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1,0 GENERAL

Units are shipped completely assembled and internally
wired, requiring oenly duct connections, thermostat
wiring, 230-208 volt AC power wiring, and water piping.
The equipment covered in this manual is to be installed
by trained, experienced service and installation tech-
nicians. Any heat pump is more critical of prope> re-
frigerant charge and an adequate duct system than a
tooling only air conditioning 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 be-
ginning the installation. Note particularly any tags
and/or labels attached to the equipment.

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

2.0 UNPACKING

Upon receipt of the equipment, the carton should be
checked for external signs 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 Conditieoning Con-
stractors of America, formerly Natioral Warm Air
Heating and Air Conditioning Associaticen. The air
duct system should be sized and installed in accordance
with Standards of the National Fire Protection Associ-
ation For The Installation of Air Conditioning and
Ventilating Systems of Other Than Residence Type,
NFPA No. 90A, and Residence Type Warm Air Heating and
Air Conditioning Systems, NFPA No. 9CB.

3.2 SITE SELECTICN

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

8 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 conditioned space to prevent freezing
of the water lines and to permit proper, autematic shut
off of the water vegulating valves, See wateT piping
section.

Clearance to combustible materials is 0 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.

Eefore setting the unit, consider ease of piping, drain

and electrical connections for the unit. Alse, for

units with heat recovery unit, cosnsider the proximity of the
unit to the water heater or storage tank, Place the

unit on a solid base, preferably concrete, to minimize
undesirable noise and vibration. DO NCT 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.

3.3 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 recommended.

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
air noise from entering the occupied space.

Design the ductwork according to methods given by the
Mational Warm Air Heating and Air Conditioning Associ-
ation. When duct runs through unconditioned spaces, it
should be insulated with a minimuem of two inches fiber-
glass insulaiion with vapor barrier. It is recommendes
that flexible connections be used to connect the duc:
work to the unit in order to keep the noise transmiss
to a minimum.

“ap

3.4 FILTER

This unit must not be operated without a filter. It
comes equipped with a permanent 24x22xl filter which
should be checked often and cleaned in hot soapy water
as needed, 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 the
accompanying Table 8.3 for correct airflow and static
pressure requirements. :

3.5 ELECTRICAL WIRING

All electrical connections are made through the top of
the vnit. High voltage comnections 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 diagram for connecting the terminals.

3.5.1 MAIN POWER

Refer to the unit serial plate 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/er
wiring diagram is alsc marked "Use Copper Conductors
Only," meaning the leads provided are not suitable for
aluminum wiring. Refer to the National Eiectric Code
for complete current-carrying capacity data on the
various grades of wiring material.

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

3.5.2 CONTROL CIRCUIT —LOW VOLTAGE WIRING

A 24 volt terminal strip 1is mounted on the top of the
unit. Two types of thermostats are avajlable:

1) Single stage heat, single stage cool to operate
the heat pump alene—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 cocl to operate the heat pump or
duct heaters on hecating or the heat pump on cooling.
This thermostat is also equipped with a signzl light
to indicate when the unit is "locked out" because of
operation of the low or high pressure centrcl. 1In
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 fer correct
connection of the low voltage terminals.

3.6 " CONDENSATE DRAIN

Determine where the drain line will run. This drain
line contains ccld water and must be insulated to avoid
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 tc start up. The use
of plugged tees in place of elbows to facilitate clean-
ing is highly recommended.

Drain lines must be installed according to local plumb-
ing codes. It is not recommended that any condensate
drain line be connected to 2 sewer main. The drain
line enters the unit through the water access panel ar
connects to the FPT coupling under the condensate drai
pan.



3,7 PIPIRG ACCESS TO THE UNIT

Water piping to and from the unit enters the unit casing
through the water access panel, Piping conrections are
made directly tc the heat exchanger coil and are 3/4
¢h FPT. The access panel can be installed on any one
three sides (any side of the casing except the air
.+il side). The photos show the threze possible access
panel locations. The table accompanying the figures
- details what fittings and pipe lengths are required if
the suggested pipe routes of the figure are followed. It
is highly recommended that the piping from the water
coil to the outside of the casing be installed while the
upit is completely accessible and before it is finally
set in position.

|

FIGURE 1

FRONT ENTRANCE

:%% prezsure pige and fittings - 3/4 inch Schedule 40 PVC
cencensate drain pipe and fittings - 3/4 inch CPV(C
WPV30 shown (WPV36 in parentheses). g /

WATER IN
1  Male Adapter - Slip x 374 MPT
2 Pipe - 3/4 x to suit
WATER OUT
3 Male Adspter - Slip x 374 MPT
4 Pipe - 3/4 x 3-1/2
5§ 90° Elbow - Slip x Slip
& Pipe - 34 x 8-37/4 (5-7/B)
? 90° 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°

11  Ppipe - 34 x 15172 (17}
12 90* Elbow - Slip x Slip
13  Pipe - 3/4 x 15-172
14  90° Elbow - Slip x Slip

15 Pipe 3/4 to suit

® O9a
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FIGURE 2

LEFT SIDE ENTRANCE

All pressure pipe and fittings - 3/4 inch Schedule 40 PVC
All <ondensate drain pipe and fittings - 3/4 inch CPVC
WPV30 shown (WPV36 in parentheses),

WATER IN

1 Male Adapter - Slip x 3/4 MPT

2 Pipe - 34 x 2

3 90° Elbaw - Slip x Slip

4 Pipe - 3/4 x to suit
WATER QUT

5 Male Adapter - Slip x 3/4 MPT

& Pipe - 34 x 3-1/2

7 50° Elbow - Slip x Slip

8 Pipe - 34 x 8-1/2 (9-7/8)

§ 907 Elbow - Slip x Slip

10 Pipe - 3/4 x to suit

CONDENSATE DRAIN

11 Male Adapter Slip x 3/4 MPT
90°

12 Street Elbow

13 Pipe - 3/4 x 16-1/2

14 90° Elbow - §8lip x S§1i

15  Pipe - 34 x 15-1/2 (17)
16, 90° Elbow - Slip x Slip

1?7  Pipe -~ 3/4 x to suit



FIGURE 3

RIGHT SIDE ENTRANCE

All pressure pipe and fittings - 3/4 inch Schedule 40 PYC
All condensate drain pipe and fittings - 3/4 inch CPVC
WPYI0 shown (WPY36 in parentheses),

