with a 24V coil provides on/off control
of the water flow to the unit. Refer to the
wiring diagram for correct hookup of the valve
2olencid coil.

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

HEAT PUMP MODEL | FLOW RATE | PART NUMBER
WQs30, WQSD30

HQSJE: WOSD 36 5 GPM 8603-011
WQS50, WQSD5S0 6 GPM 8603-907

Strainer (S) installed upsatream of constant
flow valve(7) to collect foreign material
which would clog the flow valve orifice.
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FIGURE 4
WQ3 TYPICAL WATER PIPING




The figure shows the use of shut-off wvalves (9) and
(11}, on the in and out water lines to permit iso-
lation of the unit from the plumbing system should
future service work require this. Globe valves
should not be used as shutcff valves because of the
excess8ive pressure drop inherent in the valve de-~
sign. Inatead use gate or ball wvalves as shutoffs
50 as to minimize pressure drop.

Drain cocks {8) and {19}, and tees have heen in-
cluded to permit acid cleaning the refrigerant-to-
water coil should such cleaning be required. See
WATER CORROSION. See page 10 for Alternate Method of
Water Contraol.

Drain Cocks (12} provide access to the system to
check water flow through the constant flow valve

to insure adequate water flow through the unit. A
water meter 1-10 GPM {8603-013) is used to check
the water flow rate.

7. WELL PUMP SIZING

Strictly speaking, sizing the well pump is the re-
gponsibility of the well drilling contractor. It is
important, however, that the HVAC contractor be
familiar with the factors that detarmine what size
pump will be required. Rule of thumb estimates will
invariably lead to under or oversized well pumps.
Underasizing the pump will result in inadegquate water
to the whole plumbing system but with especially bad
results to the heat pump—MNO HEAT/NO COOL calls will
result. Oversized pumps will short cycle and could
cause premature pump motor or switch failure.

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

l. 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 lift.

The pressura requirements put on the pump are di-
rectly affected by the diameter of the pipe being
used as well as by the water flow rate through the
pipe. The worksheet 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 pregssure 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:

l. Proper voltage to unit.

2. Correct fuse aizes.

3. Tight electrical connections.

4. Water system clean and flushed.

5. Air purged from water systam.

6. Adequate water flow and pressure to the unit.
7. Water temperature between 45°FP and 95°F.
8. <Condensatsa line clear and unclogged,

9. Blower wheel free to rotate.
10. Return air filter is installed.
1ll. Access panels and enclosures are

installed and secured.

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

SEQUENCE OF OPERATION — WaS WITH FOSSIL FUEL FURNACE
1. FIRST STAGE HEATING

On a call for heating a circuit is made batween 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 ralay of the fan center. The blower relay con-
tacts complete a circuit to the furnace blower motor
and the blower runs. The Y circuit is routed to the Y
terminal of the compressacor section and then to terminal
4 of the lockout relay. Terminal 4 of the lockout
relay providea three possible paths for the current to
take.

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

b. Terminal 4 to 3 — in combination with the
compressor contactor coil and offers high
registance to current flow.

c. Terminal 4 to 5 =— path of least resistance.
Current flows until lockout relay is ener-—
gized.

From terminal 5 of the lockout relay the Y circuit
continues through the low and high pressure switches
(normally closed) to the normally c¢losed contacts

(5 and 6) of the Fossil Fuel Relay and then to the
compressor contactor coil. The compressor contactor
coil is energized and a high voltage circuit is
made to the compressor—the compressor runs. Since
the "0" terminal i3 not energized, the reversing
valve solenoid is not energized and the unit is in
heating.

NOTE: FOR QIL FURNACES TSE AN ISOLATION RELAY IO KEEP
THE TWQ TRANSFORMER CIRCUITS SEPARATED., CONNECT TRE
ISCLATION RELAY COIL BETWEEN "V™ AND "C". CONNECT THE
OIL PRIMARY THERMOSTAT TERMINALS TO THE SWITCE CONTACTS
OF THE ISOLATION RELAT.

