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publisiter. Be sure to consult cument edition of cach
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1712 New Hampshire Avenue
Washington, TDC 20009

Telephome: (202 483-9370
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QW_ SERIES WATER SOURCE GENERAL INFORMATION

QW MODEL NOMENCLATURE
MODEL NUMBEH\,/Q}E 0ZB XYV X ' INTEANAL CONTROLS
CWY - Qe Mode? ¥ - Standard
Watar Sotros = High Prassure Switch
Haat Pump = Low Prassurg Seilch
- « Comprassor Tino Babhy
gﬁﬁgﬁ{:n REVISION UZ - Hong GOLOR OPTIONS COM, OPTIONS
4 - i3 Tan WV - Platinum vwiSlate ¥ « Stundard
38 - 2Ton VEMTILATION OFTIONS Front (inyl)
42 - 312 Ton B - Blank-off Plate 4 + Qray {Partad)
48 - 47Ton X - Baromateic Fresh Al CLIMATE CONTROL OPTIONS
80 » STon  TOLTSAPHASE — pppe FILFER OFTIONS X - None
) A - 2650/208-80-1 v . Commyrciot Ventlintor - X « 1 Inoh Flbarpiass A - Electronic/on ProgfMan/uto
8 - 3304208-00-3 Matrtzed Spring Aetm [Standard) B - Elrcwonlo/Prog/MansAuto
C - 450-80-3 wExhausl F - 2 Inch Fibarlass
P Commarciat Ventlialor - P -« 2 Inch Blgalad
Maloddzed power rerum
wWExnatat
A - Enwrgy Rocovery
Vontiiator wExhaual
TABLE 1
ELECTRICAL SPECIFICATIONS
SMNGLE CIRCUIT
& & @ @
MAXIMLM
EXTERMNAL
AATED NO. FIELD | MINIMUM FUSE OR RELD
YOLTS & BOWER ciRCUIT CIRCUIT FOWER GROUND
MODEL PHASE CIRCUITS | AMPACTY | BREAKER | WIRESEE | WIRE SIZE
CW241-A02| 23072081 ] 18 25 10 G
CWa-H0Z | 230/208-3 1 14 20 12 12
W24 1002 400-3 } 5 15 14 14
CGW3T1-ADZ|  Z30f208-1 1 21 a0 10 10
WI0-RBOZ|  230/298-3 1 18 20 12 12
QWa0T-00Z 480-3 1 1 15 14 14
CWIR1-A0Z] 23072081 t 24 35 10 16
OW3E1-BOZ) 2a0/208-3 % 13 28 10 10
CIN3G 002 4503 i H} 15 14 14
OWa1-A0Z 1 F305208-1 £ 27 40 8 10
QWA1-BOZE  230/208-3 1 20 an 10 10
QW421-00F 480-3 1 H 15 14 14
GW4s1-AGZ| 2302081 3 o3 45 # 10
Qw4si-BGZ| 240/208-3 3 24 as ] 10
QW4BH-COZ]  480-3 1 12 15 14 14
OWH0-ADZ| 28062081 3 45 a9 g 10
OWe0T-BOZT  2304208.3 1 a4 45 ] 10
QWB01-GoZ 4803 1 iB 2a i2 12

{ Maximism aize of the tine doly fuse or HATR type clouit braaker tor protection of fiald wiring conductors.
@ Basad on 75° © coppar wire, All wiring miust canform to the Mationat Electrleal Sode and al locat codas.
B Thase “Minimum Giroud Ampatity™ valzas arg b bo used for shzing the llald powee condustors. Rafar 10 the

Walional Blechric Coda Jatest rovistond, artiote 310 for power conductor sheing.

CAUTION! When morg han

one fald power conductor clrodit Is run TArough one condull, the conducions must ba darated. Pay spocly!
attsaion lo Nola & of Talds 310 regarding Ampaotty Adiustmant Factars witesr mosg it dhras condustors are in

& rasawiy

Mana! 2100-341
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SHIPPING DAMAGE

pon recaipt of equipment, the carton should o
checked for externgl signs of shipping damage. The
shidh rkist remnain attached to the anit untid the unit is
ready for instatlation. If damage it found, the receiving
Pty st contaet the last camier immediately,
preferably in writing, requesting inspecton by the
CAmier’s apent.

UNIT REMOVAL FROM SKID

NWARNING

HANDLING UNIT AFTER REMOVAL FROM
SKID

Exercise exirams caution whaen pushing the
trtlt on the rofiers. Flandla and push from the
igwer 142 of the unk. insure that debris s not
on the Haor whare the unit is 1o be moved on
the rollers. Failure to do so could result in the
wni tipping over and causing bBodily injuny
andfor damage to the unil,

Thiz unit is heavy and requires more than one
peraan to handla and remove feam the skid,
Chack unit whaels to ensure thal wheels are
inckad bafore rgmoving from skid. Extrama
caution must ba taken to prevent injuny to
parsonnel and darnags to the unit,

It is recommended that the unit not be removed from
thee skid with & fogk 1

The shipping brackets on each side of the unit must be
remaved and discarded. Sec Fipore 2-A on Page 5.
The return air grilfe panel can be romaoved to provide a
place to hold the unit. The unit can be slid forward on
the skid undit the front wheels hang over the edpe of the
skid, See Figure 2-B. The unit can be tipped forward
and shid down the edge of the skid untl ths from
wheels wueh the provnd, See Figore 2-C. The wheels
will not rall, They are shipped from the factory locked
so they will not rotl. The back of the skid will have
be held down to keep it from tipping wp. The skid can
be slid out from vider the unit. The unit can then be
set upright,

The it will have 1o be urned stdowayy and ramoved
from the skid o fit through 2 36 doarway, 1f the door
treipht atlows, the unit can be slid sideways through the
ceser,

If' the woit can not be slid theough the door, then the usit
witl have to be put on a cart and tipped down o roll
through the door. It is recomimended that an applianee
cart by used with a steap b hold the uneit on the cart,
The wheels of the unit mast be oeked. 16 the wheels
were allowed to roll, the unit could toll off the cart.

The wmit shonld always be curted from the left side.
This is the side where the compressor §s located, See
Figure 3. The blade of the apphiance curt should ba shd
yader the wheels of the unit, The strap of the appliance l\
cart should be placed argund the usit and strapped
tightly. Felp will ba required (o Hp the ynit back onto
ihe cart. The unit czn be feaned far enowrh back w he
rofied through the door. Bs carefud when setting the
unit back up 1o keap from damaging the unir.

FIGURE 2

AEMOVAL OF UNIT FROMSKID

it ] 1+

Mg | I i

[T

HOLD S DOWN

!

A SHIPPNG BRACKETS

B_FRONT WHEELS OVER 5088

C FRONT WHEELS ON FLOCR

Manial 27100-381
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FIGURE 3
PROPER HANDLING OF UNIT
AFTER REMOVAL FROM SKID

1 OTee UNFT
/ (RIGHT SIDE)

\|| ==

STRAR

; 'AppLiAHcE

COM F'FL;EE»E_-‘CIH ‘E

REMOVAL OF WALL BFIAGKET FROM
SHIPPING LOCATION '

The wall frackels are alleched 1o the back of the it
Romove amd retain the wall brackets for use when
attaching the unit to the wall. Tn those instaliatdons
where a wall steeve is required these two wall brackels
are 1o be discarded, A different style brackel is supplied
with the slesvie sssembly.

GENERAL

The ¢quipmenlt covered in this manual is to be fnstalled
by trained, experienced service and instaliation
technicians.

The unil 15 designed for use with or withoul duct work,
For use wilhowt duct work, Plenum Box QPBE** is
recommended,

These insructions explain e meommended method o
inslall the water source seif-contained unil and (he
clecirical witing conpections 10 the unik.

These insmuctions and any instructions packeged with
any separte equipment required to meke vp the entire
air conditioning sysiem should be carefully read before
beginming the inslallation, Mote panicnlarly ™ Scart
Procedune” and any tags and/or labels amached to the
equipment.

HilSA550

Whils: these instruttions are intended as 2 general
recommended guide, they do not supersede any national
andfor focal codes in aby way, Authorities baving
jurisdiction should be consulted before the instaliation
is made. Sec Page 1 for :nfonnaunn on codes and
standards.

Size of unit for &_pmpos:d installation should be based
on heat logs calcolation mede seconding to methods of
Air Conditioning Contraerors of America (ACCA), The
air duct shovld be insialled in zccordance with the
Standards of the National Fire Prolection Sysems of
Other Than Residence Type, NFPA Mo, 04, and
Rosidence Type Warm Air Heating and Ajr
Condidoning Systems, NFFA No., 90B. Where local
reguiBtions are at & varnance with instructions, instalier
should adkere to local codes.

MINIMUM INSTALLATION HEIGHT

The minimum instaliation height of the unit with a Free
Biow Plenum is B ft. 6 in. This provides enough
clearapee {or the plemymn o be removed, See Figure 5.

The minimam inslaliation height for ducted
apphcalions is § fl. 4142 in, This provides enough
clearance 1o mslal] the duct work, Sce Figure 6.