WATER 1IN
1 Male Adapter - Slip x 3/4 MPT
2z Pipe - 34 x 2
3 90° Elbow - 5lip x Slip
4 Pipe - 34 x to suit
WATER OUT
5 Male Adapter - Slip x 3/4 MPT
6 Pipe - 3/4 x 3-1/2
7 90° Elbow - Slip x Slip
8 Pipe - 3/4 x B-1/2 (9-7/8)
9 90° Elbow - Slip x Slip
10 Pipe = 3/4 to suit

CONDENSATE DRAIN

11  Male Adapter Slip x 3/4 MPT

12 Street Elbow - 90°¢

13 Pipe - 3/4 x 17-1/4

14  90° Elbow - Slip x Slip

15 Pipe - 34 x 15-1/2 (1)
16  90° Elbow - S5lip x Elip

17 Pipe - 3/4 x to suit

3.8 WATER CONNECTIONS

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

at low water temperatures, will cause the low pressur
control to trip, shutting down the heat pump. In e
assessing the capacity of the water system, it is
advisable that the complete water system be evaluated
to prevent possible lack of water or water pressure at
various household fixtures whenever the heat pump turns
on. All plumbing te and from the unit is to be in-
stalled in accordance with local plumbing codes. The
use of plastic pipe, where permissible, is recommended
to prevent electrolytic corrosion ef 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 droplets from condensing on the pipe surface.

Refer to piping Figure 4, Test points (6) and (7), te
measure water temperature and water pressure entering
and leaving the wunit, must be included in the piping
installation. Either the self-sealing threaded test
plugs (available from Bard) or more conventional gauge
tees and thermometer wells can be used. These test
points will aid in the initial start-up of the equip-
ment 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 wvalves insure
that the proper water flow is maintained to the heat
pump in response to variations in the refrigerant
pressure. Two Yalves are manifolded together as shown
in Figure 4. One valve, V46AC, opens in response te
an increase in discharge pressure during the cooling
cycle. The other valve, V46NC, opens in respcnse to a
decrease in suction pressure during the heating cycle.
One valve only opens during cooling, the other valve
only opens during heating. The valves should be in-
stalled on the LEAVING SIDE of the unit as shown, The
reason for this loccation is to maintain pressure on the
water system (including the unit water coil) when the
unit shuts down. Constant water pressure will help pre-
vent solids, dissolved in the water, from precipitatin
and causing scaling. ;
§ -

Steps to connect water regulating valve capillaries to
unit:

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

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

3. Comnnect 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
Ieaks.

4. THIS STEP MUST BE DONE LAST TO AVOID LO$S CF RE-
4 5 - onnect the tee's emale en
{Wwith valve deépressor) to the refrigerant port lo-
cated in the tubing which joins the reversing
valve to the water coil.

‘The figure shows the use of shur-off valves (9)and (11), on

the in and owt water lines to permit isolation of the
unit from the plumbing system should future service work
require this. Globe valves should not be used as shut
off valves because of the excessive pressure drop in-
herent in the valve design. Instead use gate or ball
valves as shut-offs so as te 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,
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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
impertant, 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 cversized well pumps.
Undersizing the pump will result in inadeguate water
to the whole plumbing system but with especially bad
results to the heat pump—NO HEAT/NO COOL c¢alls will
tesult. 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 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
included in these instructions should guarantee that
the well pump has encugh capacity. It should also
ensure that the piping is not undersized which would
create too much pressure due to fricticn loss. High

-sure losses due to undersized pipe will reduce

ziency and require larger pumps and could also

te water noise problems.

QBSERVE THE DIRECTION OF FLOW
ARROW ON SIDE OF VALVE BODY
WHEN INSTALLING REGULATING
VALVES (1 & 2).

1.10 The worksheet assumes a residence having 2
submersible pump and three branches in the water system,
{1} well pump to the pressure tank branch, (2} the
household plumbing branch, and (3) the water source heat
pump branch. If your installation requires more branches
{and therefore more peak demand for water flow), these
additional branches must be included in the calculations
for sizing the well pump.

1,11 Most household water systems will require 30 psig
pressure to wark dishwashers, clotheswashers, etso. It
is reasonable to assume a 30 psig pressure requirement
for the household and avoid pipe sizing calculations
for an entire househeld plumbing system.

Most well systems include a pressure storage tank coa-
nected to the well pump. The purpose of this tank is to
maintain adequate pressure for the piumbing while avoad-
ing turning on the well pump every time a small amount of
water is required.

Hydropneumatic water storage tanks should not be used.
These tanks are partially filled with air which is com-
pressed as the water is pumped into the tank. Thus, the
compressed air maintains a constant pressure on the water.
However, air under pressure will dissolve intoc the water
requiring more and more water te maintain pressure.
Additionally, the air and water mixture can be somewhat
more corrosive.

Instead, diaphragm or bladder type pressure tanks must be
installed. This type of tank separates the water from the
air with a heavy rubber diaphragm inside the metal tank
and prevents the water and compressed air from mixing.

The pressure tank setting of the water storage tank should
be selected to provide adequate pressure for that branch
of the water system having the highest pressure require-
ment. This could be the household plumbing branch or the
heat pump branch. -



4,0 SEQUENCE OF OPERATION .
4,1 CODLING WITH CR WITHOUT DUCT HEATERS

Khenever the system lever is moved to COOL, thermostat
system switch completes a circuit R to 0, energizing
..the reversing valve splencid. ©On a call for cecoling,
the cooling bulb completes a circuit from R to G,
energizing the blower relay coil. The blower relay

c€pntacts complete a 230 volt circuit to the blower

.@motor and the blower gperates. R to Y circuit is
completed at the same time as the fan circuit and
current flows from ¥ to terminal 4 at the lockout
relay. Terminal 4 of the lockout relay provides two
paths feor 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 contactor complete a 230 volr circuit to
the compressor and the compressor tuns. If discharge
(suction) pressure reaches the set point of the high
(low) pressure control, the normally closed contacts
of the high {low) pressure control open and current
no longer flows to the compressor contactor coil—
the coil drops ocut. Current now can take the path
of least resistance through the lockoutr relay coil,
energizing the lockout relay coil and opening
terminals 4 and 5 of the lockout relay. The lockout
relay will remain energized as long as a circuit is
completed betwecen R and Y at the thermostat. In the
peantime, since the compressor is not operating, Te-
frigerant pressure will equalize and the high (low)
pressure switch will automatically reset, !lowever,
the circuit to the compressor contactor will not be
complete until! the lockout relay is de-energized by
moving the thermostat system switch to CFF, breaking
the circuit from R to Y, dropping cut the lockout
Telay coil and permitting terminals 4 and § to make,
when the high (low) pressure switch closes, a
circuit is completed to L at the thermostat, ener-
gizing the signal light to indicate a malfunction.
When the system switch is moved from QFF te COOQL,
the cycle is repeated,

4.2 SINGLE STAGE HEAT WITHQUT DUCT HEATERS

Compressor circuit R to Y including lockout relay and
pressure controls is the same as cooling. Blower
circuit R to G is the same 2s cooling. With system
switch set to HEAT, no circuit is completed between

R and 0 and reversing valve solenoid is mot energized.
Unit is in heating.

