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.J GENERAL

Units are shipped completely assembled and internally

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 installed

v trained, experienced service and installation tech-
~ians. Any heat pump is more critical of proper re-

gerant charge and an adequate duct system than a

oling only air cenditioning unit.

These instructions and any instructions packaged with

. any separate equipment required to make up the entire

heat pump system should be carefully read before bte-

ginning the installation. Note particularly any tags
andfor labels attached to the equipment. .

While these instructions are intended as 2 general re-
commended guide, they do not in any way supersede any
national-and/or local codes. Authorities having juris-
diction should be consulted before the installation is
made.

2.0 UNPACKING

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

3.0 INSTALLATION
3.1 BTUH CAPACITY SELECTION

Capacity of the unit for a proposed installation
should be based on heat loss calculations made in ac-
cordance with methods of the Air Conditioning Con-
tractors of America, formerly Mational Warm Air
Heating and Air Conditioning Association. The air
duct system should be sized and installed in accordance
with Standards of the National Fire Protection Associ-
ation Por The Installation of Air Conditioning and
Ventilating Systems of Other Than Residence Type,
NFPA No. 90A, and Residence Type Warm Air Heating and
Alr Conditioning Systems, NFPA No. 90B.

3.2 SITE SELECTION
.ne unit may be installed in a basement, ¢loset or
utillty toom 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 should be
located in the copditioned space to prevent freezing
of the water lines and to permit proper, automatic shut
off of the water regulating valves.

Clearance to combustible materials is ¢ inches for the
heat pump. If an optional duct heater is installed,
follow the instructions packed with the duct heater for
specifications regarding clearance to combustible
material.

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 sterage tank. Place the

unit on & solid base, preferably concrete, to minimize
undesirable noise and vibration. DO NOT elevate the

base pan on rubber or cark vibration eliminator pads as
this will permit the unit base to act like a drum,
transmitting objectionable noise.

5.3 DUCTWORK

I1f the unit is to be installed in a ¢loset or utility
room which does not have a floor drain, a secondary
drain pan under the entire unit is highly recommended.

Do not install the unit in such a way that a direct path

axists between any return grille and the unit. Rather,
insure that the air entering the return griile will make

at least one turn befove entering the unit air coil.

‘his will reduce possible objectionable compressor and
ir noise from entering the occupied space.

Design the ductwork according to methods given by the
National Warm Air Heating and Air Conditioning Associ-
ation. When duct runs through unconditioned spaces, it
should be insulated with a minimum of two inches fiber-
glass insulation with vapor barrier. It iLs recommended
that flexible connections be used to connect the duct-
work to the unit in order to keep the noise transmission
t0 a minimum.

3.4 FILTER
This unit must not be operated without a filter. It
comes equipped with a disposable Filter which should
be checked often and replaced if dirty. Insufficient
air flow due to undersized duct systems or dirty
filters can result in nuisance tripping of the high
or low pressure controls. Refer to Table 8.3 for
carrect airflow and static pressure requirements,
See Figure 3, Page 11.

3.5 ELECTRILCAL WIRING
All electrical connections are made through the top of
the unit. High voltage connections are made with wire
nuts to the factory-provided pigtail leads in the
junction box. Low voltage connections are made to the
terminal strip mounted on the top of the unit. Refer
to the wiring disgram for ¢onnecting the terminals.

3.5.1 MAIN POWER

Refer to the unit serial plare for wire sizing infor-
mation and correct overcurrent protection size. Each
unit is marked with a "Minimum Circuit Ampacity."
This means that field wiring conductors must be sized
to carry that amount 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 National Electric Code
for complete current-carrying capacity data on the
various grades of wiring material.

The unit reting plate lists "Maximum Overcurrent Pro-
tective Device" that is to be used with the equipment.
This device may be a time delay fuse or HACR type
circuit breaker. The correct size overcurrent pro-
tective device must be used to provide for proper
circuit protection and to avoid nuisance trips due to
the momentary high starting current of the compressor
moter.
3.5.2 CONTROL CIRCUIT -—LQOW VOLTAGE WIRING
A 24 volt terminal strip is mounted on the top of the
unit. Two types of thermestats are available:
1) Single stage.heat, single stage cool to operate
the heat pump alone~without backup duct style electric
heaters, This thermostat is equipped with a signal
light to indicate when the unit is "locked out™ be-
cause of the low or high pressure control, Refer to
the wiring diagrams at the end of this manual for
correct connection of the terminals. 2) Two stage
heat, single stage cool to operate the heat pump or
duct heaters on heating or the heat pump on cooling.
This thermostat is alsc equipped with a signal light
to indicate when the unit is "locked out” hecause of
operation of the low or high pressure control. In
addition, a second signal light tells when the unit
‘has been placed in Emergency Heat, Refer to the
wiring diagram at the end of this manual and to the
wiring diagram packed with the duct heater for correct
connection of the low valtage terminals.