Manial 2T00-281
Page 5 :
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FIGURE 4
INSTALLATION OF UNIT THAU WALL WITH WALL SLEEVE
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DUCT WORK

Amy heat pump is rore eritical of proper opecating
charge and an adeqguate duct systetn than a smaight air
conditioning unit. Al duct work rust be properly
sized for the design air flow requirernent of the
equipment.  Air Conditoning Contractors of America
{ACCA) is an excelient guide to proper sizing. All duct
work of portions thercof nit in the conditioned space
should be properly insulated in order to both conserve
energy and prevent eondensarion or moisture dumage.
When duzt rens through unheated spaces, Is shoutd be
insulated with a niintam of one inch of insulation,
Use insulation with a vapor barrier on the outside of the
insulation. Flexible joints should be used to conniect
the duct work to the equipment in order to keep the
nofse ransmission B & minimum.

The QT seriey heat pump has proviston o attach
supply air duct 1o the top of the unit. Paet connestion
size 315 12 inches x 30 inches. The duct work is field
supplied gnd must bs attached in a manner 1o alfow for
gase of removal when it becomes nesessary to shide the
it out from the watl for service. See Pigure ¥ for
suggested attachment method,

NOTE: Unit cabinet, supply air duet and free blow
Plenum are approved for 0" clearance 1o
combustibie material.

FIGLURE 7
SUPFLY DUCTCONNECTIONS
B ”'R SLLPLY DUOT

TOBE FIELE:
SULPPLIED

ATTACHMENT
SCAEWS TO BE
FELD SUPPLIED

RO SI0HE
OF QW EIRIT

DUCT FLANGE
FROVIDED WITH UNTT

LR bt

The QTEec series heat pumps are designed for use with
free retum (non-duced) and either free blow with tho
use of GPE Plenum Box or a duct supply air system.

-

The QFD Plenurn Box mounts oft op of the unit and
has bath venically and horizontally adiustable Youvers
on the front discharpe golle. Ses Optionat Accessoriey,
Page 18, for the comrect Plenum Box mode! pumbet.

When used with a ducted supply, s QUX Cubinet
Extension can be used to conceal the duct work above
the unit (o the coiling, This extends 20" above Lhe usit
for a roal height above the Noor of 10'-7/8", See
Optional Accessories, Page 18 for the corvect Cabinst
Extension made} marnber, The unit is equipped with a
variable speed indoor blower motor whick incresses in
speed with an increase in duct static pressure, The unit
will thenfore deliver proper rated air (low up to the
Muximtum ESP shown In Table 5. Howaver, for quist
operation of the air systomn, the duet statie should be
kept s bow ag practical, within the guidelines of good
duct design,

FILTERS

Fwo | inch throw sway fiters sm supplied with vach
et The filters fe into 2 fixed ek,

The filters are serviced from the inside of the buitding .

To gain sccess (o 1the filters miease the latch on the

circuit breaket door and onte 144 nun fastency near the |
bittom of the door. This dagr s hinged on the teftso it N
will swing apen,

The internal filter brackets are adjustable to
accommodare 2 inch fillers. The wby for the T inch
filters mitat be beit down w allow the 2 inek filkers o
slide in placs.

CONDENSATE DRAIN

The condensate deaint hase is routed down from the
evaporator drain pan on the right side of the unit into
the compressor compantment.  Thevs are thiee
towattong that the drain can exit the cabinet, Fora
stand pipy type of drain, the drain hose can exit the
rear of the cabinet, There is adsguate hose lenpth o
reach the floor on te right hand side of the unit.

If the draln is to be hard plumbed, there is a 3/4 inch
pipe connection located on the right hand cabines
skde near the rear amd one on the cabinet rear paned,
In these installations the drain {ube is to be slipped
over Lhe pipe contection inside of the cabinet.

See Figures 84, 8B and BC.

NOTE: Whichever rype of drain connaction is
used o "B mrap piust be formed. Soe
Figure B

Manual 2100-381
Pags 8




- FIGURE 8 -
CONDENSATEDRAIN -

. \ . DRAYH HKpEE

LHAIE OF
AVTRCAING
DRATH HQEE
3 IIBE AR
RERR FITITNG.

EXTEENA,
GRATH U R

IR
SaInTG
" PN

A0k

\ B —

FRONT VIEY ¥ITH {4NENSER [DIF SEMIVED Aii3-15%m

The side drain requires a water lrap for proper drainage. See Figure 3A. The drain can be ropted
through the Moor or through the wall, If the drain is to be routed through an unconditioned
space, it musi e protected from freezing. Thedrain line must be able to be removed from this
unit i it is necossary 1o remove the anil from the wall.

" FIGURE 8A FIGURE BE
SIDE DRAIN (SIDE VIEW) CQFTICHALREARCRAR
QT UNIT : 1
o |
I 7
MASHTE WIS

Mancal 2900-381
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The rear drain can be used with wall thicknessof upto . MIST ELIMINATOR SERVICE (Optionat —

10 inches whete a water trap can be installed betwean ', - ’ .
the unit and the interior wall. Sce Flgues &8, The tap fmIY used with ong of the vent options) |
cannot extend beyond the edge of tha unit or it will A mist eliminator s supplicd with the wall sleeve, The ',
interfere with the wall mounting bracket. The drain can iyt eliminator iy copstmeted of aluntinom frame and
b routed theough the foor or through the wall, I the mesh, The mist eliminator is located ip the top section
drain is routed through the wail, the drain line muat be af the wall slecve and can be removed from the inside
positioned such that it witl not Intarfere with the sleeve of the bui}ding without removing the anit from the wall,
flange or the grille. See Figure $C. I the drain is 2o This requires that the ventilation paskage must be
ke routed through an unconditioned space, it must removed.
Be protucted from frecxing. The steps seceguary to remove each of the vent aptions
e listed following.
FIGURE 80 It is recornimended thar the mist eliminator be Inspected

annually and serviced as required. The mist aliminator
AEARDRAIN (TOF VIEW) ¢an be inspected from the outside of the building by

DRAN LINE looking through: the outdoar gritte, The mist eliminator
/ z4n be serviced from the outside, The ourdoor grille
ranst be remaved o do so.

".‘7
‘// The mist climinator can be tsaned by washing
: wilh $oup and water, The excesa waber should
/ be shuken off the wist eliminator before it is
P WALL :
/ L (MAXIMUM 10" refnstalled.
FCOR BEAR
DRAIN) BAROMETRIC FRESH AIR DAMPER
SLEEVE / ' (Optionai)
: i Before start 10 remove make sure the power hag
/] ggg;ﬂﬂsﬁjr”m been turned off, The hinged rerum air gritle
1 NECOMMENOED pane! must be apened. The fregh wir damper
FOR EASE OF assembly can be seen on the back of the unit.
AERMOVARIEITY Refer to Figum: 9,

e FOR SERVICE 1. ‘The fresh air dampor 3§ attached  the back
WATER WALL of the unit with one sorew on elther side of
TRAP . |~ BRACKET the assembly, Both of the scraws must be

@ Temoved.
rrrrrrrrr—rr—l
- 2. Once the maunting serews are emoved, dit
the assembly down snd 1t it cat.

i The mast elirminator can be seon through the

e UNFY opening. The mist eliminator must be mised up
and the bottom can be pulled toward the front of

huS-gry ¢ the unic.

Manual 2100-381
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COMMERCIAL ROOM VENTILATOR OPTION 2. The power connoeciors for the CRV (ocated on the

 ‘Before staling he removal make sire Lhe power has right side of the unit) must be disconnecred,

" . e Squecze (e tabs on the sides of the cornector and
been wumed Gff, -The hinged relum air grifle must be
openad. “The sommereial room vestilator (CRV) can ol straight o, Unplug both of the connectors. |
be seen alier the paned has been removed. The CRY 3. Slide the CRY Slra: gh out of the wait.” '

e removed 10 gain access 1o the mist elimisator. o
st be R0 £ The mist aliminatos cnn be seen lhrnugh Ihr: cpemng in

1. The two maunting Sﬂm'-'s in 'J'Iﬂ fmnt 0f llw CRY the back of the onit. The mist eliminalor must be rajsed
Toust be: mrnm-nd S T up and the bmtam can bB pu!ie.d towa:d the. fmnl nl‘ the
: o ' yhit and rcmmfnd .

" FGURE 8 L
FHESHA!HDAMPEHHEMUV&L

MOUNTING SCREW

Manual 2100-387
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QTEC ENERGY RECOVERY VENTILATOR
oPTION . . . . . .

Belore stating the ramoval make sure that th power
has been rarned off. The hinged returm siv goills pane!
miust be opensd. The energy recavery ventilutor
{QERY) can be sean afler the panel is opened, To gain
access 10 the mist eliminator, the QERY mus be
removed. Refor to Figuma 10

1. The Fent GH plate of the QERY must be emoved,
Therm is one serew on either gide of the plate.
Bemove thege serews and remove the plate,

2. On gicher side of the QERY there are mounting

sensws that hold the QERV in place. Remova both o

of theys serows,

3. Undemneath U hoat recovery cassette there isa
pawiar connedtor for the lower blower assembly. To
disconnect this plug, the wbs on both sidss of the /7
plug must be squeszed to releass the plng, White
squeszing the tabs, pull the plug out of the socker,

4. The QERV is plogged into the anit on the right side
¢f the unit. Bath of these plugs must be
dhsconnected  remove the QERY. Sguceze the
tabs on the sides of the connector and pull stmigh
ot

5. Slide the QERY assembly siraight out of Lhe usjt

baing careful not ro let the cassette slide out of the
QERV.

