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1.0 GENERAL

Units are shipped completcly assembled and internally
wired, requiring only duct connectionms, thermostat
wiring, 230-208 volt AC power wiring, and water pipling.
The equipment covered in this manual is to be installed
by trained, experienced service and installation tech-
nicians. Any heat pump is more critical ol proper re-
frigerant charge and an adequate duct system than a
cooling only air conditioning unit.

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

While these instructions are intended as a gencral re-
commended guide, they do mot in any way supersede any
national and/or local cndes. Authorities having juris-
diction should be consulted before the installation Is
made,

2,0 UNPACKING

Upon receipt of the equipment, the varten should he
checked for external signs of shipping damage. If
damage is found, the receiving party must contact the
last carrier immediatcly, preferably in writing, re-
questing inspection by the carrier’'s agent.

3.0
3.1

INSTALLATION
BTUII 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 Nationaul Warm Air
Heating and Air Conditioning Association. The air
duct system should be sized and installed in accordance
with Standards of the National Fire Protecticn Associ-
ation For The Installation of Air Conditioning and
Ventilating Systems of Other Than Residence Type,
NEPA No. 90A, and Residence Type Warm Air Heating and
Air Conditioning Systems, NFPA No. S0B.

3.2 SITE SELECTION
The unit may be installed in a basement, closet or
utility room provided adequate servicc access is in-
sured. Ideally, thrce sides of the unit should have
a minimum access clearanc: of two feet but the unit
can be adequately serviced if two or only onc side has
the minimum two feet clearance. The unit should be
located in the conditioned spacc to prevent freezing
of the watcr linmes and to permit proper, automatic shut
off of the water regulating valves. See water piping
section.

Clearance to combustible materials is 0 inches for the
heat pump. If an optional duct hester is installced,
[ollow the instructions packed with the duct heater for
specifications regarding clearance to combustible
material.

Beforc setting the unit, consider ease of piping, drain
and eclectrical ceonnections for the unit. Alse, f{or
units with heat recovery unit, consider the proximity of the
unit to the water heater or storage tank. Place the
unit on a solid base, preferably concrete, to minimize
undesirable noisc and vibration. DO NOT elcvate the
tase pan on rubber or cork vibration eliminator pads as
this will permit the unit base to act like a drum,
transmitting objecticnable noise.

3.3 DUCTWORK
If the unit is to be installed in a closet or utility
room which does not have a floor drain, a secondary
drain pan under the entire unit is highly rccommended.

Do not install the unit in such a way that a direct path
exists between any return grille and the unit, Rather,
insure that the air entering the return grille will make
at least one turn before entering the unit air coil.
This will reduce possible objectionable compressor and
1itr noise from entering the occupied space.

Design the ductwerk according to methods given by the
National Warm Air Heating and Air Conditioning Associ-
ation. When duct runs through unconditioned spaces, it
chould be insulated with a minimum of two inches fiber-
ylass insulation with vapor barricr. It is recommended
that [lexible connections be used to connect the duct-
work to the unit in order to keep the nolse transmissicn
to a minimum.

3.4 TILTER
This unit must not be opecrated without a filter. Ir
comes equipped with a permancnt 24x22xl [ilter which
should be checked often and cleaned in hot soapy water
as needed. Insufficient air fiow due te undersized duct
systems or dirty [ilters can result in nuisance tripping
of rhe high or low pressurc controls. Refer to the
accompanying Table 8.3 for correct airflow and static
pressure requirements.

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

3.5.1 MAIN POWER

Refer to the unit serial plate for wire sizing infer-
mation and correct overcurrent protection size. Each
unit is marked with a "Minimum Circuit Ampacity."
This means that field wiring conductors must bec sized
to carry that amount of current. Iach 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 rating platc lists "Maximum Overcurrent Pro-
tective Device” that is to be used with the cquipment.
This device may be a time delay fuse or HACR type
circuit breaker. The correct size overcurrcnt pro-
tective device must be used to provide [or proper
circuit protection and to aveid nuisance trips due to
the momentary high starting current of the compressor
motor.
3.5.2 CONTROL CIRCUIT —LOW VOLTAGE WIRING
A 24 voll terminal strip Ls mounted on the top of the
unit. Two types of thermostats arc available:
1) Single stage heat, single stage cool to operate
the heat pump aleonc—without hackup duct style electric
heaters. This thermostat is cquipped with a signal
1ight to indicate when the unit is "locked out" be-
cause of the low or high pressurc control. Refler to
the wiring diagrams at the end ol this manual for
correct connection of the terminals. 2} Two stage
heat, single stage cool to operatc the heat pump or
duct heaters on heating or the heat pump on cooling.
This thermostat is also cquipped with a signal light
to indicate when the unit is "locked cut" because of
operation of the low or high pressurc control. In
addition, a sccond signal light tells when the unit
has been placed in Emergency Heat. Refer to the
wiring diagram at the e¢nd of this manual and to thce
wiring diagram packed with the duct heate:r for correct
connection ol the low veltage terminals.
3.6 COXDENSATE DRAIN
Determine where the drain line will run. This drain
line contains cold water and mist be insulated to avoid
droplets of water [rtom condensing on the pipe and
drqpping on (inished {lgors or the cciling under the
unit. A trap MUST BE installed in the drain line and
the trap [illed with water prior to start up. The use
of plugged tces in place of e¢lbows to facilitate clean-
ing is highly rvecommended.

