INSTALLATION INSTRUCTIONS
WATER SOURCE
HEAT PUMPS

- MODELS: WPV24C, WPV30C, wevise,
 WPV42C, WPVASC, WEV6OC

EarthLuopFluld
o  Temperatures 25°-110° .
- Grmmd Water Temperatures 45° - 75“ e

BARD MANUFACTURING COMPANY Manwal:
Bryan, Ohio 43506 Supersedes: Rev. C

‘ ‘ File: Volome 1. Tab 8
Since 1914.. . Moving ahead, just as planned. : : [rate: April 9, 1996

2100-250 Rev. D




. Canten‘ts

APPLICATION AND LGCATION................ vrosssbiabaranrnnnanans RO PP

5
GENERAL LI “r L v pbrabralisada ke d bl b d e e pdd gl amia prmLd b ban . §
SHIPPINGDMGE.“.--H-.u..uu-uu LA L o L bl b o o B L B R R Y P p e par s mamd b i L ] R b B E B DA R P b s an 5
APPLICAT!GHt '.“"."u.uu-Icuuu'uu-uo_.in :u:u-uuu.n.i"u"nuu -q----4-q'Juuqn.x'nu;'a....uu-u‘qu--uulu‘un.-_u;qiniu"uu"-u-..u.uuuuuuuunnuuq -5
L{}G;{TIﬂN LT b A LT A E L E L S F U h A rATe b el dd b dod B EELES1 L ERE B0 bt b nd drd didt s bl L 404 U EAE R b riend bl 3
DUcTH’GRKu“;--a.-.'-u';-u-'u..quuiuuuuuunliai.iu-’uu; ------ A d b y uuu;iu:;a;-;uc'ui- ------ Al kLl bad bed b Rl AR ARA] RE PR R drsdar Amda bl d bR R 5
HLTER - P T PP P e P PP B ppesadamiad amdmmd b d b A i 1 Anrans [ETLTEH) Huadnakra tad dad b 4 A R PR SRR R AT &
CQMMEATE.DMIH aaaaaaaaaa T T A A, 2 Fdd ki M u-u:un'n:u|.£|nu‘-u|+||-u-|-:""1-puuquu‘lua‘-uuu--.i.u.'.iq'..'u-uuu-i-nn b b bbb kbR kb D i e l:;
PIPIHG ACCESS 7O THE UH.IT PR R A A b LR b L L b hbd bl b DR R R AR bR b B b dmd bed b L L R R R AR &

WRINGH-H;;;;;4 ------------- LTEL L L Ny P PR AR AL LA L L RIS EE LR LN LR L LY shrabsrssumnn ?
M‘IINMH'ER I o wanrneed ppbpalian PR RN R R R A pbr b nad bpdadaad panan ?
THEMMTAT LOW“WLTAGE WRING [FIFFITTTErrTT) diphagplipadamdandanddad bmdd brdad 1k A ELERFERPNA P IYEITEIE dipmapliaradinkrdad kb W kel LR RARR LLRINELE T ?

ADD-ON HEAT RECOVERY HOT WATER HEATER ............ eeresisAN et an bt a e 9

INSTALLATION corvvirinesisment trabiammsbtaninad *..,+.+++.ﬂ
UNITS WITH BALL FALI’E.S' U PPN | |
START-UR, CHE&H(JUTM—HNTENAHCEM ...... SP—— Ahmtamdtitiieas STV sremiarasitsiemtmtaraas PP — w 1
HEAT PUMP SERFICE ...ooiviivsiisiasins PRI prs — Sheiarenery b At bbb AR R ter bt bt braas Hij

CLOSED LOOP (Earth Coupled Ground Loop Appfrcarmns) ..... cenmrrnsssesasssssssnsinatenseses 11
THE CIRCULATION SYSTEM DESIGN oo onssrissmssmrssressssisrssemsissiisiissssstsssestssssarisorrs rstes et e s e M
HEAT PUMP CONNECTIONS WITHOUT PUMP KIT .......v.. s b R 12
PIPING CONNECTIONS ....cconmissessissisnin s —————— sttt s ettt wrensene 12
S¥STEM START UP PROCEDURE.... rrnertra b et L LSRR PP TR P b kL b bt £ w 16

OPE-N LOOP (WEII S_P-Tfifm Appﬁﬂ'ﬂﬂﬂﬂf)........ T L L ey P T LR L E LT R Y R 1 ?
HATER CONNECTIONS c.ovvitrsissmmsiinsstrenses e 17
WELL PUMP SIZING... [ R RN NIRRT NasReerbpr e bbb s W {
SYSTEM START UPPRGCE..DU ek bbb i e b bR PP Wardbebt brapmans snias dasin FY———— wtsmrasiairaines 48
HATER CORROSION ... A Y P LR e bbb bed b b L LI L AL PSR b en i b b b4 £ TR w 19
REMEDIES OF WATER PRGBLEMS ..................................... TP U U —— S —— 24
LAKE AND POND INSTALLATIONS ..covciaane ST R— PR RN PP bbb ambamd b s b U 0 240

SEQUENCE OF OPERATION.L ...... A AR p s 22
L. COOLING WITH OR WITHOUT DUCT HEALERS.... ain T PSP FTT—— " 22
2. SINGLE STAGE HEAT WITHOUT DUCT HEATERS..ccmstmaioniisismssissismsion v 22
3 THOSTAGE HEAT MTHDU{TTHE{TEHS ST —— *.............; ......... — Mrrmtsdpabebae bt bt LA R qone 22
4 MERGEHGYIIMT R AL B8 T I § 0 LA b R bR bR DR 1t FrRamaare b dnd bR d bt bl L v e Gd

Copyright May, 1993
Barg Manulacturing Company
" Bryan, Ohio 43506

2

AT




TABLE

ARt CERTIFIED [i} CAFACITY J‘aND EFFICIENCY MTMGS {Cloged-Loop Eanth Coupled Ground Loop Applications)

s T Codling ., Heating

o :  Recommended TERWT IEWY
" Wiode! CFM ESP Adrilow Range G BIUMR  EER BIUHR COP
WPV e (.46 T30 - JE0 5 21600 13.0 " 15608 340
WEVANG 1,000 022 9 - 1,690 & 27000 1348 19,000 2.8
WPVIED A it - 027 YO - 1,345 ¥i 32,600 12.5 26004 30
WPVI2E 1,550 (.25 1400 - 1,700 g . 42 0 115 34,000 25
VPV{EC 1,550 025 S 1400 - 1700 b 47,500 11.3 3000 2.7
WI'VehC 1,570 {240 1A%« 1 700 il 54,000 1i.5 A0 2.5

Certified in pecordance with ARY Standard 330-98 “Ground Sowrce Closed -Loop Heat Pumps® which includes watt aliﬁmncc for

Water ]JHIHF

e
Cooling capaily besed on S0 DB 67°WE entering air temprat,
Ht‘;aung capaﬁity haszed on WDE ertesing aif b mnp%mhun

Eﬂ%k%?ﬁ' AND EFFICIENCY RATIMGS {Open Loop Well System Applicalions}
Cooling Teating
T F. BWT S FEWT T EWE S F EWTE

Modal M 7 58P GPM | BTUMER EER | BTU/HER  EER BTUMR COP |[BTUHR  COP
WPV2AC 007 41 4 2 A} it 23400 14.3 24,200 3.8 10400 a1
WEVIOU Lann s 22 4 28,400 LR 20800 16.3 AL 40 230 33
WPYIC L1504 27 3 34,500 153 600 15,7 29,300 33 31,700 Al
WEVAZC 1,350 25 [ AG200 §2.9 42400 153 34,300 3.7 A3, 30
“WEVARC 11,5304 25 - O A8,00) iL7 S0.700 134 5400 37 - 4590 3.0
WEVGC - LSTOF .20 3 54,100 1.7 36,800 13.0 H2 600 14 30,200 28

Rated in accordance with ART Standard 325 "Standard fnr Grennd Waler Sruumt H{:&l ?umps. which mciudes wal allw.'aﬂm fu{

wiler plie

Cooling mppgx:,%ty based on £0° F DE 67 WB ‘entering sir lemperature.

