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initial Inspection

Bea sure to mapect the carton or crating housing on each unit as it is received at the joir site and before signing the
freight bill. Verify that all Rems bave been received and that there is no visicle damage; note any shortages or dam-
age on all capies of the freight bill. In the event of damage or sherfage, remembar that the purchaser is responsitle
tar tiling the necessary claims with the carrier. Concealed damags nol discovared until after unioading must be report-
ed to the carrier within 15 days of its receipl.

1nit wiring diagrams and installation/operation/maintenance instrudions arg provided with each unit, Before unit start-
up, be sure o read these manuals o become familiar with the unit and its eperation.

Motice that an installation checklst 1s providad at ihe end of this manual; t showld be completed after al e inslalla-
lion procedures desceibed have been accomplished. A peripdic maimenance chacklist 1s provided in the
"Maintenance" section to ciline recommended mainlenance schadules. Do not substilute these checklists for the
detailed information found in the approprigls secticns ol this mamal.

in addiiton, a startupvinspection log has also been included at the end of this manual 1o encodrage thorough U
chackout at initial stant-up.

Storage

If the equipment is not needed for immediale instafiation upon its 2rrival at the job site, it should De kit in its shipping
carton and stored in a clean, dry area of the buikding, or in a warehouse. Units must ba storad in an upright postiaon gt
all timas. I carton stacking is necessary, stack units as jollows: Herizonlal units, maximuem 4 high. Do not remoyve any
equipmeant from its shipping package umi it is needed for installation.

Unit Protection

Cnce the units are property pesttioned on the job sie, they must be coversd with either a shipping carton, viny fitm,
ar an equivalent protective covering; open ends of pipes stored on the job site must be ¢appad. This precaution is
sspecially important in areas whars painting, plastering, or spraying of fireproo] material and the ke = not yet com-
olete. Fargion material that is aflowed to accumulate within the units can prevent proper start-up and necessitate
cogfly clean-up aperations,

Beiore installing any of the system companants, be sure to examing each pips, fitting, and vahee; remove any din
found on these companants.

Do NOT use these units a3 a source of heat during construclion ¢f the huilding sinee the unigs’ filters wil quickly fill
with cansineclion dirt and debrig. (Operating a unit with a clegged fifier impairs or pravents anit operation, and — as
slated sarliar — necesesitatos costly unit clean-up.! [k is strongly recommended thal an alternative means of providing
temparary heat be used,

Preinstaliation

To prepare a unit for instadiation, be sure to completes the inspections and instructions isied Delow:

1. Compare the electrical data on the unit nameplale with ordering and shipping infarmation ko verity that the corect
unit has baen shipped,

Do not remove the cardboard canon until the unit is ready for installation.
Verily that the refrigerant tubing is free of kinks or dents, and that it does not touch other unit components.
4, Inspecl all electrical conneclions; connections shotld be clean and tight al the terminals.

The omprassors of all units are intemally spring-mounied. Those equipped with exlernal Spring Vibratfon izola-
tors must have holts loosened and shiphing clamps removed.

i ha



Installation
Location and Acecess
Horizonial Units

Bacause Horizontal units are designed for installation above a false ceiling or ceifing planum, access hecomas an
exirernely important consideration. Be sure that the site chosen for unit installation provides enough clearance o
allow easy maintenance or senvicing of the unit without necessitating its removal from the ceiling, A minimum of 24" g
recommended for compressor and biower access.

A number of guidelings o consider when installing a Herizomal ursi are listed bedow; refer 1o Figure 1 for an fitustra-
tion of a typical Horzomal installation.

1. Provide a hinged access door fin concealed-spine o plaster ceifings), or removable tiles {in T-bar or lay-in ceil-
ings). The access opening must be large etiough 1o accommodale the service technician as he services the unit
{including compressor removal and repfacementy, and to permit removal of the unit. Refer to Tabie 4 for averall
dimenstons of the unit. Maximum access as defined by local codes should be maimained at all time.

2. Frovide easy access to hanger brackets, water valves ang tlings, and screwdriver clearance to socess pahels,
the discharge collar, and all eiectrical connections.

If a return duct s used, be sure to provide a duet siot for filtar repfacement.
To allow removat of the unit do not run ebstructions {e.g., piping, slecirical cable, elc.) under the unit,

Mimimize obstructions in the congitioned space bensath the unkt whenever possible. A manual, portable jack can
then e used fo |ift and support the weight of the uni during installation or servicing. Sae Figurs 2.

Figurs 1.
Accass Guidelines

iTypical Instalation Shown)
Horizontal! — Sizes {09 thn 031

B o

%) |

Bystern 'u‘!&ler—(}uj "jt Systam Water-In

—
N

— T

I

BalancesSton vale
&y Otherz)

g StopValve

[By Oihers)
[

; ; Elecirizal
%TP (By Ctrors:
l:!.:_:

L=l

HE Preesura Flexible

1
]
i
I

e C/:_DF Hoze Kit {Optianz)

T

AT e
| I"-£‘|-;"V T TN Ermostat

Frtar R © Marual

i - Chargeower
N Stansard

)

[ —-

Rscommensded 47 ta 6 Min. : Zﬂzzzz-ﬂ? R
. L '
el Accesz Pang

Cziling Tile

Note: Provide adequate saivice clegrance an access panel sice of unt, minimuem recommonded clesrancs iz 14
*Cational is @ fow mater which fs not shown in the above insalaton

2



Figure 2.
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Hanging or Mouniing
While horizontal heat pumps may be installed on any level surface strong encugh o held their weight, they are typi-
zally suspended above a celling or within a soffit using fisld-suppliad, threaded rods to support their weight.

A mounding kit — whicht includas four mounting hracksts, and vibrafion issolators — is shipped mside the blowet com-
mariment of the unit, Attach the brackets and isolators to the Dottom corners of the uni as shown in Figure 3. Thén
uge four field-suppiied threaded rods to suspend the unit.

Be sura to follow clearance guidelinas described under “Location and Access”. Hemember that the uni must net be
mounted flush with the floor slab above, but should hang clear and be suppotted only by the mounting bracket
assemblies.

Unit instaltation within the glenum should provide adequate clearance for filter ramoval in any one of the four diree-
tions possible, On those applications with a refurn akr plenum, a slot for filter removal {i.e., toward ihe from} must De

provided,
Sound Atienuation

Correct placement of the Horizontal uni can play an important pas in minimizing scund problems. Since dusiwodk is
normally applied to thase unit, thi enables the unit to be pfaced so that the principal sound emission i cutside the
socupied space it sound-crilical applications. A fire damper may be required by the local code if a fire wall is pene-

trated.



Figure 3.
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Figurs 4.
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Figure 4 Comtinued.
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Supply and Return Piping

Besides complying with any applicable codes, system piping should also include the following features:

1. adrain valve at the base of each supply and ratum riser to enable system flushing at start-up and during routine
SETVIGHG,
shut-offfbalancing valves and unions al each urit 1o permit unit remaval for senicing; and,

strainers at the let of each system circulating pump, (Shut-offbalancing vaives, flow indicgtors, and drain tees in
the supply rurrout and retem at each floor facititate oop balancing and servicing.)

Inswation s not required on the loop water piping except on those sections that run through unheated areas or out-
side the building, This is because the loop temperature is normally between 8¢ and $0 F; therefore, the pining wil
reither swesl nor suffer heat loss.

Condensate Drain
A drain line must be connected to each haat pump and pitched to allow condensate to flow away from the machine.

Condensate Piping

i most system applications, units are positionad directly above ach other on successive floors, and the condensate
risers are located next to the units. A flexible, nonprassure-rated plastic hose is typically usad to connect the unit con-
densate drain connection to the condensate riser, (This condensate hose must ba field supplied and installed) To
Eniure an unobstructed flow of condensate from the unit 1o the riser, this hose must be carefully arrangad to aveid
kirks. e e :

Though the horizontal run of the condensate hose is usually too short to pose any drainage problems, it is imporant
to remembar that hosizontal runs of condensate line are typically pitched at least one ek for every 10 feet of runin
the direction ¢f flow. Low points and unpitched piping cannot be atlowed, since dirt will collect in tHese areas and
cause stoppage and overflow, o : :

To ensure proper condensate flow from the units, the contractor must inzlad a condensate trap at each unit, with #he
top of the frap positioned below the unit condensgate drain connaction,



Designing A Functicnal Trap

One possible cause of malfunclicn is an incorrectly designed trap. Installing an appropriate trap for the application
can result in efimination of the maffunction. The following is a discussion of & systematic approach to desigrng an
affective trap for a draw-through air conditioning uni.