3.6 CONDENSATE DRAIN

Determine where the drain line will run., This drain
line contains cold water and must be insulated to aveid
droplets of water from condensing on the pipe and
dropping on finished floors or the ceiling under the
unit, A trap MUST BE installed in the drain line and
the trap filled with water prior to start up, The use
of plugged tees in place of elbows to facilitate clean-
ing is highly recommended,

Orain lines must be installed according to local plumb-
ing codes. It is not recommended that any condensate-
drain line be connected to a sewer main. The drain
line enters the unit through the water access panel and
connects to the FPT coupling under the condensate drain
pan.



3.7 PIPING ACCESS TO THE UNIT

Water piping to and from the unit eanters the unit
casing through the water access panel. Piping con-
nections are made directly to the heat exchanger coil
and are one inch FPT, The access panel can be in-
stalled on any ane of three sides (any side of the
casing except the air coil side). It is highly re-
commended that the piping from the water coil to the
outside of the casing be installed while the unit is
completely accessible and before it is finally set in
position.

3.8 WATER CONNECTIONS

It is very important that an adequate supply of clean,
non-<orrosive water at the proper pressure be provided
before the installation is made, Insufficient water,
In the heating mode for example, particularly at low
water temperatures, 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
tomplete water system be evaluated to prevent possible
lack of water or water pressure at various household
fixtures whenever the heat pump turns cn. All plumb-
ing to and from the unit is to be installed in accord-
ance with local plumbing codes. The use of plastic
pine, where permissible, is recommended to prevent
electrolytic corrosion of the water pipe. Because of
the relatively cold temperatures encountered with well
water, it is strongly recommended that the water lines
connecting the unit be insulated to prevent water drop-
lets from condensing on the pipe surface.

Refer to piping, Figure 4. Test points (8) and (7}, to
measure water temperature and water pressure entering
and leaving the unit, must be included in the piping
installation. Either the self-sealing threaded test
plugs (available from Bard) or more conventional gauge
tees and thermometer wells can be used. These test
points will aid on the initial start-up of the equip-
ment as well as in the future service work. Water
regulating valves 1 and 2, are required on all ground
water heat pump installations and on all installations
having a hot water desuperheater. These valves insure
that the proper water flow is maintained to the heat
pump in response to variations in the rvefrigerant
pressure., Two valves are manifolded together as shown
in Figure 4. One valve, V46AC, opens in response to an
increase in discharge pressure during the cooling cycle.
The other vaive, Y16MNC, opens in response to a decrease
in suction pressure during the heating cycle. One valve
only opens during cooling, the other only opens during
heating., The valves should be installed on the LEAVING
SIDE OF THE URIT AS SHOWN. The reason for this location
i3 to maintain pressure on the water system{including
the unit water ¢oil) when the unit shuts down. Constant
water pressure will help prevent solids, dissolved in the
water, from precipitating and causing scaling.

.

Steps to connect water regulating valve capillaries to
unit:

1. The capillaries from the two valves are connected to
s field supplied 1/4 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 hele in the center of the panel.

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

4, THIS STEP MUST BE DONE LAST TO AVOID LOSS GOF REFRIG-
ERANT CHARGE. Connect the+tee’'s female end (with valve
depressor) to the refrigerant port located in the
tubing which joins the reversing valve to the water
coil.

The figure shows the use of shut-off valves (9) and (11},
on the in and out water lines to permit isolation of the
unit from the plumbing s¥stem should future service work
require this. Globe valves should not be 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), und tees have been included to
permit acid cleaning the refrigerant-to-water coil
should such cleaning be required. See WATER CORROSION.

3.9 WELL PUMP SIZING

-

Serictly speaking, sizing the well pump is the responsibility

of the well drilling contractor, It is important, however,
that the HVAC contractor be familiar with the factors that
determine what size pump will be required. Rule of thumb
estimates will invariably 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—NO HEAT/NC COOL valls will result.

Oversized pumps will short cycle and could cause premature
pump motor or switch failure.