2. SECOND STAGE STARTS GAS BURNER (or oil burner)

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 W2
of the compressor section and then to terminal 3
of the Fosail Fuel Relay — the relay is energized.
Normally closed contacts (S and 6 of the Foaail
Fuel Relay} in the compressor contactor coil
circuit open and the compressor contactor coil
drops out. The compressor no longer is running.
Normally open contacts {2 and 4 of the Fosail Fuel
Relay) close and the W2 circuit continues from
terminal 3 of the Fossil Fuel Relay to terminal ¢
across the now cleocsed contact to terminal 2 and
then to terminal V of the compressor section.
Terminal ¥V is connected to the gas valve solenoid
which is now energized and the gas valve opens.
Fosail fuel furnace is now energized and the gas
valve opens. Fossil fuel furnace is now energized.

3. FIRST STAGE XEEPS GAS BURNER OPERATING
{or oil burner)

When the compressor contactor coil circuit is in-
terrupted by the functioning of the Fossil Fuel
Relay (5 and 6 open), the path of least rasistance
for the Y circuit is no longer to the compressor
cantactor coil (4 to 5 of the lockout relay).
Current can now flow through the lockout relay
coil (4 to 3) returning through the compressor
contactor coll as a wire and proceeding to the
common side of the tranaformer. The lockout relay
is energized. The resistance of the lockout relay
coil causes a veoltage drop sufficient to prevent
the compressor contactor coil from energizing (no
longer 24 voltg at the compressor <contactor coil)
and the compresscor is prevented from running.

When the lockout relay coil ia esnargized, the Y
circuit {(first atage 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 closed contacts (5 and
6) of the changeover relay. From the changeover
relay the circuit goes to terminal V of the com—
pressor section and then to the gas valve. The

gas valve, therefore, though originally energized
bz second stage heating, Wi not shut o unti

lrst stage heating 13 satisiied.

Tha purpcome 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 ¢oil of the changeover relay
is connected to the "0" terminal (only energized
in cooling) and therefore the changeover relay
contacts (5 and 5 - normally closed) are open in
cooling—gas valve ig preventad from operating.




4. COOLING

When the system switch of the wall thermostat is
moved to COOL a circuit is completed from R to O
{(whether the cooling bulb is made or not). The
"0" terminal is cconnected to the reversing valve
solenoid and the changeover relay coil. The re-
versing valve sclencid and the changeover relay
coil are energized and stay energized until the
system switch of the wall thermostat is moved from
the cool positien (to OFF, HEAT or EM. HEAT).

When 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.

5. CHECK LIGHT

If the Y circuit to the contactor coil is inter-
rupted because the high (low) pressure switch
opens, the ¥ circuit takea the path of least re-—
gistance at the lockout relay and goes from 4 to

3 of the lockout relay and the lockout relay coil
ia energized. The lockout relay coll will remain
energized untll the Y circuit is broken either by
moving the system switch to OFF or by satisfying
the first stage heating/cocling bulb. The Y circuit
then takes the aame path as described above, first
stage heating (namely, in heating, from lockout
relay terminals 4 to 2—-now closed—to normally
closed contacts 5 and 6 of the changeover relay to
terminal Vv and then to the gas valve; in cooling
normally closed contacts 5 and 6 of the changecover
relay are open—coill energized—and the circuit to
the gas valve is broken.

When refrigerant pressures equalize, the high {(low}
pressure switch automatically resets (pressure
switch contacts clese). However, the compressor
contactor coil circuit is still intarrupted at the
lockout relay (terminals 4 and 5 open). The ¥
circuit is connected to X2 of the wall thermostat -
through a jumper.
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 to X2
through the check light to L. L of the wall thar-
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) pregsure switch and
lockout relay). Terminal 5 of the lockout relay to
one gide of the low pressure switch. Low pregsure
switch (refrigerant pressure equalized and pressure

switch reset in ¢losed position) to the high presaure

switch (alao closed or reset and closed) to 5 and 6
of the Fogsil Fuel Relay and then to the contactor
coil as a wire and back to the common side of the
trangformer. The check light circuit is complete
and the light is on.

Tha check light doesa not come on until the lockout
ralay coil is eneargized, breaking the Y circuit at
terminals 4 and 4 of the lockout relay. The check

light will remain energized until the lockout relay
is de-ener 1z§3-—systam switch moved to OFF or the
heat/cool tharmostat bulb is satiszfied.