The: mist etiminator can be seen theough the opening in
the back of the unit. The mist elminator mast be raised
up #nd the bottom can be pulled towarnd the front of the

et and removed,

S FIGURE 10
REMOVAL OF THE QTEC ENERGY RECOVERY VENTILATOR

]
i
i o
it
.5#-"
/ )

MOUMTIMNG
SCAEWS

e

FRONT FiL

e DOWIE R
CONNECTORS

LOWER BLOWER
ASSEMELY FOWER
CONNECTOR

MR- 1B

Manual 2100281
Faga 12

Pl



INSTALLATION INSTRUCTIONS

MOUNTING THE UNIT

When mstalling a QW uniy near an interior walj on the
left side, 2 minimum of 8 inches is regaired; 12 inches
fs prefermed.

When installing 4 W unit near an inlorior wall on the
tight side, a minimum of 12 inches is roguired as
additional space i reguired Lo connect 1he drain.

This cleararce is reguired to allow for the atmclunent of

the unit to the wall mounting bracke!s and the side uim
jicces 1o lhe wall,

Thtis urit is5 10 be secured 1o the wall will: the wail
mouting brackets provided. The unil itself, the sopply
duet, and the free Blow plenem, are saitsble for =on
cleamnce 1 combusiible material,

NOTE: Whent a walf sleeve iz to be wsed divcard the
brackets shipped with the heat pump and
attachs M it to the sleeve with brocket
supplled with the wall sleave.

Following arm the steps for mounting the QW units for
reference sec Fipure 12 on page 14,

1. Atach wall mounting brackel 1 the straciure wall
with field supplied lag bolhs. The flvid piping
conieclions are 1o be within the confines of this
brackes, See Figure i for cabingl openings znd
location of fluid coll connection points.

2. Posilion the unit in front of the wall mounting
bracker

3. Remove Lhe Jocking sorews from the wheels, Rafer
1o Figure 11,

4. Roll the pnit up 1o the wall monrting bracket, The
unit must be leved from side to side. Tf any
adjustments are neceksary, shim up vider the olers
with sheets of siecl or any subsarce Lhat is nat
alfected by moiswre,

5. Secure (he unit fo the wall bracked with provided
#10 hea head shect melal screws. Thers are
prepunched holes in (he cabinet sides, and the
bracket has slofed hodes 1o aflow for eome
misaiignment,

. Pasilion he battom Iim piece 1 the unil and allach
with provided screws {dark colored).

1. Posilion side trim pieces o the wall and attach with
feld supplied ecrews. There are two long and two
short pieces supplied. The long pleces are 1n
anclose the gap behind the unit. The shon pleces

- ame to 11l the gap behind the cabinel extension or e

. “free Blow plenum box, They may be cotf to suit tie

‘ceiling height or overlap the it side tim. There is
© sufficient lenglh to (6m op to 2 10727 ceiling.

FIGURE 11
REMOVING LOCKING SCREWS FROM WHEELS

HEMOVE SCREWS M1 623

- FROM WHEELS

BEFQRE ROLLING
IO FLACK
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FIGURE 12
UNITMOUNTING WITHOUT VENTILATION WALL SLEEVE
(REFER TO MOUNTING INSTRUCTIONS ON PAGE 13)
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MIS-15%¢

BOTTOM TRIM PIECE BOTTOM TH{M
EXTENSION

ST

Manual 2100381
Pags 14




FIGURE 13
CDMPQNEHT LOCATION

SIDE FIELD
/ WIRE ENTRANCE
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WIRING - MAIN POWER

Refer to the unit rating plate and/or ‘Table 2 for wire
sizing information and ruaximum fuse or “HACR . .
Type™ circoit breaker sive, Bach unit iy marked with 2
“Minimura Circuit Ampacity”. This raeans that the
field wiring used rust be sized to carry that amaonnt of
aurcent. Depending on the installed BW of electric
heut, there may he two field power civenits requited. 1f
this it the case, the unit sevial plate will so indicate. All
models ans suinble anly for connection with copper
wire, Each unit and/or wiving dingram wilf be marked
“Use Copper Conductors Only”. These instructions
must be adhered w. Rofor ro the Natfonat Blectrica
Code {NEC) for complete sument carrying capacity data
on the various insulation grades of witing material. All
witing must conform to MEC and all local sodes,

The eleatrical dana Hists fose and wire sizes (75 C
copper} for elt models, inckuding the most commonty
nsed heater sizes. Also shown are the number of ffetd
powar circuils required for the various madals with
heazers,

The weit rating plare lists a "Maximurn Time Deloy
Relay Fuse” or “HACR Type" circuit breaker that is to
he used with the equipment. The correst size must be
used for propar cireuit protection, and alse to assure Lhat
there will be ner nuisance tripping due w the momentary
high staning current of the compressor motor,

The disconnect access door on this unit may be locked
o prevent unavthorived aocess 10 the disconnest.

The field wiring connections are located behing the wp
panet in the circuit breaker panel, The relum air pane]
most be removed first. This pane! is equipped wilh a
daar gwitch which shins the umit down when it ls
removed. The flter rack must be removed next,

WIRING - LOW VOLTAGE WIRING
230/208V, 1 PHASE AND 3 PHASE EQUIPMENT
DUAL PRIMARY VOLTAGE TRANSFORMERS

All equipment leaves the factory wired on 240V 1ap,
For 208V operation, reconaset from 240V 1o 208V p,
The acceptable opsraling voltage range for the 240 and
208V aps ars 25 noted in Table 2.

TABLE 2
OPERATING VOLTAGE RANGE

TAP RANGE
248Y 283 - 215
aZany 220 « 187

NOTE: The voltage should be measured at the field
POWEr confection point in the wnis and white
the unit i aperating ar full load (maximum
amperage oparating comndition),

The stundard Chrmste Control Option X is a remote
thermostat connection torminal biock, See Bigure 17
for wiring diagram. Compatible thermoatars are listed
in Table 3,

The Clirnate Contcol Opion A iy an electranic, non-
programmahls manizal or ante changcover themsstat.

The subbass of the themmostat is factory wired to the

front panai of the unit. Compatible for use with Bard -
C32000 Controller and Energly Recovery Ventilator, |

The Climate Controf Oprlon D i3 an electronia,
programmabde thermostad. The sabbase of the
thermosiat is factory wired to the front panel of the vait,
Compatibie for uge with Energy Recovery Ventilator or
Economizer.

TABLE 3
WALLTHERMOSTATS AND SUBBASE COMBINATIONS

Thermastat Subbage Predominant Featuros
B404-057 8404000 Haat or Coo!
(187481129} {Q6741281)  |No Auto
8403-018 BA04-010 Actomatic Maat / Caol
{TaT4M20E4) {QE741261) | Changaover Position
d4ada-042 WA banuea! £ Auto ! Heat } Cool
(TAST1G1070) Notr Pragrammabls Electronic
S400-004 hA Marnuai f Auto £ Heat f Cool
fES4-50) Erogrammaide Electronl

Manual 2100-38%
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LOW VOLTAGE CONMECTIONS _
These units use a grounded 24 volt AC low voltage
circwil,

The "R" terminal i5 the Aot wminal and 1he “C"
terminal is growded.

"G wiminal or pins 6 and 1 of P2 are the fan inputs.
Roth miest be energized for proper fan operation. ‘This
is done awtomatically in the factory instailed climate

[ “W2" tesminat or pin 9 of P2 is second stage heat (if
-+ equipped). 1f the unit is equipped with an eptional hot

water coil plenum box the water valve will be
eannecred o Lhis terminal,

"1 lerminal of pin 3 0f P2 is \he venrilation input.
This terminat erergizes any fzetory instalied venlilation
opgton,

control options. If the climate control oplion is
shandoned and connections are made dircorly 1o P2 LOW VOLTAGE CONNECT!
: h CNS FOR
both pins 6 and 1 of P2 must be energized for proper DDC CONTROL
CRUraiioen,
. . Fan QO i
“¥Y" lerminal ot pin 7 of P2 is the comprassor inpi. &n Cirly Energize G
\ . . . ] . Cooling Moda Energime ¥, G
“B” rerminal or pin & of P2 is \he reversing walve inpld. :
The reversing valve must be energized for heating Heal Pump Heating Energiz Y, G, B
raeds, :
. ﬁ,?:rﬁt ?.geml-? sting Erergloe 3, W2
“R" terminal of pin 10 of P2 is 24 VAC hot. IOy
“C* terminal or pin 11 of P2 is 24 VAC gronunded, Vertiiation Energizs &, O1
“L" 1erminal oF pin 12 of P2 is compressor lovkout
cutput, This teominal is activaed on a ligh or low
pressurs ip by the compressor conmol modale, This
i a 24 VAC ontpur.
FIGURE 14
BLOWERMCTOR LOW VOLTAGE
WIREHARNESSPLUG

VIEWED FROM FIN END
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. FIGURE 15
REMOTE THERMOSTAT WiRING DIAGRAM
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FiGURE 17
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START UP

DESCRIPTION OF STANDARD
EQWPMENT

LOW PRESSURE SWiTCH

NOTE: This unit is supplied with two low pressure
switches installed, a 15 PSIG and ¢ 27 PSIG.

The 27 PBIG is wired into the systam. This swilch is
suilable for ground water fpump and damp), andg walcr
Inop (bollerfiower applications).