The well pump must be capable of supplying enocugh water and

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

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

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

The pressure requirements put on the pump are directly

affected by the diameter of pipe being used as well as by
the water flow rate through the pipe. The worksheet in-
cluded in Manual 2100-078 should guarantee that the well
pump has enough capacity, It should also ensure that the

-

piping is not undersized which wouid create too much pressure

due to friction loss, High pressure losses due to under-
sized pipe will reduce efficiency and require larger
pumps and could also crcate water noise preoblems.
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..0 SEQUENCE OF OPERATION
4,1 COOLING WITH OR WITHOUT DUCT HEATERS

Whenever the system lever is moved to COOL, thermostat
system switch completes a circuit R to 0, energizing

- the reversing valve solenoid, On a call for cooling,

e cooling bulb completes a circuit from R to G,

.ergizing the bleower telay coil., The blower relay
.ontacts complete a 230 volt circuit to the blower
motor and the blower operates, R to Y circuit is
completed at the same time as the fan circuit and
curtent flows from Y to terminal 4 at the lockout
relay. Terminal 4 of the lockout relay provides two
paths for current flow:

1. Through the lockout relay coil which offers
the resistance of the lockout relay coil.

2. Through the normally closed contacts of the
lockout relay to terminal 5 of the lockout
relay and then through the high and low
pressure switches to the compressor contactor
coil.

If the high and low pressure switches remain closed
(refrigerant pressure remains normal), the path of
least resistance is through these safety controls to
the compressor contactor coil. The contacts of the
compressor contacter complete a 230 volt circuit to
the compressor and the compressor runs. If discharge
(suction) pressure reaches the set point of the high
(low) pressure control, the normally closed contacts
of the high (low) pressure control cpen and current
no longer flows to the compressor contactor coil-—
the coil drops owt. Current now can take the path
of least resistance through the lockout relay coil,
energizing the lockout relay =zoil and opening
terminals 4 and 5 of the lockout relay. The lockout
relay will remain energized as long as a circuit is
completed between R and ¥ at the thermostat. In the
meantime, since the compressor is nol operating, re-
frigerant pressure will equalize and the high (low)
pressure switch will automatically reset. However,
the ¢ircuit to the compressor contactor will not be
complete until the lockout relay is de-energized by
moving the thermostat system switch te OFF, breaking
*he circuit from R te Y, dropping out the lockout

*lay coil and permitting terminals 4 and S to make,

ien the high (low) pressure switch closes, a
¢ircuit is completed to L at the thermostat, ener-
gizing the signal light to indicate a malfunction.
When the system swilch is moved from OFF Lo COOL,
the cycle is repeated.

4,2 SINGLE STAGE HEAT WITHOUT DUCT HEATERS

Compressar circuit R to ¥ including lockout relay and
pressure controls is the same as cooling. Blower
circuit R to G is the same as cooling. With system
switch set to HEAT, no circuit is completed between

R and 0 and reversing valve solenoid is not energized.
Unit is in heating.

4,3 TWO STAGE HEAT WITH DUCT HEATERS

First stage heat is the same as single stage heating
without duct heater. When the second stage thermostat

bulb makes, a circuit is completed from R to W2 and W3,

energizing the duct heater heat contactor, Rl, through

the automatic thermal cutout (TCO). The contacts of Rl

tlose a circuit to the heat pump blower relay and,

through the manual reset thermal cut-off device, to the
elements. Elements and blower remain energized as long

as R to W2 and W3 are made.

4,4 EMERGENCY HEAT

When the system switc¢h is moved to EMER, the compressor
circuit R to Y is disconnected, Control of the electric

heaters is from R to W2 and W3 through the thermostat
second stage heating bulb, Blower cperation is con-

trolled by the second stage heating bulb. Operatien is

the same as above, "Two Stage Heat With Duct Heaters."

S.0 SYSTEM START UP PROCEDURE

5.1 Be sure main power to the unit is OFF at the
isconnect,

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

$.3 Move main power disconnect to ON, Power should

be on to unit for a minimum cof four hours or sixty
minutes per pound of refrigerant. This allows the
crankcase heater to drive any refrigerant liquid ocut of
the compressor sump. This precedure should be followed
whenever the power has been off for twelve hours or
longer, Except as required for safety while servicing—
DO NOT QPEN THE UNIT DISCONNECT SWITCH,

S.4 Check system air flow for obstructiens.

5.4.1 Move thermostat fan switch to ON. Blower runs.

5.4.2 Be sure all registers and grilles are open.

5.4.3 Move thermostat fan switch to AUTO.
Blower should stop. '

5.5 Cooling cycle. (NOTE: If unit is equipped with a heat
recovery unit, temporarily disconnect the hot water circulating
pump from the electrical eircuit by moving pump cuitceh to OFF},

5.5.1 Open manual inlet and outlet water flow
valves of the unit.

_ 5.%5.2 Move thermostat switch to COOL--fan should
be set for AUTO.

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

5.5.4 Turn the heating regulating valve screw clock-
wise (V46NC) until the valve is closed. Throttle manual
outlet valve closed until rated water flow is achivved.
An approximate flow rate may be determined hy wuter
pressure drop through the coil, Table 8.%, A more
precise measure of water flow may be determined by
timing the discharge from the pipe into a container
of known volume. Compare the readings obtained with
temperatures given in Figure 5 or 6 for temperalure,
and Table 8,13 or Table 8.14 for discharge pressure,

5.5.% Check refrigerant suction and discharge
pressures for cooling against Table 8,13 or B.14. Vari-
ations in pressures of one or two pounds should be ig-
nored. Larger variations should be checked for probable
cause: Incorrect air or water flow; incorrect air or
water temperature, incorrect reflrigerant charge.