SYSTEM START UP PROCEDURE *

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

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

3. Move main power disconnect to ON. Power should
be on to upit for a minimum of four hours or
sixtcy minutes per pound of refrigerant. This
allows the crankcase heater to drive any re-
frigerant liquid out of the compressor sump.
This procedure should be followed whenever the
power has heen off for twelve hours or longer.
Except as required for safety while servicing—
DO ¥OT OPEN THE UNIT DISCONNECT SWITCH.

X2 of the thermostat is intarnally

4.

3.
6.

10.

Check system air flow for obstructions.

a} Move thermostat fan switch to OW.
Blower runs.

b) Be sure all registers and grilles
are open.

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

Fully open the manual inlet and outlet valves.

Check water flow.

a) Connect a water flow meter to the drain
cock (12, Fig. 4) between the constant
flow valve and the solenocid valwve. Run
a hose from the flow meter to a drain or
sink. Open the drain cock.

bl 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 WQS30)}
¢) When water flcw is okay, close drain cock

and remove the water flow meter. The unit
is now ready to start.

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

a) Check to see the solenoid valve opened.

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

Switch the unit to the heating mode. é;; 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 systam prassures 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.

bl Discharge all remaining refrigerant from
unit.

¢} Evacuate unit down to 29 inchea of vacuum.

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

ZCS For models with domestic hot water heat
axchanger, be sure the water pump aswitch
is off while checking refrigerant system.

*See page 10 for Start Up Procedures Using
Water Regulating Valves.




UNIT WITH HEAT RECOVERY FOR HEATING
DOMESTIC HQOT WATER -- WQSD SERIES

GENERAL

Units having a heat recovery coil should only be in-
stalled by trained refrigeration techniciana. These
instructicns serve as 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.

DESCRIPTION

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 sc
aquipped may be identified by the 'letter "D" in the
model number. In addition to the components already
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 circulating pump. The water-to-
rafrigerant 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 batween thase two tubes is
vented to atmosphere. In the unlikely aevent a leak
should develop, no leakage can occur between the
water and the refrigerant.

INSTALLATION

l. TWO TANK. 1In order to realize the maximum
energy 3Javings from the domestic hot water heat re-
covery unit, it is recommended that a second water
storage tank ba inastalled in addition to the main
hot water heater. Fosail fusl fired water heatars
nmust be a two tank installation. If tha aexisting
water heater is electric, the two tank installation
is still the beat approach, however, a ons tank in-
stallation is satisfactory. Tanks epecifically in-
tandad for hot water storage are avallable from
water heater manufacturers {golar hot water storage
tanks). These tanks have special dip tube arrange-
mants, are built without heaters and are constructed
with beavier insulation. However, a well insulated
alectric water heater without the electric heating
elements connected will alac make a suitahle storage
tank. .

The aize of this tank should be as large as space
and aconomy permit but in no event should it be

lass than one—-half of the daily water requiremants
for the occupants. As a guide in eatimating the
daily family water requirements, the Department of
Energy reccmmends a figqure of 16,07 gallona of hot
water per day per individual. For axample, a family
of four would require 64.3 gallens par day

(4 x 16.07) .

2. ONE TANK. Where space or first coat economy
dictates only one hot water heater, a single tank
installaticn is parmisaiblae. It should be noted,
however, that the amount of savings realized is
raduced.

The single hot water tank may be a new hot water
heater (sized in this case to 1l00% of daily water
requiremsnts} or the existing water heater in the
case of a retrofit installation. The existing hot
water heatar should be carefully inspected and any
gedimeant removed by draining the water heater and
flushing it until all looae sediment has bean
flushed away. This sediment, basidas cutting down
on the efficiency of the water heater and heat re-
covery unit, could damage the circulating pump, or
clog the strainer and stop water flow.
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LOCATION -

In decermining the location of the storage tank (and
the water heater) keep in mind that small temperature
differences between the storage tank water tempera-
ture and the refrigerant temperature perwmit this unit
to function. It is consequently necessary that all
tubing be kept as short and direct as possible and
that the tubing be adeqguately and thoroughly insu~
lated.

Locate the storage tank as cleose to the heat pump
and water heater as the installation permits., Be
sure teo provide adequate service access to all com=
ponents.

INSTALLATION PROCEDURE - GENERAL

l. Turn off the water heater electric power (if
electric hot water heater) or close the fuel supply
line {(if fossil fuel water heater).