To avoid musance lockowts fior ground loop application
wilh antifreeze, the 27 PBIG switch should be
disconnecicd and connect the 15 PSIG swihich.

The Teads for both swilches are Iocaled in the lower
¢lectrical connection pane). The switch bodics are
marked with pressure setlings. The 27 PSIG switch has
yellow leads. The 13 PSIG switch has biee Jeads,

HIGH PRESSURE SWITCH

Thiz unit is equipped with a high pressure switch that
will prop the compressor in the event of abwormal high
PrEESUNE DOCUITences.

The high and low pregsure swilches e included in a
ipckout circuit Wthat is resciable from the room
thermestal.

COMPRESSOR CONTROL MODULE

The compresser conttol module is oplional on the
medels covered by (has maneal, The compresser
coptrol is an anti-shert cycleflockout timer with high
and Jow pressure swilch monitering and alamm r-:Iay
sutpul, -

AD_JUETAELE DELAY ON MAKE AND BREAK
TIMER

O injtial power up or any time power is imermpted 1o
the unit the delay on make prriod begins which will be
2 minuies plus 10% of the delay on break setting.
When the delay on make i5 complete and the high
pressure switch {and low pressure switch, i employed)
15 closed, the compressor comtactor is energized. Upon
siwtdown the delay on broak timer slans and prevents
restart untik the delay on brealc and delay on minke
periods have expired,

Drpring rowtine operation of the unit with no power
intermuptions the compreseor will operate on demand
wilh no delay,

HIGH PRESSURE SWITCH AND LOCKOUT

SEQUENCE

X the high pressure switch opens, Lhe compressor

© gorlactor will de-energize immediately, The lockout
. tinker will o into 4 soft Jostowr and stay in sofl lockont
_ untj} the bigh pressure switch closes and the delay on

Vreak me has expired. If the high pressure swich

-opens agaiy in the same operating cyclo the unit will go
. into mannad lockout condition and the alarm relay

circult will energize. Recyeling the wal) thermostat
reseds the manval lockout,

LOW PRESSURE SWITCH, BYPASS AND
LOCKOUT SEQUENCE

If the fow pressure switch opens for more than 120
seconds, e compressor contactor will de-enersize and
ge into 2 508t Jockont. Regardiess the state of the low
pressure switch, the contactor will roenergize afler the
delay on make time delay has expired. T the jow
pressure switch 1emains open, of opens again for longer
Lhan 120 seconds the unit will go into manual Jockous
conrditton and the alarm relay circult wili energize.
Recycling ke wall thermostat resels the manual
inckeout. |

ALARMRELAY QUTPUT

Alarm lerminal is output connection for applications
where alarm relay is employed. This reonieal is
powated whenever compressor is Jocked owt due to
HPC or LPC scquences as dederibed.

Note:  Both high and low pressure swilch controls
are inherenily aqulomatic reset devices, The
High pressure switch and low pressure switch
cut out and cut in settings are fixed by
specific air conditioner or heat pump wniy
medel. The lockeut feature, both soft and
manpal, are a function of the Compressor
Conirol Moduin,

AQJUSTMENTS

ADJUSTABLE DELAY ON MAKE AND DELAY
ON BREAK TIMER

The palcatiometer is nsed to select delay on break time
from 30 seconds o 5 minutes. Delay on Make (DOM)
tming on power up and aller power interruptions i3
equtal to 2 minutes plus $0% of Delay on Break (OB}
setting, See Delay on Make Timing chart on page 22

Duting rouline operation of the unit with ne power
interraptons the compressor will operate on demand
with no delay,

Manual 2100-301
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(30 seconds)
(6% s3conds)

.05 mintes
1.0 mintes
2.0 minutes
3.0 minutos

5.0 minutes

DELAY ON MAKE TIMING

{120 Seconds}
{1B0 saconds}
4.0 mimdes {240 s=conds}
(300 sdconds)

C8 = 123 soconds DOM

DOB = 128 saconds DOM
DOB = 132 seconds DOM
DOB = 138 secands DOM
DOBE = 144 sacords DOM
DOB = 150 seconds DOM

OPTIONAL CFM
This option 1% not avaitable for QW241 or QW30).

These yrts are shipped from the facuory ser to operate
at the optional CFM lovel shown in Table 4. This
provides lower operating sound Ievels for non-ducted,
free dischame applications, This CFM level will rednce
the systam capacity performancs by approwimately 2%
at the sama energy efficiency.

Rated CFM is required for ducied applications for
maximum performance mating. To obtain full CFM on
these odels, connect jumper wire as follows:

I. Disconnect ali power to the unit. Failure to do so
may resull in damage ta the motor,

2. Open hinged return air grille panel
3. Open comm} panel cover.

4. Add plnk jumpér wire (provided) 1o erminal
5 and 6 on the terminal board, '

5. Reverss steps o roassemble.

IMPORTANT INSTALLER NOTE

For improved stast up performance, wash the indoor
coil with dishwashing detergent. :

PHASE MONITOR |

AJf units with Liree phase scroll compressors are
equipped with a three phase line monitor to prevent
compressor damags dus to phage reversal.

Tha phase monitor i this unit is equipped with two
LEDs. If the Y signal is present at the phase monitor
and phases are comect, the green LED will Hight and
cantactor will energive. I phases are reversed, the red
fault LED will be Iit and comproysor operation is
inhubited,

If 2 fault condilion ocenrs, revesse two of the supply
feads 10 the unit. Do not reverse any of the unit factory
wircs 4 damage may oceur.

SERVICE HINTS

L. Cantion user ko mainiaio slean air fileers at alt times.
Also, not1o needlessly close off supply air régisters.
This may reduce #iv Mo theouph the systam which
shortens equipment service life as well as incredsing
operating costs and noise levels,

2. The heat pomp wall thermostars perform multiple
functivns. Be sure thar all function swiches are
eammectly set for the desired operating mods hefore
trying to disgnose any reported service problomg.

SEQUENCE OF OFERATION .
COOLING - Circuit R-Y makes 1he thermiostat puoil in
the campressor contactor farting the compressor. The
4 (indoor moler) eiveuit is automatically completad on
any call for cocling operation, or can be enerpized by
manual fan switch on subbase for constant air -
clrgplation,

Manual 2100-381
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HEATING - A 24V solenold cofl o reversing valve
controls heating cycle operation. Two thermostar -
options, one allowing “Aute” change over from ovcle 1o
cycle and the other constantly encigizing solonoid coit
during heating season and thus eliminating pressure
cquplization noise, ate o be nsed, On "Auo” option, a
eircuit is completed for R-W1 and R-Y on each heating
“on” cycle, energizing reversing valve solenoid and
pulling jn cOMProssor CORLACIOr STAMNG COMPressor.
R.-G also males starting indoor blower motor. Heat

puntp heating cytle now in operation, . ... . ..

The second oplion has no “Autc™ change aver position,

bt instead energizes the reversing walve solonoid

PRESSURE SERVICE PORTS

High and low presture service ports are installed on al
ienils s that the system operating prossures con be
observed. Pressure charts ¢can be foond later in the
marual covering ali models on both cooling and heating
cycles. It is imperative 1o mach the correct pressure
¢hart Lo the unit by model sumber. All service doors
mist be attached to obtain proper reading. The service
poris are jorawd behind the center door on the Jelt hand

" side of the unit above the air flers,

constantly whenever the sysiem swilch on subbase iz

placed in “Heal” position, the “B™ 1erminal being

consiantly energized from R, A tGermostat demand for

heat completes R-Y ¢ireuid pulling in compressor

chntaclor staring compressor. R-0 also make slarting

indoor blower motor.
TABLE 4
INDOOR BLOWER PERFORMANCE
@ ® 3 @
RATER . GPTIGNAL | CONTIRUGUS | CFM @ MAX.

MODEL ESP MAX, ESP RATED CFiA CFM CFi% ESP
Cwaat 0.0 0.5 700 NA o0 70D
(Wan1 0.8 0.8 1600 T NA o0 /id
CIW361 0.0 0.8 200 FO00 140G 1176
aw4 0.8 0.8 1260 oo 1000 1978
owegay 0.0 0.8 1400 TG0 T100 176
GWED! 0.0 0.8 1550 1250 1250 1400

- NOTE: These uniis ara eq'ulipped with a varioble s,deed {ECM} Indoor molor that autematioally

O Mesdmum £5P (Inches WC) shown I8 with 1" thick disposabla fiter {feduced by .2 for 2° Fiter). T

& Paled CFAY for ducled spplications — required for max!miam perfsrmianca rting. To obtain ful OFM on-
modets QW36T, OW421, OW4E1 and QWEDT iocate low vollage tefminaf siip in Lhe dircult broaker box.
There i3 a pink jumper wirg with both ends attached to terminal manked "G2". Move one end of the Jumper to
tarminad YT, .

@ Lpllonal QEM ~ the uhitls shipped from the factory sat to oparate ol the optichal GFM fave! shown,

This provides fower opeteting seund fevels for non-ducted, fres discharg

system capacity pedormance by appreximately 2% at the seme anergy efficlency.
& Confinueus o SFM & the total alr belng sircsiated durng contiruous fan mgde.

acfusts itseif to maintain approdmately the same rate of indoor air Bow in both heating
and cooling, dry and wel coll conditions, and at both 230,208 or 460 voils.