5.5.6 Adjust manual outlet valve to full open.

5.?.? Adjust copling reguluting valve (VI6A0} by
turning range adjustment screw counterclockwise
until refrigerant pressures, Tables 8,13 or 8,14,
match.

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

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

5,6.1 Manual inlet and outlet water flow valves of
the unit should still be open per step 5.5.6.

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

5.6,3 Open the heating regulating valve (V46NC) by
turning the range adjusting screw counterclockwise until
the entering water temperature and lcavinﬁ water tempera-
ture compare to Figures 5 or 6 for the model installed,
Compare suction pressure to Table 8.13 or 8.14 for the
model installed.

5.6.4 Check refrigerant suction and discharge pressure
for heating against Tuble 8.13 or 8.14, Variations
in pressures of ane or two pounds shouild be ignored.
Larger variations should be checked for probable cause:
Incorrect air or wuter flow; incorrect uir or water
temperature; incorrect tefrigerant charge.

5.6.5 If the cooling water regulating 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 <ontinue through the cuoling regulating valve
during the off cycle. To correct this, adjust the coolinyg
water regulating valve to obtain a discharge pressure
slightly higher (not to exceed 157.2 psig which is equal
to 85°F ambient) by reducing the water (GPM) flow rate.

-5-
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2,0 UNIT WITH HEAT RECOVERY FOR HEATING DOMESTIC
HOT WATER --- WPYD SERIES

8.1 GENERAL

‘nits having a heat recovery coil should only be in-

talled by trained refrigeration technicians. These
.astructions 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.

6.2 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 so equipped 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 ceil, a circulating pump and a
thermostat to control the operation of the circulating
pump. The water-to-refrigerant coil is constructed of
two tubes. Water flows through the center tube, re-
frigerant flows through a surrounding tube, totally
separated from the water tube. The space between
these two tubes is vented to atmosphere. In the un-
likely event a leak should develop, no leakage can
occur between the water and the refrigerant,

6.3 WATER REQUIREMENTS

Units with the Heat Recovery Unit installed at the
factory will have different water requirements, de-
pending upon how much work the Heat Recovery Unit is
doing. The actual amount of heat extracted by the
recovery unit is a function of water flow rate
{circulator pump) and temperature difference (into
and out of the Heat Recovery Unit). Since this
temperature difference will vary, depending upon
domestic hot water usage, storage tank losses, etc.,
units with Heat Recovery Units MUST EMPLOY WATER
REGULATIRG VALVES on the heat pump water system.

. Xdditionally, 1t should be pointed out that water

‘low reguirements for the heat pump will increase

n winter when the Heat Recovery Unit is operating.
wonversely, in the cooling season the heat pump
water flow requirements will decrease when the heat
recovery unit is in operation.

6.4 [INSTALLATION

6.4,1 TWO TANK. 1In order to realize the maxi-
mum energy savings from the domestic hot water
heat recovery unit, it is recommended that a second
water storgge tank be installed in addition to the
maln hot water heater, Fossil fuel fired water
heaters must be a two tank installation. If the
oxisting water heater is electric, the two tank in-
stallation is still the best approach, however, a
one tank installation is satisfactory. Tanks speci-
fically intended for hot water storage are available
from water heater manufacturers (solar hot water
storage tanks). These tanks have special dip tube
arrangements, are built without heaters and are con-
structed with heavier insulation. However, o well
insulated electric water heater without the electric
heating elements connected will alsoc make a suitable
storage tank.

The size of this tank should be as large as space and
economy permit but in no event should it be less than
one-half of the daily water requirements for the
occupants. As a guide in estimating the daily family
water requirements, the Department of Energy recommends
a figure of 16.07 gallons of hot water per day per
individual. For example, a family of four would re-
quire 64.3 gallons per day (4 x 16,07).

6.4,2 ONE TANK. Where space or first cost econemy
dictates only one hot water heater, a single tank in-
stallation is permissible, It should be noted, how-
ever, that the amount of 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 re-
quirements) 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, besides cutting down on the efficiency of
the water heater and heat recovery unit, could damage
the circulating pump, or clog the strainer and stop
water flow.

6.5 LOCATION

In determining the location of the storage tank (and the
water heater) keep in mind that small temperature
differences between the storage tank water temperature
and the refrigervant temperature permit this unit to
function. It is consequently necessary that all tubing
be kept as short and direct as possible and that the
tubing be adequately and thoroughly insulated.