2. Turn off the electric power to the water
sgurce Neat pump.

3. Shut off the main water supply line by clos-
ing the water valve at the well pressure tank (if a
well system! or the water meter (if city water ia
being used for domestic purpeoses).

4. Connect a garden hcse to the water heater
drain valve {bottom of tha water heater tank} and
drain the water heater to a floor drain or other
convenient drain.

5. If the water heater has been in service for
some time, inspect it for sediment. Remove all
sediment and thorcughly flush the water heater tank.

HATER PIPING

Two tank installation, refer to Piping Diagram,

Fig. 7 and steps 1 to 3, and Twe Tank installation
instrucrions. Cne tank installation, refer to

Piping Diagram, Fig. 8 and steps 1 to 3 and One

Tank installation instructions. Feollow all local
plumbing cocdes. Piping connections are 1/2 inch O.D.
copper pipe, Type K or L, and are made inside the
unit. Routs the copper through the top of the heat
Pump through the holes provided.

1. A plugged tee and shut off valve should be
provided near the heat pump unit, This will make it
easy if it ever becomes necessary to clean the de-
superheater ceil. A suitable cleaner i3 mentioned
below, "Water Correosion" section. The shut off
valves will isolate the unit from the rest of the
plumbing and the plugged tees will provide accesa
to the g£oil and pump for the cleaner.

2. A strainer is included in both figures to
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
that the strainer be included on cone tank retrofic
installation where the hot water heater may be
suspected of sedimentation.

3. A check valve is shown in both figures as an
option. The purpose of the check valve is to pre-
vent any contamination of the water system in the
unlikely event that the heat exchangez develops a
leak. Check the local plumbing code aa this check
valve may be required.

THO TANK INSTALLATION - FIGURE 7 :

l. Water into the heat reccovery 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.

2, If a solar type water storage tank is belng
used (specifically designed for storing but not
heating water), insert the dip tubes according to
the manufacturer's inatructions.

3. If a second water heater is being used for
atorage, install a pipe thread tee and a suitably
sized pipe nipple in the water heater drain con-
nection (bottom of the tankl. The run of the cee
15 connected between the water heater and a drain
valve. Brass or bronza fittings are recommended

for these Zittings. Check the local plumbing code—~
brass or bronze may be required. The branch of the
tee is connected to the recovery unit "water in"
Topper tube. Use a pipe thread to sweat adapter to
connect the tubing between the tee and recovery unit.

4. The "water out” tubing from the rascovery unit
is connected through a tee to the storage tank and to
the normal “"water in" of the main water heater.

3. Cold water into the storage tank is connected

to the "water in" of the storage tank.
6. An optional bypass lcop with valve is shown
in Fig. 7 between the water into the storage tank

and the "water out" of the storage tank. The loop
will make future service work easier should it be=-
come necessary to drain the storage tank, In

normal operation the valve in the bypass lcop should
be closed,

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

l. Unless the single hot watar heater is new, it
should be thoroughly inapected and cleaned of sedi-
ment, Flush the tank several times and inspect it
after each flushing. Be sure the tank is free of
sedimentation,

2, Water from the hot water heater is connected
to the domestic hot water supply as any conventional
hot water heater would be connpected.

3, Water to the heat recovery unit is connected
through a tee at the drain valve connection of the
hot water heater ag described in step 3 above.

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

OPERATION OF THE HEAT RECOVERY UNIT

The circulating pump and solenotd valve are wired in
parallel with the heat pump compressor (230 VAC
circuit). Thus, no water can be circulated to the
water-to-refrigerant coil unless the compressor is
in operation.

In addition, a thermoscat, attached to the entering
water tube of the pump, ls wired in seriea with the
pump motor and solenoid valve. The thermostat is
normally closed and cpens when the tube temparature
reaches 150°F., Thia will stop Purther heating of
the water by the recovery unit and is intended to
prevent overheating the water. The thermostat will
reset at approximately 120°F,

Heat for domestic hot water 1s obtained from the
discharge gas of the compressor. This heat would
ordinarily be rejected to the ground water in the
copling 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,

START UP AND CHECK 0UT
l. Be sure all shut off valves are open. If

optional bypass valve, see Fig. 7, has haen in-
stalled, thilis valve should be closed.