Assess the Tan plenum 1o determing the imarnat design negative static pressure. 1 is important to obssrve that
this presszure differs from the fan tolal pressure, which includes the pressure losses of the supply Jan both
upstream and downstream. Begin with the inferénas that the air fiters are folly loaded (1.6, "worsl cage” scenaric).

At design operaiing conditions, Differgnttal A (Fig. 5 must be egual io or larger than the plenum negative static
pressura.

Differential B {Fig. 8] must be equal to or larger than 1/2 of the plerum maximum nagafive static pressure to
assure storage of sufticient waizr o maintain the trap ssatk.

The maximn negative stasic pressurs in the plenum is equal to Ditftererial © {Fig. 5). it has been determined by
testing authentic fan mstalfations hat Diferential A {the plenum negative slatic pressure at design cperating cond:-
tions] and Differential © are vistually the sams. it appears that the refationship between the maximur negative static
nresgure inthe plenum to Ditferemial C beging at star-up, before operating pressure is schieved. it can te concluded
that the first sunge of negative pressure at slart-up is not subslantizlly greatar than the typicai negative prassure with-
i the plerum and is, therefore, not & significant factor.

These data suppot the conclusion that onfy Diferantials A and B must be defined in ordsr to design a properly fune-
Honal condensate trap for draw-through alr conditioning unit.

Figura 5.
Condansate Drain
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insialiation of Supply and Return Hoses

Oplional pressure-rated hose asgembiies designed specifically for use with Climate Master units mey be ordered
thaugh heses of a similar type can also be obtained from alternate suppiiers in the fizld. in either case, these hosas
will provide long life and trouble-free senvice if they are properly sslzcled, insfallad and maintainad.

Supply and return hosas are fitted with swiveljoint fittings af one end to prevend the hoase fram twisting; male
adapters are providad to secure the hose assemblies to the unit and rizers. Refer to Figure B for an illustration of tha
hoses, and to Table 1 for a listing of the hose kiis avaiiable. Figure 1 illusirates the supply, retuth and condansate
hoses assembled to 8 Horzonial it

CAUTION: Extrernaly corrosive system water may require use of special corrogion-rasistant fittings ard hoses. When
this condition is engountared, water treatment s required.

Hose assemblies must be installed proparly and chaecked regutarly. Improper installation of hose assermblies may
rause failure or reduce service life. Because water [zaks can cause severe damage to carpeling, furniture, ete., it is
extremely importam that the insiallation guidelines pmvided below be strictly Iollowed o ensure that water leaks do
not ooUT.

Figure &.
Supply/ Return
Hoze Eﬂ

(2 FoptStandard)



Table 1. Supply and Returh Hose Spacifications

GALYANIZED BRAID ] STAINLESS STEEL BRAID

MIN. OPERATIMG | WORKING BUESTING DQPERATING | WORKING BURSTING
HOSE [ OUTSIDE | BEND PART PRESSURE | PRESSURE | PART PRESSURE | PRESSURE
SIZE DIAMETER | RADIUS MUMBER {PSI) {PS1) HUMBER ) {PER
172" ez 2-7ig AXE042 200 1200 AKE0Z2 375 1500
34" 1-1E" 4152 ARTEAZ waa D AXTEIZ ADo 1200
1" BT oS-z AkK1042 175 0o AR I0EE 225 =00
1-1/4" i-11518" £-34" i Akiziz 150 E0G AkKIEEE 202 BN

*Cetiora| — gn order oaly

To propetly select and inslall the hose assembiies:

1. Select the proper hose length o allow the slack reduired betwean connaction
in dength from +2 to - 4 percem under the surge of high pressure, it is necess

expansion and contraction. Sea Figure 7.

points, Since the hose may changs
ary o provide sufficient slack for

2. Hoses must also be selecied 1o the proper lengih to ensure thai the minimum bend radius is not exceeded.
Exceeding the minimum bend radius can cause the hose to coflapse, thus reducing the water flow rate, andror

damaging the hese wall conslruction. A minimum bend radius specification of four inches means that the shortest
distance between sections of bent hose cannot be fess than gight inches, Use the following minimum bend radius

when selecting metal hoses:
1/2 Iach Hose = 2-/8 Inch Minimum Bend Radius
34 inch Hoge = 4-1/2 Inch Minimum Bend Radius
1 Inch Hose = 5-1/2 Inch Minimum Bend Radius
1-1/4 Inch Hose = 8-3/4 Inch Minimum Bend Radivs

Where the radius fails below the required minimum, an angte adaptar should be usad, as shown in Figure §, to

avoid sharp bends in #he hose.
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Neote: Bend radius specifications are for hose assemblies stored at temperatures above 40 F {4 Ch If hoses have
bean stored al temperatures below 40 F, the hose will be stiffer tman normal. Under hese conditions, increase the

miramum specified bend radius ty 50 percent, and use extreme care o avaid tending the hase.

3. Pipe oint compound is not necessary where Teflon thread tape has been preapplied to hose assemblies, or when

Hared-¢nd connections are used. In thoss instances where pipe joint compound is preferred in lizu of taps, use
only 8 small amoutt on the mals pipe threads of the fitling adapters. Be sure to prevent any sealant from reach-

ing the flared surfaces of the joint.

4. Where brass fittings are used, the maximum torque — without damage o the fitling — is 30 foof-pounds. ¥ a
torque wrench is not avaitable, use "finger-ight" plus one quarter tuen, ‘Tighten steel fitings 25 necessary.

Do not twist hose o aveld damage 1o the hose walt or ubber compound.

3]

Hese conneclions are compfeted with the incorporation of combination shui-offibalancing valves at each unit sup-

ply and retum riser to simplify removal of the unit, as weli a5 proper water flow adjustment.



insiallation of Optional Wall-Mounied Thermosial

Twa 24-voit thermostat options are avaittable for use with Chmate Master units: a single-stage aulamatic changeover
(ACO) thermostal, and a single-stage manual changeover {MCC) tharmostat. White more speciis instaltation mstrua-
ticns are Erovided in the instruction guide which accompantes each thermostat accessory, a field connection diagram
Figure 140 is includad hare for your conversance, Vendor installation mstructions are also shipped with each therma-

slat.

CAUTION: Zone integrily musl be maimained to efficienily comrol unis or groups of units. Uniess zones of conlrod
ars considered and acceunted for, adjacent units may operate in heating and cooling modes simulttaneously.

I each Instance, the low-vollage witing behween the unit termingl Dlock and wall thermostat musl be made in compli-
ance with the applicable electrical codes (i.e., NEC and local codes), and complsted Deforg the unit is instalfed. Use
of multiple wire, color-codad low-voltage cable is recommended.

Secommendad wira sizes and [engths for inslaking the thermostat are provided in Table §. The iotal resistance of
thase low-voltage wires must not exceed 1 ohm; any resistance in excess of T ohm may cause the controd #0 malfunc-

tion because of the high voltage drop.

Consuft the instruclional booklst which accompanies sach thermostat to determing the recommeanded Neat anticipatos
sefting for Climate Masler unis.