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

6.6 INSTALLATION PROCEDURE - GENERAL

6.6.1 Turn off the water heater electric power (if
electric hot water heater) or clese the fuel supply
line (if fossil fuel water heater),

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

6.6.3 Connect a garden hose to the water heater
drain valve (bottom of the water heater tank) and
drain the water heater to a floor drain or other con-
venient drain.

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

6.6.5 Turn off the electric power to the water
source heat pump.

6.7 WATER PIPING

Two tank installation, refer to Piping Diagram, Figure 7
and steps 6.7 to 6.7.3 and 6.8 to 6.8.6. One tank in-
stallation, refer to Piping Diagram, Figure 8 and steps
6.7 to 6.7.3 and 6.9 to 6.9.4. Follow all local plumb-
ing codes. Piping connections are 1/2 inch 0.D. copper
pipe, Type X or L, and are made inside the unit. Route
the copper through the top of the heat pump through the
holes provided.

6.7.1 A plugged tee and shut off valve should be
provided near the heat pump unit. This will make it
easy if it ever becomes necessary to clean the de-
superheater coil. A suitable cleaner is mentioned
below, "Weter Corrosion” section. The shut off valves
will isolate the unit from the rest of the plumbing
and the plugged tees will provide access to the coil
and pump for the cleaner.

&§,7.2 A strainer is inciuded 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 one tank retrofit
installation where the hot water heater may be sus-
pected of sedimentation.

6.7.3 A check valve is shown in both figures as an
option. The purpose of the check valve is to prevent
any contamination of the water system in the unlikely
event- that the heat exchanger develops a leak. Check
the locel plumbing code as this check valve may be
required.

q
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4.8 TNO TANK INSTALLATION - FIGURE 7

6.8.1 Water into the heat recovery unit is taken
from the bottom of the storage tank. This location
w11l insure that the coldest water will always be
circulated to the recovery unit,

6.8.2 If a solar type water storage tank is being
used (specifically designed for storing but not
heating water}, insert the dip tubes according to
the manufacturer's instructions,

6.8.3 If a second water heater is being used for
storage, install a pipe thread tee and a suitably
alzed plpe nipple in the water heater drain con-
nection {bottom of the tank). The run of the tee is
connected between the water heater and a drain vaive.
Brass or bronze fittings are recommended for these
Eittings. Check the local plumbing code~—brass or
bronte may be required. The branch of the tee is
connected to the recovery unit "water in" copper
tube. Use a pipe thread to sweat adapter to connect
the tubing between the tee and recovery wunit,

6.8.4 The "water out' tubing Efrom the recovery
unit is connected through a tee to the storage tank

and to the normal "water in'" of the main water heater.

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

6.8.6 An optional bypass loop with valve is shown
in Figure 7 between the water 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
ogperation the valve in the bypass loop should be
closed.

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

6.9.1 Unless the single hot water heater is new,
it should be thoroughly inspected and cleaned of
sediment. Flush the tank several times and inspect
it after each flushing, Be sure rhe tank is free of
sedimentation, ‘

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

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

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

6.10 OPERATION OF THE HEAT RECOVERY UNIT

The circulating pump is wired in parallel with the
heat pump compressor (210 VAC circuit). Thus, no water
¢in be ctirculated to the water-to-refrigerant coil un-
less the compressor is in operation.

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

Heat for domestic hat water i3 obtained from the dis-
charge gas of the compressor. This heat would ordi-
narily be rejected to the ground water in the cooling
mode or to the room air in the heating mode. With the
recovery unit this heat is transferred to the storage
tank or water heater.

6.11 START UP AND CHECK QUT

6.11,1 Be sure all shut off valves are open. If
eopticnal bypass valve, see Figure 7, has been in-
stalled, "this vaive should be closed.

§.11.2 Qpen a hot water faucet to permit ary air
to bleed from the plumbing.

§.11.3 Turn off the heat pump disconnect.

6,11.4 Temperarily remove compressor wire from
losd side of contactor and insularte,

6,11,5 Turn heat pump disconnect ON.
6.11.6 Set the wall thermostat to cool.

6.11,7 Inspect for water leaks and verify pump is
eperating.

6.11.8 Again turn off the heat pump disconnect.

6.11.9 Re-install compressor wire on compressor
contactor terminal.

6.11.10 Repeat steps 6.11.5 and 6.11.6. Feel the
"water in" and "water out' ‘tubes. There should be a
noticeable tepperature difference. How much tempera-
ture difference you measure will depend upon tubing
length, flow rate, storage tank temperature and could
vary from 2°F to 20°F.

6,11.11 Move thermostat system to OFF. Verify that
water pump Stops.

7.0 WATER CORROSION

Twoe concerns will immediately come to light when con-

sidering a water source heat pump, whether for ground

water or f4r 8 ¢losed Iloop applicatrion: Will there be
enough water? And, hcw will the water quality affect

the system?