2. Cpen a hot water faucet %o permit any air to
bleed from the plumbing.
3. Turn off the heat pump disconnect.

4. Temporarily remove compresscr wire from load
side of contactor and insulate.

S. Turn heat pump disconnect ON.
6. Set the wall thermostat to cool.

7. Inspect for water leaks and verify pump is
operating.

8. Again turn off the heat pump disconnect.

9. Re-install compresscr wire on compressor
contactor terminal.



ZTART UP AND CHECK OUT

{Cont}
10. Repeat steps 5 and 6. Feel the "water in"
and “"water out" tubes. There should be a noticeable

temperature difference. How much temperature ciffer-
ence you measure will depend upon tubing length, flow
rate, storage tank temperature and could vary from
2°F to 20°F.

li. Move thermostat system to OFF.
water pump stops.

WATER CORROSION

Two concerns will immediately come to light when con-
sidering a water source heat pump, whether for ground
water or for a closed loop application: Will there be
anough water? And, how will the water guality affect
the system?

Verify that

Water gquantity is an important consideration and one
which is easily determined, The well driller must per=-
form a pump down test on the well according to methods
described by the Natiomal Hell Fater Assceigtion. This test,
17 perZormed correctiy, will provide iniormation on
the rate of flow and on the capacity of the well. It
is important to consider the overall capacity of the
well when thinking about a water source heat pump
because the heat pump may be required to run for ex-
tended periods of time.

The second concern, about water gquality, is 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 properties of the well water.

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

1.
2.

Decrease in water flow through the unit.
becreased heat transfer cof the water coil
{entering to leaving water temperature
difference is leses).

There are four main water guality problems assoc-
iated with ground water, These are:

(1) Biclogical growth. This is the growth of mic-
roscoplc organisms in the water and will show up
as a glimy depoeit throughout the water system.
Shock treatment of the well 1s usually required
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
usually remove most suspended particles {(fine sand,
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 pericdically
maintained, suspeanded particles should pose no
serious problem. Consult with your well driller.

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

cr galvanic reaction between dissimilar metals in
the presence of water. By using plastic plumbing or
di-electric unions galvanic reaction is eliminated.
The use of corrosicn resistant materials (such as
the Cupro NHickal coil) throughout the water system
will reduce corrosion problems significantly.

{4) Scale formation. Of all the water problems, the
Zormation of scaie by ground water is by far the most
common. Usually this scale is due to the formation
of caleium carbonate but magnesium carbonate or
caleium sulfate may alsc be present., Carbon dioxide
gas {(CO2), the carbonate of calcium and magnesium
carbonate, is very soluble in water. It will re-
main dissclved in the water until some cutside
factor upsets the balance. This cutside 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 sclution until a new
balance is reached, The change in temperature that

thig heat pump produces is usually not high
encugh to cause the dissolved gas to fall out of
solution. Likewise if pressure drops are kept to
a reasonable level, no precipitation of carbon

dioxide should occur.

REMEDIES OF WATER PROBLEMS

WATER TREATMENT., Water treatment can usually be
economically justified for closed loop systens.
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 RECOQVERY UNIT.
If scaling of the ceil is strongly suspected, the
coil can be cleaned up with a solution of Phaspharic
Acld (food grade acié), Follow the manufacturer's
directions for mixing, use, ete. Refer o the
"Cleaning Water Coil", Fig. 9. The acid sclution
can be introduced into the heat pump cecil through
the hose bib (Fart B of Fig. 9)., Be sure the
isclation valves {Parts 9 and 11 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, Filg. 9} and
returned to the bucket through the other hose bib
(Part 10, Fig. 9). Follow the rmanufacturer's
directions for the product used as to how long the
salution is to be circulated, but it is usually
¢circulated for a period of several hours.

it
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ALTERNATE METHOD CF WATER CONTROL
USING TWO WATE EGULATIN ALVES

Water regulating valves 1 and 2, may be usad on ail
installations having a hot water desuperheater. Thesa vailves
insure that the proper water flow is maintained to the heat
pump in response to variations in the refrigerant pressure,
Two valves are manifolded together as shown in Figure 140.
QOne vaive V46AC ({cooling valve), opens In response to an
increass in discharge pressure during the cooling cycie, The
other valve, VU4SNC (heating vaive), opens in response o a
decrease in suction pressure during the heating cycie. One
valve only opens during cocling, the other only opens during
heating. The vaives should be installed 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, dissoived in the water, from
precipitating and causing scaling.