& appilcations. Tils redwvoes
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FIGURE 18
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FIGURE 19
FLUID CONNECTICNS ON UNIT WITROUT YVENTILATION WALL SLEEVE

TOP VIEW
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TABLE 5

PRESSURETABLE
COOLING Fluid Temperature Entoring Witer Coil Dogroo E
Heturn Alr
Modol | Tervperature|Pressurel 45 [ 50 | S5 | 60 65 | 70| 85 | sa ) a5§ 90 | o5 100} 105 110
7552 Low Side | 6Bt 65 e8| e8F 89; 69| +7of 7of w| v #1f 7ei ovxi o ow
High Side | 127| 1381 14%] 185} 1871 178| 1| 208] 220| 236 2531 o70| 2891 308
Qwa41 BU/ET Lowe Side | 781 733 735 74| F4| m4| st ows| el web v vl | oy
High Side | 130] 139 142¢ 186] 71| 183] 196] 241| z28| 242[ 288) 2v7| 208| 316
4870 Low Side | 28| Fef ey wr| wr| Trr orap ove| wa| el vef o an| ao| eo
High Blde | 135] 44| 1641 t65] 77| 189) 203] 28| 234| 280| 28| 2a7| aos| azv
75/62 Low Skda | 82| 63| a5| s8] e8| 89 71| vl w4l ws| vl vl wl e
High Side | 122| 134) 148| 168| 172| 184, 198| 212 225] 240| 254| 260| 284| 299
W31 B0/a Low Slde} 68| 62| 63| 71| 73| 741 | 7wrb 7| so| o] 82| s3| ss
High Side | 125] 137| 180| 162] 76| 1893 203| 27| 231 248| 281] 2rs| 23| 307
asD Low Sidaf e8| a8 74| va| #8| wri 78| &) =2f 83| sa| ss| ss| o3
High Side | 129] t42| 165| 168] 82| 1961 2tn| 225) 239 258| 270 288 309| 318
Y6180 Low Slde | 67| &8 83| 89| 20| #H m| 7r2i orei ovs|l 7s| sl 4| v
High Slde | 115] 29| 140 151] 164| 1761 190| 204f 28] 234 281] 287 zes5| o2
GW3st A6 Low Sldat 72y 73| M| 741 75| el vl el o7Ri ovas| ral ovs| 7| &0
Migh Slde | 1221 132] 144 185] 68| 181 195| 200} 2281 240| 257| 2741 252| 210
8870 Low Sidet 78F T&| ¥r| ¥FE O veb 7Rl 7o 4ol BOf adf 81 &2i e»| m@m
tigh Side | 128| 137] 142) 1607 Tr4] 187 202| 206] 285 248) 266! 2841 302 3
5163 Low Sida 81| 63 85| e8] 6¥F e8] var TH 72| v3b ral sl omEi 75
Mok Side | 125] 1351 144) t54] 1861 v 191f 208| 28| 235i 280 oasd a8l G0s
Qwazt ROMGT Low Side | 65| &¥i esaf 70| rei oval ¥si el 77| 7ai ol snt osoi o
Hegh Sidde | 1268] 1881 1481 158] 1701 183] 198 210| 225| 24t 2581 276Q 2e5i 314
8872 bow Side | 67| 881 7y v2| wst o] st o 7al oan| B s2f asi o83 B4
High Side | 132 143} 163} 164| v76F 189] 208% 2177 283| 2495 2671 2863 ansi ags
rsien bow Sica | P3| W6l 7| 78| 82F 84| saf ot w4| 97 04| tos) ton) 113
High Side | 133 1413 150 1811 1735 188] 199 2151 231 2491 257| panl 309) a3
Qwdst BOIET Low Side | Tai B0| #2| osi sal 90| 94| svloqoo] o4t o8] 11z2i 117] 1
Blgh Sida | 1361 46| 184 1881 177] 190 204| 2201 247 286§ 2ra| 283] 217 340
572 bLow Sidet 817 B3) 85| 28i 9| o3| o7 +00F 104: 168 12| 116] t21] 128
Hgh Side i 141; 80| 158 +79f 183 to7]| 291| 225) 245 264 | 204| 20s5| 30| 952
L g Low Sidef a3 63| 2| &2 s2| eat 83| 64| es) es| as| &r| es] 7
o Migh Sfde ¢ 118} 38| 41| 154} 187] 1807 194] 208| 222| 257| 282| 267| 264 289
AWsn Boe Low Blde &7F 67| 66| &6)] 68| ert av| 68| &3] 70| | 72| 74| 76
Bigh Side § 1214} 133| 48| 1888 17| 185 {99| 213 228 243| 2a8| 2re| 21| 207
8572 Low Side | 888 89| 68| @b o3| e8| 0| ol T 72| ral sl #F| w9
ihgh Side | 1251 138} 150| 64 177 19| 208| 220t 235 252| 267| 84| 387] 318
The data in the above pressure chart is based on the following fiow rates:
FLOWRATE FOR VARIOUS FLUIDS awzdt | awaot | awass | awszr | awae1 | awens
Flaw rate requivad QP fresh witar 3 4 5 é & 2
Flow rate required GPM 159 Sodium Chiorids 4 & 7 & B 1%
Flow rate required GPH 25% GS4 4 & 7 B 3 11
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TABELE 6

FPRESSURETAELE
HEATING Fuuld Terperature Entering Water Coll Degras
Fetunn Air

Model | Temperature | Presowre| 25 | 30 | 35 a0 ] a5 |50 ] ssiso|s5 ) 7ol 75§ a0
uwﬁa 41 o8 bow Side | 40| 41| 43{ 24] 45| 48] 47| 48| 4| s0] s 59
o High Side | 176| 178] 177 1783 178) 180} 18%; iB2| 84| t85: 185 188
awaot &8 Low Side | 35| 39| 43| 471 54 s58i 61 67| 72 781 BBy 92
High Side | 174| 178] 23| 187 193] 198i z205| 219 22 2257 2331 244
W3ET 68 low Side | 36| 38| 41| 48] s8] =54 so| es| 72| a0l ss| oy
High Bide | 171] 176] 181 87| 198] 198 206] 213| 221| 228| 297| 245
W41 &8 Low Side] 337 373 41| 48| so| ss| en| es1 74 77| 8¢ 40
T High Side § 1741 178] 185] 192| 192| 205] 212] 219! o8| oe4| 244| 240
QWaa? B bow Sida| 34| as| 38i 43| 47| s2| ss| s2] sri ors| 7ol es
HighSide | 176] 181] 1877 184| 200 207| 216] 2e2]| 2301 298| 247| 88
OWEDT 68 LowSide | 83| 87| 42| 46] 51 ss| ez2] 67| 73] re 28] 93
High Side | 24| 28| 218| 2231 2201 238| 245] 254| 288 278 291] 306

The data in the above pressure chart is based on the tollowing flow rates:

- FLOWRATE FORVARIGUS FLUIDS QW241 | OWaDT | GW3aBT | QWa21 | awasT | OwWeDs
Fiow rate reguired GPM fresh water 3 - - 8 6 | @
Flow rate requlred SPI 5% Sodiuin Chioride 4 ] 7 g g 11
Fiow rate recuires GPM 25% G54 4 ] T B 2] 11
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CLOSED LOOP

. -, (Earth Coupled Ground Loop Applications)

CIRCULATION SYSTEM DESIGN

Equipment room paping design is based on years of
wrpetience wilh canh coupled heal pump systems. The
design eliminales most causes of syztem faifure,

Sorprisingly, the heat pump itself is rarely the cause.
Most problems oceur because designers and instaliers
forgel thar a cigsed loop earth coupled heat pump
systern is pof ike 2 howschold plumbing system.

Most household water systems have more than enough
waler pressuse either from the well pumyp of the
municipal water sysiem to overoome the pressure of
herd loss in 172 inch or 34 inch houschold plumbing.
A ¢losed joop canth coupled heat pump system,
however, is sepanated from the pressure of the
heousehold supply and relies on a smadl, low wattage

pump w circylate the water and antifiecze soliption
thmugh the earth coapling, heat pump and equipment
TOOm COMpBOoRents.

The small ciroulator keeps the operating costs of the
system to & miniroum. However, the performance of
the cirenlator st be closely matched with the
pressure of bead loss of the entire systom in order 19
provide the required Now thraugh the heat pamy,
Tnsufficient flow through the heat exchanger is one of

. Vhe most comman causes of system failure. Proper

systern piping design and circulator selooion will
climinate this problem

Bard supplies a work sheet to simplify besd loss
calculations and cirenlalor selection. Refer fo
“Circulpting Pump Work sheet” section in manua)
2100099,

FIGURE 20
CIRCULATIONSYSTEM

FPE FROM GROUND 1LOOP

FUMP MODULE

{See Spec Shast Tor Model M

ETRAINER

FLOW CONTROL

P

FIFE TO GROUND LOOR

FAl5-1607
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START UP PROCEDURE FOR CLOSED
LOOP SYSTEM

L

Be sure main power to the unit is OFF at
discannect.

. Sel thermostal systern swiltch to OFF, fan switch to

ALTO,

- Move miain power disconneat s ON, Excep! ay

required for safety while servicing, Do #0f open
the unit disconnect switch.

. Check system air flow for ohsimuerions.

A, bove thermostar fag swich to ON, Blower
rLNE.