4.3 TWD STAGE HEAT WITH DUCT HEATERS

First stage heat is the same as single stage heating
witheut duct heatcer. 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 autgmatic thermal cutout [TCQ). The contacts of Rl
close a circuit to the heat pump blower relay and,
through the panual reset thermal cut-off device, to the
elements. Elemeats and blower remain energized as long
as R to W2 and W3 are made.

4.4 EMERGENCY HEAT

When the system switch is moved t¢ EMER, the compressor
circuit R to Y is disconnected. Control of the electric
heaters is from ® to W? and W3 through the thermostat
second stage heating bulb. Blower opuTaticn is con-
trolled by the second stage heating bulb. Operation is
the 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,

§.2 Set thermostat system switch to OFF, fan switch
to AUTQ.

™~

£.3 Move main power disconanect 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 refrigerasnt liquid out of
the compressor sump. This procedure should be followed
whenever the power has beén off for tweive hours or
longer. Except as required for safety while servicin
B NQT QPEN THE UNIT PISCONNECT SWITCH.

-

N

5.4 Check system air flow for obstructions.
5.4.1 Move thermostat fan switch te 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 {a equipped with a heat

recovery unit, temporarily discornect the kot water circulating
manp from the electrical circuit by moving pump suitch w OFF).

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

5.5.2 Move thermoustat switch to COQL—fan should
be set for AUTO.

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

§.5.4 Turn the heating regulating valve screw clock-
wise (V46NC) until the valve is closed. Throttlic manual
outlet valve closed until rated water flow is achieved.

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

and discharge pressure of the comnressor. (Ccmpare the
readings cbtained with temperatures given in ¥Figure S

or 6 for temperature, and Tuble 8.13 »r Table 8.14 for
discharge pressure.

5.5.5 Check refrigerant suction and discharge
pressures for cocling against Table 8.13 or 8.14. V
ations in pressures of one or two pounds should be
nored., larger variations should be checked for pro
cause: Incorrect air or water flow; incorrect air or
water temperature, incorrect refrigerant charge.

5.5.6 Adjust manual outlet valve to full open.

5.5.7 Adjust cooling regulating valve (V46AC} by
turning range adjustment screw ccuntercleockwise until
water temperatures drop, Figure 5 or §, and refrigerant
pressures, Tables .13 or 8.14, all match,

§.5.8 Move thermostat switch to CFF. Check that
cooling water Tegulating 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 repgulating valve (V46NC) by
turning the range adjusting screw counterclockwise until
the entering wutcr temperature and leaving water tempara-
ture compare to Figures 5 or 6 for the uodel 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 Table B.13 or 8.14. Varlations
in pressures of one or two pounds should be igrnored.
Larger variations should be checked for probable cause:
Incorrect air or water flovw; incorrect air or water
temperature; incorrect refrigerant charge,

ha



3,12 -~ WATER SYSTEM WORKSHEET

{METHOD APPLECABLE TO SUBMERSIBLE PuMPS, CONSULT WELL DRILLER FOR SIZING OF OTHER TYPES OF PUMPS)

{ELL PUMP SIZING

1. Determine househpld water needs from Table 3.4, Column 1.

2.

3.

Eranch "A" - Well Pump -
Branch "B" - Donestic Water Supply -

Branch "C" - Heat Pump Water Supply -

Piping from pump in well to pressure tank.
Piping from tank to the fixtures throughout house.
Piping from tank through heat pump coil te drain.

Enter here.
Enter gpm flow rate for unit to be installed from Table 8.5.

Add lines 1 and 2 for total water flow Tate required.

FOTE: [P PIPING LAYOUT HAS MORE BRANCUES, DETERMINE THE FLOW RATE
POR IHESE FROM TABLE B.4, COLUMN 1, AND INCLUDE IN TOTAL.

B. DETERMINING WATER PRESSURE REQUIREMENTS PIPE SIZING FOR EACH PIPE BRANCH-—Household
plumbing, Branch B, may be assumed to have a- total pressure requirement of 30 psig.

4.

5.

11.

12.

13.

14.

15.

16.

17,

FORM 1001- 1081

Jentatively select a pipe size and enter here. Table E.6 or 8.7.

Consult Table 8.8 and enter egquivalent feet of pipe for one elbow of
the size selected in step 4 above using gpm of the branch. Enter here.

From the piping layout, determine the number of elbows needed for the

branch. Enter here.

Multiply line 5 by line 6. Enter total here.

From piping layout, determine total lineal feet of pipe in the branch. Enter here.

Add lines 7 and 8. Enter here.

Consult Table B.6 and 8.7 for total feet (line 9) and total gpm needed
{for each branch determined from Section A above) and enter friction loss here.

Multiply line 10 by line 9, divide by 100 and enter here as total piping
friction loss.

Multiply line 11 by 0.433 to convert to psig. Enter here.

Consult Table 8.9 for the unit to be installed and enter unit pressure
drop here. Branch C only.

Consult Table 8.10 for the pressure drop of the water regulating valve using
the apprepriate size and flow rate (line 2). Branch C.

Calculate total pressure drop, Branch C, by adding lines 12, 13 and 14. Enter
here. Branch A pressure drop is the same as line 12 Branch A and should be

entered here.

From the piping layout, determine parallel flow among the branches.
Beginning at the well pump, add the friction loss in psig for the

well pump branch {Branch A) to the branch having the higher pressure
drop (Branch B or Branch C). Note: If more than three branches are
required by the piping layout, select that branch which has the highest
pressure drog and add this pressure drop to Branch A. Enter in line 16
the number obrained as tatal! piping pressure loss due to pipe friction.