Drain lines must be installed according to local plumb-
ing cedes. 1t is not recommended that any condensate
drain line be connected to a sewer main., The drain
line cnters the unit through the water access panel and
connects to the FPT coupling under the condensate drain
pan,



3.7 PIPING ACCESS T VHE {INLY

Water piping te and from *he anic enter: ‘he unit “o.ing
through the water access pancl.  Plping connections ure
made directly to the neut 2xchanger coil ound ar 204
inch FPT. [lhe acces winel can be installed oo ooy one
of three sides (any <ide of the cising exceprt the 11
coil side}. The shevos show tne three possiuie a. ¢
panel locatrons. “he table oo cmpanyiap the T oper o
details what tittimes owd oipe Tongths are requored Qif
the suggested nipe roore ot fh. Yiaure are foliowea. It
is highly r : tiiv ip from *the water
coil to the ~nt- casing he jastulled while the
anit e camplere ihte ond before it dis [inaliy
set tn postisan,
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All condensate draan nipe aml Fittines SEoame s e

WPV3Q shown [(WPVE6 in - irenthoses),
AATER IN

1 Male Adapter - 3Slip x 3/4 MPT
2  Pipe - 34 x to suit
WATER OUT
3 Male Adapter - S§lip x 3/4 MPT
4  Pipe - 3 x 3-1/72
5 90° Elbow - S8lip x Slip
3] Pipe - 3/4 x B-3/74 (9-7/8)
7 907 Elbow - Slip x Slip
8 Pipe - 3/4 x to suit

CONDENSATE DRAIN

9 Male Adapter -

Slip x 3/4 MPT
10 Street Elbow - 90°

il Pipe - 5374 x 15-1/2 (17)
12 906° Elbow - S.ip x Slip

13 Pipe - 374 x 15-1/2

14 90° Elbow - &lip x Slip

15 Pipe - 374 to suit

nressure

Chown

Sl -

LOFT TIns BATRANCE

PLPC ana ot rovy. 30 dnci I oNedow
condensate drawn nane ] oo T T
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HWa 7R QUT
Male Mdapter Stip v T/4 MP
Pipe S T
50° Elbow - 3lip x ®iip
Pipe - Y0 RB-1/2 . 3
907 Elbow - Slip ¥ ~lip
Pipe - 34 x to sult

CQNDENSATE DRAIN

Male Adapter -

Slip x /4 MPT
Street Lilbow - 90°

Pipe - 34 x i6-1/2

90° Elbow - Slip x Slip

Pipe -3/ x 1s-1/2 4T
90° Elbow - Slip x “lip

Pipe - 3/4 x to suit



FIGURE 3

RIGHT SIDE ENTRANCE

All pressure pipe and fittings - 3/4 inch Schedule 40 PVC
All condensate drain pipe and fittings - 3/4 inch CPVC
WPV30 shown (WPV3f in parcnthesces).

WATER IN

1 Male Adapter - Slip x 3/4 MPT

2 Pipe - 3/4 x 2

3 90° Elbow - Slip x Slip

4 Pipe - 3/4 x to suit

WATER OUT

5 Male Adapter - Slip x 3/4 MPT

6 Pipe - 34 x 3-1/2

7 90° Elbow - Slip x Slip

3 Pipe - 374 x B-1/2 (5-7/8)
9 90° Elbow - Slip x slip
10 Pipe - 374 to suit

CONDENSATE DRAIN

11 Male Adapter - Slip x 3/4 MPT
12 Street Elbow -  90°
13 Pipe - 344 x 17-1/4
14 90° Elbow - Slip x Slip
15 Pipe - 3/4 x 15-1/72 (17}
1¢ 90° Elbow - Slip x Slip
17 Pipe - 3/4 x to suit

3.8 WATER CONNECTIONS

It is very important that an adequate supply of clean,
nen-corrosive water at the proper pressure be provided
before the installation is made. Insufficient water,
in the heating mode for example, particularly

at low water temperaturcs, will cause the low pressure
conttol to trip, shutting down the heat pump. In
assessing the capacity of the water system, it is
advisuble that the complete water system be evaluated
to prevent possible lack of water or water pressure at
various housechold fixtures whenever the heat pump turns
on. All plumbing to and {rom the unit is to be in-
stalled 1n accordance with local plumbing codes. The
use of plastiv pipe, where permissible, 1s rccommended
to prevent electrolytic corrosion of the water pipe.
Because of the relatively cold temperatures encountered
with well water, it is strongly rccommended that the
water lines connecting the unit be insulated to prevent
water droplets {rom condensing on the pipe surface.