B. Be sure ali registors and grifles am open.

€. Move thermnostat fan switel to AUTO. Blowing
ahould shop. o

. Flugh, fill and pressurize the closed I&up system as

cutifned v manual 2500089,

. Faully open the manua} infet and outlet valves. San

fhe foop pump module circaiatords) and check for
proper operatian. If cirmulator(s} are not operating,
in Gif power and diagnose the problem.

. Check fluid flow wsing 3 direst reading flow méter -

oF & single water pressure gauge, moaiure the
pressure diop at the pressure/temperature plugs
acrass the water coil. Compare the measurement
with flow versus pressure drop table to detenmice
the actual flow rate. T the flow rate is too low,

recheck the selection of the Loop purp madule
model for yuificient capacity, ¥ the moduls

selection is cormiet, Lhere is probably wipped air or 5
restriction in the piping circut. i

3, Start the yyit in cooling mode. By moving the
thermastat switch to copl, fan should be set for
AUTO,

9. Choek the system refrigerant pressures against the
cocting refrigerant pressure table in the instaliation
mantal for mied water flow and entering water
temperatures. If the refrigerant pressures do not
mateh, check for air Mow problem then refrigeration

" systemn problem,

10. Switch the unit to the heating mode. By moving the
thenmastat switch s hear, fan shoudd be ser for
AUTQ,

11, Check the refrigerant system prassures against the
heating refrigerant prossure Lable in insiallation
manual. Once again, it thay do not match, check far
air flow problems and then refnigeration system
probloms.

NOTE: If a charge problom s determined thigh
or fow}:

A, Check For postible rofrigerant teaks.

D, Hecover 21l remaining refriparant From unit and
repair fcak.

&

Evaziate vnit down (o 29 inches of vaoowm

D, Rechurge the unit with vefrigerant by weight,
This is the enly way 1o instre o proper charge,

FIGURE 21
WATERTEMPERATURE and PRESSURE PROGCEDURE

THERMOMETER  WATER COIL CONNECTION
CE PRESSURE GAUGE
DIAL Fib URE G oo AT HEAT PUMD

WiTH GALIGE ADAPTOR

TEST PLUG CAP

LR

MISIEEY
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FIGURE 22
FEHFDHMAHGE MODEL WGPM-1C LOOP PUMP MODULE
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“FIGURE 23
FERFCRMANCE MODEL WGPM-2C LOOP PUMPMODULE
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QPEN LOQP

WATER CONNECTIONS

Tt is very important that an adequate supply of clean,
nofcondsive water al the proper preisuro ba provided
before the instaliation is made. Tnsufficlent water, in
the heating mode for example, will cause the tow
pressure switch 1o trip, shutting dovwn the heut pump.

In assessing the capacity of the water system, it is
advisable that the complete water system he evaluaied
to prevent possible lack of water or water prégsire at
various household fixwures whenever the heat pump
teens on. ALl plumbing to and from the unitisto be
installed in accordance with Ioca! plumbing codes, The
use of plastic pipe, where permissible, is recommended
ta provent elecitolytic corrosion of the water pipa.
Beeagye of the relatively cold temperatures eneounterad
with well water, R is strongly recommended that the:
warer Hines connecting the it ba inswlated to prevent
water droplets form condensing on the pipe surface.

Reter 1o piping, Flgure 24, Slow closing Selenyid
Valve (6) with 4 24 V coil provides onfoff control of
the water flow to the unit. Rafer 1o the wiring disgram
for comect hookup of the valve solenoid coil.

{(Well System App!ications){

S TABLE &
CONSTANT FLOW VALVES
Win. Available  Flow Rate

PariNo. Prossum PSIG GPM
BH03-007 15 ¢} 6
B603-008 15 (1) 8
8603-010 15 (1) 4
BE03-011 15 {1) 5
8E03-019 18 {1} a

{1} Tho prassure drop through tha sonsthnk fow
vahve will vary depending on the avalable
prassurg ahand of he vaie, Unloss
st of 15 pebg bs avalable femmodiatoly
ahead of thi valve, Ro waler witk oy,

Constant Flow Valve (7} provides correct flow of
waler 1 the uni regardless of varations in water
pressure. Observe the water (low dimction indicated by
the arrow on the sida of the valve body. Tahle §isa
table showing the How rate of each valve, Two constant

flow rate valves may be instatled in purallel to increage ¢

the flow. For example, when a 8603-007 (6 GPM) and .

86Q3-0H1 (5 GPM} are installed in parailel the wtal flow
wilf be 11 GPM.

FIGURE 24

Lol i

PIPING DIAGRAM

TO WATER CQlL

FROM WATER COiL
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Strainar (3) installed upstream of constant flow vabe
{7} (o collect foreign material which wonld clog the
flow valve orifice.

Figure 22 on preceding page shows the use of shut-off
vaives (9} ond (11}, on \he in and out water lincs to
permi! isolation of the unit from the plumbing system
should frlure service work reguire this. Globe valves
should not be used a5 shot-off valves because of the
excessive pressure drop inhorent in the valve design.
Instiead us gate or ball valves as shut-offs mas
minimize pressure drop,

Figure 22 shows the wie of shut-off valver (9) and
{11}, onthe in and out water lines fo permit isolation of
the unii from Lhe plumbing sysiem showld futune servics
work require this, Globe valves shonld not be used as
shut-off valves because of flie excessive pressure drop
inherent in the valve design. Tnstead us galc or ball
valves as shut-ofls 50 as t¢ minimize pressure drop,

Drain cack {8} and (10), and rees have been included
to permit acid cleaning the refrigerant-to-waler coll
should such cleaning be required, Sex WATER
CORROSION section on page 34,

Draie cock (12} provides aceess 10 the system 1o check
waler Mow throuph he constan). fow valve mo insurc
adequate water flow thwough the unit. A water meter is
ured to check the water flow rate,

WELL PUMP SIZING

Strictly spraking, sizing the well pemp is the
responsibitity of the well drilling comractor. T is
important, however, that the HVAC contractor be
familiar with the factors that determine what size pamp
will be required. Rule of thumb estimates will
invariebly lead 10 under or oversized well puinps.
Undersizing the pump will result in inadequate water 10
the whole plumbing system but with especially Lad
results 1o the heat purnp - NO HEAT / NO COOL calls
will result. Oversized pumps will short cyele and could
CABSE PROMAtUTe PUMP MOOT oF switch failures,

The well pump must be capable of supplying encugh
waler and ab an adegeate prester o moet compeling
demands of water fixmres, The well pump must be
sized in such & way Ibat thees requiraments are mek:

1. Adcguale Mow rate in GPM.

2. Adcquale pressure at the xture,
'3, -Able to mead the ebove from the depth of the
o Wwell-feet of HA,

The pressure reguirements pul on the pump are directly
aflected by the diemeter of pipe being used, as well as,
by the water flow rate throtigh the pipe. The wark sheet
included in manval 21 10-078 shou'd pusranmtee Uiat (e

well pumg hat enouph capacity. Tt showld also spsure
thal the piping is not undemsized which would greale (oo
mauch pressure due to friction loss. High prossure losses
due to undersized pipe will reduce efficiency and
require farger pumps and conld also crote wler noise
problems,

SYSTEM START UP PROCEDURE FOR
OPEN LOOP APPLICATIONS

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

2. Set thermosiat sysiemn switch 1o OFF, fan switch o
AUTC,

3. Move maln power disconnect o OMN, Except as
required for safely while servicing - do not open the
gmif discanmect switeh,

4. Check: sysiem air Jow for obstmuctions.

A. Move: thermestat fan switch to ON, Blower
Tuns,

B. Be sureali regisicrs and grilles are open.

C, Worve thermostal fan switch to AUTO. Blower
shonild slop.

5. Fully open the mantzal infet and outdet valvos,
6. Check waler flow.

A. Connect 2 water flow meter 10 the drain cock
between the consiant low valve and the
stlenoid valve, Run a bose from the flow moter
1o 1 drain or $ink. Cpen the drin cock.

B. Cheek the water flow mats through constant fiow
“walve 10 be sure it is Ihe same as the onit is raked

C. When water flow iz okay, ¢lose dmin cock and
_remove the water flow meter. The unil is now
ready 10 start.
7, S1an the unit in cooking mode, By moving the
termostat swilch w cood, Tan should be set for
AUTO,

A. Check 1o see the solenoid valve opened.

3. Check the system refrigerant prassures againss the
- eoaling refrigerant pressurs 1able in the inswaligtion
neanval for rated water flow and entering warer
temmperamures, i the refrigerant sressures do not
match, check for air flow problem et refrigeration
system problem.

9, Swilch the unit to the heat mode., By moving the
Arermoestat switch to heat, fan showld be set for
AUTO.

4. Check 1o sex the solenoid valvi opened again.

Manual 2100-281
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16, Check Lhe refrigerant system pressures against the
heating refrigerant prossure table in instattation
mangal, Once again, if they do not match, check for
air flow problems and then refrigeration system
problems, =

NOTE: Ifat charge problem is derernined (hivh
or low):

A, Cheek for possibla refigerant loss.
B. Discharge alt remaining refrigevant from Gnit.
C. Evecuate omit down to 28 inches of vacuum,

D Recharge the unit with refrigerant by weight.
This iz the only way to insume proper charge.