Healmg m;umil} hosed on 76° DB entering air temperature,

TABLE 3

Snoeiflenlions
MODEL WEV240 WEVIGE WPVIEC - WPWRC  WPWEC WEVERC
Electricl Rating (60HZVIPH)} 230£208-1 23042081 230A08-1  230M208-1  2I0M208-F  230/208-1
Opevating Vollage Range 253-197 253-147 243147 253-197 55197 253.197
Minimun Circuit Ampacity 15.4 B4 2.5 275 34,5 260
+ Ficld Wire Bize #14 #14 #12 Hi0 B %5
++ Delay Fuse Max, or Ol Bhr. 20 25 35 43 R G0
Torel Unil Arops 2307208 B9 15.3/11.3 1480163 195212 TR 5008R
COMPRESFOR
Volis 2L 2300208 ZI0F08 2301208 2300208 230208
Bated Load Amps 230208 775 2,202 127742 144065 W02 212448
Branch Ck1, Selection Current 27 12.2 14.7 133 237 250
Lock Rotor Ampe 230208 SO50 61.M61.7 BRZ 1097100 1294129 163 4 168
BLOWER MOTOR AND EVAPORATOR,
Blower Motor - 1T0/8pd 14 3-epd U3 Jespd W3 Zeemd L2 Gespd M2 Gespd M2 Zepd
Blower Moler - Amps 1.9 24 2.1 4.7 47 4.7
Fuee Area 5, FLRoewFins Fer Inch 216/ 36034 116/ 4.6§3413 A5/3H13 4.6/3/13
SHIFYIMNG WEIGHT LRS, 240 240 25% 350 374 315




TABLE 4

WATER DOl PRESSURE DROP RELT
Medel WEVISC WEVISC WHVI6C WEVANC WPVASC, WPVENT
GPM PEIG Ft Hd PEIG FtHd PSIG F1 Hd PEK: FeHd PRIG Ft HD

4 3.00 6,93 2.58 578 — - — - . i
4 3.50 2.08 16 739 2,24 508 - — — —
I3 410 9 50 5.3 12.24 275 6.36 1.0 2.31 1.65 182
¥ 4.7 {10 040 14.78% 3.adl 186 1.4% 344 235 .43
g — - 960 22,18 415 9,50 2412 4.67 110 116
9 o - — s 5.00 11.56 2,60 601 3.86 T
i — - s o 5.85 1375 3 a4 465 1075
It . e — — — — 3.90 901 50 121
12 — — — — — —_— 4.60 10.63 640 1479
i3 - P o . . — — . 745 17.22.
14 - — — — e — e J— £.40 1988
15 — — — — - — . - @53 23 4%
TABLE 3

INDOOR BLOWER PERFORMANGCE (CFM — Ty Coil with Filter) 113

WEVAIE WIPVAEC, WPvVent

WPV30O T itiont Optional With Oplondi
Modet WPVHE WPVISE W45 Instatiod CiWas Instalied
EI;F':P Motor Speed Botor Speed Motor Speed Maotor Spesd
We High  Medimm  Low High Law High  Mediwm  Low High  Medium
i 1033 046 T4 L300 L9 LAG 1630 LsaD  1j40 1600
A 53 504 757 1275 IS0 1695 607 1316 1895 1,550
20 842 BTG 2 210 1LHIG 1,650 150 1,440 1,630 1.520
30 B3 836 535 L) 050 1602 1,332 1443 L4aa | LW
A0 857 794 ot T080 1000 L5589 A9 1400 1,500 LA6D
50 739 742 ¥ FOi0 930 TA%0 14335 1348 1440 1380
&0 740 681 g 9300 475 420 1365 1280 1390 1310 -

{ £y Far wel coll CFM multiply by 06

ESP = Eutepnsd Statie Pressuse (nches of water)

-
ll"‘-. .




APPLICATK}N AND LOCATION

GENLRAL

Units are alupp-cd -:nmplrlel} assembled -md mlnrmll:.f wirnd, raqmrmg only -:fuci mnﬂmlsans. Lhcmr::-slat wiring, 230-»2(18
volt AC power witing, and waler piping. The cquipmont covered in this manual is te be instalied Iy trained, experienced
service and instatiation technicians. Any heal pump is more critical of proper refrigerant charge and an adequate duct
sysiem than & cooling only air conditioning unit.

These instructions and any inctrctions packaged with any sepamte equipment mquined 1o make up e cnlire heat pump
system shondd be carefully riad before beginming the mstailahon Mot paricntarly any ags zndfor labels attached fo 1he
equipment.

While these instructions are inlended asa g-::m_:ﬁl mmm:_r_iﬂz_ﬂ puide, Lhey do ot in any way supersede 2my national andf
or hocal codes.  Authorilies having jurisdiction shoukd be consulted before tic instalialion ks made.

SHIPPING DAMAGE

Upen receipt of Lthe equapment, e carioh shoundd hc checked o cm}ma] signs ufﬁhlppmg damage. If damage is found, the
Teceiving party musl conlact the last carrier immediately, preftrably in whting, rejucsting inspection by the carrier's apent,

APPLICATION

Capacity of the unit for 2 proposed installation shoukd be based on heat Joss calenlations made in accordance with methods
of the Air Condiioring Contractors of Amonca, formetdy Nalional Warm Ajr Heating and Air Conditioning Assoctation.
The air docl sysiens shonld be sized and inslalled in accordance with Stardarde of 1he Mational Fire Proteclion Association -
for the inmallation of Air Conditioning and Ventilating Systems ¢f Otker than Re_sldnnm '.mu: NFFA Ho 90.4, and Rm
dence Type Wa:m Alr Hcaung and Adr Candjﬁomng S}*slmns NFPA No. SiDB o S

LOCATION

The unit 1nay be installed in 2 barement, closet or utility room provided adequale service au::ess is msumd Idl:aily, ﬂmm .
sides of the unit should have a minimom access clearance of bwo feel bt the nnit can be adoquatcly senviced i two oronly -
one side has 2 minimum o et of clearance. The unit should be located in the mndm{med :.pam to pmvml frw.mg of ..
the water listes. : _ .

Clearance 1o combustible materials is 0 inches for the heat pump. J an oplional duct heater is instalfed, follow the instnio-
1ons pa{:h:d wiltk thc duet eater for Epecifications regarding cl-::anncc o wmhusublc matmal :

Ecfore *ic[u,u,g the unit, mnmdcr tase of piping, drain and elml.n:ai mnnmuﬁns i‘or LhE unIL A].m. for umls which willle
used with a Geld insialled heat yecovery unit, consider 1he proximity of {he unit 10 Lhe ivalcy heater or Blorage lank. Piam
(ke arit 50 2 sokd base, preferabily concrers, 1o minimize andesirable noise and vibration, DO NOT elevate the base pan on -
rubber or cork vibralion ¢liminator pads as this will permit the unit base to et 1ike & drum, transmitting objocli tnable .
noise,

DUCTWORK

i the unit is 10 be instailed in a closel or wtility room which docs nol have a floor drain, & secondary drmin pan under the
entire unit is highly recommended.

DO NOT instal! e unil in fech & way thait & dincet path exists bebwesn any retumn grille and the unit. Rather, insure that
the air ¢ndering ihe return prilie will make a1 Jeasi one s before entering the wumit akr coil. This will roduce possible
shjectionable compressor and atr solse from entering the occupied space.

Diesign the duchwork according to methods given by (he Ajr Conditioning Contracions of Amorca, Whea duct ons thicugh
unconditioned spaces, it fhould be insulated wilh vapar barrier. It i recommended Lhat flexible connections be used to
conitec e ductwork 1o he enit in order 10 keep 1he toice Lransmission 1o & minimws,



FILTER

Tleis umit trust not be operated without & filter. It cormes ﬂqmpped wuh a dl_-:p-nsabfe filker which slmuld be chncknd -::flen
und replacad if dirty. Insufficient air Aow dus o uedersized duct systeans or diny (Giers can result in Ruisance tripping of
tie kigh or low pressuse control. Refer to Tabte 1 for comect air fiow and siatic pressuee requirements. See FIGURE 1.

C(}NDENSATE DRAIN

Detertitine where the drain finé witt run, This drain Ime canains cold 'matcr and most be mwlamd 0 avoid droplets of
water from condensing on the pipe and dropping on [inished foors or the ceiting unsder the gnit. A trap MUST BE ia-
stalied in the drain line and the tap fillod with water prior to s1an up, The use of plugged Lecs in place of elbum to
fac:htatﬁ cleamng is hlghh’ mcummand.ud

Dmn lmm must bc lnsmll.a:l ms&mg {0 local plurnhmg codes, It is oot recommended st any mnc[ens.jle drain lnebe
cannected to 4 sewer main, ‘The drain Hne enters the unit throngh the water access pangl, see FIGURE 2, and omm-:cts o
the FPT coupling under the condensate drain pan.