Table 6. Recommeanded Thermostat Wire Sizes
Wire Size Max_ Wire Length”
22-Gauge 30 Feet
20-Gauge 50 Fegt

! 18-Gauge 75 Feet

16-Gaugs 125 Feet

14-Gauge 200 Feaet

“Length is phyzical dizrance from hemiestat 1o unit




Tabie 2,

Genaral Dala
L o —a “dmar — 4= Il =~ ST,
GEMERAL DATA CHART
—ro U — el a T oV rmra IR i Leh E—"r o .
iim. | Egm [Heliel : H Ship
Medel CRE Am- | Wax. | 1R Fla Blower :  Totd Blowar | Blawer | Blowsr | Wt
Hinmher Vollages | Phese | pacity Fus [a8.] {ea] - FLA FLA Dlgnzter With Bf  © Tge Liza,
208/230 5.3 20,0 348 0.6 45 i
14- 1 . 3 E 15
&14-00% ohs I L [ a0 04 aa B.75 & 1712 A 30
i 208/230 57 310 48 07 55
-0i 1 3 5 &, 17
514-071 265 53 14 —_ 48 0E 44 5.7 8.5 12 A 135
; 2D&/230 a0 3G ER 0y B
-0 H 5 =1
814013 ass T s 151 s iy e g 575 BA | 112 A 140
. 2G8/230 ME | 20 | 432 55 (Y] 9.4 . . . )
AT4-019 s6s 1 85 5 | 250 - o 8 7.525 7.0 178 A 205
2085280 . 149 | 25 § 43.0 | 108 1.6 wme | oL . -
£14-023 o6e : o6 | a9 | are e o8 1oa 7625 7.0 1/5 A 220
[ D0asean 1 213 0 3 | BS0 i 163 23 175
265 1 182 | 3¢ 0 580 | 135 1.8 18.7 .
14-054 k . i
514-03 208/230 | 3 #3 | 26 | s00 | 108 ) 2z 12.8 80 0 13 A 245
460 5 7.6 i5 | 3o 4.5 14 5.4
208/230 1 226 | 35 ¢ 78O | i5s 32 187
265 7 208 | 30 | 738 | 141 3.2 17.3 ; -
B14038 ~ ooarmap 3 68 ; 25 | 595 | 1048 1.2 12.8 9.0 70 12 B 730
B L 7.5 15 ) a7y 4B 1.8 6.4
B0/ i 253 | 40 | 80 | 177 3.2 204
84042 | 208/230 | 3 177 1 25 | @851 11.6 32 14.7 8.0 B 148 a 540
460 3 5.2 5 | 328 3.1 5.8 5.8
SOE/350G 3 B3 | B3 | 54 | 2.3 5.4 269
208230 | 3 227 1 35 | mzo | 138 5.4 12,2
14~ . 30
B14-048 480 3 18 | 95 | 2tn 5.8 a2 2.1 10 10 5/ B u
575 3 B3 18 1 580 5.1 1.4 6.5
2087250 1 403 ! B | 1250 | 278 5.8 33.4
B14-080 | 208/230 © 2 280 | 40 g0 i 161 58 7.8 12 11 1 & 257
4841 3 123 | 15 450 | 7.7 28 103
575 3 03 D15 | aso B.4 2.3 8y
206/230 | 3 288 | B0 158.5(2) {19.8(2) | 5.0 288
§14-072 | 460 a TES | 15 |307E | 462 | 25 "7 2.0 1o e o B35
£75 3 103 115 |2482) | a7 ¢ 20 B4
0A/230 | 3 288 | 5D 1820120 i138(2)| &7 233
E14-095 4E0 3 8.8 | 25 41.0(2) | 69z | 28 8.4 10 10 1478 o RGBS
575 3 134 | 15 [3802 | 5112 | 18 121
208230 | 3 ! 484 | 0 190002} i181(2) | 75 387 (2 (2
514-120 4ED 3 2235 | 25 j4R.0(2) | 772 | 34 188 12 10 2 o B75
| 575 3 | 189 ¢ 20 | 3B |64(2 | 25 | 153 ¢ i
2 —ra e e P pre Talbrr =t 4o Ly e ro—r

A =Dlrect Brive, 2 Specd Taps
B = Direct Drive, 3 Speed Taps

€ = Beli Drive, Yariable Plich Sheares, 2 COmpresscrs
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Tabie 3.

Blower Periormance

a— ScHETCRRefor it AL P,
CFM at External $tatic Praszure |W.A. _
iadel Faa i AN imam
Nymbar Spsed 0.1 8.2 0.3 04 0.5 8.6 0.7 B g il
High 42 340 230
814008 | 0 30 | 305 | - 290
oo | e @] s | @
. Y High 475 455 425
840131 ow 415 355 — 485
: High TED 750 710 BE0
BATS | | ow voo | ea0 | s40 | — 644
.  High 20 &30 750
§14-023 ), BOD 740 550 eed
. | High 1940 | 1080 980 a
824081 ¢\ gw | 1o | so1p | os0 =20
High 1500 1420 1348 1350 1170 1080
814-038 | Mediom | 1380 <510 1250 1580 1110 1040 acn
P Low 1280 240 1180 1120 15340 — -
High 1580 510 | 1425 1340 1250 1465 ]
814-042 | Mediem | 4480 1415 ¢ 1335 1E55 1170 1085 000
Law 1210 1170 | 1395 80 104 1000
High 2130 2050 1§ 1960 1860 1750 1630
g14-048 | Medicm | 980 180G 1810 1720 16820 15230 4400
Low 1810 1T7A0 1650 1570 1480 1400 N |
High 2200 2140 2080 2010 1540 1860 )
214-060 | mMediem | 2110 2050 2000 1840 1870 1890 1700
Low 2060 2000 1940 18ED 1820 1760 1?054@
re—-= 1= —— —i-—- v —
Tha hiower performanse is based on wet cott and clear filer, Redogne CF]‘H? By 2"5%_ an &14 sizes {000-031}
For 208 Yoll speration, stalic pressure fs reduced by— 05 (Highy  whenever a "haek” discharge is used.
—. 10 {Med.}
=15 {Low)
CFM EXTERMAL STATIC PRESSURE
Air Flow 3] a5 ;8 7] &8 ] 1 11 ]2 1314 {15
Modei B14-072
BHP — | — | o033 {065 {070 [075 | 380 | 0.BZ [ 08D
1800 RPM — | — | 7ea | 853 | 884 | 214 | 544 | 973
TURNS OUT — | — E | 45 | 35 ! 3 25 z
SHF — | 059 | 066 | 072 | 077 (082 | 088 | 090
2000 APt — | 778 | m30 | ®a3 | 912 : o941 | 980 | 947
TLURNSOUT — 43 | as 3 25 i 2 15 | il
BHP 055 | 0B& | 674 | 081 | 0BS5S | 083 © 084 [ 0967 | 103 | 108 | 112 {118 | 112
2200 RPM TEO | 812 | 864 | 936 | 943 | 970 : 986 | 1022 | 1049 | 075 [ 1101 (1726 | 1152
TURNS OUT 5 : 3 z 1.5 1 0.5 0 - |- | —i—=-1=
BHP C58 | 078 {084 | 080 F 094 {098 | 102 {105 116 | 120 | 1.23
2400 RPM 200 860 : 200 | 280 ¥ 975 11000 | 1023 {1080 5 [3100 | 1125 [ 1180 | 11
TUBNS OUT 5 4 13 i@ 1.5 1 Z P00 — | - | = | =
BHP 079 [ 088 085 {107 {1 08 | 131 144 [ 120 | 125 | 129 | 131 [ 1.34
2600 REM B42 | 880 § 037 [ 088 | 1008 | 3032 | 1055 1079 | 1192 | 1727 | 1151 | 1175 | 1198
TURNS OUT 5 | 45 135 | 25 | 15 1 0.5 D — e e e
BHP 092 (102 [167 [ 112 | 115 L1 | 122 (124 | 130 f134 |128 | — | —
DA00 RPN ga4 | 920 | 976 1023 | 1044 (1065 1087 | 1110 1982 G 1iEE [ 1TR | - | —
TURNS OUT 5 a ? 4 0.5 B - i = = | = - —
BHP 106 136 [ 121 | 126 | 128 1137 [ 133|135 14 (448 | — | — —
3000 RPM 928 { 972 [ 10716 | 1082 [ 1087 | 1100 | 3121 | 1342 1482 11485 | — — i =
TURMNS OUT 3 43 | a5 | 25 |15 | as 1 1 e — - —
mernm = — = A — i =
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Table 3 Continued,
Blower Performance