WATER CORROSION

Two concerns will immediately come o Hght when
considering & water souree hual pump, whether for
ground water or for a ¢losed lovp application: Wil
theze be envagh warer? And, how will the water guality
affect the sysiem?

Water guantity is an important consideration and one
whlch iy easily determined. The well driller must
petforti 4 pump down (est on the well sccording o
mzthods deseribed by the MNation Well Water
Agsoeiation, This tes, if petformed cormeatly, witl
provide information on the rate of low and on the
capaeity of the well. It is important to cansider tha
overal] capacity of the well whon thinking about 2 water
source heat pump because the heat prmp may be
required 1o run for extended periods of time.

The second coneern, about warer quality, s equally
impenant. Generally speaking, 3f the water is no!
offengive for drinking purposes, it should pose no
problem for the heat pump, The well driller or local
water softening company can perfonm tests which will
deterrine the chemical properies of the well warer,

Water quality probleras with show up in the hea? pump
in onie of more of the following ways:

1. Dacrease in watsr flow through the unir.

2. Deoreased host gansfer of the woter ¢oil {enterdny to
teaving water tempecaturs difference b5 feas),

There are four main waler quality problems associited
with gravsmd water, Theseoar: S '

1. Biglogical Growth. This is the growth of
microscopic crganisms in the water and will shop
up as a sEmy deposit theoughout the water system,
Shock treatment of the well is usually required and
this is hest Ieft up to the well dritter. The seatment
consisis of injecting chlorine into the well casing
and flushing the system uneil afl growih is removed.

2. Suspended Particlas in the Water, Fiirering
will usually remove most suspended particles (fine
sand, stnalt gravel) from the water. The pioblem
with suspended particles in the water is that it wili
crode metal parts, pumgps, heat transfer coils, etc.
3o long as the filter is cleancd and periodicaily.
maintzined, suspended particles should pose no
serious problem. Consult with vour welt deiller,

3. Corrosian of Metal. Comosion of mew parts
results from either highly comosive watoy dacid
water, gensratly not the cage with ground water) of
gatvanic reaction between dissimilar metals in the
presenca of watér, By using plastic plumbing or
dielectric unfons galvanic reaction is eliminated.
The use of corvosion rosistens materials such 43 the
Cupro nicke! coil) through the water systom will.
reduce corrosion problems significantly.

4. Scale Formation, Of all the water problems, the
furmation of scale by ground water is by far the
most common. Usually this scale is due (o the
formation of caleium carbonste by magnesium
carbonate or caleinm sulfate may also be present.
Carbon dioxide gas (C0,), the carbonate of caleium
and magnesiom carbonate, i3 very soluble in water.
It will remain dissolved in the water vati some
oulside Fctor vpsets the balance, This ouwlside
influence may be a large change in water
temperature or pregiure. When this happens,
enough carbon dioxide gas combinos with dissolved
caleinm of magmesium in the water and falls ont'of
solution untit & new balanes is reached. The change
it emperatiie that this heat pumo produces is
asually not high enongh to cause the dissolved gas
to fatll owt of sofution. Likewise, if pressre drops
are kept o 4 easonabie level, no precipitation of
catbon dioxide should oceut.

REMEDIES OF WATER PROBLEMS

Water Treatment, Water reatment can tisually be
economicalty justified for elose loop systems. However,
because of Lhe jarge amounts of water livolvéd with a
ground water heat pump, water Lreatment g generaliy
(oG expensive.

Acid Cleaning the Water Coil or Heat Pump
Recovery Unit. I scaling of the coil is smongly
suspected, the coil 2an be cleaned up with a sobulion of
Phoyphoric Acid (feod grade acid). Foliow the
manvfactarer’s directions for mixing, use, e1¢. Refer w
the “Cleaning Water Coit”, Eigure 25 on page 35, The
acid solution can be mtroduced inte the heat pump coil
through the hose bib A, Be sure the isolation vadves are
closed to prevent contamination of the rest of the .
systeen by the coil, The acid shouid be puinped from a
bucket into the hoss bib and returned (o the bucker
throoph Lhe other hoge bib B, Follow Lhe manufactures's
direetions for the product wsed as to how long the
selutionis to be ciroulated, byt it 18 usially circulared
fur & period of several hours.

(

;
,

.

(
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FIGURE 25
CLEANING WATER CCIL

HOBE BIB {A}

IBCLATION VALYE

PUMP

LAKE AND POND INSTALLATIONS

Lakes and ponds ¢an provide a Jow cost sounce of water
for healing and cooling with a ground water heat pump.
Diirect usage of the water wilkout sore filleation is not
recommended as algae and turbid water can fov) the
water ko freon heat exchanger. Instead, there have been

very giod esulls using a dry well dug next to the water .
Ime or edge. Nomral procedure in installing a dry well
ks W backhoe a 15 1o 20-foo! hole adjacent 1o e body -

of water (set backhoe 25 close t0 the water’s odge as
possible). Onree excavated, @ perforsted plastic casing
should be instalied with grave] backfil placed around
the casing. The gravel bed should provide adoguate
filtrdion of the water 1o a]!ow gﬂﬂd parfunnanm of the
ground waler heat pump

The following is a list of mmmmandauons o foiibw
when installing this t}rpc of s}rslcm (Rnfer to Figure 26

oh page 36):

A A lale or pond shnuic’l be at icast 1 aere (40,000 2
square feel) in surface area for cach 50,000 BTUs of
grovnd water heal pumy capacity or have 2 times
Lhe cubic feer size of Lhe dwelling that you are
lrying t0 heat (tnchides basemnent if heated).

B, The average waler d_qil_h should be 2 Jeast 4 fent and
there should be an area where the warer dopth is al
icast 12 1o 15 feet deep.

2. H possible, use a submersible pomp suspended in
the dry well casing. Jet pumps and other types of
suction pumps nommally consume mone clocirical
enerpy han similanly sized submersible pomps.
Pipe the unit the same as 2 waler well system.

HOSE BIS (B)
i
- 3 ESOLATION VALVE
Xy
R

TO WATER COILL

FROM WATER COW,
MG

D. Size the pump to provide necessary GPM for the
Zround waler heat prmp. A 12 GFM or greater
waler flew rate is required on a)f modes when used
o this iype system.

E. A pressurce tank should be installed in dwelling o be
neated admmcent 10 the ground water lieat pump, A
pressurs smt{:h should be inslalied a Lhe tank for
PUmP CORLo],

- F. Al plumbing should be carefully s::md 10

compensate for fiction losses, erc., particularly
the pond or Jake is over 200 fect from the dwelling
to be heated or cooled.

G. Keep all water Jines below Jow waler Jevel and
below the frost line,

. Mostinslaliers use 4 incly filed Hile {rigid plastic or
cormugated) for water reum w Lhe lake o pond,

1. The drain line discharge shonld be locared at least
100 fee! from he dry well location.

Y. The drain line should be installed with a slope of 2
inches per 10 feet of un to provide comyplets
drainage of e Jine when the ground waler heat
pumy is not operating. This gradient should also
help prevent freezing of the discharpe whers Lhe
pipe lerminates above the frost line.

K. Locale the discharge high enough above high water
ievel s the water will not back up and freeze inside
the drrin pipe.
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L. Where ke Iuchl conditions prevent the nse of a

aravity dranage system 1o 2 Jake or pond, you can -
insteed ron slandeed plastic piping out into the pond ;-

below the frost and low water leve),

/AWARNING

Thin jce may recult In the viginity of the

digcharge fing,

For complete information on waler well sysiems and
take and pond appilcations, refer to Manyal 2100.078
available from your dismibuotor.

COOLING TOWER/EBOILER APPLICATION

The conling tower and boiler water Ioop Emperatire is
usually maintained between 50° Fio 100" F o agsure
atfequate cooling and heating perdformance.

It the cooling mode, heal is rejected from the unit inw
the source waler loop. & cooling tower provides
evaparative cocling to the Joop water thus meintaining a
censlant sypply temperature 1o Lthe unit. Wihen ulilizing
open cagling towets chemical water eahment s
mondatory Lo ensure the waler is free from comosive
minerals.

k is imperative thal all air be eliminared from the
sourcs closed Joop side of the hest exchanger o insure
ngainst fouling,

In the heating mode, hieal is absorbed from the source

- water feop. A boiler can be uglized 1o maimatn the
.. Joop at the desited wmperalvre. 1n milder climates a

“flovded tower” concept is ofien used. This concept
involves adding makeng water 1o [he cooling tower
sty 1o maittain the deshred {oop vemperamure,

NCAUTION

Water piping exposed o extrame low amient
temperatires are subject to freezing.

Units are equipped with fomale pipe thread fittings.
Consull the specification sheets for sizes. Teflon wmpa

- geaier showld be vsed when connection 1o the upil to

insure against feaks and possible condenser fouling, 1o
not evertighten (ke connections. Flexible hoses should
be used between the unil and the rigid system o avold
pessible vibration. Ball valves should be installed in
the supply and retum lines for unit isolation and unit
water flow rate balancing,

Pressarg / temperatere ports are recommended in both
supply and relnm Haes for system flow batancing.
Water Mlow can be acourstely set by measuring the
refrigerant 1o water heat exchangers water side pressure
drop. Ses Table 9 for water flow and pressure drop
informalion.