To the branch having the higher pressure drop (Branch B or C used in line 16),
add 20 psig to obtain the pressure switch cut out point. Enter this value here,

Pump requirements will be: gpm

{Iine T}

at

at

gpn Branch B

gpm Branch C

gpm Branch A

Branch A | Branch C

inch pipe

equiv. feet

elbows

equiv. feet

lineal feet

total feet

ft.hd/160 fr.

ft. hd.

psig

psig unit

psig

Tegulating
valves

_psig

Psig

psig

Tank cut-out
setting

psig

*(iine 17}

feet lift

(Vertical distance
water in the well

REPER TOQ FUMP MANUFACTURER'S TABLE T0 ACTUALLY SELECT THE PUMP MODEL BASED ON REQUIREMENTS ENTERED IN LINE 14,

-6-
~0YER-

to

)



d. WATER TANK SIZING {Aéplicable to bladder or diaphragm type tanks only'— recommended type).

19.

20.

21.

Enter desired minimum off time of the well pump in minutes and
fractions of minutes. WNever less than two minutes.

-

minutes

Enter pressure switch cut-in point psig. At least as great a
pressure as required for Branch B or (.

psig

Enter pressure Cut-out point psig. Usually 20 psig higher
than value in line 20.

psig

CALCULATE TANK SIZE

22.

23.

24.

15.

Multiply Line 3 by line 19 to determine minimum acceptance volume.

gals.

Refer to Table 8.11. Find the tank pressure factor for lines 20
and 21.

Divide line 22 by line 23 and enter the minimum total tank
volume corrected for pressure.

gals.

Refer to Table 8.12 and select a tank model that is greater than
line 24 for "Total Volume" and equal to or greater than line 25 for
"Acceptance Volume.”" (Refer to water tank manufacturer's
specifications).
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6.0 UNIT HITH HEAT RECOVERY FOR HEATING DOMESTIC
HOT WATER --- WPVYD SERIES

6.1 GENERAL

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 recovery portion of the unit. They
are not intended a5 a step-by-step procedure with
which the mechanically inclined owner can install the
unit,

6.2 DESCRIPTION

Units with the heat r«::;ery coil mounted at the
factory are designec :: recover the '"waste” heat from
the compressor dischary:e gas and use this "waste'" heat
to heat domestic hot wazer. 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 coil, 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, Te-
frigerant flows through a surrounding tube, totally
seperated 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 reguirements, de-
pending upon how much work the Heat Recovery Unit is
doing. The actual amount of heat extracted by the
recavery 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
REGULATING VALVES on the heat pump water system.
Additionally, it should be poinred out that water
flow requirements for the heat pump will increase

in winter (from 5 gpm to as much as 13 gpm for a
three ton heat pump) when the Heat Recovery Unit is
operating, Conversely, in the cooling season the
heat pump water flow Tequirements will decrease
(frem S gpm to approximately 3 gpm for a three taon
unit) when the heat recovery unit is in operation.

6.4 INSTALLATION

6.4.1 TWO TANX. In order to realiie the maxi-
mum energy savings from the domestic hot water
heat recovery wunit, it is recommended thatr a second
water storage tank be installed in addition to the
main hot water heater. Fossil fuel fired water
heaters must be a two tank installation. TIf the
existing 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, 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 he less than
one-half of the daily water requirements for the
occupants, As a guide in estimating the daily family
water requirements, the Department oi Crergy 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 OME TANK. Where space or first cost economy
dictates only one hot water heater, a single tank in-
stallaticn 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 daiiy water re-
quirements) or the existing water heatsr in the case
of a retrofit installation. The existing hot water
heater should be carefully inspected and any sedime-
removed by draining the water heater and flushing i

until all loose sediment has been flushed away. Th Mg

sediment, besides cutting down on the efficiency of
the water heater anéd heat recovery unit, could damage
the circulating pump, or cleg 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 refrigerant temperature permit this unit to
functien, 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 <lose 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 purposes).

6.6.3 Connect a garden hose to the water heater
drain valve f{bottom of the water heater tank) and
drain the water heater to a floor drain or cther 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 &.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 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 necessary to clean the de-
superheater coil. A suitable cleaner is mentioned
below, "Water Corrosion” section. The shut off valves
will iselate the unit from the rest of the plumbing
and the plugged tees will provide access to the coil
and pump for the cleaner.

6.7.2 A stfrziner is included in both figures to
collect any sedifment which may accumulate in the
storage tank or water heater, This strainer should
be of the cleanable "Y' type. It 15 more important
that the strainer be included on one tank retrofit
installation where the hot water heater may be sus-
pected of sedimentation.

6.7.5 A check valve ig shown in both figures as an
option. The purpose cf the check valve is tc prevent
any contamination of the water system in the unlikely
event that the heat exchanger develops a leak, Check
the local plumbing ¢ode as this check valve may be
Tequired,
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6.8 TWC TANK INSTALLATION - FIGURE 7,

6.8.1 Water into the heat reccvery unit is taken
from the bottom of the storage tank. This location
will insure that the coldest water will aluays 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
sized pipe nipple in the water hcatrer drain con-
nection (bottom ¢of the tank), The run of the tee is
connected between the water heater and a drain valve.
Brass or bronze fittings are reccmmended for these
fittings. Check the local plumbing code—brass or
bronze may be requirecd, The branch of the tee is
connected to the recovery unit "water in" copper
tube. Use a pipe thread to sweat adapter to cConnect
the tubing between the tee and recovery unit.

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

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

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

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

6.9 ONE TANK INSTALLATION. FIGURE 8
NOT RECOMMENDED FOR FQSSIL 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 the tank is free of
sedinentation.

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

6.9.3 Water to the heat recovery unit is connected
threugh 2 tee at the drain valve conrnection 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 CPERATION CF THE HEAT RECCOVERY UNIT

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

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 teo prevent overheating the water.
The thermostat will reset at approximately 120°F.

Heat for domestic hot water is obtained from the dis-
charge gas of the compressor. This heat would ordi-
nariiy 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 oT water heater.

6.11 START UP AND CHECK QUT
6.11.1

optional bypass valve, see Figure 7,
stalled, this valve should be closed.