PIPING ACCESS TG THE UNIT

Water piping to and from the unit otters the unif casing rhmugh the water access panel. Pipiog corinections are wiade
direatly to the heat exchanger cofl and are 3/4" or 1" FPT. The accuss pane! can be instailed on the front of the vnit {as
reciéived) of oft {He right slde of the twiit, 1t is highly recommended that the piping from the water coll to the outside of the
caging be installed whilé the wmit i3 mm;:iﬂteiy accissibli and before it is finally wt in poéition, Two 1 3/4* inch plastic
biishings ang pmded (packod with unit mstallatmn lmtmmons} 1] pmiect pzpmg ﬁ'om shﬁct mctal edges ﬁf aw.*.ss pami
Ses FIGURE 2, :

FIGURE 2

L3
© Indtall 1,750 fnep busing: o '
2 supplicd, packed mm\ A"
jnatatiation insfructifing) Remove doajred
into opening prior o knockout For
inptallatin piping. piping unit

-




WIRING

All electrical connettions are made throsgh the top of the ueil. High vollage connections are made with wire nals to ﬂm
faclory-provided pigtajl Jeeds in ihe junclion box. Low voilage connections are made 10 lhra terminai sirip mownted on the
top of the unil. Refer to the wiring disgram for connecting the terminals, B

MAIN POWER

Refier 1o the unil senial plate for wire sizing information and correct protoction size. Each wnit is manked wilh a "Minimum -
Circuit Ampacity." This means fhat fiedd wiring connections must be sizexd (o carry that amount of current, Eech ppit and/
oF witing diagram is also marked *Use Copper Conduciors Only,™ meaning the ieads provided dre not suilabie for a]uml-
nmm wirkng, Refer to the Nationa! E]ccinc Code for -;:ump!clc cnrrml-ca:mng mpaciu dala o5 l.iu: *l.ran ous gmdts ﬂf
wiring maleral,

The unit miing plate Jists "Maximum Cvercarrent Protective Devics” 1hat is to be used with the equipment. This device
may be a time delay fuse or HACRE. type circuit breaker. The comrsel sie overcorment protective device must be used o
provide for proper circuit pratectior and to avolid auisance mips due to the momentary high staning currenl of the compres-
SOT MOInT,

THERMOSTAT LOW-VOLTAGE WIRING

A 24 voit 1erminal stdp is mounted on top of the unit with an gplional terminal board cover included with e unit insalis-
tion instructions. See FIGURE 2. Two types of thermostats arc available: 13 single stage heat, single stage ool 19 operale
the heat pump slone--withoul backup duct slyle cloctric heaters. This thermostat is equipped with a signal Hight to indicate
when the unlt is "locked ont” because of the jow temperature or high pressure coniro). Refer to the wiring disgram 4081~
§10 for cormect connection of the terminals. 23 two stage heat, single cool to operate the heat pump o duct heaters on
heating or the heat pump on cooling, This thermostal is aiso equipped with a signal light to indicate when the unit s
“locked om” because of operstion of the low temperatnre oF high PACSSHIC control. 1n addition, a second signal light tells
when the nit has been placed in Emergency Heat, Refer to the wiring diagmm 4091-81] and to the wiring disgram packed
with the dueel heater for correg! conmection of the i::iw volmge mrmmais .

- FIGURE: - :' S
Remove sorows from femingd bcard.

Place cover in position, end rcingtat]
FOrews o soecure cover 1o boand

Terminel bosrd cover pscﬁ:ﬂ

Terming Board JFIGURE 4 with ihsiallation inlrictions)

Lefl Side _ Right Side
3 o

MIS-250
The following is & verbal descriplion of the praper procedure for conpecting the how vollage hookups for the duct heater,
{Refer 10 wiring diagramn 4091-811).



TABLE &

ACCESSORY ITEMS-DUCT HEATER (See Figtro 4)

. Mindmurs. WireSizagl}  Mmiimom . Dimensions .
Pan No. PH..  Volits KW Ampacity €U AL Fuse A B C D E ¥
Bo04-080 | a0 50 27 ing 4] M B w 4 7 1
8604-081 1 240 a3 52 & #4 35 g W 4 7 7 16
B404.083 (23 1 240 4.7 78 #4 #l i) i3 38 5 If 9 18
86040832y © 1 1240 19,2 S0 42 # 00 I3 18 5 19 18
{13 Usé wire suitable far al feast 'FS"‘ (2 Fused units (over 48 ampenes),

WOTE: All duct heaters are :mpp..md with backup protestion and internal fising 2s requivad by NIE.

FIGURE 4

Biack wire from duct heater to C on the 24 voll erminal block

termuinal biock. Faiture to do so wilt result in improper heter operatisn.

Contied the white win from (he heater 16 W2 on 24 volt wnninal dlock.

Connce green with 1racer from heager do the G terminal o3t the 24 volt terminal block.

A. Forthe 15 and 208W duct heaters, connect the while 2nd white with black tacer wires to W2

Greert wire from duct hoalr to green wire from thermostat: Thiese wires must be wire nutted and isotated from (he




ADD-ON HEAT RECOVERY HOT WATER HEATER

NOTE: This section applics only if & water healing recovery devies s addod.

GENERAL

This high efficiency waler souree heat pumyg sorics was designed for casy feld insialialion of a heat recovery device for ha
water heating commenly kaown as 3 desuperheater watey heater, The amownt of entwual ol water supplied and thus
addiliona) enerpy cost savings will depend on the amgumt of hol water your family uses and the sumber of hours your heat
pumg operdles. We recommicided that & UL recognized heat recovery device be used. This deviee must be smitabie Lot
polable water,

INSTALLATION
1. Foliow all focal, state and national codes applicable to the instaliation of heal recovery devices,

2. Follow the insallalion procedurcs you receive with the heal recovery device.

3. Connect the refrigerant lines between the heat recovery device and the heal recovery valves in the heat pump using the
indet and exit pane) on the lower Jefl side of the unit as shown in FIGURE 3. Kecp din and moigure opt of the inter-
connesting rubing vsing good refrigeration service prosedures. See FEGURE 5. Use refrigeration grade (iype L copper
tubing. The fube diameter should be the same as Lhe valve for lengths up to 15 feel each way. Tor ienpths between 15
and 25 feel, increase the dizmelzr 18", Avoid placing the haat recovery devioe over 25 foel from the eat pump. . .

' This tubing should be insulaéd with Anmaflex insulation. Tubing should be protected ftom sbrasion and damage. -

FIGURE S

A

PP S, ..‘\' ‘;‘

|
© Conpettion betwern cublet of hoxt : S A 4
recovery devies and discharge Hpe | R Lo 'ME._.QN
10 reveruing valve M"'bv-‘ 5 IR L
Ly L Pl
ﬂ_,,.:;/\. g B

Refhigeme! flow o Coe
Copnestion (om comprossgr
discharge Tbe o inlet of
heal recovery device

4. Evacuate the heat recovery dovice interconnecting tubing and heat exchanger through the process sorvice ports A of B
shown in FIGURE 6 and pressurize with Refrigerant 22 and perform a leak check. Release the charpe used for
pressurization, feak check and re-cvecuate. Add 1 onnee of refrigerant for each 10 feet of additionat inlereonnecting
tubing 1o the tolal system charge. Replace Lhe caps and tighten.
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UNITS WITH BALL VALVES '

5. Remove valve stent caps "C* and "D shown in FIGURES ¢ and 7. Tom (he valve siems ose-quarier Him counter
slockwise. Sec FIGURE . “This now permits the discharge refrigerant from the contpressor to Sow threugh yalve No.
1 to the heat recfwery coit hemt exchanger end back (hrosgh valve No. 2 and then to the condenser inlet. Replace the

vatve stem ip and finger tight#n. Then tighta an addilional 144 tum. A metat to metal seal is pow complete. Sce
FIGURE 7.

wg
\)

6. Wire Lhe heat recovery device per the diagram supplicd with the heat recovery nnit. Turn power to the sir conditioner
prior 10 wiring the heat ceoovery nnit,. DO NOT in amy way alter a:r_r factory or safety circuits on the air c::-ndm{mer

START-UP, CHECKOUT MA[NTE NAN CE .
Fotiow the procedures sepplied with the ﬁ_eat PECoVArY wnit.