Water quantity is an immportant consideration and one
which is easily determined. The well driller must per-
form a pump down test on the well according to mathoda
dageribed Ly the National Well Water Association. This test, if
performed correctiy, will provide information 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 extended periods of
time.

The second concern, about water quality, is equally im-
portant. Generally speaking, if the water is not offea-

~sive for drinking purpeses, 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 quality problems will show up in the heat pump in
one or more of the following ways:

1, Increased water flow to the unit.

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

There are four main water quality problems associated
with ground weter, These are:

(1) Biological growth. This is the growth of microscopic
organisms In the water and will show up as a slimy de-
posit throughout the water system. Shock treatment of
the well is usually required and this is best left up

to the well driller. The treatment consists cf inject-
ing chlorine into the well casing and flushing the
system until all growth is remcved.

(2) Suspended particles in thc water., Filtering will
usually remove most suspended particles (fine sand,
small gravel) from the water. The problem with sus-
pended particles in the water is that it will ercde
metal parts, pumps, heat transfer coils, etc., So long
as the filter is cleaned and perigdically maintained,
suspended particles should pose no sericus problem.
Consult with your well driller.

{3) Corrosion of meral. Corrosion of metal parts re-
sults from elther nighly correosive water [(acid water,
generally not the case with ground water) or galvanice
reaction between dissimilar metals in the presence of
water. By using plastic plumbing or di-electric unions
galvanic reaction is eliminated. The use of corrosion
resistant materials (such as the Cupro nickel c¢oil)
throughout the water system will reduce corrosion
problems significantly.




(4) Scale formation., Of all the water problems, the
formation of scale by ground water is bz far the most
common. Usually this scale is due to the formation
of calcium carbonate but magnesium carbonate ot
calcium sulfate may also be present. Carbon dioxide
gas (C0,}, the cargonate of calcium and magnesium
carbonale, is very soluble in water. It will remain
dissolved in the water until some outside factor up-
sets the balance. This outside influence may be a
large change in water temperature or pressure. When
this happens, enough carbon dioxide gas combines with
dissolved calcium or magnesium in the water and falls
out of solution until a new balance is reached. The
change in temperature that this heat pump produces is
usually not high enough to cause the dissolved gas ta
fall out of solution. Likewise if pressure drops are
kept to & reasonable level, no precipitation of carbon
dioxide should ocecur.

7.1 REMEDIES OF WATER PROBLEMS

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

ACID CLEANING THE WATER COIL OR HEAT RECOVERY UNIT.

If scaling of the coil is strongly suspected, the
coll can be cleaned up with a solution of Phosphoric
Acid (food grade acid). Follow the munufucturer's
directions for mixing, use, etc. Refer to the,
Cleaning Water Coil, Figure 9. The acid

solution can be introduced into the heat pump
coil through the hose bib (Part 8 of Figure 9.)

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

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

UNDER NO CIRCUMSTANCES SHOULD THE HEAT PUNP
BE OPERATED IN SUCH A WAY AS TQ FREEIE THE
COIL IN AN ATTEMPT TQ BREAXK SCALE FREE.

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

BUCKET OF
ACID SOLUTION

(See Text)

N

Figure 9
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TABLE 8,3

INDOOR BLGWER PERFORMANCE
CFM - DRY CDIL WITH FILTER*

WITHOUT QOPTIONAL WITH OPTIQNAL
e sp CW45 INSTALLED CH45 INSTALLED

"W, C. High | Med. Low High | Med.

0 1520 | 1780 | 1600 | 1820 | 17%0

.10 1880 | 1750 | 1580 | 1880 | 1710

A .20 1830 | 1720 | 1550 | 1830 | 1670
.30 1810 | 1680 | 1540 | 1750 | 14%0

.40 1750 1630 | 1300 | 1700 | 1570

.50 1650 [ 1570 | 144%¢ | 1s10 | 1520

.60 1580 | 1500 | 1406 | 1550 | 14%p

Rated CFM is 1550 on WPV/WPVDS3,
R?ted CFM is 178D on WPY/WPVD62.
*Filter included.