Air Flow 2 3 | 4 {5 [ 8 7 8 | 9 1 [11 {12 T3 14T s
Model B14-D98
BHP 057 1084 [ 108 | 100 [ 156 | 123 | 130 | 107
3000 APM 23 | 1064 1105 | 1144 | 1483 | 1220 § 1s56 | 100D
TURNS OUT 4 35 | 2.5 2 1 0.8
EBHF 1.08 | 121 1123 | 130 7137 | 14a
3200 AR 1914 11183 D107 | 1228 | 128s
TURNS CUT. 35 | 95 R 0.5
EHF 125 [ 128 | 136
3400 AR 1472 | 1246
| TURNS OUT a5 s
BHP 1.41 —
360G AP 1216 —
TURNS OUT 15 —
EHE 1.60
3800 RPN 1288 — —
TURNS OUT 1 — —
i BHF 187 — -
4000 A& 1321 — _
TURNS QUT o - -
BEHP — — _ _ _ _ _ _ _ _. _
4200 PPM — - - = — — - — — — -
TURNS OUT — | = | =] -i-]= — — - | = -
& = o P = s = T T
Sl o o = = i — =
CFM . EXTERMAL STATIC PRESSURE
| Afr Flow 2 3 ;4 16 [ 8] 718 ; 811 [11 12 13 |14 [ 15
Model814-120
BHP 161 $1.06 [ 115 [ 176 [121 L1256 [ 120 | 106 i@
A900 S 1088 | 1128 £ 1153 | 1180 | 1207 | 1232 | 1268 | 1282
TURNSOUT | 3.5 5 2.5 2 15 1 i 05 g
BHE 0.94 £1.15 | 120 | 324 [ 129 § 135 | 140 | 144 g
400 RPh {1031 1146 £ 3173 | 1199 | 1225 | 1250 | +300
| TURNSOUT | 5 ¢ 5 25 2 15 1 0
BHP 1.10 T30 (135 | 139 11.48 [ 140 :
3600 REM 1085 185 11221 1246 | 1270 1208
TURNSODUT | £ 2 15 3 1 0.5
BHP 127 147 | 152 [ 1.55 |18t 56
3800 FrM 1130 11244 | 1259 | 1233
TUENSOUT 2 5 0.5 0
i P TAE 1685 | 170 5907
4000 REM 193 1284 | 1312
TURNSOUT | 2 'G5 -
SHP 147 — - — — | —
4200 RPK 1248 — — — — —
TURNSGQUT | 15 — - — o =
EHF 130 - = = | = - i - — — - | —
4400 RPM 1305 — — P — B — — |-
=LTUHNSGUT i — | = | =i - - = === P
— = L wd
= H = i AL ikl o T Froed oS e e Pt P2 ] Lt Ko o Lt ) s 1V AT LAl Ko vl b S oL o
sl Gpeclal sheaves requiretd, RPM above. bofow T2K ra nge of slandari shoaves.
1 2 hip matar required. BHF required 15 greater than slandare motor.

E FEFER Bpecial shoaves snd 2 np motor requircd.
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Tabie 4.
Physical Characieristics

GENEMLB‘E 4 SIZES 000-031 UNIT DATA

- - Mndeih!u mhers
Physical Characiernslics 069 ot | 1% : 15 023 031
Blower, _ _
Maotor Harsepower 1112 1/8 1/5 173
Whee! Size (57 W N 2.7H 650 TE5ET B2 T Ax7
Filigr Size 10x22x1 HER 2R
UnitWeaight (Lbs ) :
EShipping 130 125 144 205 a0 : 245
Diparating 120 125 ; 130 195 213 235
Raf -1o-Air Heat Exchanger: i . :
Face Area (5. Ft) 1.33 1.33 ; 1.23 200 225 i 2.26
e of Rows Deep 3 3 : 2 3 3 : 3
Copper Tube Size (D In.) 38 35 278 el 28 i 2/8
Mo, of Fins/Inch i2 1z 12 12 12 ; 12
Refrig. Charge (R-22)/CKT. Dz 15 14 18 27 25 ‘ 35
neo. of Cirouits 1 1 1 1 i | 1
Limit W xS = 0" 321 % 10-7/0w 22 A1-3/4x 1625
Water In/Out Size (FPT) 172 Hes 343" 44" T R i
Condensate Size (FPT) 244" 3L 374" a4 3L 24
Hi Valtage Knockout (1] 78 /8 TR e 78 78
Lo Valtage Knockout (In.) T8 e 7ig T/8 78 TR
Reaturn AirCollar Dimension:
W H" Z2xE-1/8 shx1d
Supply Air Collar Gimensian:
W” 2 H" ; 12x4-1/8 12-1/2 % 9-3/4
o S ———— — =
. coan ] Mode] Mumbers
Physical Characterislics 036 gaz pag 680 | 072 005 120
Blowwer:
toror Horsepower 2 142 374 1 1-142 =142 2
Wheel Size (D7 W) In. Ax7 Sx8 10% 30 1010 12514 A0 1021 | 12 = 1003
Filtar Siza 20% 25 51 TEx20%1 (5] 20% 23172 w1 16220x1(4)
UnitWeight (Lbs.); :
Shipping 235 244 200 357 £3h BES 475
Dperating 225 22 280 347 615 B45 4oa
Ref -to-Air Heat Exchanger; I
Face Area (5q. Ft) 3335 3.53 417 447 8.66 8.33 7 B33
Mo of Rows Deep 2 a3 2 3 = 2 3
Copper Tube Size (D In.) 378 376 a8 a/8 6 348 28
Me. of Fins/Inch 14 1z 14 14 14 14 14
Refrig. Sharge (R-22)/CKT. 35 =0 a5 gz a8 46 52
Mo, of Cirtuils i 1 1 1 2 2 2
LinitW =" x 0" 47 %21 %20 BE-124 K 21-0/8 0 35-154 M nia TEA-T R 21 6 3617
Watar In/Out Size (FFT) 344" 3" 1" 1-1,/4" =174 1-1:4"
Condensais Size (FPT) T A 344" /4" Jidv 274 FidY
HiWaltage Knockout (1) i-1/8oriig -1 80r 778 ¢ 78 7B 1-378 1378 1378
LoVaoliage Knockout (1n.) T 172 i 172 12 12 152 i
Return air Gollar Dimension:
W HY 25x18-144 2B-5/4 2 18-144 A3x 1R-1/4 £2-3/4 % 18-1/4
Supply Air Collar Dimension: g
W H A58 [ 9-3800-58] 18x7E | 18x13 8K 1B 15 15{2) { 15%15(E)
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Table 5. Cooting and Heailng Cycle Optimum Pressures and Superheat

1 SYSTEM PARAMETERS COOLING CYCLE ] HEATING CYCLE
LT SUPPLY |WATER | AIR
2 WATER |FLOW | FLOW | SucTioN BISCHARGE | SUPERHEAT | SUCTION - ! DISCHARGE | SUPERHEAT
NOMIMAL (TEMP.  |RATE | RATE | PRESSURE : PRESEURE | - PRESSURE | PRESSURE | °F
BTUH °F GPM: | CFM | PRI PSIG PSic PSiG
&0° 24 200 Tz 150 33 71 238
CLE 2.4 200 74 188 a0 7 241 15
7° 24 ano 75 180 =7 77 2 )
9,000 750 24 300 7 104 o7 77 24 5
aoe 24 300 7a 209 18 g2 225 3z
aE 24 360 a0 215 7 a4 250 a5
&0° a3 400 85 150 41 7i 750 35
s5" X 400 &7 153 33 7 257 2
12,000 To 13 4 70 175 35 7T 265 2
7o a3 400 b 187 30 B1 270 7
= 53 400 74 64 23 B4 i) 11
age 28 470 75 230 13 87 o83 15
o 3.9 E00 70 1501 57 57 225 11
g3° 5.8 500 75 16 55 g2 731 14
5,000 To" 34 SO0 78 175 = Fic) 237
7E® 15 5C0 73 191 # 5 241 27
ane 3.9 B0 B0 205 18 ¥ 5485 3z
5go [ 2.8 500 g2 zia 12 a4 243 58
Bo* ED 850 &7 153 a6 B 215 1
B4 50 550 71 173 ) B5 e z
13,000 70° 5.0 580 = 184 : 20 70 255 5
75° 50 B50 75 195 ) it 235 1
&8O 50 BS0 77 205 24 v | 17
B5" 5.0 550 749 e 15 ) a4 24
g0° &4 800 70 150 ra 75 255 a
55° .4 20T m 170 =3 &0 255 7
24,000 70 B 500 73 125 t9 5 o7 12
75" Ad 300 75 185 15 =) 275 17
ane 54 BOO 75 210 14 50 240 2
35" g4 00 75 o 12 80 255 25
&0 8.0 1000 &S5 [ 175 38 Fai] 260 2
85" D 1050 Fis) 1B0 az 75 0 2
30,000 TO° ED 1060 73 150 rd aa 265 4
7B 20 100 75 185 21 85 75 B
BO® .0 G 75 210 1B B0 269 10
Bg? 50 1000 50 Zan i 11 a0 285 14
- |
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Table 5 Coniinued. Cooling and Heating Cycle Dptimum Pressures and Superheat