HEAT PUMP SERVICE

While performitig any heat siungn service énﬁlﬁ; tum water pump switch 1o off as it could alfeel the refrigerant and be
misteading,

10




CLOSED LOOP (Earth Cuupled Ground Lunp Apphcatmns)

NDTE Luw temperature the:nnnstat must hc rn'set fmm fat:tﬂry m:l:tmg ta 15" fer {:lﬁmﬂ loop applicatmm
Thkis unit i desipned to work on eanh conpled ground leap sysiems, however, these systems operale 3t eRiETIRE water
{ml.hout antif rezze) lemperature well below the tampcmrurc nr:srmali:f cxpcnnnccd in waim.' m:ii ﬁ}mcm

For mfonmtion on eanh coupled loop design, piping connections 10 hcat pump ami msl,ail.aunn m‘ﬂr o manual 2l m-naa
"Earth Cowpled Loop System Design Manua),® avsilable from your distributor, '

THE CIRCULATION SYSTEM DESIGN _
Equipment room piping design is based on years of experierioe with canh coupled heat pump sysiems. The desicn, glimi-
nates mosl canecs of sysiem faiiure. .

Swrprisingly, the heat pomp Hsclf is rarely the cause. Most problems cccur bechuse designers and msl.aliem fargc.t 1hal, @
cloeed {oop canh coupled heat pump systzm is KOT likea hnumlmld piumbmg Eysiem. .

Mol hwmhalﬂ waler systems have mire than erough waler pressure ¢jther from the weld yumap or The manicipal waler
syslem 1o overoome the pressure ot head toss in 1/2 inch or 3/4 inch hourekold phusbing. 4. closed imp carth mupicd heat
pump system, however, is separaled from the pressure of [he houseliold supply and relies on a émall, low watiage pump to
circulate the water and anliffeezc solution through the canh coupling, heat pomp and cquipment room components.

Tite small cireilalor keeps the operating oosts of the system o a minimum.  Hewever, the perfonnance of Lhe circutator

MUST be classly matched with the pressure or head loss of the entire ystem in order o pravide the required flow through
the heal purop.  Incufllcient fow through the heat exchanger i one of the most common canses of syrem failure. Proper
syslem piping desipn and circulstor selection will climinate this problem, '

Bard mupplies a worksheat 1o simpiify head fose ealculalions and circulator eelection, Refer tp "Circulating Pomp
Worksheet” seclion in manual 2100092,

Two general methods are usad o pipe the waler circnil in
Lhe cquipment mom. The first and sasicst (o use i5 1 . — FIGURE %
inglall a pumyp moduie, This module comes complete

wilh connccting bose and heat pump adaplers available o
from Bamd. A second method is to “site boiid" the piping ' '
at the ingtalistion. _ %

_ _ ' ' <:] Retorn Air
To move the Uanser Muid (water or antifeere and waler ot S
sxtuton) through the earth ioop sysiem and the water o : '
e keal pnmp, some bype of circulation system is
requred, Desiim of circulalion gystena musl inchide

provisions for the following. See FIGURE 8, 9~

1. Scleclion of a sirculalion pump or pumps for tolal e : : : .
mm_.n.; .. . - R I RN 3

2. Providing air blecd off before Startup running. 2~ |t 1 6

3. Providing for flow monitoring. 2’\ 2 /—4 l 7

4, Posilive pressurc control amd limiting. B& o & 5 l

5. Antilreeze charging capability, 4 4 “

NOTE: The sxpansion and conlraction of cinh loop piping may canse 2 590 to 60 psig waler pressure chavge in system
hetwyoen summer W winier,

11



The components for a circulation system are, Se: Figure 8:

L.

5

6.

Circulating pump systems are gngineered for cach mmvldusj systemn to provide the gorrect water flow and overcome

. the friction loss of the system piping, Isolation flanges' ot ball Yalves Are tséd to insutate puInp from gystem plplng

You nead to be able to ramove the pump [rum piping without Josing the wansler Myid for pairs if ever reguired. -

te i o dron and selocing a circulalion DUIRD. OF PRI, It1sw:jrunp-unantmsa{ﬁcungﬂwmmﬁa:-
ing pump lhat a varr ateuyaie pnmm d.mp calculamn bc made because oyl pressure drop at the selected pump
must pump against wiil to determine the actual flow rate (GFM) that is delivered to the waler source hieat pump, the
pumging cost and alficiency of the entire system,

Ball walve and Mangs
Barb X MIP Grass adapter

Birass test phigs--in order to start up and traubléshoot § closed Toop system propetly, water in and water out tempera-
lures at the heat pump must be momitored. A lest phig is instilled 6n'ono leg of cach connection line, Aprobe
thermostat can be reoporarily inserted, the temperatate mortilored and the thermometer removed. Use one thermom-
atzr 1o monitor these temperatures. Using two diffdrent lhunnnmutem to meigure the emperature differential can
mlrmce {arge musuremem errors, Thcjr am aiso uséd o measure pressu.re drop to detr:mnnr:-. coil flgw rate.

Bard X iniserl brass adapler

Two beiler drains are 'in-i:_a:md on both sides of thé' Ei;cuiatdr for ﬁi'i.al ﬁilin’g, Air purging and antifreeze addition

The tap drain should be this highest paint in the uqmpmmt mum plpu:lg Th:s w:ll help purge air out of the E}'Slﬂ'l'l'l durmg
fimal iltiing at stant up.

(A

8,

A

i,

PE or PE pipe to Mt transitios
One inch reinfarocd fexitiine hose
O0F street off (brass)

Flow meier (Bard part No, 8603-017)—ar equivalent side to cvomitor water flow is recammiended.

HEAT PUMP CONNECTIONS WITHOUT PUMP KIT

The unils have various female connections inside on water coif, To keep losses small, all piping and compotieus in the
lieat pumyp should be one inch copper or plastie. The iransitios to one inch pips should be mml& at the exterioy of the heat
puip if 3/4 inch piping i3 used in small heat pump models, . - .

Be autre tor ude 2 backup wrench when insalling the ad.apmrs' ta Lhe heat pumP

PIPING CONNECTIONS

Up.tn 12 feet of reinforced flexible hose is u,sed Q.tt lmcs m thc dwrcd iﬁngﬂm n.nd mmii mﬂ'.: as Fey hemis as puﬂlhle
Close bends inerease pipe head foss so any bends should be as wid as possible. Usz the ¢lamps to muehnmr in position,
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FIGURE |12
FUMP MODULE HOOKUP
GPM-1 WITHBOUT CABINET SHOWN

Liround

Gl.m.m:i
Loap
Winler Ln Wapte
: Qot
'Hm ["'T.lt'l"lp roL ']
Woker O
| Comypresssy
el L
{Prricgnupe -« LerpngtuTm
test plug)
- wnier in
{Prosture ~ fompordiurg
. st plugy
' Piptny socess panel/ o ot f
€Ay be lasialled a5 akown = A
oo eroukitorsghtsldest ¢y 0 1 750 can bushine
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Drawing courtesy of Oklahoma Stase University.
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SYSTEM START UP PROCEDURE

L

3

3

16

1L

B sure main power to |h¢ unit is DFF at disconnect.
Sat thermoslat system swztch to DFF Gim wuch w AUTO.

Move main paower djsmnnm:i o ON, Except as voquired for sﬂfety '.:rlule s:amcmg, DD NOT OPEN THE UNIT
DISCONNECT SWITCH, . _

Check systam eir flow for chstructious.

A Move thermosiat Fan switch fo ON. Blower runs.
B. Be suve all registers and crilles are open,
C. Muove ﬂlErmuﬂnt fan smlclt to AUTO. Blower shuuid stop,

Flusk, §il} and pressurize thc ¢losed in-np system oy angined in manual 21{!{}{!'99

Fully open the manual inlet and ontiet valves, Start the loop punip moduie citculass(s) and check for proper opera-
uon, I circulatoris) are not operaling, um off power and diagnose the probiem.

Check fluid Now using & direct reading fow meter or 2 single water pressure pauge, measure Lhe pressure drop at Lhe
pressure-tomperature plugs aoross the water coll. Compare the measurement with low versus pressurn drop table te
determning the aorual flow mate. IF the Aow rate is too fow, recheck [ho sefection of the loop pump module model for
sufficient eapacity.  the module selection is corment, thers is prohably trapped air of 4 restriction i the piping
cimuoid.