TASLE 8.1
ACCESSORY ITEMS - DUCT HEATER

MIRTWOM T WIRE STZEANTVAY, BTVENTTONS -

PART NO. (;H’ VOLf;]V KN | AMPACITY a | FUSE VT TABLE 8.5
L ! < N

8604-067 1| 240 4.8 25 110 | ¢8 25 Bl12i17| 6 WATER COIL RATED FLOW
BGO4-D6E 1 240 8.6 30 (1] 14 S0 8|16 17 6 MODEL GPM
8604-069 /A 1| 240 |1s5.0 79 i so | 1218172712 ——
go0a-070/2 1| 240 [19.2| 100 Jr1 [0 Jroo | 1zj18|27 |12 | wevpes 6
[@3 Use wire suitable for at least 90°C. . WPY62 8
125 Fused units {over 48 amperes). ' WPVDE2

TABLE 8.9
WATER COIL PRESSURE DROP
MODEL | WPVS3 - WPVDS3 | WPV6Z - WPVDGZ
GPM PSIG | FT.HD. | PSIG | FT.HD.
6 2.5 | 5.8 2.5 | 5.9
7 1.7 [ 7.4 3.5 | 8.1
8 4.0 | 9.2 4,5 |{10.4
9 5.2 ) 12.0 5.6 112,9
10 6.5 | 15.0 6.7 [15.5
11 7.7 {17.8 8.0 118,5
12 g.0 | 20.8 9.3 | 22,5
13 10.5 |24.2 10,7 | 24.7
14 12.0 | 27.7 12.3 ] 28.4
15 13.9 [ 32.1 15,5 | 35.8
16 15.8 | 36.5 18.3 {42.2
TABLE 8.10
WATER REGULATING VALVES s

Cooling Valve - 3/4" (8603-001)
Heating Valve - 3/4" (8603-002)

VALVE PRESSURE DROP

GPM PSIG ET. HD.
2 1.0 2.3 -
5 1.5 3.5
& 2.2 5.1
7 2.9 6.7
8 1.7 8.5
3 4.5 10.4 )
10 5.5 12.7 FIGURE 3
11 6.6 15.2
12 7.4 18,0
13 9.5 21.9
14 1i.¢ 25.4

11
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TABLE 8,13 TABLE 8,14
WPV53 REFRIGERANT PRESSURES A WPVEZ REFRIGERANT PRESSURES gix
A A
COOLING /2, COOLING /2\
LOW SIDE HIGH SIDE LOW SIDE ? HIGH SIDE
EWT Suction Pressure ! Discharge Pressure EWT Suction Pressure ' Discharge Pressure
oF- 6 GPM | 8 GPM | 10 GPM | 6 GPM | 8 GPM | 10 GPM °F 6 GPM{ & GPM {10 GPM | 8 GPM |10 GPM] 12 GPM
P
as 67 63 59 AL A i 45 62 58 54, 153 i
50 69 65 62 | 159 AL iy 50 65 81 57 160 3 e
55 70 66 64 167 is3 150 cs 66 . o | -
il 169 155 3
60 71 68 66 179 165 160 ! }
&0 68 65 63 . 180 166 s
65 72 69 68 191 178 172 ;
65 65 67 65 192 178 166
70 74 71 70 204 190 184 '
7% 75 73 72 217 204 158 70 70 68 67 1 204 192 180
75 71 70 69 i 218 206 194
R
vearing 4 wearing £
El:T 6 GPM |8 GPM |10 GPM| G GPM[B GPM |10 GPM E"F'T 8 GPM | 10 GPM 12 cPM ! 8 apm_]m (_.‘PM! 12 GPM
45 N/R 5t 50 N/R 211 214 45& -- . 51 .- - 225
50 52 54 54 206 220 217 50 52.5 53 53 227 231 233
55 54 56 56 218 223 220 55 56 58 58 238 241 242
60 56 58 58 222 226 224 60 S8 62 62 243 247 247
65 59 59 59 226 228 223 65 60 64 64 247 252 252
70 61 61 61 231 230 232 70 61 66 65 250 256 256
75 b3 62 62 234 232 236 75 62 68 68 253 260 260

;i;?ressures may vary within one or two pounds, depend-
‘ing on water temperature and flow and air temperature
and volunme.

giiAt rated air flow and BO°D.B./67°W.B. Terurn air
temperatures,

é}lt is not recommended that water regulating valves be
set for a pressure below 150 PSIG, the pressure
equivalent of an 80¢ ambient.

/At rated air flow and 7C°DB return air temperature.

/fk?ressures may vary within one or two poumnds, depend-
ing on water temperature and flow and air temperature
and yopiume.

INAL Tated air flow and BO°D.B./67°W.B.
. temperatures.

/Qalt is got recommended that water regulating valves be
set for a pressure below 150 PSIG, the pressure

%

equivalent of an 80° ambient.
\
S\A water flow rate less than 14 GPM at 45° entering

return air

At rated air flow and 70°0B return air temperature.
water temperature, heating mode, is not recommended.