Refer to piping Figure 3. Test points (6) and (7], to
measure watcer temperature and water pressure entering
and leaving the upit, must be included in the piping
installation, Either the sell-sealing thrcaded test
plugs (available from Bard) or more conventional gauge
tees and thermometer wells can he used. These test
points will aid in the initjal 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 installatlons and on all imstallations
having o hot water desupcrheater. Thesc valves insure
that the proper water flow is maintained to the heat
pump in responsec to variations in the refrigerant
pressurc. Two valves are manifolded together as shown
in ¥igure 4. One valve, V46AC, opens in response to
an 1ncrease in discharge pressure during the cooling
cycle. The other valve, V46NC, opens in response to 2
decrease in suction pressure during the hcating cycle.
One valve only opens during ceoling, the other valve
only opens during heating. The valves should be in-
stalled on the LEAVING SIDE of the nunit as shown. The
reason for this locatien is to maintain pressure on the
water system {including the unit water coil) when the
unit shuts down. Constant water pressurc will help pre-
vent 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
a ficld supplied 1/4 inch SAE tee and length of 1/4
inch tubing,

2, TRoute the tubing through the pipe access panel, (5]
through the 7/8 inch hole in the center of the panel.

3. Connect the other end of the 1/4 inch tubing to the
branch (ne valve corc) of the 1/4 inch flare tee with
depressor. Avoid having the tubing touch other
piping or components inside the unit as constant
vibration will weaken the tubing and could cause
leaks.

4. THIS STEP MUST BE DONE LAST TO AVOID LOSS OQF RE-
FRIGERANT CHARGE. {onnect the tee's female end
Wwith valve depressor) to the refrigerant port lo-
cated 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 system should future service work
tequire this. Globe valves should not be used as shut

off walves because of the excessive pressure drop in-
herent in the valve design. Instead use gate or ball
valves as shut-offs so as to minimize pressure drop.

Drain cocks, (B) and (10), and teces have been included to
permit acid cleaning the refrigerant-to-water coil
should such cleaning be required. See WATER CORROSION,
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3.9 WELL PUMP SIZING

Strictly speaking, sizing the well pump is the re-
sponsibility 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/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 enough
water and at an adequate pressure to meet competing
demands of water fixtures. The well pump must be
sized in such a way that three requirements are met:
1. Adequate flow rate in gpm.
2, Adequate pressure at the fixtures.

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

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

included in Manual 2100-054 should guarantee that
the well pump has enough capacity. It should alse
ensure that the pipinn is not undersized which would
create too much pressure due to friction loss. High
pressure losses due to undersized pipe will reduce
efficiency and require larger pumps and could also
create water noise problems.

FIGURE 4

OBSERVE THE DIRECTION OF FLOW
ARROW ON SIDE OF VALVE BODY
WHEN INSTALLING REGULATING
VALVES (1 & 20.



4,0 SEQUENCE OF OPERATION
4.3 CODLING ¥ITH OR WITHOUT DUCT HEATTRS

Whenever the system lever is moved to COOL, thermostat
system switch completes a circuit R tu 0, energizing
the reversing valve solencid. 0On & ¢all for coeling,
the cooling bulb completes a circuit from R to G,

energizing the blower relay colil. The blower relay
contacts complete a 230 velt circuit to the blower
motor and the blower operates. R to Y circult is

completed at the same time as the fan circuit and
current flows from Y to terminal 4 at the lockout
relay. Terminal 4 of the lockout relay provides two
paths for current [low:

1. Through the lockout relay coil which offers
the resistance of the lockout relay c<oil.

2. Through the normally closcd contacts af the
tockout relay to terminal 5 of the lockout
relay and then through the high and low
pressure switches to the compressor contactor
ceil,

If the high and low pressure switches remain closed
(refrigerant pressure remains normal), the path of
least resistance is through these safcty controls te
the compressor contactor coil. The contacts of the
compressor contactor 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 closced contacts
of the high (low) pressure control open and current
no longer flows to the compressor contactor coil-—
the coil drops out. Current now can take the path
of least Tesistance through the lockout relay coil,
energizing the lockeout relay coil and opening
terminals 4 and 5 of the lockout relay. The lockout
relay wili remain energized as long as a circuit is
completed between R and Y at the thermostat. In the
meantime, since the compressor is not operating, re-
frigerant pressure will equalize and the high (low)}
pressure switch will automatically reset. Ilowever,
the circuit to the compresscr contactor will not be
complete until the lockout relay is de-energized by
moving the thermostat system switch to OFF, breaking
the circuit from R to Vv, dropping out the lockout
relay coil and permitting terminals 1 and 5 to make,
When the high {low) pressure switch closes, 2
circuit is completed te I at the thermestat, encr-
gizing the signal light to indicate a malfunction.
When the system switch is moved from OTF to cooL,
cne cycle is repeated.

4.7 SINGLE STAGE HEAT WITHOUT DUCT HEATERS

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

% and 0 and reversing valve solenoid is not cnergized.
nit is in heating.

13 [WO STAGE HEAT W1TH DUCT HEATIRS

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, RI, through
the automatic thermal cutout (TCOY. The contacts of R1
close 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 leng
as R to W2 and W3 arc made.