Steps to connect water regulating vaive capillaries to unit:

1. The capiilaries from the two valves are connected o a field
supplied 1/8 inch SAE tee and length of 1/4 inch tubing.

2. Route the tubing through the pipe access panel, (5)
through the 7/8 inch hola in the center of the panei.

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. Aveid heving the tubing touch other piping ar
components inside the unit as constant vibration will
weaken the tubing and couid causa lesks.

4. THIS STEP MUST BE DONE LAST TQ AVQID LOSS OF
REFRICERANT CHARGE. Connect the tee's female end
(with vaive depressor to the refrigerant port located in
the tubing which joins the revarsing valve to the water
cail .

The figure shows the use of shut-off vaives {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 ba used as shut-off valves because of
the excessive pressure drop inherent 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,

SYSTEM START-UP PRCCEDURE - PRESSURE WATER
REGULATING VALVES

1. Be sure main power to the unit is OFF at the disconnect,
2, Set thermostat system switch to OFF, fan switch to AUTOQ.

3. Move main power disconnect to ON. Power should be on to
the unit for a minimum of four hours or sixty minutes par
pound of refrigerant, This ailows the crankcase heater to
drive any refrigerant liquid 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 sarvicing--DO NOT OPEN THE UNIT
DISCONNECT SWITCH.

4, Check system air flow for obstructions.

a) Move thermostat fan switch to ON. Blower runs,

b) Be sure all registers and grilles are open.

<) Move tharmostat fan switch to AUTOQ. Blower should
stop.

S. Cooling mode. (NOTE: If unit is equipped with a heat
recovery unit, temporarily disconnect the hot water
circulating pump from the electrical circuit by moving
pump switch to QFF).

8. Fully open
clockwise)

the cooling water requlating valve. (Turn

7. Fully close the heating regulating vaive. (Turn ciockwise)

8. Adijust the manual outlet valve closed until the unit rated
water flow is achieved (Example: 5 GPM for WQS 30]. This
flow rate must be measured accurately , either with a flow
metar or timing into a bucket of known voiume,

11,

13

Start unit in cooling mode and let pressures stabilize at
legst 15 minutes, Then check refrigerant pressures in the
system against those in the refrigerant pressure curve in
installation manual. Thay should match for the water flow
rate you are using through unit and entering water
temperature. If they do not, check for air flow and/or
refrigerant system probiems, until the pressures do match.

Switch the unit to heating mode and
pressures stabilize. Now check the system refrigerant
pressures against the refrigerant pressure curve for
heating. The pressures should once again match the tabie
for water flow rate and entering water temperature. if
they do not, once again check for air flow and/or
refrigerant system probiems.

operate until

Return the unit to cooling mode, open manual outlet valve
fuil open and adjust the cooling water regulating valve
counterclockwise until the head pressure in system matches
the head pressures in step 9 above. Check the water flow
rate through the unit. it should be approximately the same
as the unit is rated at in step A&,

Switch the unit to the heating mode and now adjust the
heating water reguiating vaive counterclockwise until the
suction pressure matches the suction pressures from step
10 above. Once again check the water flow rate through
the unit, it should be approximateiy the same as the unit
is rated at in step 8.

If the cocling water requiating valve is adjusted for
120-150 psig 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 equai to
85°F ambient} by reducing the water [GPM) flow rate.

3
1
3
—§
e
bt

FIGURE 19.

WASD TYPICAL WATER PIPING
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TABLE 1. ADD-ON COMPONENT SELECTION LIST

Heat Pump Caoil w/Furnace Bard Parts Needed

Compressor Section Section Type Part No. Qty. Description

Van WQs30, wQsD3o HIAQT B303-017 1 T874R 1122 Thermostat
WQS536, WQSD 36 Cas
WQS50, WQSDS50 HIAQ1 8408~ 009 1 Q674L 1181 Subbase
wQs3ae, wQsD3o H3AQ1 8403017 1 TB74R 1129 Thermostat
WQs36, WQSD36 . oil BRGR-009 T Q874L 71871 Subbase
WQS50, WQsSD50 HYAQT 8201-115 1 Isalating Reiay
WQS30, WQsSD3o0 BUO3-017 1 T87uR112% Thermostat

H3AQ1

wQs36, WQSDA6 Electric :
WQS50, WQSD50 HaAQ1 ) 8404009 1 Q6&74L 1181 Subbase
wQs 30, wQsDao B36EHQ on 8303017 1 TA74R 1129 Thermostat
wQS536, wQsDie B36HQ! None
WQ550, WQSD50 BCISA 8404-009 1 Q674L 118t Subbase

*No furnace required, Blower coil permits independent operation for horizontal
or upflow operation. .