-12-
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Factary Field Optional Fteld
NWiring ¥iring Hiring

W e g ——

Check
Lite \I/

/ll\\

T87FNNY/

453941089 @ ® @ @ @ @ @ Optignal Duct Heater -
i @@@@@ @

iy ®®®©®@®@®®-
PR o o ey

| Cptlonal outdoor stat.
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T

duct heater,

Heat Anticipator Setting
Set heat anticipator WPY, WPVYD

at .45A for either Lype
¥all Thermostat/Optional Duct Heater
of wall thermostat. Field Wiring Connectians
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Cool Air
to House

Low Pressure
Low TemFerature Gas

Water Regulating
Valve Capillaries
Connection Port

Service Port — |
(Discharge)

] !

—— -

'/f_ﬁ

Indoor Coil

o

:

Warm Air to Heat Pump

~Capillary
Low Pressure
Low Temp. Liquid

Water In

Compressor 5g;2r Out
Discharge High |
Pressure High
Temp. Gas -Compressor Water Coil.
. ) _}x \ Compressor Suction Low
Service Port (Suction) Pressure Low Temp. Gas
Warm Air
to House .
High Pressure
+ H1'gh| Temperature Gas
_ 1 {
( — Warm Air to House
Water Regg]ating Low Pressure Low
Valve Capillaries Temp. liquid
Connection Port
~Capillary
___—_——J_j
Service Port——-Qm__“H ’
(Discharge) :Rw
Compressor ___| Cold
=== Water QOut

Discharge Hight

Press. High
Temp. Gas

Compressor

N

‘\\\‘\Water Coillk
S~

Service Port {Suction)

Compressor Suction ™

Low Press. Low Temp. Gas
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PARTS LIST
WATER SOURCE

PACKAGE HEAT PUMPS

PART NO. DESCRIPTION i WPV53 | WPVD53 | WPV62 WPVDifg
i §
5202-004 Accumulator X X !
* Blower Housing 10-7 l X X X X f
5152-010 Blower Wheel DD10-7A X X X x
8552-030 Capacitor - Comp. 40MFD-440V 2%''Round X X |
8552-036 Capacitor - Comp. 70MFD-370V 2%''Round X x
8552-004 Capacitor - Blower 7.5 MFD 370V, 14" Qval X X X X
5811-017 Capillary Tube - Cooling (3) (3)
5811-034 Capillary Tube - Heating (3) (3)

. 5811-027 Capillary Tube - Cooling (3) (3)
5811-021 Capillary Tube - Heating (3) (3)
5651-036 Check Vvalve X X X X
8000-072 Compressor AV144ET-001-A4 X X N
8000-068 Compressor AGI23ET-002-A4 X X
5052-006 Condenser Coil - Cupro Nickel X X
5052-007 Condenser Coil - Cupro Nickel X X
8401-007 Contactor - Compressor X X
8401-003 Contactor - Compressor X X
5052-005 Desuperheater Coil X X |
5060-029 Evaporator Coil X X X X
5202-007 Accumulator X X
7004-018 Filter 1 x 25 x 25 X X X X
8406-016 High Pressure Switch b3 X X . X
8406-015 Low Pressure Switch ' X X X X
8106-017 Motor - Blower 1/2 hp X X X X |
8200-003 Motor Mount *‘ X X X X
5451-011 Motor Mounting Parts X X X X
8201-008 Relay - Blower X X X X
8201-015 Relay - Emergency Heat X X X X
8201-034 Relay - Impedance X X X X
5650-006 Reversing Valve X X X X
5650-008 Reversing Valve Hox X X X
5650-011 Solenoid Valve X X
5210-009 Strainer (2) (2) | {2} (2)
8607-011 Terminal Block X X X X
8406-020 Toggle Switch X X
8407-015 Transformer X X X X
8300-001 Water Pump X X
8408-007 Water Pump T-Stat X X
OPTIONAL ITEMS:

8604-067 Duct Heater 4.8 Kw X X X X
8604-068 Duct Heater 3.6 Kw X X X X
8604-069 Duct Heater 15.0 Kw X X b3 X
8604-070 Duct Heater 19.2 Kw X X X X
8603-005 Gauge Adapter X X b X
8603-001 Requlating Valve - Cooling X X X X
8603-002 Regulating Valve - Heating * X X X b
5810-006 Tee - 1/4 inch flare w/valve depressor X X X X
8603-003 Test Plug X X X X

*Please order by model number.
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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).

ITEM

1. HEAD PRESSURE

COOLING HEATING § JOB NUMBER

NAME OF INSTALLER

2. SUCTION PRESSURE

'NAME OF OWNER

3. WATER TEMP.{IN)

4. WATER TEMP. {OUT)

STATE

5. WATER PRESSURE (IN)

6. WATER PRESSURE (0UT)

FTELD COMMENTS:

7. MWATER 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.

-‘==¢‘m=§

H.B.

13. DESUPERHEATER R,0
" TEMP. {IN)

14. DESUPERHEATER HZO

TEMP. {OUT)

This PERFORMANCE CHECK SHEET should be

filled out by installer and retained with unit.

*
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