1.4 TEMERCENCY HEAT

When the system switch is moved to EMER, the compressor
circuit R to Y is disconnected. Contrel of the electric
heaters is {rom R tc W2 and W3 through the thermostat
second stage heating bulb, Blower operation is con-
trolled by the second stage hecating bulb. Operation is
+he same as above, "Two Stage Heat With Duct Heaters."

5,0 SYSTEM START UP PROCEDURE

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

5.2 Set thermostat system switch to OFF, [an switch
to AUTQ,

5.3 Move main power discomnect to ON. Power should
be on to unit for a minimum of four hours or sixty
minutes per pound of refrigerant. This allows the
crankcase heater to drive any refrigerant liquid out of
the compressor sump. This procedure should be followed
whencver the power has been off for twelve hours or
longer. Except as regquired for safety while servicing-—
po NOT OPEN THE UNIT DISCONNECT SWITCH.

5.4 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 (ooling cycle. (NOTE: If unit is equipped with a heatb
pespnepy untt, tomporasily diseonnect the hat vater eirculating

punn [rom the electrical eireuit by moving pwmp et £ sl Lo OFF).

5.5.1 Opcn manual inlet and outlet water {low
valves of the unit.

§.5.2 Move thermostat switch to COOL--{an should
be set for AUTO.

5.5.3 Open the cooling rcgulating valve (V46ALY Dy
turning range adjusting screw elockwise until
the valve is {ully opcn.

5.5.4 Turn the heating regulating valve screw clock-
wise (V46NC) until the valve is closed. Throttle maonual
outlet valve closed until rated water fluw is achieved.

An approximate flow rate may he determined by water
pressure drop through the coil, Table 8.5. A more precise
measure of water flow may be determined by timing the
discharge from the pipe into a container of known volumc,
or by rcading entering and leaving water temperatures

and discharge pressure of the compressor. Compare the
readings obtained with temperatures piven in Figure 5

or 0 {or temperature, and Table 8.13 or Table §.14 for
diszcharge pressure.

5.5.5 Check refrigerant suction and discharge
pressurces for cooling against Table .13 or 8.14. Vari-
ations in pressures of one or two pounds should be ig-
nored., Llarger variations should be checked for probable
cause: Incorrect air or water flow; incorrect air ot
water temperature, incorrect refrigerant charge.

L.5.6 Adjust manual outlet vaive to full open.

5.5.7 Adjust cooling regulating valve [V46AC) by
turning range adjustment screw counterctockwise until
water temperatures drop, Figure 5 or 6, and refrigerant
pressures, Tables 8.13 or 8,14, all match.

5.5.%8 Move thermostat switch to 0OFF., Check that
copling 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 cutlet water [low 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 (V46NGY Dby
turning the range adjusting screw counterclockwise until
the entering water tempcrature and leaving water rempera-
ture compare to Figures 5 or 6 for the moacl installed.
Compare suction pressure to Table B.13 or 8,14 for the
model installed.

5.6.4 Check refrigerant suction and discharge pressure
for heating against Table 8.13 or 8,14, Variations
in pressures of one or two pounds should be ignered.
Larger variations should be checked for probable cause:
Incorrect air or water flow; incorrect airt or water
temperature; incorrect refrigerant charge.



WPV30

LEAWE
WAEHE

TEME
100fx

90

80

70

60

S0k

70 20 50
ENTERING WATER TEMP.

WPY36

Figure §

.....

TN

L COOLING

B qu,
t‘:ﬁ'7 i

:ni-iif

iy b o

90

80

70

60

50k

70 80 S0
ENTERING WATER TEMP,

100

Figure 6



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

6.1 GENIRAL

Units having a heat recovery coil should only be in-
stalled by trained refrigeration technicians. These
instructions serve as a guide to the technician in-
stalling the heat reccovery 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 [rom
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 eguipped with an additional
water-to-relrigerant coil, a circulating pump and a
thermostat to control the operution of the circulating
pump. The water-to-refrigerant ceil is constructed of
two tubes. Water flows through the center tuhe, re-
frigerant flows through a surrounding tube, totally
separated [rom 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 ol water flow rate
{circulator pump) and temperature dilference finto
and out of the Heat Recovery Unit}. Since this
temperature dif{ference will vary, depending upon
domestic hot water usage, storage tank losses, etc.,
units with Heat Recovery Units MUST EMPLOY WATER
REGULATING VALVES on the heat pump water svstem.
Additionally, 1t should be pointed out that water
flow requirements for the heat pump will increase

in winter (from 5 gpm te is much as 13 gpm for a
three ton heat pump} when the Heat Recovery Unit 1s
operating. Conversely, in the cooling season the
heat pump water flow requirements will decrease
{from 5 gpm to approximately 3 gpm for a three ton
unit} when the heat recovery unit is in operaticn.

6.4 INSTALLATION

6.4.1 TWD TANK. 1In order to realize the maxi-
mum energy savings Irom the domestic hot water
heat recovery unit, it is recommended that a second
water storage tank be installed in addition to the
main hot water heater. Fossil fuel [ired water
heaters must be a two tank installation. If the
existing water heater is electric, the two tank in-
stallation is still the best appreoach, 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, a well
insulated electric water heater without the electric
heating elements connected will also make a suitable
storage tank.