TABLE 2 TABLE 3
Min. Available Flow Rats BLOWER COIL PERFORMANCE
Part No. Pressure PSIGC GPM CFM - Dry Coil With Fiiter
8603-011 15 5 E.S.P. 836EHQ1T BCu8A*
1]
8603-007 15 6 in Low/High | Low/High | Low/High
“The pressure drop through the constant Hy0 30y 208y 22av
flow valve will vary depending on the
available pressure ahead of the vaive, Un- - 00 125071385 1100/1335 1825/2080
less a minimum of 15 psig is available
e cin il head of T o water 0 1215/1430 | 1080/1315 | 177571965
will Tlow. .20 1180/1375 | 1050/1275 | 1725/1885
.30 1150/1320 | 1015/1220 | 1670/1810
.40 1100/1265 985/1170 | 1585/1715
TABLE 3 .50 1050/119¢ | 935/1115 | 1500/1415
RATED EVAPORATOR AIR FLOW
CEMESP DRY COIL ) .60 975/1115 875/1080 | 1820/1520
*Reducs E.5.P, by .10 with RA45 return air plenum
Modet was o wasas wQsse ) ; "
No. WQsD 30 wQsD3s WQsD30 pith one coening. By .05 for horizontal and down
1150/ .20 1250/ .27
H3AQ1 Press. Drop | Press.Drop -
HEAQY 4_ _ 1625/, 30 TABLE &
Press. Drop WATER COiL: PRESSURE DROP
BIGEHQ1 | 1150/.38 ESP | 1200/. 30 ESP - MODEL |WQS30-wQsSD30| WQS35-WQSD 36| WOS550-WQSD50
BCasA - - 1650/.85 GPM | Psig |Ft. Hd| Psig |Ft. Hd| Psig |Ft. Hd
RECOMMENDED AR FLOW RANGE - CFM " 10 | ae PR B R -
‘ 5 20| 69 | 20 56 | - -
‘ - -3 -
} 980 - 1250 | 1025 - 1375 ] 1500 - 1885 s T B - i B
| 7 5.7 | 131 3,0 | 6.9 2 ! 1%
7.5 | 173 a9 | 9.0 | a0 | 9.2
TABLE 5 9 9.5 | 21,9 | 5.5 | 127 | s.2 | 12,0
10 1220 | 27.7 | 7.6 | 1.5 | 6.5 | 15.0
WATER COIL RATED FLOW 1 15.8 | .1 | 10.8 | 28,0 | 7.7 | 17.8
12 17.6 | a0.s | 15.3 | 35.3 | 9.0 | 20.8
Model GPM 13 20,3 | 46.8 | 20.6 | &7.5 | t0.5 | 2u.2

wQs30, wQsD3o

w536, WQsDas ) TABLE 7. REFRIGERANT CHARGE
WQ550, wQSDsQ 8
wQso wWQsDi0 | WQS36 |WQs5D3s wQsso WGsDs0

Water Coil Section 50 oz. 52 ozx. 59.5 oz.|61.5 oz. | 110 oz. § 112 ox.
Tubing Set 25 * 1 oz 3 oz. 3 0z. 3 oz. 8 oz. 8 oz.
836EHQY 8 oz. 8 ox. 8 az. B oz. — -
BCHBA - - -_ — 23 oxz. 23 oxz.
H3AQ1 10 oz. 10 oz. 10 oz, 10 ax. - -
HaAQ1 - - = — 23 oz, 231 oz.
[~ *For other length tubing seis see Manual 2100~ 002G
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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 liquid line. The end of the tubing with the
hex nut and gauge port is to be attached tc the
condensing unit.