SYSTEM PARAMETERS COOLING CYCGLE HEATING CYCLE
HNIT SUPPLY | WATER | AR
SEZE WATER | FLOW | FLDW | SUCTION DISCHARGE | SUPERMEAT | SUCTION DISCHARGE | BUPERHEAT
NCMINAL [TEMP. | RATE | RATE | PRESSURE |PRESSURE |- PRESSUBE |PRESSURE | °F
BTUH  IF GPM* | CFM | PSIG PSIG PSIG PEIG
B 24 1200 65 150 i 55 27 22
£5° 54 1200 =5 168 24 &7 220 25
36,000 Foe 84 1200 70 177 21 o 228 28
i 7an 24 1200 e 188 12 72 230 4
20" g4 1200 74 197 15 74 234 5
g5° 54 1200 i ;w8 13 75 258 58
=0° 18.7 1460 el a5 : 15 74 I-IcY ¥
85 19.7 1400 | 197 ; 15 78 235 14
42,000 iy 107 1400 75 205 P12 ™ 240 17
75 10.7 1400 7 215 " 21 245 20
ane 10,7 1400 7 223 7 33 249 )
a5 1G.7 1400 a1 230 5 X 253 28
Ev 12,5 1700 68 150 a7 g3 el 24
857 128 1700 a8 182 24 i 6B 230 z7
48,000 7o 123 1700 0 21 2 i 67 234 an
i 75 12.5 1700 ;72 219 ¥ I 240 a3
¢ g 125 1700 i T4 215 ‘5 oo 245 a7
- 128 1700 ¢ 78 228 2 < 249 49
E)
v 163 2000 66 172 25 Ef 225 18
BE" 6.3 2000 £8 154 25 L OBE 240 21
80,500 7o° 16.2 2600 g 165 a2 P 245 2
750 16.2 2609 72 20z gl 72 250 27
50° 16.3 2000 T4 205 15 74 265 a6
gs° 15.3 2600 75 217 13 75 239 23
&0= 5.2 3400 88 130 7 Ba 225 i 24
25 252 2400 g8 182 24 L 230 -
98,000 Fivk 5.2 3400 Fis) 201 21 57 235 i 8
75 25.2 3400 72 23 12 £8 240 23
B 8.2 BE00 74 218 1% I 245 YAz
as- 282 2400 75 o208 12 73 Zat Foan
50F 326 A0 85 172 37 £3 £35 18
£5° aze 4600 CEl 134 24 55 240 21
120000 | 7OF 56 AN00 70 193 # &7 245 24
758 328 500 P 202 12 55 ZED 27
a5¢ 26 40ee it 209 15 71 255 ;
GLE 128 4000 78 217 12 73 255 k)

‘Frow Rate Corresponds b Appsaximately 102 TD on Coofeg Sycle & 510 87 70 on Healing Cyele
Mete: Sased vpon reture gir lemparatere EOTDEST™ WE iConling Cyele
70°0B [Hzgting Cvels



Electrical Wiring

WARNING: TO AVOID POSSIBLE iMJURY OR DEATH DUE TO ELECTRICAL SHOCK, OPEM SUPPLY POWER
DISCONMECT SWITCH AMD SECURE IT iM THAT POSITION.

CAUTION: Uss only copper condustars for field-installed eledtrical wiring. Unit ferminals are not designed o accept
ather lypes of condusiors.

Al field-inslailed wiring — including the elecirical ground — must comply with the Nationzl Etectrical Code, as well as
zpplicable iocal codes. |n addition, all fisld wiring musl confarm to the Class 1t temperature Emitations describad in the
NEC. Refer to Figure & for a schematic of the field connections which must be made by the instafiing (or slecliical)
carmracior,

o gnsure proper gfectrical hookup, be sure to consult the unit wiring diagrarm pasted on the inside surface of the
elsclrical access panef. Notice that the 24-volt transformer sonnection must be modiied if the unit nameplate voltage
15 20B8-230 voits, and the aciual supply power is 208 volts. Linit elecirical data is provided in Table 2,

Note: To minimize vibralicon and sound transmission 1o the structure, af final unit elecirical connectiona should e
Made with a length of figxible, rather than rigid, conduit.

Figure 8.
Field Installed Wiring

A
r—"T—--7= Fiuld-Supsiizd
P — = — — — Digcarnes] Swilch
P :
|1 Sraird
L | =

HeatPumpirt o B _ - Cprongl Semols

Fonm Thermrosiat

Twn power wires on single-ghase units; Lhres power wirss on three-ghase wnits.

1 H/20 manual changetver or suto changssver — 4 wires,

Far muliple somprassaer units sndéor olher thermostats, sea Lnj YWiring Ciagram.

Mated All custorner-supplicd wiing to be copper anly, ard must eonfor o MEG and iooal electring] codas, Yiiring shown with dashed fngs
muet bs figdd-supolied znd fisid-instzlfed.

L=
L]

18



rigure 10,
Typical Wiring Diagram

LEGEMD
ACO = Automatic Shangeovs Relay L = Derand Limi: Ralay Lp = Lo Pressure Swiich
L3S = Ant-Shar Sycle Ralay F3 = Freszesia LR = Leckout Aelay
34 «  Biower Moior EL = High Level Sandersate Switsh L = Cwerlozd
BMC - Biower Melor Gapaciton Ha = High Proszsure Switch PLCR = Powsr Lin Sandar Becever
SR = Bigwer Relzy LT = High Tarmperature Swiich SR -~ Rpogram Relay
O = Camprassar Coslacior as = Randem Start Relay
SoH = Cransczza Heater AYA = PBeversing Vaive Azlay
COMP =  Comprossar S = FRevorsing Vaive Sclencid
TRL - Comprassor Capacitar f=in) = Siwbdewn Relay
e - Ganirei Relay SR = Spapiai Lockoul Beiay
=5 =~  Sefety Shudewn Mochle
TR - 24-Vali Taminal Blick
Ta = Time Delzy Relay
TR = Timer Relgy
TRAKS =  Line Yol'age to 26-Val; Transicrmer
MOTE = “/Donatos avaizbie a5 aplion)
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Start-Up

Preparation for Stari-Up Sysiem
Cleaning and Fiushing

Cleaning and flushing the Water Scurce Heat Pump System — when correctly done — is the single most impartant
step to ensuring proper siart-up and the continued efficient operation of the systam.

Carefully follow the instruclions provided below to propsrly clean and flush the system:

WARKNING: BEFORE SERVICING THE UNIT, DPEH A UNIT DISCONMNECT TO PREVENT iHJURY OR DEATH
DUE TO ELECTRICAL SHOCK OR CONTACT WITH MOVIMG PARTS.

1

o

-

Install the system wih the supply hose connacted dirsctly to e return riser valve, this can be accomplished with
2 singie langth of fiexible hose, as illustrated in Figure 11, Mote: Substitute two longths of flexible hose joined
tagether with a fisld-supplied, standard NPT coupling and the flare-fitting-to-pipe adapters provided with the hoss
kit [Figure 11; wheanever ong length of hose is too shon {i.e., the resulting connection would exceed the minimum
end radius of tha hoss).

Wenfy that etecirical power fo the units is disconnecied, and that the haat rajector is de-ensrgized.

Fill the system with water, leaving the air vents apen. Watch to see that all of the air is bled from the system; at
the same time, prevent any overflow of water. Check the syslem for leaks and repair appropriatety.

Chack, and adjust the water/air isvel in the expansion tank.

Start the pumps — with the strainers in place — and systematically check each vent fo ensure that all of the air is
oled from fne systam. Verify that make-up water is available and adjusted properly to replace the space taken up
oy the air. In addifion, make swe that the pumps are adequately bolted down and aligned to prevent demage to
the seals and coupings. Again, check for system leaks and repair any ihat are apparent before proceeding.

Set the bodler to raise the loop temperature to approximately 85 £ Open a drain at the lowest point in the system;
make sure that the make-up water replacement raie equals the rate of bleed. Condinug 1o bised the system until
the water appears clean — or {o7 at 12ast three hours — whichgver is longest; then, completely drain the system.

RHefill the systern and acd trhisedium phosphate In a proportion of approximately ore pound per 150 gallons of
water. Reset the bojier to raise the wop temperafure to about 160 F. CAUTION: Tn aveid [ECISS'II:IIE.' damage to pip-
ing systems consiructed of plastic piping, do NOT allow loop temparature o excaed 110 E Circulate the solution
tor a minimerm of gight to 24 hours. At the end of this peried, shut off the circulating pump and drain the solution.
Aepeat f necessary. (Many confractors repeat this oparation — 1.2, filling and dumping — as many as eight
limes to ensure system water cleanliness.)