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

occupants. As a guide in estimating the daily family

water Tequirements, 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 economy
dictates onfy one hot water heater, a single tank in-
stallation is permissible. 1t 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 thec case
of a retrofit installation. The existing hot water
heater should be carcfully inspected and any sediment
removed by draining the water heater and flushing it
until all leoose sediment has been flushed away. This
sediment, besides cutting down on the efliciency of
the water heater and heat recovery unit, could damage
the circulating pump, or ciog the strainer and stop
water flow.

6.5 LOCATION

In determining the lecation of the storage tank {and the
water heater) kKecp in mind that small temperaturc
dilferences between the storage tank water temperdture
and the relrigerant temperature permit this unit to
function.
be kept as short and direct as possible and that the
tubing be adeguately and thoroughly insulated.

1t is conscquently necessary that all tubing

Locate the storage tank as closc to the heat pump and
wiater heater as the installation permits.
provide adequate scrvice access to all components.

Be sure to

§.6 1NSTALLATION PROCEDURE - GENERAL

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

5.6.2 Shut off the main water supply line by cles-
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 purposes).

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 fleor drain er 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 & and steps
6.7 tg 6.7.3 and 6.9 to 6.9.4. Follow all local plumb-
ing codes. Piping connections are 1/2 inch 0.D. copperT

pipe, Type K 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 necessaTry to clean the de-
superhcater coil. A suitable cleaner is mentioned
below, "Water Corrosion' section. The shut of{ valves
will isolate the unit from the rest of the plumbing
and the plugged tees will provide access te the coil
and pump for the cleuaner.

6.7.2 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 i1s more important
that the strainer be included on one tark retrofit
installation where the hot water heater may be sus-
pected of sedimentatlion.

6.7.3 A check valve 15 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 local plumbing code as this check valve may be
required.
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6.8 TWO TANK INSTALLATION - FIGURE 7

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

6§.8,2 If a solar type water storapge 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
sized pipe nipple in the water heater drain con-
nection (bottom of the tank). The run of the tee 15
connected between the water heazter and a drain valve.
Brass or bronze fittings are recommended fer these
fittings. Check the locel plumbing code-—brass or
bronze may be required. The branch cl 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 reccvery unit.

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

and to the normal “"water in"™ of the main water heater.

6.8.5 Cold water into the storage tank is con-
nected to the "water in'" of the storage tank,

6.8.6 An optional bypass lcop with valve is shown
in Figure 7 between the water into the storage tank
and the "water cut"” of the storage tank, The loop
will make future service work easier should it he-
come necessaty to drain the sterage tank. In normal
operation the valve in the bypass loop should be
closed.

6.9 ONE TANK INSTALLATION. FIGURE B8

NOT RECOMMENDED FOR FOSSIL FUEL FIRED WATER
CATER

6.9.1 Unless the single hot water heater is new,
it should be thorcughly inspected and cleaned of
sediment. Flush the tank several times and inspect

it after each flushing. Be sure the tank is free of
sedimentation.

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

6.9.3 Water to the heat recovery unit is connected
through a tee at the drain valve connection of the
hot water heater 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 OPERATIQN OF THE HEAT RECOVERY UNIT

The circulating pump 1is wired in parallel with the
heat pump compressor (230 VAC circuit). Thus, no water
can be circulated to the water-to-refrigerant coil un-
less the compressor is in cperation,.

In addition, a thermostat, 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 hot water is obtained freom 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 OUT

6,11.1 Be sure all shut off valves are open. If
optional bypass valve, see Figure 7, has been in-
stalled, this valve should be closed.

6.11.2 Open a hot water faucet to permit any air
to bleed from the plumbing.

£.11.3 Turn off the heat pump disconnect.
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6.11.4 Temporarily remeve compressor wire [rom
load side of contactor and insulate.

6.11.5 Turn heat pump disconnect ON.
6.11.6 Set the wall thermostat to cool.

6,11.7 Inspect for water leaks and verify pump is
operating.

6.11.8 Again turn off the heat pump disconnect.

6,11.9 Re-install cempressor wWirc on compressor
contacter 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 temperature difference. How much tempera-
ture difference you measure will depend upon tubing
length, [low Tate, storage tank temperature and could
vary from 2Z°F to 20°F.

6.11,11 Movc thermostat system to OFF. Verily that
water pump stops.

7.0 WATER CDRROSION

Two concerns will immediately come to light when con-

sidering a water source heat pump, whether For ground

water or [or a closed loop application: Will there be
encugh water? And, how will the water quality affect

the svstem?