Be sure all shut off valves are open. If
has been in-

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

6.21.3 Turn off the heat pump disconnect,

16
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6.11.4 Temporarily remcve compressor wire from
load side of contactor and insulate,

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

6.11.7
operating,

Inspect for water leaks and verify pump is e’

6.11.% 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' end "water ocui’ tubes. There shouild be a
noticeable temperature difference. How much tempera-
ture difference you measure will depend upon tubirng
length, flow rate, storage tank temperature and could
vary from 2°F to 20°F.

6.11,11 Move thermostat system to QOFF.
water pump stops.

7.0 WATER CORRGSION

Two concerns will immediately come to light when cen-

sidering a water source heat pump, whether for ground

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

the system?

Verify that

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 methods
dapcribed by the National Well Woter Association. This test, if
periormed correctly, 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 neat 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 offen
sive for drinking purpcses, it should pese 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 pu=mp 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 water. These are:

(1) Biological growth. This is the growth of microscopic
organisms in the water and will show up as o 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 of inject-
ing chlorine into the well casing and flushing the
system until all growth is removed.

(23 Suspended particles in the water. Filteving will
usually remove most suspended particles (fine sand,
small gravel) from the water. The problem withk sus-

. pended particles in the water is that it will erode

metal parts, pumps, heat transfer ceils, erc. So leng
as the filter is cleaned and perindically maintained,
suspended particles should pose no serious problem.
Consult with your well driller.

(3) Corrosion of metul. Corrosion of metal parts re-
sults from either hightiy cerrosive water (acid water,
generally not the case with ground water) or galvanic
reaction between dissimilar metals in the presence of
water. By using plastic plumbing or di-electric unioas
galvanic reaction is eliminated. The use of corrosien
resistant materials {such as the Cupro aickel coil)
throughout the water system will reduce corresion
problems significantly. .

-



(4) 5Scale €ormation, 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 carbonate but magnesium carbonate or
calcium sulfate may also be present. Carbon dioxide
gas (C0.), the cargonate of calcium and magnesium
carbonafe, is very soluble in water. It will remain
dissolved in the water until some outside factor Op-
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 sclution 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 to
fall out of solution, Likewise if pressure drops are
kept to a reasonable level, no precipitatioen of carbon
dioxide should occur,

7.1 REMEDIES OF WATER PROBLEMS

NATER TREATMENT. Nater 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 RECOVLRY UNIT.

If scaling of the coil is strongly suspected, the
coil can be cleaned up with a solution of Sulfamic
Acid (toxic) or Phosphoric Acid (food 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 9 and 11 of .
Figure 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,
Figure 9) and returned to the bucket through the
other hose bib (Part 1G, Figure 9}. Follow the
manufacturer's directions for the product used as teo
how long the splution is to be circulated, but it is
usually circulated for a period of several hours.

UNDER NC CIRCUMSTANCES SHOULD TRE HEAT PUMP
BE OPERATED IR SUCH A WAY AS TOQ FREEIE THZ
COIL IN AR ATTEMPT TO BREAK SCALE FREE.