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

Chick the system refrigerant pressures against the cooking refriperant pressure 1able in the instaliation n_mnual for
rated water Now and entering water temperaturcs, IfLhe refrigerant pressures do not match, chock for air flow
prablem then refrigsration system pmblem.

Switch the unit 1o the heating mode. By moving the thermostat switch to heat, fan should be set for AUTO.

Check the refriperint gystem pregsuscs agamat the heating rifrigerznt pressure table in instliation manual, Onge
again, il they do not match, check f{:r sir flow probiens and then mfngamnnn syatﬂm pmblma

MNOTE: If a charge problem is detemunmd {high or [ﬂw}

A. Check for possible refngtmt Teaks,

B, Recover all rematning refrigerant from unit end repmr Imk
C. Evacuate unit down to 29 inches of vacuum, . E '

D, Recharge the unit mth mfngemnt by wmght Ttus isthe onl:,- wa‘_-.r m msun a pmpcru!mge ;
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OPEN LOOP (Well System Applications)

NOTE: Low temperature thermoyiat factory sel to 25° for open loop applications,

WATER CONNECTIONS

H is very impartant that an adequale supply of <lean, nomconosive waler 21 the proper pressuee be provided befpre the
instaliation {6 made. Insufficient water, in fhe heating mode for example, will cause the low temperatire control to ip,
shutting down the beal pump, In assessing e capacity of the water system, # §s edvisable that the complete water system
be evaluated 1o prevent possible lack of water o water pressure at various houschold Dxtures whenever the heat prmp mrms
on. Al plumbing to and from the ubit s to be instalied in secordance with local plsmbing codes. The use of plastic pipe.
where permissible, is recommenided 1o prevent eleatrolytic corrosion of the waler pipe. Because of the relatively cold
temperatiees enconmered with well water, it is steongly recommended that the water lines connecting the unit be insulated
10 preveinl water droplets from condensing on thc pipe surface,

Refer 1o piping, FIGURE 16. Siow s:lusmg Eg] lenpid Valye (6) with 2 24V coil provides onfoll contrel of the water flow
the unit. Refer 1o the wirng diagram for cormect hookup of the vaive solenoid coil.

Conslant Flow Vahve [7) provides comect flow of water to e umit rogardless of varlations in water pressure, Cbserve the
water Now dircetion indicited by the amow on the side of the valve bﬂd}' Fullwmg 54 mbla *showmg w.'mch 1m]w:: isto bc
mstaiir.d vnth wtuch hl:at pump '

CGNSTANT FLOW VEL‘.FES o
Min. Available © Flow Rae
Par: No, Presgure PSIG B
RAFAD0L EETEN ‘8
S603-010 TETh \
2a03-011 15 (1) 5

(1)The pressune drop through the constant fiow valve will vary depending
on the avaitable pressune aiead of the valve. Undess 4 manimum of 15 psig
_ _is_availa_bln irnmm_!j alely ahead of e valvc, no wmnr wi]l ﬂom _

ﬁlygmcr {5} mslalled upsus:am uf mnsiam ﬂmv val*.fc {7 1o collect forngn :mncrml whzch wnuid clug 1h+: ﬂmv valve ori.l‘ ee.

The fipure shc-w ihe uee of slmi-aﬂ” vaivcs {5 and (11}, on 1he in and out water Imeﬁ to permit isolation ﬂf ke uml from
the phunbing eystem should fishare service work require this. Gishe valves should not be ased as shutof valves becauss of
the cxxessive pressure drop inkerent in (he vaive design. Insiead use gate or hall vaives as shul-offs o as 1o minimize
pressure deop, o

Drie cock (81 and £103, and tecs have been inciuded 1o permit acid cleaning the refrigeran-to-svater coil should such
gleaning be required. Sor WATER CORROSION,

Drzin @5}5_{131 mv#iﬁm BOCEES tﬁi the syﬁem to chieck water Tlow l,lm:-ﬁgh the constam ﬂﬂ'\!:’ véh'c to insure adﬁqume wanr
How through the unit. A waler meler 1-10 GPM (8603-013) is used to check the water flow ate,

17



FIGURE 16

WELL PUMP S1ZING

Siricily speaking, sizing the weli pumy is the I'E-Epﬂll.‘llbihl.}' of the well drilling mmmr:.mr it is impartant, huwwcr, that
the HVAC contactor be famitiar with the factors that deferming what size pump will be mquired, Rule of thumb estimales
will invariably lead to under or oversized welf pumps Undersizing the purp witl result in inadequate water (o the whole
plumbing system but with especially bad resalls to the heat prunp--NO HEAT/NO COOL calls will result, Oversized pamps
will shon cy¢le and could canse gremature pump moter or switch failures

The well panog mist be cﬁpﬁhiu of supplying éﬁoué;h waler and at an adequate pressure 10 moet compeling demmangy of
water fixtures. The well pump roust be sized in sich a way that three requirements an: met:

1. Adequate flow rate in GPM.

3 Adequate pressue at the fixture. . .
3. Abie to meet the ahove from the depth of the well-feut of HA.

The pressure requirements put on the pq.un.p are d:’itcl]y a.ﬂ'ar:wd bj' ﬂlﬂ di.a.n"u':t'cr'a.f pipe being used, a3 well as, by the water
Mow rate through the pipe. The worksheet included in marmal 2180-078 should guaransee that the well pump hes ¢augh
capacity. It should also snsure that the pipmg is nn! undervized which would create-foo mtich pressure due to friction loss.

High pressure losses die to undersized pipes will reduce efficigncy and naquire Ia:ger pumpa and could also creals water
rois problems. . o . R

SYSTEM START UP PRDCEDURE

l.  Besure main pawer to the unid 4 OFF at disconnest.
2, Set Lhermasiat systemm swilch 1o OFF, fin Svitch to AUTO,

3. Move main pawer d.ls-uuum::t tu ﬂN Exocpt 35 ru:qmred far s.a.l'ety wmie acmcmgw]:l(} NUI‘ DPEN THE LI'HlT
~ DISCONNECT SW’[‘[ CH

4.  Chedk systew air flow for obstrucsions.,

A, Move thermostat fan swiich o ON. Blower nins.

B, Bgsure all registers and grilles are open,

C. Move thermostat fan switch to AUTO. Biower should stop.
5. Fully open the manual inles and ouslet valvis.

6.  Check water flow,
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T A, Conmect a water [low meter 1o the drain cock between the constant fow valve and ﬁm solenoid vaiw. Run a
- hose Drom 1he Now meler to R drain or sink, Open the drain cock, :
B. Check the water flow mte through constant fow va!w: o be sore it is Lhe same as lhf: wnil iz raled for. (Example
4 GPM for a WPYI0,
C. ‘thn waer Mcw is okay, clote drain cock and nzmaw ﬁw water Dow meter. The unil ig mw I&‘J{h % suﬂ

7 Slarl the ynit in n:mimg mode. By moving the mermn-slat twilch Lo cool, fian should be scl for AUTD
- a, Check fo g the solenold valve openacd. :

. 1l:hack Wie Eysiem refrigerant prossures apaingt the codling refTigerant pressore able in he installation manual for
. -rated waler flow and entering water jemperatores. I ke refrigeranl pressures do ol match, check for air Sow
' pmbl-:m 1hr:n reﬁ-igmlion symen preilem. : -

& Switch lhe it 1o the hesl mode. By moving the 1hermostal Eﬂ"llﬂh t hcat fan should be 'icl for MITD
4. Check 1o soe (he solenoid valve opened again, .

W, Chak:k lhr: refriperan system pressures against Lhe heating refri gerant pressure lable in instaliation mﬁﬁﬁa]. Once
again, U they do not match, check for air Aow problemns and then refrigemiion -r,vslum pruh!cm

NDTE Ifa chmgc pruh{em is determined Chigh or jow):

: .A Chack fer pnmblc refrigerans Inss,
B, - Discharge all remaining refriperant from unit.
C... Evacuate unit down to 22 inches of vacuum.
D. Recharge the um with refrigerant by weight, This is the only way to insure & proper change.

WATER CORROSION

Treg concemns will immedistely come o light when considering @ waler sowree heat punip, whethier for fround waler or for
4 ¢losed locp application, Will there be enough water? And, how wilt the walcr quality affecy the system?