Water quantity is an immportant consideration and one
which is easily determined. The well driller must petr-
form a pump dewn test on the well according to meihods
desoribed by the Nalional Well Water Assoeciation, This test,
performed corrcctly, will provide information on the
rate of [low and on the capacity of the well. It is
important to consider thec 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, ahout water quality, is equally im-
portant. Generally speaking, if the water is not offen-

sive 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 quality problems will show up in the hcat pump in
one or more of the following ways:

1. Increased watcr flow to the unit.

2. Decreased heat transfer ol the water coil
(entering to leaving water temperaturc
difference is less).

Therc are four main water quality problems associated
with ground water. These are:

{1) Biolegical growth. This is the growth of micrescopic

organisms in the witer and will show up as a slimy de-
posit throughout the water system. Shock treatment of
the well is usually required and this is hest left up
to the well driller. The treatment consists of inject-
ing 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 sus-
pended particles in the water is that it will crode
metal parts, pumps, heat transfer ceiis, etc, So long
as the filter is cleaned and periecdically maintained,
suspended particles should pose no serious problenm.
Consult with your well driller.

(3} Corrosion of metal. Corrosicn of metal parts re-
sults Irom either highly corrosive water (acid water,
generally not the case with ground water) or galvanic
rcaction between dissimilar metals in the prescnce of
water. By using plastic plumbing or di-electric unions
galvanic reaction is climinated. The use of corrosicn
resistant materials {such as the Cupro nickel coil)
throughout the water system will reduce corrosion
problems signiflicantly.




(4) Scale formation. Of all the water problems, the
formation of scale by ground water is by far the most
common. Usually this scale is due to the formation
of calcium carbenate but magnesium carbonate or
calcium sulfate may also be present. Carbon dioxide
gas (C0,), the carbonate of calcium and magnesium
catbonafe, is very scluble in water. 1t will remain
dissolved in the water until some outside factor up-
sets the balance. This ¢utside influence may be a
large change in water temperature or pressurc, 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 dissclved gas to
£all cut of solution. Likewise if pressure drops are
kept to a reasonable level, no precipitation of carbon
dioxide should occur.

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

ACID CLEANING THE WATER COIL OR HEAT RECQVERY UNIT.

1f scaling of the ccil is strongly suspected, the
coil can be cleaned up with a solution of Sulfamic
Acid (toxie} ar Phespheric Acid (faod grade acid),
Follow the manufacturer's directions for mixing, use,
etc., Refer to the, Cleaning Water Coil, Figure 9. The
acid solution can be introduced into the heat pump
coil through the hose bib (Part 8 of Figure 9.)

Be sure the isolation valves (Parts % and 11 of
Figure 9) are cleosed 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,
Figure 9) and returned to the bucket through the
pther hose bib (Part 10, Figure 9). Follow the
manufacturer's directions for the product used as to
how long the splution is to be circulated, but it is
usually circulated for a period of several hours.

UNDER NO CIRCUMITANCES SHOULD THE HEAT PUMP
BE OPERATED IN SUCH 4 WAY AS 70 FREEZE THE
COIL TN AN ATTEMPT 70 BREAX SCALE FREE.

While no damage iz 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)

Figure
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TABLE 8.2

INDOOR BLOWER PLRFORMANCE

*CIM - Dry Ceil

! WPV30, wpvD3d,
; WPV36, WPVD36
P . PEE
rs.p. MOTOR SPEGED
in Hy 0 High Medium Low
.00 1400 1270 1210
.10 1345 1230 1170
.20 1280 1180 1130
30 1210 1130 1050
.40 1134 1678 1040
.50 1050 1000 980
.60 970 §90 900