Remove the short-circuited hoses, and reconnect them to the proper supsly and return connections on 2ach of
e units. Then, refill the system and remave all of the gir. Test the system pH with [#mus papst, and jeave the
systam water slightly alkaline (i.e, pH 7.5 1o 8.5). If the systemn continues 1o be acidic, appropriate chamicals
must he addad. CAUTION: At no time should "Stop-Leak” or any similar chemical agent be Used in this systam.
Additicn of such chamicals to the locp waler wilt foul the system and inhibit unit operation.

Aftar the system s successfully cleaned and fushed, set up the controls to proparly maintain loop temparatures:
ihen, check the main system pangfs, safsly cutouts, and afarms.

Figure 11.
Tempnrarg connggiion for

Flushing
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Alternate Connection Mathod:
Use standard coupling (feld supplied)
and foss sdapters io ioin 2 hoses.




Sysiem Checkout

Afier completing the installetion (including system cleaning andg flushing! of the Water Source Heal Pump Systam, a
series of system chachs and recordings of system parameters must be made. An cutling of thess system chacks is
provided Below, and covers ondy the most essential aspects of the system. A much marg complete checklist is provid-
ed i the "Water Source Heat Pump Systern Start-Up and [nspection Sheet” found near the end of this manual. The
inslalling cordraclor should use this form fo ensure that the systam check out and start-up napections are conducted
Fropetly.

in addition, the instaling contractor should also complete the abbreviated "Installation Checklist” at the back of this
booklet and return it 1o the local Sales Cifige.

1.
2.
a3

- £,
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;-Fuitage Check: Ensure that voltage is within the utilization rangs specifications of ine unit comprassor and
an mofor,

Systern Water Temperature: Ensure that it is within an acceptable rangs fo facilitate start-up: see Takle 7.
{When conducling thiz check, be sure jo verffy the proper heating and cooling saipoins a2 well)

Syetem Water pH: Verify that syslem water exhibiis an approximately nautral balance (e, apH of 75 or
8.5, thiz will contribuie to the longevity of the hoses and heat axchangers.

System Flushing: Proper system cleaning and flushing is the most important aspect of the star-up proce-
chrre for water source heal pump installations. dfgka sure that tha system has been fushed properly, with all
suzply and retusn hoses connecled enddo-end as Mustrated in Figurs 11 (This particwar methed not only
fackflates system flushing, but also prevems fouding of the unit heat exchangers by system water) Watar
used i the system must be claar city water with no visible dirt, piping 2239, or chemical cleaning agents
apparent.

Closed-Type Cooling Tower {or Open Tower w/Heat Exchanger): Hequired to ensure continuad
cleanliness of the systam water, while providing the means for remaving excess heat from the building. Be
sure to check equipment for proper temperaturs cet points and operation.

Balanced Water Flow Rate to Heat Pump: Make sure that - as each heat pump unit is installed — ihe inlet
and outlet water lamparatures are recordad; refer io the "Heat Pump Staft-Up/inspection Sheet." This chack
will eliminate nuisance urt ip-otts resulting from water velocitias that are either too low ortoo high: it can
glso prawent the cocurrence of erosivae water flow rates.

Standby Pump installed: Each system must have a standby pump for proper sequencing and aperation,

Syslem Conirols Doerational: Verfly that the system gontrols are fundioning and providing the proper
sequencing; this check is necessary to ensure that no catastrephic syetem failures occur (8.49., frozent cooling
{owers o7 heal exchangers, nuisance system shuidowns, ets.).

Freeze Protection for Waler System: Be sure that freeze pratection is provided for the sutdoor porion of
He loop water system. [nadequate freaze protection can lead to extremely expansive tower and sysiem pio-
ing repairs. Note: A problem commonly associated with this type of system occurs whan it s filled — during
construction — for the purposs of cleaning, firshing and tasting. Aftar teating is complete and 1he system s
drained, the huiding is oflen lefl without hizat during winter conditions. Since the condenser ¢olls never fully
drain by themsahes, thay will freeze undoss glyeo! i added to the systam. Be sure to aveid this practice
whanever winler conditions prevail

Syslzm Water Loop Free of Alr: Verify that alt air Is removed from the system. (Alr in the system will impair
uniit operation and cause corresion In the system piping.)

|Init Filters Claan: Chack 1o ensurs that unit filter 18 clean; this w3l contribute to the proper operation of the
unit by ensurng adsquate aiflow acmess (ke coil. Climate Master recommeands that the contractor ingtall a
new filter in ezch anit beforg attermpting start-up. In addi®ion, use 2 vacuum fo remove any debris or dirt
‘ndged fn or on tha units.

Check Unit Fans for Free Rotation: Manually miate fans to make sure that they rotate freaty, and that they
arz secured properly 1o the fan shafl. Do nod oil fan mators an star-up; they were fubricated at the factory,

System Control Center Installed: A system control and &larm pang! is a necessity 1o ensure contral of the
temperature setpoints for operation of the systerm's heat rejeclor and Holler. (deally, the paneal should aiso
contain condition sigrals, both sudio and visual, to indicate abnormeal leop water tamperaturas or 1ack of
water flow. Indicator fghts for the primany and standby loop circulator pumps should also be providad.

Miscellaneous: Nota any questionable aspects of the installation,
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Table 7. Operaiing Limits (3

Constraing Minimum Mormal Maximum
Power Supply Voltage: (17
2086001 197 =208 218
2301601 216 230 252
P 285801 244 285 250
‘ 208/80/3 187 208 218
230603 218 230 252
AB0ERE 432 460 h04
Entering Air Temperature: (£} i
Wet Bulb (Coolig) E7F B1-67 F TaF
They Bully [Haating) 0 F 6575 F 80 F
Ergaring Water Temperature:
Ceocling el - 20890 F 85 F
Haaiing 6l F ; G§5-75 F 85 F
Surrcungding Ambfent A F 85 F OB TOF
DB &7 F WE We
Watsr Pressure
{Excluding Hose Kits) — — ! 350 psfg
Mates:

*. \oltage ufilization range complies with AR| Stendard 110.

2. Wher using 100 pereent outsice air 25 a source of ventlation, s 40 F DB minimum and a 80 F WE are acceptabla, 2ot the cabinet may sweat
Suring het weather,

3 Delrmination of cperating fmils iz dagendent pimaiy upon 3 fzctonz: (1) return air feragerature, (2} waer temperature, apd (3) ambisnt tem-
peratrs. Whenever any onz of hess fackers is at 2 mmimum ar mazimurm ke, the sther wo RBetors should ba at nermal levels o ensue
DTOpET Uit operzion.

Extreme vanizfions in temperature and humidit. and cormosive water or &t will adversely affect unit performanca, refiabitiey and senvice lise.
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Unit Start-Up
Use the procedure outlined below to inftiate proper unft start-up:

1. Adjust al valves to the jull open position, and tum on the fine power to all heat pump units. WARNING: HIGH
VOLTAGE iS PRESENT N SOME AREAS OF THE ELCTRICAL PAMELS WITH THE DISCONMNECT
SWITCH(ES) CLOSED. BE SURE TC EXERCISE CAUTION WHEN WCRKING WITH ENERGIZED
EQUPMEMNT.

z, Cperafe each uni firs! in the cooling cycle. Room femperature should be in the normal range (2., approxi-
mately 61 10 67 F, wet bults, Loop water temperature entering the heat pump should normally be at lsast 84
F, but nat in excess of 85 F. Refer to Table 7 for more specific information on the operating parametars. Mote:
Three factors detarmine the operating Brmits of a unit: $1j| retusn alr temperature,18) water temperature, and
(37 ambient temperature. Whenever any ong of thase faclors is at & minimum or maximum level, the other
twio factars must be at normal levels to ensure oroper undf cperation.

a. Forheal pumps equipped with an aptional, accessory MG O thermostat, adiust the thermesiat temperature.
For heat pumps equicped with an optional, accessory ACC thermastat, set the thermoslat temperature indi-
caiors i ihe far i=f pesition, and the selector swiich to ALITO. Al this time both the fan and the compressor
should nun.

b. Check for oo air delivery at the registars or unit grille g few minutes after the units have begun 1o operate,
L.ist the identification numer of any machines that do net function &t this time,

c. Check the glevalion and cleanfiness of ihe condansate lines; any dripping could be a sign of 8 blocked Ine.