TABLE g
WATER FLOW AND PRESSURE DROP
QWEE1, DW421,
w241 W30 QW42 GWED
GPM PEIG Ft. Hd. PEIG Ft. Hd, PSIG Ft. Ha, PSIG F2. Hd.
8 100 231 o
4 142 358 1.00 251
5 183 422 1.43 330 180 4.18
8 2.24 517 186 429 B8 7.57
7 248 6.14 2.30 53 477 11.01
8 273 6,30 526 14.46 3.30 7.63
9 7.76 17.60 4,30 9.94
10 9.24 21.34 5.00 11.55
1 8.00 12.86
19 7.00 1647
13 8.20 1885
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FIGURE 28 :
WATER SOURCEHEAT PUMP
HEATING CYCLE
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SERVICE

SERVICE HINTS

i. Maintain clean air filters at wll imes. Alse, do not
ta needluysly close off supply and return air
registers, This réduces air flow through the system,
which shorténg equipment services lfe as wﬂti a8
increasing operating costs,

1. Cieck ol power fuges or cironit broskers o bo sute
that they are the comett rting.

UN-BRAZING SYSTEM COMPONENTS

If the refrigerant charge is removed froma a seroll
equipped unit by bleading the high side only, jtis
sometmeas possible for the serolls to gesl, preventing
pressure equatization through the compressor. This
may feaves fow side shell and suction line wbing
pressurized. IF the boazing wrch i3 then applied (o the
towe side while the Iow side shelt and suction line
conlains pressure, the pressurized refiigerant and oit
mixbure could ignite when it cscagies and contacts the
brazing flame, To pravent this ocdurrence, it is
mmportant to check both the high and tow side with
wanifold pauges before un-brazing.

y
',

N\ WARNING

Both the high and low sida of the scrol
sompressor must be checked with manitolg
gauges before un-trazing system
componants. Failure to do so could cause
pressunizad refrigerant and ol mbaure 1o ignite
it it estapes and contacts the brazing flame
causing property damage, bodily harm or
daath.
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TROUBLESHOOTING ECM BLOWER MOTORS

N CAUT!ON

DisﬂunﬂEﬂ powar from uni bafora r&wmwng of repiacing conheoiorns, or servising motar.
Walt at least 3 minutes after disconnection power before opening metor,

SYMPTOR .
Mator rocks slightly when slaring.

Motor won't start
_# Mo movemen

» Matur_mchs..bm wor't slart

Maotor oscillales up srd down while being
fested off of Blower

* Noigy bivwer of cabinot

v "Hurts" or "pulis” at bigh CFM (spesd)

Evidence of Moisture

o Mplor faliure of maiunellon has oncu-ed and
miHsturs is presen

* Bvidence of moistize preaer ms:de A mover

oo

* Check out molor, cortrols, wirng ardd sonneetions
thoroughly before repiacing molor

o et conneciors dowm so water can‘t get i
instalt "dap loops” '

» Use mthorzed Motor and cortral modst numbers
for meplacement

* Woep static presstre to & miMmuny

-~ Recommend kigh efficiency, low slatic fillom

~ Recommend kesping filers clean

~ Dresighducl work for mirimum atahc
mekimum comfort

= Lookfor and Fecommend duct wnfk
improvemenl,wham necessary, in replacemean,

CAUSE / PROCEDURE
o This is nemal atan-1m for ICM

Check power at molor

Check low vollage {24 VAC R b G} at motor

Check low woltlage carhections (G, Y. W, R, C) & moker
Check for vnaealad ping in conneclors on molor kamess
Test with a temparary jumper batween R- G

Cheslk mntor for ight shait

Fim Moeiture Check

Chack tor losse or compliant molor moumd
Make sure blower whoel {5 Yghl on shalt

it is nammrad for motor to osclilate with no load on shal,

Check for laose blowsr housing, panels, ete.

High static creating hlgh blower speed?

= Check {or &ir whistlng thraligh seams in ducts,
cablnels of panels,

— Check for cabipet f duet deformation

Does mmading pancel of fifer reducs “pulfing®?
- Reduce resticlion
= Reduce madmumn shflow

Repiace molor and perfomn Molsture Chenk
Perfom Moistere Cheok

DONT
o Auomaticaily assuma he molor is bad

~ * Locate connectors above 7 apd 4 o'closk postions

® Replace ofe molor of contro} model mmber with anciher

furdess an authorized meplecement)

* Use high pressure gop Hers Eome haue '1!2" H,O drop!
+ line mosticted rotumes
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SYMPTOM . :
Malor starts but rung enalumlty

-

Varies up and down or lnlermitiar

"Hurts™ or puis” al high CAM (zpasd)

Stiyd at bow CFM desgpite sysstam call {or cool ar
hoat CFM

Stays ot high CEM

Blovwsr wond shat off

SYMPTON
Excassiva noisg

Air Noisa

na

&

=

Siza \he dqupment wisoly

Check ordontation befora insoring matar
connedtons

MOISTURE CHECK BROCEDURE

.

&

e T ®

Conneclars arg ofonted “dowm”

Arange hamossas with *drip kap" l.:mlar malr

Condensis drain p!r.tggﬂd‘?

Checl for low akiow ftoo much Latent capamry}
Chack For undercharged condition

Check and plug lgaks in reutm ducls and cabingt

CAUSE /PROCEDURE

Chack fing voftzgs for variation or "sag”

Check bow voltage conmuetions (G, Y, W, R, C} at molor;
ursastod sins (n motor hamess conmedcton

Check "Bk for amatic CEM command {in vanabls spesd
appications

¢ Chatk out zvatem controls - thenmaostal?
o Porfom Moistura Cheok

Doas removing pans! or filtar mdma "puﬂrng'? '
« Haduce rashision
~ Reduss maximen airlow

Cheack low voftege fthemmostath wires amd connections

Verity fan ts not in dalay mods - wait umil delayis
Completa

*R" migsing / not sonnecled at molor
Perform motor £ cordrol mplacemem check

"R mlising £ ot commented at motor
& fan in dalay mode? - wail undi} detay ime complets
Curren! laakage from cantrobs inlo G, Y or W2

= Cheok for Triae swiched tharmostat or solld sials
relay

CAUSE / PROCEDURE

L

Drotarmine i is alr noise, cabinet, duct or mator notss .
Intarview customar if necesgny,
High slatic creating high biowor spaad?
~ [z ziffiow sat properly?
~ Drogg rameoving fitar causs blower 1o glow down?
Chaoi / replace fiftor
= Use low pressurs dop fittar

w Cheaok f cornact duct restirctions

oONT

D

Dhemsize syslem than comp&rtsatﬂt with low arr!taw
Pivg in power conmoclor backwards

Forosa plugs

COMFORT CHECK PROCEDURE

LB N

&

Check propar airfiow selffings

Low slafic prossure for lowest noise

Ssat low comtinuous fan CFM _

Use humitistat and 2-3psed cosling units

Use zoning controls designed for I0M tha) ragutata CFM
Thermostat in bad ksaion?

ST
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GROUND SOURCE HEAT PUMP
PERFORMANCE REPORT

This performance check raport should be fifed out by installer and retained with unit.

DATE:
. UNIT -
Mfgr - ' Madel #

THERMOSTAT:
Mfgr _ Model #

Person Reporting

" TAKEN BY:

SN

P/N

Company Reporting

Instalied By

ST

User's {D_hﬁér‘é} Name

Date instailed

Address .

6. Unit Location {
WATER SYSTEM INFORMATION |
7. Open Loop éystem {(Water Well) Closed Loop System
A. If Open Loop where is water discharged?
8. The following quéstinna are for Closed Loop systems onfy
A, _.Closed'.[dbp systom designed by s
B Type of antifrete Used: : ;:_ % Soll.lﬁd.n_
e Systemn pe: .. Beries _  Parallef
' D. Pipe Material ___ | Nominai Size
E. Pipe Inét%ﬂléd: o
1, Horizontal ' Total length of pipe f
No. ﬁipés in trench Depth bottom pip.é | ft

2. Vertical

Total length of bore hole

—— ¢

Manuai 2100-381
Fage 44




THE FOLLOWING INFORMATION IS NEEDED
TO CHECK PERFORMANCE OF UNIT -

FLUID SiDE DATA e RS0 Cooling . ** Heeting
9. Entering fiuid tamperature o -

10, Leaving fluid femperature

11, Entering fluid pressure

12. Leaving fluid pressure

13. Pressure drop through coil .

14. Gallons per minute through the water coil

15. Liguid or discharge line prassure

16. Buction fine pressure

17. Voitage at compressor (Unit running)

18, Amperage draw at line side of contactor

19, Amperage at compressar common ferminal

20, * Suction fine temperature B” fram compressor

21. ¥ Suparheatl at compressor

22, * Liguid jine temperaiure at metering device

23. * Coil subcooling
INDDDH SiDE DATA, » - Cooling ** Heating
24, Dry bulb temperature at air enterjng sndcor r:.-:-;i

25, ‘Woei bulb temperature of air entaring indoor coil

26. Dry bulb temperature of air {eaving indoor coil

27, Wet bulb temperature of air leaving indoor coil

28. * Supply air statlc pressure {packaged unit)

28. * Relum gir siatic pressure (packaged unrt}

30, Other information about instaiiation

** When performing a heating tesi i ingure that second stage heat is not activatoed,

* iiems that are optional

FSIG
PSIG
PSiG
GPM
PSIG
PSIG

MTTNeEPr <

ESETNTmTm
00
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