Water quantity is an imporiant consideration and one which is casily delepminesd, The well driller must perform a pmp
down test ot Lhe weli 2ccording 10 methods deseribed by the National Well Warer Agscciation. This test, If performied
comvectly, will provide information on the rate of fiow and en the mpacity of the nell, It is imporiant 1o consider the overall
capacity of Lhe Wl when Lhinking 2boul a waler sourse heat pump becanse the hieat pamp may be requinsd to mun for
extended poriods of fime,

The tecond concern, aboul waler guatity, is cqually imporiant. Generally speaking, if the water is rol offensive for drinking
purposes, it slemild pose no problem for the beat pump, The well driller or local water softening company can perform Leste
which will delerming the chomical propectics of Lhe well water.

Water quality problems will show p in the heat puomp in one or more of the following ways;

1. Decrease in walet flow througl: the uniy,
2. Dccmased heat transfor of Lhe water coil {entering Lo lcmnng walcr 1-2mp|=ml:urc dﬂcr-:nm I Im}

Tham am fnnr ma.m water quality problems associated wilh gmund water, ‘I‘lu:s:c are;

ﬁ;gzgg Eﬂl Growth, This i the growth of microscopic urgﬂmsms in the wnmr and will show ﬁp s 2 él:lm;s' d:j:oétt .
throughout the water symem. Shock {reatmenm of the wel] is wmally required and this is best L=fl up to he well drifler.
The Lreatment consists of injecting chlorng inlo (e vmll casing and flushing the sysiem untl al} growilh is mmwnd

2. Suspended Paticles in the Waler. Filtering wiii nshally remeve most wspcndcd parliclm {fine sand, small gravc]}
... Trom the water. The problem with suspended panicies in the waler is that it will crode metal pants, pemps, heay
transfer cofls, ele. S0 long as the ffler is cleancd and periodically maintained, suspended particles should pase no
serioas probjem. Censult with your well driller.
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3. Comasion of Metal. Corrosion of metat pans resuits frow cither highly cormosbve witer (acid water, generally not the
ciss with ground water} or galvanic reaction berween digsimilar metals in che presetos of water. By using plastic
.. plumbing or dieloetrs unons palvasic reaction is eliminated. The nse of commogion resistant materials {such as (he
Cupro Nicke! coit) through the water systam will reduce cormogion problems significantly;

4. Beals Formation, OFf alt the water probloms, the formalion of seite by ground water is by Lar the niost common,
Usuatly this scale is due to the formation of calcium carbonate by magnesium carboate or cal¢ium sullate may also
be present. Carbon dioxide gas (C02), the carbonate of caleium and magnesium carbomats, is very soluble in warer.
1 will somain dissobved in the water untit some otilside factor upsats the balance. Fhis outgide Influence may be a
large change in water temperature or presswre. When this happens, cnough carhon dioxids gas combines with
dissofved calcium or magnesiuzm ln the water and falls out of solution until & new balance is yeached. The change in
reinpeatire that (s heat pump produces is wssaty not gl enougl: 10 cause the dissolved gas to fall out of solution,
Likewise, il pressure drops are kept to a reasonable level, no precipitalion of carban digxide should occur.

REMEDIES OF WATER PROBLEMS

Water Trentment, Water treaiment can asuatly be economically justified for closed loop systems. Huwwur becanse of the
Jarge amounts of water involved with a ground water heaz ‘pump, waler (reatment 13 genirally tod expcnswa. '

Acid Cleaning the Water Coif or FMEILESWE&L I scaling of the coil i8 strongiy snspected, the coit can be
cleancd up with a sofution of Phosphoric Acid (food grads acid), Follow the manufecterer's directions for mining, itse, clc.
Rafer to the "Cleaning Water Coil,® FIGURE 17, The acid solution can be introduced inte the heat pump coil through the
hase bib (pant § of FIGURE 17). B sure the isolation valves (parts ¢ and 11 of FHIURE 17) are closed 10 prevent contami-
nation of the rest of the sysiem by the coil. The acid should be pumped from a bucket into the hose bib {part § of PIGURE
1) and sevarned to the bucket theouph the other fiase bib (part 10 of FIGURE 53, Follow the munufacturer’s directivns for
the product used as to how long the solution is to be citeulated, but it is usually circtlated for a period of several hours,

LAKE AND POND INS'IALLATIONS

Lakes and ponds can provide s low cost source of water for heating and cooling with 3 ground water heat pump. Direct
usage of the water without somé filtration is not redommended as atgac and turbid water can foul the water o' freon heit
exchanger. Tnstead, there have been very good results using a dry welt dug next to the water line ot edge. Mormal proce-
dure in installing g dry well is to bagkhos i 15 to 20 foot hole ddiacknt o the body of water (set backhoe as close to the
water's edge as possible). Onee excivated, a perforated plastic casing should be installed with gravel backfill placed around
the casing. The gravel bcd should pm-,r:dc adaqua:e ﬁimmfm of‘ the watr.:r to allaw Btyad pett‘crmaxm uftha gmm:ud water

- heat pumn. '

The ft}liuwmg it & list of recnnunﬂudauuns 0 ﬁ::iiumng when tnsmiimg thls l}pc af system:
A A lake or pond should be at feast 1 acre {40,000 ﬂlﬂ.B.l'E feet} in surface ara for éach 50 DOU BTLIs of groung water

heat pumyp capacity or have 2 times the cubis féet size of the dwullmg that _v,fnu are try-mg 0 h-t {mcludﬁ basement
if heated}.
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The average water denth should be al least 5 fesd and there should be an ired whene the water depth is gt legst 12 (2
13 et deep. o

If possible, nse a subunersible pump suspended in the dry well casing. Jet pumps and cther types of suction pumps

- ngrmally consume more siecitical energy than similarly sized submersibie pumps, Pipe the onit the eame 88 3 water
_ well system,

'- Sw: the pump to provide necessary GEM for the ground water heat pump A 12 GPM or greater waler flow mte is

reqitired on all modes when used on this 1ype system,

A pressure 1ank ehould be ingtalicd in dwelling 1o be heated 2dfacem o the pronnd water heet pamp. A pressure
switch shonld be inslafied a1 the lank for pumi condrol,

Al plambing should be carcfully sized to compensate for friction Josses, gic., parlicularty il the pond or lake is over

200 feel from the dwelling 1o be heated or cooled,

chaall ﬁ!ﬁi’ Tines below low water Jevel and bejow the frost Iine,
_._._Mﬁ#;_:fqgalle_m usn: 4 inch field tile (rigid plastic ot cornugated) for waler 1M {0 the Jake or pond.

" The drain line discharge should be located at least 100 feet rom Use dry well location,

Tlm dmm line should be installed with 2 slope of 2 inches p-ér 10 feet of run fo provide camplere Sratmage of s Hne

. when Lhe ground water heat rump is not opernting. This gradient shonld also hralp prevent freezing of the discharge

.where the pipe terminales above Lhe frost e,

: ) I.n:atc ﬂta dmhm:g-: high encogh abeve high water Jeved eo the water will not back up and fresze imside tie drain

pipe.

Where the locat condiligns prevent the use of a gravity drainage system to 4 Jake or pord, you can insicad nm
s‘landard Plastic piping oul ints the posd below the frost and Tow water icvd '

B e e e o -..‘w-'.-a,.au;“ (KA L
oh %

,.-.-.u

Thin fec may result in the vicinity of the discharge line.

For cumplcle informalion on water wel systems and lake and pord apphcal.wm. mﬁ;r fo Manual 2100-078 avmlabln from
your dlslnhuwr.

FIGURE 18

o 2

2]



SEQUENCE OF OPERATION

1 COOLING WITH OR WITHOUT DUCT HEATERS -

4,

Whensver the system Iever is moved to COOL, thermpostat gystem switeh completes a ¢irouit R 10 O, mergjzmu & the
reversing valye solenoid, On n el for cosling, the conling bulh completes & circait from R to G, ¢ngrgizing the
bivwer reliy coll. The Blower relay contaeis complete 2 230 volt cizouis o the blower motor and the bicwer operales.
RtaY cirenit is completed at the same time as the fan circuit and curment Mlows from Y o termm:-:il 4 at the fockont
refgy. Terminal 4 of the lockont relyy provides two paths for corrent fow.