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

Fiqure

BUCKET CF
ACLD SDLUTION

(Spe Text)
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TABLE 8,2 ~r’
WATER REGULATING VALVES
YALYE COOLING HEATING
MODEL SIZE VALVE VALVE
' A
WPV3D
WPVD30 “ .
WPV36 3/4 8603-001 B6503-002
\\\\\\\\\\\ WPVD36 1
ﬁif
" Max
Flow
TABLE 8.1 TABLE 8.3
ACCESSORY ITEMS - DUCT HEATER INDOOR BLOWER PERFORMANCE
MINTMOM WIRE STZE AINT MAX DIMENSTONS fei
PART NO, | PH| VOLTS | KW | AMPACITY [ Cu | AT FUSE [HGA | W] B “CEM - Dry Coil
PY3E, WPVD3S
8604-067 1 230 4.8 25 ¥10 | #g 25 1218124 8 KPV3C, »
WPV36, WPVD36
3604-068 1 240 9.6 50 LL:] X} 50 8| 16|17 -]
8604-069/2\ 1 240 |is.0 79 1B 80 | 1z)18}27 12 E.S.P MOTOR SPEED
8602-070/2 1! 290 f1s.21 100 TR EY 100 | 12 |18]27512 in 1,0 High | Medium] Low
[ﬁ} Use wire suitable for at least 90°C. .00 1400 1270 1210
425 Fused units (over 48 amperes], ';g i;gg ifgg i;zu
.30 1210 1110 10
.40 1130 1070 10 Mg’
50 1050 1008 980
.60 970 850 900
*Filter incliuded. Sec unit speci-
fications for rated CFM.
TABLE 8.4
reak
Demand Individual
Allowance Fixture
Water Uses for Pump Flow Rate
gpm gpm
Coiumn 1 Column 2
Household HUses TARLE 8.5
Eathtub or tub-and-shower combination 2,00 §.0
Shewer only 1.90 4.0 WATER COIL RATED FLOW
Lavatory .50 2.0
Toilet--flush tank .75 3.0 MODEL GPM
Sink, kirchen~—including garbage disposal 1.00 4.0
Diswasher .50 2,0 WEBV3O 4
Laundry $ink 1.50 6.0
Clothes Washer 2.00 8.0 ¥PYD30 10.6
Irrigation, Cleaning and Miscellaneous WPV36 3
.Lawn irrigation [(per sprinkler) 2.50 5.0 WPYD36 12.7
Garden irrigation (per sprinkler) 2.50 5.0
Automobile washing 2.50 5.0
Tractor and equipment washing 2,50 5.0
Flushing driveways and walkways 5.00 10.0
Cleaning milking equipment & milk storage tank 4,00 8.0
hose cleaning barr floors, ramps, eic. 5.00 8.0
Swimming pool (initial {illing) 2,50 5.0
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172 ID = _G22¢ 3/47 ID = 8247 1" ID = 1,049"
Steel Plastic Steel Plastic Steel Plastic
GPM
Ft Lbs Ft Lbs Ft Lbs Ft Lbs Ft Lbs Ft Lbs
2 4.8 4.1 1,8
3 |i0.0 4.3 3.8) 2.5 1,1]2.2 1.0
4 117.1 7.4 jid.8 6.4] 4,2 8137 1.6
5 f25.8 11,2 22,2 9.6| 6.3 5.7 2.5 .311.8 .8
6 36.5 15.8 31,2 15,5, §.9 8.0 1.212.5 1.1
7 u8.7 21.1 M41.5 18.0(11.8 5.1 10,6 4.6 3.6 1.6 3.3 1.4
8 2.7 27.2 153.0 23.0)15.0 6.5 13,5 5.914.5 2.0(4.2 1.8
9 [78.3 14.0 66.0 28,6(18.8 8.2 [16.8 7.3]5.? 2.51 5.2 2.3
10 [95.9 41.6 |80.5 34.9(23.0 10.0 }20.4 8.9)6.9 3,0( 6.3 2.7
12 32.6 14,1 28,6 12.4] 9.6 4.218.9 3.9
14 43.5 18,9 (38,0 16,5 12.8 5.6 711.8 5.1
16 56,13 24.4 {48.6 21.1 |16.5 7.2 15,1 6.6
18 70.3 30.5 [60.5 26.3 |20.6 8.9 718.7 8.1
20 86.1 37.4 73,5 31.9 {25.1 10,9 [22.8 9.9
22 ne4, 0 45,1 30.2 13.1 [27.1 11.8
24 ’ 35.6 15,5 [31.1 13.5
25 Areag above the heavy linsa are 8.7 16,8 134.6 15.0
30 recomerded for normal operation, 54,6 23.7 ¥8.1 20,9
35 73.3 31.8 |64.3 27.8
40 PS.D 41,2 |82.0 35.6
TABLE 8.8
Friction loss Tables 8.6 and 8.7 for common pipe diameters and
materials, Figures given are friction loss in feet of head per
one hundred feet of pipe, Doubling the diameter of a pipe in-
creases its capacity four times, not twe times,
%" ID - 1.380" 14" ID = 1.610" 2" ID - 2.067"
Steel Plastic Steel Plastic Steel Plastic
GPM
Ft Lbs Ft Lbs Ft Lbs Ft Lbs Ft Lbs Ft Lbs
10 1.8 .81 1.7 .7
12 2.5 1.1} 2.3 1.0 1.2 .5 1.1 .5
14 3.3 1.4 1.1 1.3 1.5 .7 1.4 .6
16 4.2 1.8 4.0 1.7 2.0 9§ 1.9 .8
18 5.2 2.31 4.9 z.1 2.4 1.1 2.3 1.0
20 6.3 2.7 6.0 2.6 2.9 1.3 2.8 1.2
25 9.6 4.219.1 3.9 4.5 2,0 4.3 1.% 1.3 ] 1.3 N
30| 13.6 5.912.7 5.5 5.3 2.7 6.0 2.6 1.8 ' 1.8 .8
35] 18,2 7.9116.9 7.3 8.4 3.6 8.0 3.5 2.4 1.0 2.4 1.0
401 23,5 10.2)21.6 9.4 110.8 4.7 {10.2 4.4 3.1 .13 3.0 1.2
45| 29.4 12.8 )28.0 12.2 1 13.5 5.9 |12.5 5.4 3.9 ' 1.6
50| 36.0 15.6132.6 14.1 | 16.3 7.1 ]15.4 6.7 3.7 N 2.0
60| 51.0 22.1 |45.6 19.8 | 23,2 10.1 |21.6 g.4 6.6 .4 2.8
701 68,8 29,9 (61,5 26.7 | 31,3 13.6 ;28,7 12.5 8.9 B.§ 3.7
80| 88.2 38.7(77.9 33.8 [ 40.5 17.6 {36.8 16.0 !11.4 5.0 [10.5 4.7
g0 ([112.0 48.6 95.6 41.9 151.0 2Z.1 (45.7 19.8 114.2 6,2 113.56 5.9
100 (138,0 59.% 62.2 27.0 |56.6 24.6 |17.4 7.6 116.5 7.2
120 g8.3 38.3 24.7 10.7 | 23,1 10.0
140 119.0 51,6 33.2 4.4 [30.6 13,2
160 156.0 &7.7 43.0 18,7 |39.3 17.1
180 54.1 23,5 [48.9 21.2
200 66.3 28,8 [59.4 25.8
220 Areas above the heavy linmes are 80.0 34.7
240 racomended for normmal opercticn. 95.0 1a1.2
260 111,00 48.2
TABLE 8.7
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TABLE 8.8 TABLE 8.9 N
FRICTICN LOSSES THROUGH FITTINCS WATER COIL PRESSURE DROP
IN TERMS OF EQUIVALENT LENGTIS OF PIPE
. 30-W - !
. TquTvaTent Torgth o7 Fipe MODEL | WPV30-WPVD3O WPV36-WPVD34
- Fitting P;ggefizig. Nominal Sjize F{%tlnq & Pipe GPM Psig Fr.4d. Psig Ft_Hd.
L . .lication : 172 3/4 1 1% 1k 2 FL]
(Note 1F a 2.0 5.6 1.9 4.
. , s . . . 4
Inser: - .ling Plastic 3 3 3 3 3 3 3 g i g 18 g % 49 5
IThreade 4apter 7 5.7 13.1 3.0 6.6
Bhe Al Copper 1 1 1 1 1 1 1 8 7.5 17.3 3.9 5.0
Pla;;h Copper Plastic 3 3 3 3 3 1 3 g 9.5 21.9 5.5 12.7
to Lhreac 10 12.0 27.7 7.6 17.5
AR RN o e e |
30¢ Standard Elbow Coppert 2 1 3 4 4 5 6 1% 2003 168 50.6 7.5
Plastic 4 5 6 7 8 9 |1¢ ' : : :
Standard Tee Steel 1 2 Z 3 3 4 5
Flow Thru Run Copper 1 z z 5 3 4 3
Plastic 4 4 4 5 6 7 g
E 1
Standard Tee Steel 4 5 6 8 9 11 14 TABL 8'-0
Flow Thru Side Copper 3 5,61 8] 9% [11 114 MINIMUM WATER REGULATING VALVE
Plastic 7 8 9 12 13 17 20 PRESSURE DROP
Gate Valve Note {2) 2 3 4 5 6 7 8 172" 374" . 1"
Swing Check Valve Note (2) 4 5 ? 9 11 13 16 GPM Psi JFt.Hd. Psi iI’t.Hd. Psi {Ft.Hd.
Friction loss tables for fittings {Table 8§.8). Figures given are s a 9.2 1 2.3
friction losses in terms of equivalent length {in feet) of straight g 6 1139 30 - i
pipe. Note: (1) Loss figures are based on ~quivalent lengths of 106 9.51]22.0 133 5.9 1'5 3'
indicated pipe material and (2) Loss fipures are for screwed valves 1277 15 | 3476142 97 3 4'2
and are based on equivalent lengths of steel pipe. ' ' * . N
TABLE 8,11 - PRESSURE FACTORS
PUMP EUT-IN PRESSURE — PSIG
T J 20 | 5 [0 '35 | s0 | 45 | €6 | &5 | sc | &5 | 70 | 75 | %o | &5 | w0 TARBLE B8.12
| 3¢ | .22 - T YT T '
—_— —= —_— TOTAL VOLUME AND
a5 | 39 12 ACCEPTANCE VOLUME
« | 37 |2t | 18
Nominal Maximum
Sf 45 | 42 | 34 [ .25 | A7 Tank Size (Acceptance
S 50| a8 [ 38 |, | .23 7 15 {Total Vol.Gals) Volume)
£ 55 [ 30 | 43 |25 | 20 | 22 ] .14
S 60 | sa | 47 |40 |28 | 27§20 1 3
H 2.0 G.9
L|_ss S0 | a4 § 3B | A1 § 25 ¢ 1¢ | .13 4.4 2.4
§ 70 51 | a7 | 41} 35 {30 % 24 | 8| a2 8.6 3.2
RIS S0 ) .45 | a2 [ a3 { 28 | 22 | a7 | a1 14.0 1.3
v : — sl P 20.0 11.3
% %0 53 4B | A2 Aar .32 26 1 il A6 31 32.0 11.3
85 .50 A5 K a5 .30 .25 .eQ .15 A0 14,0 34.0
%0 53 | a8 [ @ | 26 | 33| 28 |T2¢ | a3 | a4 | 30 62.0 3.0
95 50 | .46 | ar | 26 | a2 | 27 | 23 | 8 | a4 | em 86.0 34.0
100 82 {48 1 aé | a9 | as | v | 26 | 22 | a7 ] a3 | 08
TABLE 8.13
WPV30 REFRIGERANT PRESSURES TABLE 8.14
WPV3is REFRIGERANT PRESSURES
COOLING®
T L]
Low Side High Side COOLING
EWT Suction Pressure Discharge Pressure Low Side High Side
°F 4 GPM | 6 GpM 8 GPM [ 4 GPM | & GPM ! 8 GPM EWT Suction Pressure Discharge Pressure
45 69-74 66-71 62-67 139-141 126—128{ 120-122 °F S GPM 7 GPM S GPM 5 GPM 7 GPM 9 GPM
50 71-76 68-73 64-69 149-151) 137-139127-129
55 73-78 70-75 66-71 162-163 159-151] 123-137 45 48-53 58-63 58-63 129-1331 128-133f 1¢0-122
&0 74-79 72-77 68-73 172-174, 160-162] 144-146 50 52-57 50-65 60-565 141-143 137-1351129-13:
65 76-80 74-79 70-75 163-185 171-173] 153-155 55 55-60 62-67 61-66 153-155 145-147}137-:1%9
70 77-82 76-8B1 72-17 194-196| 182-184| 164-166 60 59-53 63-58 63-68 165-167 155-15711247-349
75 79-84 77-82 74-79 205-207] 193-155| 176-178 65 63-68 65-70 65-70 177-179] 165-1671159-161
70 £7-72 67-73 68-73% 169-1%11177-1791171-1732
. HEATING"* 758 70-75 69-74 71-76 201-203}192-194{185-1587
EWT 1 GRA
°F 4 GPM 5 GPM 8 GPM 4 GPM 6_GPM 8 GPM o HEATING
M T
45 50-55 52-57 63-58 198-200] 202-204| 203-205 °f 5 GPM 7 GPM % GPM 3 GPM 7 _GPM I" or H
A RS 36 T B B B s RS T E T TN 45 |48-53 |51-56 | 53-8 | 208-210|212-214
- - - - 216-2 7-219 - - .
3 5 50 |52-57 |54-59 |56-51 | 213-215|217-215 g
&0 60-65 62-67 63-68 214-216| 218-220| 2198-221 :
- 5 3 55 56-61 56-61 58-63 219-221)222-224|223-:43
&5 63-68 65-70 66-71 216-218) 219-221] 220-222 .
5 60 S8-63 89-64 61-66 224-226)227-229(227-22%
70 65-70 66-71 67-72 217-219| 220-222( 221-223 s I I
15 1e3-72 ler-72 | a-73. | 370.222 330. 331 329- 241 65 |61-66 !63-67 |64-69 {229-2311231-233|232-233
) - - - - 10 54-69 55-70 66-71 234.236]236-238237-23¢%
At rated air Filou and 80 I3/ §7WB roturm air SIATUrE . 75 66-71 66-71 69-74 239-231 242-244{242'344
* 5 1Eed aip i i TR parupe o p Eameori i o
A rated gin Hop und 70 panies Gir Sl 14 At rated qir flow and 80 DR/E7 R peturn qip tomperaturc.
Arap wated alp flow ped FO0OTE B o qe romeopdbugee J