3. Operate each heat pump in the heating cycle immediately after checking cooling cycle oparation. Moie:
Horizontal heat pumps are designed to start heating at 2 minimum return air temperaiure of 50 F with a nor-
mal water fiow rata and ambient iemperaiure,

a. If the uni is equipped with an optional, accessery MG thermestat, adjust the thermaoslat temperature indica-
inr o the highest seﬁing and st the seleclor switch {o HEAT; both the fan and the compresser should run, If
ihe unf is equipped with an optional, accessory ACO thermestat, set the thermostat temperature indicator
fewvers to the far right position with the selector switch still set on AUTS; bath the fan and comprassor should
rLif.

b. Gnge the unit has begun o run, check for warm air delivery af the registers or unk grille. Again. the inglalling
corractor must list the room identification of any machines that do not function.

4, It the untt fails fo operate. conduc! the following checks;

a. Check ihe voltage and current; it should be in accordanca with the electrical specifications describad on the
unit nameaplate.

b Look for wiring arrors; check fos [aose termingf soraws where wire connactiong have basn mads on both the
e and low-voltage tarminal boards.

Check for dirty filtore; a clogged filter will cause the unit's safety culouts to stop unit eparalion,
Veridy that the supply and ratarn piging i properly connectad to the indst and outlst sonnactions on the ung

If the fan fails to operate, check to see that the fan wheel turns freely and that i is secwred to the shaift. Also,
detarmine whether the fan operaies during both the healing and cocling medes.

if the checks deseribed above fait to reveal the problem and the unit stili wiil not operate. be syra to contact a
trained service techrmaizn o ensure proper diagnosis and repair of the eguipment.

[

oo

—
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Maintenance

Mainienance Procedures
Farform the mainfenance procedures outfined below at the intervals indicated.

WARMING: BEFORE SERVICING UNMIT, OPEN UNIT DISCONNECT SWITCH TO PREVENT INJURY OR DEATH
DUE TO ELECTRICAL SHOCK OR CONMTACT WITH MOVING PARTS.

Inspect filters every three months. A regular maintenance schedule is recommended, and the frequency of i
ter changeouts depends upon the type of occupancy {e.g. hotel, office. school). CAUTION: To avoid fouled
machinery and exlensive unit clean-up, do not operale units without filters in place or use as a temporary heat
zourte during construction,

To remove the fiter from a unit, simpty slide the fiiter out of its frame. When installing a new fiiter, ba sure to use
the slide-in rails to guide the filter into the proper pesition. Verify that the aiflow arrow found on the op of sach fil-
ter poirs toward the unit,

Refer 10 Table 4 to determine the proper fitter type and size for each unit.

i Check condensate drain pans for algae growth at three-month intervals. When algas growlh is apparert,
consuli awaler treatment specialist for proper chemicas treatment. Typically, the application of an algacide svery
three months wit eliminate algae problems in most locations.

1 Visually inspect the unit at leas! once each vear When ingpecting each unit, give gpecial atterdion to the hose
assemblies; note any signs of deterioration or cracking, and repair any leaks immediaisly.

13 Conduct an amperage check annually on the comprassor and fan motor, Amperage draw on this equipment
shiould not exceed normal fuli load or rated toad amps by more than 10 parcent of the values noted on the unit
nameplate. Aecord the values obtained in this check in a log book so that a deteriorating condition in a fan mator
of COMpresser can be detecled prior to compeoneant failurs.

- Clean the refrigerant coll at least once each year {or more frequently if the unit is located in a "dirty' 2hvi-
ronment) o heip maintain proper unit operating efficlency.

Safeiy Conirol Reset

Al heat pumps are furnished with high-pressure andior low-temperature or low pressurs safsty swilches to prevent
tha unit from operating at abnermal conditions of temperature or water flow. The high-pressure control used on
Horizontal units is designad to open #is contacts at 380 psig and awtomatically reclose tham at 300 psig, while the
contacts of the low pressure switch cpens at 35 psi and reclose al 50 psig. Reset is accomphshed by opening and
closing the circut breaker swich, regardless of the position of the conirol lever(s) on the thermostat.

Mote: If the unit mosi be resst more than twice at normal emering air temperaiure, be sure to chack # for a ity filter.
acnormal sriering water temperaiures, inadequate or excessive water flow, and internal ma¥unstions.
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Troukle Shooting Guide

Troubie Cause Cure
Suspected Hand valves in water ines 2pen valves,
iregyfficiar ciosed, or partially clozed.
water flew
ifrough
condenser,
Ajrin watar iinas. Bieed systemn at highest point. Loogen refem fitting at
oitending unit to check for air,
Obsiruclion in piping due Gheck in and cut water temperature at unit oo heating
to insLefficiant intial and eooling for rormal 21l or rige i temperatere.
flushing.
Water circutating pums Repair or replace.
not operating.
Flugged strainer Clean slrainer.
in syslem piping.
Blower Mo power, Check suppty ling fuses, circuit hreakers, and be sume
inoperative. the power is on at the conditioner. Voltags to the
equipmer must be within plus ten or mikus five percent
of valtage given on data plate, whenever conditioner
i running.
Fauiy thermostat or Short unit low voltages tsrminals B i G condim # fan runs,
sub-baze. repair o1 replace thermostat sub-base.

Blower wheel will not
HEEN

Faulty capaciter (PSC
motors only).

Loose conneclions at
thermostat of sub-oase.

Lonss wire infan
tmator wiring.

Fauiy fan relay.

Biowear motor feilure.

Make sure shipping block under blower wheel has baen
removad and wheel furns frachy.

Heplace capacitor
Tighten,

Tighten.

Replace.

Check for open, short or groundad wirtng, I cordimmed
replace motos

Gropnded sigcirical

Equipment gives
girsuit.

Elecirical shock.

Kili the power fo the unit and locate with continuity
checker, then eliminate.

Grounded electrical
caniit.

Circuit breaker
irips (or fuses
Blow) repaatadly.

Dizconnect blower motor leads and compresser motor
leads. Check aach motor for grounds by placing one
probe of cominuity chacker of motar frame and other
on gach lzad in furn. Replace metor § confinuify shown
wilh any [ead. If motar checks no ground, locate
graund in wiring or cther devices, and repair or replace
defective part,
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Trouble

Cause

Curg

Insufficient
Agating capacity.

Loss of refrigerant
charge.

Deteclive refrigerant
ravarsing valve sclencid.

Water temperature tog
high.

Insufticient afr flow
through room side

oodl due fo;

al Dirty roem side coil,
o} lee on room side coi,

¢t Diny air fiiter.

d) Obstructed duct or
discharge grilles.

et Blower Motar not
rhning.

ft Blower Motor not up
to speed

g; Blower slipping on
motor shaft

Locate leak, repalr and recharge or replace
conditionar.

Replace solenoid.

Chack waler supply (should be between 50°& 359

Clean the coil.

Turn equipment off to 1l ice mel (see jast two Hems
of “Endire unit does not run™.

Clean or replace,

Remove obstruction,

Check as in "Blowsr inoperativa”.
Check for correct voltage.

Qif moior {f necessary.
Adjust Blower Wheet posttion and tighten set screw.

inscficiant
cooling capacity.

Accassory electric heat
equipmemn such as duct
heating or draft barrter
gnergized due to
impraper contrmt setting.

Wintdow and doors in
mom are opan.

‘Water temperature foo
Aigh or flow too low.

COmpresscs net pumpHng
incicated by

2y Low ampefage.

o Condensar not warm,
gvaporator onhly part-
ialfy cool. ar not ai ak.

Insufficien charne of
refrigerant indicated by:
2) Low amperage

b) Condenser rat warm.
¢) Comprassor locks out
o low pressure swilch,

Check controls and determing proper getting.

Close them.

Check for reason and comrect,

-

Replace conditioner.
Renlace conditionar.

-

Heplage condifioner.”

HRaptage conditicner,.”

Water drips
rom sondgiongr.

Condensate drain plugged.

Condensate drain mng
up hill.

Dirty filters.

Mo trap provided at
1Tt outlet.

Blower motor not up to
speed.

Blower ioose of
incorractly positionsd.

Remove cbstructions to water flow.

Correct piping.

Clean or replace fifer.

Inestall 1" trap ieaving unit.
Check for correc) voltzge. Oil motor, § necessany.

Adjust.
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Trouble Cause Cure
Eauipmenmnl fs Blower rubhing agains! Adjust fan posiion on motor shaft or reposition
i= noisy. enclosure, fan motor bracket azsembly.

Siower Motor bearings
are dry.

Laose Blower hold-down
nuts an motor-bracket
assamiiy.