Unroll the tubing, being careful not to kink, and
install it between the condensing unit and the
avaporator <oil.

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

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

Before 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 zaps 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 ceil and draw up by hand.

When necessary to bend the insulated tube, gsuctien
line, cut the insulation around its circumference at
a distance far enough beyond the peoint of the bend
10 as to clear the tubing bender.

5lip 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.

CAUTION: Prior to connecting the pre-charged tubing
to the evapcrator coil or condensing unit, be sure
all bends have been made, then coil any excesas
tubing in a horizontal plane, with the slope of the
tubing toward the condensing unit.

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

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

For connecting 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 refrigeraticn oil. 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 position so as to be accessible for gauge con-
nections.

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 on the larger
tube thoroughly with 3/8 inch wall thickness,
closed cell sponge tube insulation or equivalent.
Failure to insulate will result in water damage to
ceiling since the fitting will "sweat"” and drop
water on the ceiling.

==

Indoor "A* Cafl

UTILITY ROOM, BASEMENT OR
OTHER CONDITIONED SPACE

Always coil excessive
tubing horizontal

L =t e = [~ =

Refrigerant
Tubing Set
Approximate 3" Compressor
diametar hole in Unit
wall.
JOIST JOIST-
\\f
PN I B S PR WA

i S =)

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

Part No.

Description

wQsio

WQsD 30

wQsie

WQSD36
WwQsso

wQsbhso

8552-007
8552-035
8552-030

Capacitor - Compressor 20/15 =370V
Capacitor - Compressor ug/37av
Capacitor - Compressor  40/440V

=

"

x

»
"

5811-033
5811-017
5811-021

Capiilary Tube - Heating
Capillary Tube - Heating
Capillary Tube - Heating

(2]

(2)

(2
(2}

5651-036
3000-071
8000~ 052

5052-001
5052-002

Compressor CRG1-0250-PFV-270
3000-074 | Compressor AVIG4ET-001-AL

Check Valve
Compressor AB22SHT-015Al4

(2)
x

Candenser Coil
Condenser Coil

5052-097
3401-007
5052- 003

Condenser Cail
Contactor - Compreassor
Dasuperneater Coil VB-1/3

b

2306-016
8406-015

5052-004 | Desuperheater Coill V3-1/2

High Pressure Switch
Low Pressure Switch

8d071-038
B201-037
5650-085

Relay - Staging and Changeover
Relay - Lockout
Reversing Valve

® % wllx n
LY

—

Hmfx X

[

5650~ 049
5550- 006
5650- 008

Raversing valve
Reversing Valve
Reversing Valve Soiencid.

»

o
x

x K

5210~ 004
5210-005
B607-011

Strainer - Heating
Strainer - Heating
Terminal Board - 24V

x|x

x

8300-001
8408-007
5202- 009

Water Pump 230V
Water Pump Thermosiat
Accumulator

XK KK

KK KX

» MM K

5202-007
5650~ 011

Accumuliator
Solencid Yalve C5300

x

.

x

H1 & C1
Anticipator

Fan

Auto A

an ( (J

@ .

W3

H2

Anticipator

System
Switch @

Fally

.—Q
Em.Ht

HZ

b d oo

T874R1129/067411181

& System switch shown in "Heat" positian.

A Fan switch shown in "Auto" position.
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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 NUMBER

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.8.
13. DESUPERHEATER H,0
TEMP. (IN)
14,

DESUPERHEATER H20
TEMP. (OUT)

This PERFORMANCE CHECH SHEET should be
filled out by installer and retained with unit.
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o PERFORMANCE CHECK
- [/ 7 WATER SOURCE HEAT PUMPS
.rmcz/ /914

INSTALLER

PLEASE FILL OUT
AND RETURN TO

BARD MANUFACTURING CO.

-

| PP p—

Please fill out as much of the below information as you can.
This information is needed by ocur Service Department to better
assigt you in the event of possible future service needs.

DATE OF INSTALLATION MODEL NO(S).

SERIAL NO(S).

ITEM COOLING HEATING4I 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.8.

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

W.B.
13. DESUPERHEATER HZO
TEMP. {IN)
14. DESUPERHEATER H20
TEMP. (OUT) “

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

Bard Manufacturing Company
P.0. Box 607
Bryan, Ohio 43508
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