Internal
Overlpad

Compressor See field wiring connections sheet

for wall thermostat connections,

Pump
T Switch
Optional
H;::SDr water
Heater
S R Therm | "ypyn3o
o uep—
s 6650
P :—.l_j 20/15-370V @ Terminal
Compressor ! 4=y } Capacitor A T ! T Block
Contactor\ .
. i
b (12) (T = Transformer 5?
§ ﬂ 1 @ HEAT ANTICIPATOR SETTING
# (L2 @ N d Set heat anticipator at
1 1 j Blue {Med) valse . @ _A5A for either type of
' Red Solenofd ~ wall thermostat.
(Blacl)t {Low) . Em Heat
High ;
3 Lockout Retay
' Relay
Blower
4 Motor \ l e
1 N
3 020,
2
B;:n{:r’, o & Capacitor provides
] i ' fE-cyzl k
57370 Capacitor . beat ¢ crencase
T, E Jugcnon Press.Switch
ox
! i Factory Fleld Opticral Factory Optional Fleld HODELS
Ut COPFER) o Wiring  Wirieg ®iring Hiring WRVI0, WPYD30
WIRE OHLY ' Y Low Yoltage o —— —r— —— Water Source Heat Pump
) High Volt{age e == e . c—— —

-
04370

==

4

Optional

5 Water
ensor| yoappr

Therm 3 pyp3s

apacitor

See field wiring cennections sheet
for wall thermostat connections.