*pPilter included. See unit speci-
fications for rated CFM,

TABLE 8.5
WATER COIL RATED FLOW
TASLE 8.1 MODEL | oM
i - I ‘
ACCTISSORY ITEMS - DUCT I ATER p— 1
MINIMUM [ WIRE GIZEAN] MAX. DIMFI\.SIONS o 0.6
PART NO. PH | VOLTS | ki [ AMPACITY [“Cu ] AT FUSE [TTEA T WPVD30 ’
= f WPV36 5
8604-067 1| 240 4.8 25 410 48 25 12|18 |24 9 WPVDI6 12.7
8604- 068 11 z40 3.6 50 #e #4 50 glie]17] _
g604-069/2 1| z10 150 79 #3 | #1 80 | 1z ]ts |27 )12
ge04-07a/A 1| 240 |1e.2{ 100 71 100 | 1218|2712 R
A Use wire suitable for at least 90°C, - :
A\ Fused unirs (over 48 amperes) WATER COTI. PRESSURE DROP
MODCL | WPV30-WPYD30 | WPV3B-WPVD36
¢rM | psig Ft.Hd. | Psig Ft.Hd,
1
TABLE 8.2 1 2.0 1.6 1.9 4,4
— - — 5 3.0 6.9 2.0 4.6
WATER REGULATING VALVES 6 4.2 10.0 z.4 S.5
7 5.7 13,1 3.0 6.9
VALYE COOLING HEATING 8 7.5 17.3 3,9 9.0
MODEL | SIZE VALVL VALVE 9 9.5 21.9 5.5 12.7
| - 10 12,0 27,7 7.6 17.5
wp\«rso 11 14.8 34.1 10,4 24.0
WPVDEO | o 40 8603-001 860%-002 12 17.6 10.6 15.3 35.3
WPYV36 13 20.3 46.8 20,6 47,5
WPVD36
TALE 8.13 A TABLL 8.1y A\
WPV30 REFRTGERANT PRESSNRES WPV36 REFRIGLRANT PRESSURES
COOLING* CODLING*
T
Low Side High Side Low Side i i
L . . i High Side
EWT Suction Pressure Discharge Pressure EWT Suction Pressure Discharge Pressure
°r: 4 GPM I 6 GPM [8 GPM | 4 GPM | 6 GPM | & GPM - PV I
5 GP) T GPM GEM | 5 GPM |7 GPM |9 GP
45 69-74 | 66-71 | 62-67 | 139-141f 126-128} 120-122 M_
50 -76 | 68-73 64-69 149-151) 137-139| 127-129 45 | 48.53 58-63 58-63 [ 129-131)129-131)120-122
55 73-78 [ 70-75 66-71 161-163 145-151 135-137 30 52-57 1 60-65 | 60-65 | 141-143[13°-139{129-13]
60 74-79 1 72-77 | 8B-73 | 172-174] 160-162 144-146 55 | 55-60 | 62-67 | 61-66 } 153-155145-147|137-139
§5 76-80 | 74-79 | 70-75 | 1B3-185 171-173 153-155 56 | 59-63 | 63-08 | 63-68 | 165-167 155-157]147-149
70 F7-82 | 76-81 | 72-77 | 194-196| 182-184] 164-166 65 | 63-68 | 65-70 | 65-70 | 177-179] 165-167]159-161
75 79-84 -82 | 74-79 | 205-207] 193-19%[ 176-178 30 67-72 [67-73 | 68-73 | 189-191{177-179|171-175
75 170-75 | 69-71 | 71- Z01-203| 192-194|185-187
EATING*®
T 1 HEATING**
°F 4 6PM | 6 GPM | 8 GPM_, 4 GPY |65 GPM {8 GPM E‘;‘T [ \ [ I
- (5 GPM_ 7 GPM__ 9 GPM |5 GPM |7 GEM [9 GPM
13 50-55 | 52-57 | 53-58 [ 198-200y 202-204] 203- 205 45 148-53 151 se | 53-58
50 54-58 | 56-61 | 57-62 | 206-208[ 211-213| 212-214 50 ]52-57- | 54-29 |:ta-g 508 e N EE
55 | 57-63 | 60-55 | 6l-66 | 211-213 216-218 217-2189 55 [ 56-61 |56 61 | o8-es | 2ia.oaij2LT-zl9i219-221
80 | 50-65 | 62-67 | 53-8 | 214-2186| 218-220| 219721 60 | 58-85 |so-64 |61 6p | a3l iaif2iz-21iazs-azs
65 | 63-68 | 6&5-70 | 65-71 | 2i6-218| 219-221f 220-z222 65 | 61-66 | ns-67 | oz.ea | Goe7226)227-229)\227 229
10 eseT0 feseTy jerora | B17oalg 220-202 20120 70 |oi69 |es ce |ee.oy | 2aa-23 R e R
5 67-7 67-72 | 68-73 | 220-222| 229-231 =23 7 NP o 2b- 27-23
7 7 22 9 | 220-231 T5166-7T1 | 06-T1 | 69-71 | 239-241f232-7440242-224
21 poted air Flows ad 20 DRS CIWT petupn aip femy cpabare, »,1, T ted — - o
ArAr pwited adr Flow gnd Y0 0% eefign qlp temnopdiurg, /;F ;«;t;a ti‘y.J ‘., 1N.“:E' a ::p w retien Lm n bemperatiure.
sl sel Y “re gl r’?h‘xsl"a’uyiﬂ

& Also for WPVD models with domestlc water pump turned off.
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B

Internal
Overload

Compressor

Pump
) Switeh

Water
Heater

Water
Sensor
Therm

—

Optional

1 WPYD30

See field wiring connections sheet
for wail thermostat connect{ens.

! g—-— = ———
20415 370¢
Compressor ' Capacitor éik
Contactor l
12N u Trans Former

Blowe
Mator

5/370 Capacitar

HEAT ANTICIPATOR SETTIN

Set heat anticipator at
(454 for either type of
wall thermostat.

Rey .
Valve
Sotengid

Lockout

r

1@5 Capacitor provides
off-cycie crankcase
heat.

Press.Switch

Junction
Bax

Low Voltage

230/208-60-1

Field
Wiring

Factory
Wiring Wiring

High V011200 mve— o o it e = s

Sptional Factory Optional Field
3 Wiring

MODELS
WPY30, WPVD3D
Water Source Heat Pump

4049-116C

-

Impersion Crankcase Heater

Compressor Internal for
Overload
<
Optional
“;::;r Vater
4 Heater
YAV Therm § “upyn3s

See field wiring connections sheet
wall thermastat connections.