1. Thraugh the lockous reiay coil which offers the resistence of the lockout rehay l:m[

2, Through the normally closed contacts of the fockewt refay 1o ténminal 5 of the lockeunt mla;f mld then throygh the
high and }ow pressure switches to the compressor contactor coil.

If the high pressure and low temperature swatches remain closed (refrigsrant pressure and tempetature remaing
niormeal), the path of [east resistance is through these safety controls to the compressor contdetor coil, Thie contacts of
the compresor contactor complete a 230 volt circuit to the compressor and the compressor suns. If discharge
pressure reaches the set point of the high pressure controf, the normally closed contacts of the high pressure control
open and carrent no Ionger flows to the compressor contact cofi-the coit drops aut. Curment now can Lake the path of
feast resistance throngh the loakont relay coll, ensrgizing the lockout relay coif and openiing terminals 4 and 5 of the
fockout retay, “The lockout rolay will romain energized as long as a circuit is completed between R and Y at the
thermostat. In the meantlme, since the compressor is operating, rcfﬂgt:mnt pressure wilh equalize and the high
pressure switch will sutomatically reser. However, the cirexit 1o the compressor contact will ot be complets until the
fockout retay is de-energized by moving the thermostat system switch to OFF, breaking the circuit from Rto Y
dropping out the Lockout relay coll and permining teroxnals 4 and § to make. When the high pressure switch eloses,
& circuit is compiete (o L at the thermastar, amrgmng the gignal light to indicate a malfunction. When ﬂm s_'fs:cm
switeh is wmoved from OFF to COOL, the cyele is repeated.

SINGLE STAGE HEAT WITHOUT DUCT HEATERS

Compressor circult R to Y including lockout relay and prossure mnlmls is the same 55 cooling. Bl&wr circuit R10 G
is the same as cooling,  With syslem switch sl to HEA;T 0o ciromid i completsd bevween B ard O aod reversing vakhwe
golenoid is not ensrpized.

TWO STAGE HEAT WITH DUCT HEATERS

Firsl stage heat is the same ag mnglﬁ hmu:lg without ducl heater. Whaen the second stags thermoarat bulb makes, a
¢ircuit is completed from C 1o W32, energizing the duct beater heat contactor, throdgh the Reating clzment nnd manual
restt limit. C to W2 also simultanecusiy energizes (e 24 volt coil on the interfock relay, closing the contaits, which
in mrn epergize the law vollage cotl o the blower relay 1o close the high vollage contagts and power the blower
motas, The elementd apd blower remain energized as long as C to W2 are made. T

EMERGENCY HEAT

When the system switeh is moved to EMER, the compressor circuit R ta Y is disconnected. Control of the electric
heaters is from C 10 W2 and W3 through the thermastat setond stage heating buTb. Blower operation is conlrolied by
the second suge hegting buly. Operation is the same ag above, "Two Stage Heat with Dot Heaters."
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CAPACITY AND EFFICIENCY APPLICATION MODEL WPVC
RATINGS BASED ON 15% SODIUM CHLORIDE 00 CFM
Dy Dulby : : Fluid Temperature Entering Water Coil °F .
Wel Bolk Conling Chpacity ey AU T E [k it £ B wee e
T Total Cobling BAK 22750 LN DAL 0767 M0 1944 13TR 1813
75..;"62. Sensible Cooling 17700 17,000 16,700 16200 1570 153040 460 14100 13,600
Toted Heet of Ragooticn. 27500 26600 25700 24,800 23900 23000 22,400 21200 20300
EER {1} 2350 2151 19.00 16,86 1440 12.40 115 7.5 875
: Tord Cooling 24900 24,203 23300 1A796 22000 21,380 20685 190B1 192377
G067 Sensible Cooling IBHN  1AY00 1RO0 36600 16200 15600 5300 14800 14000
. Total Heat of Rejection 20360 28,3000 27400 26400 25,400 24,500 RL500 22,500 21,800
EER {1) 24.30 41.99 15,75 1740 1510 i2g0 H)L.50 3.20 5.50
T Total Cooling 27400 26624 25850 23075 24300 23527 22753 21979 21GH
t@ﬁ.ﬁz Sensitle Cosling 19,360 15600 13000 17560 16500 J6400 15800 15300 14300
: Tolol Hont of Rejeclion 32200 31200 30,100 29000 28000 26,800 25900 24360 23900
' ECR (1) 2590 23,50 2160 18.60 LR EH 1370 1120 870 &30
Fluid Terperatons Ettering Witer Col 1 °F
Tory Bulb  Heatlng Capecily 25°(2)  3F{Z) a{2) e 50° 7o° G0
Tota} Heating 14400 15,106 17200 19400 21,500 23400 25,700
70 Total Heat of Absarption 10900 15,700 13,500 35306 17000 12300 200600
COP {3} 32 326 353 A30 4,06 1.33 1.460
{1} Unit only. {2} Requires anti-freese solution
MODEL WPV3DC
1,006 CFM
. 6 GPM
Dry Bulbf Flukd Tempenileure Extering Water Goil T :
Wet Bulb Coohing Capacily WS AT S0 Ho° T BO® B 1000 nae
- Taotal Conling L6060 30,300 28900 27600 26300 25000 23600 22300 21,000
ey Sensible Cooting 23,300 22,700 22000 21,300 20600 19900 19300 15400 17,900
: Total Heat of Rejection 36,700 35500 34,300 33100 32,006 30,700 29600 28400 27200
S EER {1} 25.30 22.50 20.50 18 1570 1330 1480 .50 610
© Telak Conling 33600 32200 30800 29400 20000 246,500 25100 23700 22,30
B0/GT Sensible Cooling 24000 3400 2T 22000 21,300 106060 19300 1800 13400
" Tolsd Heal of Bojestion 30000 37,700 36,500 352060 MOH0 32700 31400 30200 28900
o EER {1} 26.10 23.60 nw 18.70 1620 13,70 1120 380 6.30
- Total Cooling SHO0G 35400 ARG 3300 00 BI00 NS00 26,100 000
3.51"1;1 Sensible Cooling 25,300 24,500 2RBG0D 2000 200 21600 20,80 20400 1400
T Tolal Heatof Rejection 42,900 41,500 40,060 38,700 3TAGO 36000 34600 33200 3L300
' BER{1Y - 2790 25.30 2606 20.00 17.30 468 12006 0d0 6,70

: Fluid Temperatare Fnteming Water Coil F
Dy Bulh Healing Capecily 25042y MR AP s6° o Lt Bo®

Toln} Heling 16,560 18,933 21,666 25,000 27,700 30,500 33,300
0 TowdHealof Absorption IZG600 13900 16400 18900 21400 2300 26400
COP (1) 300 320 330 350 420 450 490
(1) Unitonly. - {2) Roquires aati-fresze solistion
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MODEL WPV3ISC