4049-170C

24y )
Terminal}

1%,

12

Compressor

Contactor

Transformer

Q00000000

Blue (Med)

HEAT ANTEICIPATOR SETTINCJ

f set heat antfcipator at
| .45A for either type of
f wall thermostat.

{Low) Splenpid
Lockout
. Bigwer | Relay
Mator \
Green Low Press
Blower
“pplay = o Switch
o - 57370 Capagitor
= T Kigh
@ I:; Junction Press.Switch
Box
] ; - -
. Factory Field Optional Factory Optional Field
USE COPPER —%‘J——-‘ l Hiring Wiring Wiring Wiring MCDELS
== RPYIE, WPVD3S
WIRE ONLY 7 Y Low Yoltage _—— ———— —— Water Source Heat Pump E
210/208-50-1 High V311258 cnmmcce o — o ——r e c— !

{aoasizoe




Wiring

fectory

Fleld Cptional Field
Wiring Wiring

— e — —  — —

Check
Liie \]/

/It\\

CYBIFNINY
53521038

@@@ O @®®

Dptioral Duct Keater

8263411/
Q5I5AY006

@@@@@

S

TBIRIT2%/
GE74L1TBY
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| S

e

MK

LYy pe—

r— i
# —
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[

i

2-Stage
Models
Only

{:1

O,

o ————

e

A B R g

[ N

Cptional outdoor stat.
If pot uvsed, wire direct]
between ¥3 and 2 of the
duct heater,

20)

i E L r‘“+ G
PRI =
DO @@@@@@@ reri

Heat Anticipator Seiting
Set hedt anticipatsr

at 45\ for either type
of wall thereostat.

WPV3Z, WPY3E
¥PYDIO, WPY¥DIE
Wall Thermostat/Cptioral Duct Heater
Field Wiring Connections

'1049-130

-
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Cool Air
to House

Low Pressure
Low Temperature Gas

Water Reqgulating
Valve Capillaries
Connection Port

Service Port ——— |
(Discharge)

Y |

"(f(-—-—-

"/

Indoor Coil

Warm Air to Heat Pump

~Capillary

Low Pressure
Low Temp. Liquid

Water In

 Warm
Compressor
Discharge High | Water Out
Pressure "High ———— :
Temp. Gas -Compressor Yater Coil.
. . _jS Y Compressor Suction Low
Service Port (Suction) Pressure Low Temp. Gas
Warm Air
to House .
High Pressure
+ High Temperature Gas
(r— — Warm Air to House
—— E
-
o
(=]
-~
) E
ﬁ:%ﬁ: g:gg}?:i?g | ‘Low Pressure Low
ries .
Connection Port #“\\\\\ Temp. 1iquid
~Capillary
Service Port——--5~m*‘“
(Discharge)
Compressor | Cold
Discharge Highi = Water Out
Press. High .
Temp. Gas h
Compressor Vﬁﬂ\\\‘*water Coi]ik

Service Port {Suction)

Compressor Suctigﬁ‘“\\

Low Press. Low Temp. Gas
/8.
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PERFORMANCE CHECK
WATER SOURCE HEAT PUMPS

(]t

SINCE / /914

INSTALLER PLEASE FILL OUT AND
"RETAIN WITH UNIT -

DATE OF INSTALLATION MODEL NO(S). SERIAL NO(S).
ITEM COOLING | HEATING § JOB NUMBER

1. HEAD PRESSURE NAME OF INSTALLER

2. SUCTION PRESSURE NAME OF OWNER

3. WATER TEMP.(IN) o . ADDRESS

4. WATER TEMP. (OUT) R I I - STATE

5. WATER PRESSURE (IN)} f

. 6. WATER PRESSURE {0QUT) FIELD COMMENTS:

7. WATER FLOW {GPM)

AMPERES (BLOWER)

9. AMPERES (COMPRESSOR) -— — — I

10. LINE VOLTAGE
(COMPRESSOR RUNNING)

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

W.B.

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

W.B.

13. DESUPERHEATER H,0

TEMP. (IN) 2

14.  DESUPERHEATER H,0
TEMP. (OUT)

. This PERFORMANCE CHECK SHEET should be
filled out by installer and retained with unit.

Bard Marnufacturing Company
P.0. Box €07
Bryan, Ohio 43506
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PARTS LIST

WATER 3SCURCE
PACKAGE HEAT PUMPS

I
PART NO. DESCRIPTION { WPV35
5152-046 Blower fssembly X%
8552-035 Capaciter 40 MFD - 370V 2" Round X
8552-040 Capacitor 2C/15 MFD - 370V 2" Oval
8552-002 Capacitor - Blower B&MFD 370V X
5311-034 Capillary Tube - Heating
5811-016 Capillary Tube - Heating {2) (2)
5811-012 Capillary Tube - Cooling
5811-014 Capillary Tube - Cooling (3) {3}
5651-006 Check Valve X ¥
8000-0/71 Comuressor  AB2Z2LHT-0715-A4
8000-052 Compressor  CRG1-0250-PFV-270 X X
5052-001 Condenser Coil %
5052-002 Condenser £oil X X
8401-007 Ccntactor - Compressor b 4 X X x
5052-003 lesuperheater Coil X X
5060-312 Evaporator Coil % X X X
7603-0M Filter 22 x 23-1/2 x 1 X X X X
8406-016 High Pressure Switch X X X X
8406-015 Low Pressure Switch X X X >
31C5-010 Motor - Biower 1/3 hp X X X
82G0-003 HMctor Mount P X X ‘E-'
54£7-011 Motor Mounting Parts X X X X
8201-008 Relay - Blower X X X X
B201-034 Relay - Lockout X X X X
5650-0C05 Reversing Valve X X
5650-009 Revarsing Valve X X
5650-0C8 Reversing Vaive Solenoid X X X X
5210-003 Strainer-Cooling X X X x
5210-004 Strainer-keating X X X X
8607-011 Terminal Board 24Y P X X X
8407-015 Transformer X X X X
&300-007 Water Pump X X
8408-007 Water Pump Thermostat X X
OPTIONAL ITEMS:
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 Hegter 19.2Kw i ¥ . X X X
8€03-005 Gauge Adapter X X X b
8603-001 Peguiating Valve-Cocling X X X X
65603~002 reguiating Valve-Heating X b X X
5810-006 Tee ~ 1/4 inch flare w/valve depressor & X X X X
8603-003 Test Plug 'I X x X X

(