==
[T, Q0RO B®QO |
16 Block
NS
| |
AU Conpres sar Transformer 5 1.
(‘R Lontactor @ — - o @ HEAT ANTICIPATOR $ETTING
p{L2) (L I Rey Set heat anticipator at
1' .45 for either type of
Red Yalve : 'e @ wall thermostat,
I (Low) Solenoid
Em.Heat
Leckout Relay
Blgwer | Relay
Motor
] B
(15
Green B1ower Low Press.
Relay ] o Switch
57370 Capacitor J High

Junction

Press.Switch

B

Box

Low Valtage
Kigh ¥oltage

230/208-60-1

Factary Field Optional Factory
Wiring Wiring Wiring

Opt&?:?lgF1e1d NODELS
WPY36, WPYD36

Water Soyrce Heat Pump

4049-120C
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Factory
Wiring

Field
Wiring

Optional Field
Wiring

Check
Lite \ilﬂ/
TBTFAING
s 990 6 900
TRIF3/
05381006 @ @

T84R1129/

(@@#@@@@@

nez4L118
} | ] § ! r—]' —j“' —_ <2 P—@ Optional outdoor otat.
- ] l ! ! [ 1 i | g If not used, wire direct
‘ L . i : between W3 and 2 of the
. 24V 3 duct heater.
S EOB GO0 i LT
Block

Optional Nuct Heater

Heat Anticipator Setting
S5pt heat anticipator
at .45A for either type
of wall thermastal.

WPYD30,
Wall Thermostat/Optiona! Duct Heater
Field Wirino Connections

WPY30, WPV36
WPYD3B

[;049-130

TE7F3111/0530.5108Y

e O SIS D
——— __i,,®
s )
Heat% —L?F]’T—— - -—-@- -- -@

| off
Y N 7 .

Cool
i 3? i
A A - A et Of—@

] Heat & Can) - -—- —O N
T Anticitator ofe /",\
Cn{n%
t - we{B AT
| 2
B oz -
R (S S
L - - G --{w
—C s
Check Lite
) | .
e i O

|, Syster switch shown 1n coel sesition

sy
2>, Fan switrn shown in auto aesition.
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PARTS LIST

WATER SOURCE

PACKAGE HEAT PUMPS

PART NO. DESCRIPTION WPY30 {WPVD30 | WPY36 |WPVD36
e = —
5152-046 Blower Assembly X X X X
8552-035 Capacitor 40 MFD - 370V 2" Round X X

8552-040 Capacitor 20/15 MFD - 370V 2" Oval X X
8552-002 Capacitor - Blower GSMFD 370V X X X X
5811-034 Capillary Tube - Heating (2) (2)
5811-016 Capillary Tube - Heating (2) (2)
5811-012 Capillary Tube - Cooling (3} (3)
5811-014 Capillary Tube - Cooling (3) (3)
5651-006 Check Valve X X X X
8000-071 Compressor  AB225HT-015-A4 X X
8000-052 Compressor  CRGI1-0250-PFV-270 X %
5052-001 Condenser Coil X X
5052-002 Condenser Coil X X
8401-007 Contactor - Compressor % X X %
5052-003 Desuperheater Coil X %
5060-012 Evaporator Coil X X X %
7003-011 Filter 22 x 23-1/2 x 1 X % X X
8406-016 High Pressure Switch % % % X
8406-015 Low Pressure Switch X X X X
8105-010 Motor - Blower 1/3 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
8201-034 Relay - Lockout X X X X
5650-005 Reversing Valve X X
5650-009 Reversing Valve X X
5650-008 Reversing Valve Solencid % X X X
5210-003 Strainer-Cooling X X X %
5210-004 Strainer-Heating X X X X
8607-011 Terminal Board 24V X X X X
8407-015 Transformer X X X X
8300-001 Water Pump b X
| 8408-007 Water Pump Thermostat X X
QPTIONAL ITEMS: il
8604-067 Duct Heater 4, 8Kw X X X X
8604-068 Duct Heater 9.6Kw X X X X
8604-069 Duct Heater 15. 0Kw x | x X X
8604-070 Duct Heater 19.2Kw T x X X X
8603-005 Gauge Adapter X X X X
8603-001 Regulating Valve-Cooling % X X X
8603-002 Regulating Valve-Heating X X X X
5810-006 Tee - 1/4 inch flare w/valve depressor X X X X
8603-003 Test Plug % X X X
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SINCE [ 1974

PERFORMANCE CHECK

WATER SOURCE HEAT PUMPS

INSTALLER PLEASE FILL OUT AND

RETAIN WITH UNIT

DATE QF INSTALLATION

MODEL NO(S). SERIAL NO(S).

ITEM

COOLING HEATING || JOB NUMBER

p—
.

HEAD PRESSURE

NAME OF INSTALLER

2. SUCTION PRESSURE NAME OF OWNER
3. WATER TEMP.{IN) ADDRESS
4. WATER TEMP. (QUT) CITY STATE
5. WATER PRESSURE {IN)
6. WATER PRESSURE (0UT) 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.
2. AIR TEMP. (OUT) D.B.
) W.B.
13, DESUPERHEATER H,0
TEMP. {IN) °
14. DESUPERHEATER H,0

TEMP. {OUT)

Thig PERFCORMANCE CHECE SHEET should be
filled out by insialler and retained with unit.

Bard Manufacturing Company
F.0. Box 607
Bryan, Ohio 43506
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