£,150 CFEM
o TGP
Dry Bulty et e e Fluid Tewmperatore Butering Wider Cofl *F _
Wot Bulb  Cooling Capacity © 30°(2)  40°(2)  S0° &0° L gor  alp 0r o
- Tomal Conling CERAG 0 3S00 3400 22600 31100 29600 2E00G 26500 25000
5hea Semsibile Cooling 26900 26200 25400 24600 23800 33000 23200 21400 20000
: Fonal Heat of Bejection: 41000 40400 304800 3580 35000 37200 36400 35,600 34500
EER (1) 400 2160 1920 169 1450 1RIg 970 730 im0
Tatal Cooling 30600 MO00 36400 34N 33100 31,500 29800 28280 26,600
005 Semsihla Conling DB 000 26200 3400 4500 2300 22900 27000 21,300
Total Heat of Tejection 43,900 43000 42200 45M¢ 40500 39600 38800 37,000 37006
EER (1 24.30 2 1554 17.40 15.00 1250 100 760, 510
Total Cooling A3600  4E208 40000 38300 35400 344600 32800 31000 29200
:9.5 12 Sensible Cooling 20200 28300 270 26600 25800 24908 24000 23200 22,300
Total Heut of Rejection 48300 47,300 46400 45400 44500 43600 42000  4L70G 40,700
EER (1Y 26.50 23,90 2i20 18.6¢ 1600 133 170 810 540
: : Flujd Tempergture Entering Water Codl 9
Dry Bult  Hesting Cupacity 25°(2) WP 40°(Y)  W° 60 7o 20
Total Heating S 23400 25300 200600 IR0 36400 40,300 43300
il Total Heat of Absarption 16400 18N 21,300 25000 28483 31500 35300
OB 2.90 3040 344 .G .00 4,30 460
€13 Unde oy, £23 Requires anti-freeze solution
MODEL WPV42(
1,550 CPM
& GPM
Dry Buth/ Fhaid Termperatue Entering Watsr Coil *F
WetBulb  Cooling Capacity Py 400 S0 80 e g 99 w0E WP
.. Totol Coaling 3300 50700 47900 45000 42300 39500 3800 3000 31200
75862 Senzible Cooling . 32,700 3,000 25400 M0060 32400 30800 29200 VM0 25,100
Totn! Heat of Hejeatiom. 41,500 39,5060 57400 35400 53,300 5E200 49200 47108 45100
BERQY 23300 2100 1860 162¢ (380 (150 00 4T 440
_ Total Cooling - L ATAD0 53000 SE000 48000 45000 41,500 A%100 36100 33,200
oy SeesibleCooling . 40000 38200 36700 35000 33400 3800 30,300 28500 6900
_ Totu} Heat of chcwun 5500 63200 oLIG0 58900 3700 54500 52,300 SGI00 4790
BER (DY - COBNG L 2168 1920 18 1430 NS0 940 TO6C 450
o Tatal thng . S GRA0G 593000 S6,1G0 32800 49500 46,30 42000 3530 15500
24m ensible Cooling . 42000 40300 - 38500 36800 35100 33400 31400 30000 28200
- Tatat Heat of chectmn TAO0G 6Ue0d 600 44800 G400 504000 TS0 53100 A0
EER (1) AR 210 it 17,54} 15,30 F2.76 HLOD T.50 4 84
T L Pluid Temperature Erdering Water Cofl %
Dy Bl Heating Copacity . 2902 302} 4002 ¢ G* i goe
Total Heating 20800 3B00 JREG0 45000 SEHM 5200 63,300
N Total Heat ofﬂb\*mphon 19368 223100 27800 33300 30100 SB00 50.50G
COrL 275 3.00 3.30 3180 4.20 4,60 5.00
{13 Unit culy. | (2) Requires anti-Fresze soluton
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MODEL WPV48C

1,550 CFM
L 2 GPM
Dy Bulbf Fhud Tempeanture Entenng Water Coll F
Wt Bulh Cooling Capacity HeEy 40 () 0" e Eit s B A 11g°
Totel Cooling 5467 52378 50,200 48201 46412 44023 4953 30845 37T
78162 Sensible Cooling AT G346 FSUIT O 33487 IR35F 31020 20469%  a8370 2704
Total Heat of Rejeetion 62,530 §1486 60442 39,307 58,353 57,308 56,264 35219 54,175
EER {1} 1857 17143 15,89 4.3 12,80 11.26 A §.17 6463
Tolal Cooling ST844  S3TXR 0 53500 51277 49055 46833 44611 . 4238B 40056
BOIGT Sensible Cogling ARG ITATO 3300 MTRS 3L 31043 30,613 29248 27877
Tolol Heat of Rejection 66,522 65411 64,300 63,188 62077 60,866 59855 SBM4 57633
EER {1} 1958 [V ALY 1640 14.80 1321 11462 1000 843 .84
Tow} Conling 63,718 $1294  FARSQ 56406 53861 S1516 4DO7Z 46627 44,183
85772 Fepstble Cooling 40,782 39343 - 37008 36466 35027 33388 1240 0TI0 297
Tolo} Heat of Rejecion 73,1% 71952 70,730 69,507 68285 67063 65841 G461 63,306
EER ) 2094 19.23 17,51 1338} 411 1241 6.7 B0 130
' Fluid Tempernbire Entering Wetér Coil °F
DryBuib  Henting Capacity 2502y A0O(RY AR SO 5 700 80P 9g°
Total Heoting 32,500 35600 40000 A5C00  S0,000 55000 OO0 A5G0
" Tow) Heat of Abcorption 21,516 23,933 28,766 33,600 28433 43266 48100 52,033
COP (1) 279 250 312 333 557 3T .01 4.23
{13 Unit anly. {2} Rexqmuires anti-leaie solution
MODEL WPVei(
157 CFM
11 GFM
Dy Bulty Fluld Temperstins Entoring Waker Cof) °F
Wel Bulb Cooling Copselty Wy A s &0° w 00 Kit 164 e
T{i!ﬂld Cooling SETI O OSTOM SR366 53,660 SLBM 50248 45542 46336 45130
95463 Senstble Couling 44972 42,759 40544 33352 36119 3306 314693 29480 27267
Tolal Heat of Rejoction 65,511 863292 64954 64675 64395 54718 63839 63561 63232
EER(1) 161 1504 16.47 1490 13.33 i1 1030 863 106
Total Cooling 62510 60714 2000 S7TORS S52VD 43455 51640 49825 4R.00)
B0/6T Sensible Cooling 45,352 44081 41,800 39518 37237 035 Aev4 30552 28001
Totad ffeat of Rejection 69,692 69,39  69,J00 68,203 68,507 68,211 47,904 67618 67322
EER {1} 33 1861 1704 1538 1376 12.14 ez BO0h 7.28
Tote! Cooling SRR GRTEG ST 62,793 60,797 SREOL S68M S4808 52812
85172 Simmible Cooling 43681 46,285 43,889 41,494 39008 36,703 34,507 319ir 25,516
Towl Head of Rejection V0061 76,335 76010 75484 V5358 15,0832 M6 AR 05
BER {) 2161 1%.58 13,15 .42 i4.69 1286 iL24 9.5 T.78
Fluid Temnperatune Entering Water Coll T
Doy Bulb Heating Capacity 2502y PRy AP HF & Eit "
Tot] Feating 3400 3700 45200 SPEO00 S8 84000 TR AO0
T Totdl Foar of Abserption 23000 24800 30300 3580 41306 45806 52300
COP (1) 250 270 300 3.25 3.50 3.80 4.0
{1) Undit cnly. (2} Requires enti-fraxze solution
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GROUND SOURCE HEAT PUMP
PERFORMANCE REPORT

This performance check report should be filled owt by installer and retained with uni,

DATE: - TAKEN BY:

1. " "OUTDOQCR UNIT: S
Mg Model No, i U8IN

INDOOR UNIT {Split System): ST PE N
Mfgr. Model No. 0. o o 8IN

2. Person Reporting

3. Company Reporting

4." Installed By Date Instalied
5. Flser's (Owner's) Mame

Address

6. Unit Location

WATER SYSTEM INFORMATION

7. Openy Loop System (Water Well) .- - - " - Closed Loop System
“A. Tf Open Loop where is water discharged? R UL
8. The following questicns are for closed loop syslems only?
A, Closed loop system designed by: SRR
B. Type of antifrecze nsed % Solution
C. Systemiype Series Paralict
I». Pipe malerial Nominai Size
E. Pipeinstalied: :
1. Horizontal Total tength of pipe
Nuo. pipes in lrench Depth boliom pipe

2. Vertical Total Jength of boie hole

37



10.
i},
12,
13.
i4.
33
16.
IR
18,
19.
20.
Zl.
22,
23

24.
25.
26.
27.
28.
29,
30,
31,
32.

30

THE FOLLOWING INFORMATION IS NEEDED

TO CHECK PERFORMANCE OF UNIT.

FLUID SIDE DATA
Entering fluid temperature

Caoling

Heating

Leaving fluid temperatare

Entering fluid pressure

Leaving fivid pressure

Pressure drop thru coil

Gallons per minute through the water coil

Liguid or discharge line pressure

Suction line pressurc
Yoltage at compressor (unit running}

Amperage degw at Hoe side of contactor

Amperage at compréssor common terminal

#*Suction line temperature 6" from compressor

*Superheat at compressor

*Liquid line temperatiire at metering device
*(Coil subcooling

INDOOR SIDE DATA

Dry buib temperature at air entering indoor coil

Web bulb temperature of air entering indoor coil

Dry bulb temperatare of air leaving indoor ¢oil

Wet bulb temperature of air leaving indoor coil

Indoor fan motor opersting voltage {(split system only)
Indoor fan motor operating amperage

*Static pressure drop across indoor eoil (split system only)
*Supply air static pressure (packaged nnit)

*Return air static pressure (packaged unit)

*[tems that are optional.

Other information about installation

Cooling

Haatiﬁg

F.

F

PSiG
PSIG
P3G
GFM
PSIG
PSIG

il r e F I

£ <
oan

38