Faulty comgressar {bmo-
ket intersal mounting
Spritga).

Refrigerani aheorbed in
compressor of after
extended shul down,
Buzzing relay.

Equipment improperly
inelalfed,

Lubyicate with SAE No. 10 oil or reptace mator,

Align Blawer assembly and tighlan nuts,

Replace condiiones.”

Noise wilf disappear afier equipment runs a white.

Beplaca relay.

Make necessary agiustments
to components.

Loose terminal box Tighten.

cover on side of

COMPIESSOT.

Logse eleclrical Fastan securaly.

COMPONSmnis,

Copper tubing Adiust by bending of apolying tape.

vibrating.

lopse sheet Tighten.

metal parts,
iInit vibrates Discharge or suction Bend and adjust for clearance where hitling.
or raftles. fube hitting

metal sudace.

Looss or Tighten or replace blower.

bem blower.

fower motar out Check a!ignment znd tighten mounting. Replage

of alignment. moter if shaft is bent.

bent shait or

looss on mounting.
Svaporator Clogged abr filter. Check filter. Clean or replace If found too dirty.
ices over. :

Evaporator blower motor

" tripping off on
“overioad. -

Lnit eperaiing at too low
maom temparaiure

Unit operating at too
low water tempearature.

Check {or averheated evaporator biower motor and

tripped overioad. Aeplace moter if necessary.

- i roem temperature drops below 55° T the

evapoTator may 168 Over.

When unit oparates when water is ioo cold
it may ice over.




Trouble Cause Cure

Entire uni Slown fuse, Replace fuse or reset circuit breaker.
doss nat (Check for correct fuse. )

.

Broken or loose Hepdace or tighten the wires,

wirgs.

Valtage subply low I3 voltage 15 belsw mmimum volags specified
on Jatapfate, contact local powear company.

Low volfage circud, Check 24 wolf transformer for Burnout or voltage
l2ss than 18 volis.

Thermostat Set thermostat on "COOL" and lowest temperalurs setting,
unit shawld ren. Set thermostat on "HEAT™ and highest
termperaturs setting, unit does run. Set fan on "RON," fan
should run. § unit ghould not run in all thres cases, the
thermostat could be wired incorractly or faulty, To ensure
faulty or miswired thermeostad, disconnact thermostat wires
at unit and jumper between "R, "Y' "G," and W terminals
and units should run. Replace T-stat with corract T-stat anly,
A substitule may not work property.

Blawer Compressor overlaad In afl cases an "external or internal” lemperature

oparatas bul open. sensitive compressor overload is used. H the

COMmpressar compressor dome is too hot to towch, the overload

does not. will not reset until the compressor cools down. H
the compressor is cool 2nd the averload does nint
resat, there may be a defective or open overload.
If the overlpad iz extemnal, replace the overlaad,
ctherwisa replace the compressor,

Comprassor metar |mMernal winding grounded to the compressor shall,

grounded. Heplace the compressor |f compresssr burnout, install filter
dryer at suction Ene.

Compreseor windings Check continuity of the compressor windings with

oDen. an ochmmeter. [f the windings are open, replace the
COTMprassor,

Slower runs Voltage Supply If voltage is befow minimum veltage specified on
bt fow, the dataplate, contact logal power company,
COMprassor

does not.

Thermostat

Wiring

High or low
CressiHg COmmls,

Defactive lockout
relay.

Defeclive capacitor.

Seized compressar

Check setling, calibration and wiring.

Check for loose of broken wires ai compressoy,
capaciar, or sontaclor.

The unit could be off on the high or low pressure

cut ot control. Reset the thermostat to "OFE"

After a few minutes turm to "COOL." H the compressor runs,
unit was off on high of low pressure (sae trouble for possible
causesy. [f the unit still falls to run, check for faulty pressurs
switch by jumning the high and [ow prassura controls
indivicdually.

Stuck open, does not reset when power
is tumed off.

Check capacitor; if defactive, remove, replace and rewire
correctly.

Try an auxifary capacior in paralle! with the run capacior
momentarily. If the compressor stars but the probilem recurs
on stating, stall an auxifiany start kit. The hard-start kit

is comprised of a recommended stard relay and corracily
sized capacitor. # the compressor shit does not start, replace
the compressor.
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Trouble Cause cue

Init off on Discharge pressure On COOLING Cycle: )

high pressure teo bigh. Lack of, or inadeguate, water flew. Entering water
cut-out too warm. Scaled o plugged condanser,

sontrol, On HEATING Cyola,

Refrigerant charge.

Defective high
preEssure switch.

Lack of, or inadaguate, air flow. Enlering air
too hot, Blowser inpperative, clogged filtar or o),
restrictions in duchwork,

The unil ig pvercharged with refrigerant, Bised off some
charge or svacuate and recharge with specified
amount of R-22,

Stuck open, does not reset, or has defective

calibration. A replacemeant switch is available that attaches
to ihe service port. When # i5 necessary 1o reptace sither of
the pressure switchas or reversing vale, wrap them with &
wet cloth and diredl the hest away. Excessive heat can
damage them.

init off on fow
pYeESsUTE cut-
aut comrol.

Suction pressurs
too Ko

Or COOLING Cyele:

Lack of, or inadequate, air flow. Entering air tao cold.
Blower inoperative, clogged filler or ooil, restrictions
in ductwark.,

Cin HEATING Cyole:

Lack of, or nadequeate, water flow. Entering
waier oo ¢old. Ssaled or plugged condenser,

When installed in an unconditioned space, (such as a
garage) the unit may not start in coob weather,
lapproximately 507 &) Inthis case, i may be necessary to
gtart the unit on cooling in conl weather for three o five
minuies, then shut off and turo {6 heat, after one minute
shut down. {8 may be necessary 1o repeat this procedure
several timas, espacizlly when a crankease heater is not
Lsedh

it off on
high pressure
cut-out
aontred,

Discharge pressure

teo high.

Refrigerant chamge.

Defective high
pressure switch,

On COOLING Cycle:

Lack of, or inadequate, water fiow, Emering waler
too warm, Scaled or plugged condenser.

On HEATING Cyzle:

Lack of, or inadequats, air fow. ERlaring air

foo hol, bliewer inopearative, clogged filtar o1 oo,
restictions in ductwork,

The unit iz overcharged with refrigerant. Bleed off some
gharga or evacuate and recharge with specified
amount of R-22.

Stuck opan, does not reset, or has defective

calibration. A replacement switch is avatlable that attaches

1o the senvice port. When i is necassary o replace sither of
the pressure switches or reversing vaive, wrap them with a

wat sloth and direct the heat away. Excessive heat can -

damage them. '
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Troubiz Cause Curz

nit off on ow Suction pressures On CODLING Cyele:

grassurg cuf- ton e Lack ¢f, or inadequate, air flow. Emering air tog cold.

out control. Blower Tnoperative, clogged fiter or coil, restrictisns
in ductwork.

Jn HEATING Cyele:
Lack of, or inadequate, watar flow. Entering
water too codd. Sealed or plugged condenser.

wWhan installed in an unconditionad space, (such as a
garage) {he unit may not start in cool waather
{8pproximately 50 F). Inthis case, it may bg necessary to
start the umit on cooiing in cood weather for three to five
minutes, then shut off and furn o heat, after ane minute
shut dowr. {1t may be necessary to repeat this procedurs
soveral imes, especially when a crankease heater is not

pmed )
Hrat off on Hefrigerant ehargs. The ot i [ow in chamge of refrigerant. Locate
o'W pressurs leaks, repair, evacuale and recharge with
out-out spacified amaount of R-22,
comral.
Cefactive low Stuck opan, does not reset of has defective calibragion.
pressure switch. A replacemeant switeh is availatie that attaches to the
service port. Whan it is necessary to replacs the pressure
switch, wrap i with a wet cloth and direct the heat away
(excessive heat can damage the pressure switch).
unit short Thermostat The differential is st o0 closg in the thermaostat.
oycles, Headjust heat articipator,
Wiring and cantrois., Loose connections in the wiring, or controt contactors
defective.
Compressor overload, Delactive compressos overfoad, chack and replacs i
nacessary. [ the compressar runs too hof it may be due o a
deficiend redrigeranl chargs.
Thermostat Impropearly located thermostat (eg. near kitchen, sensing
inzecusately the comfort lavel in living areas).
Water leak, Plugged condensate Condensate drains pick up dirt or algas which
drain or machine out can grow, causing the drain ocutiet 1o clog and
of level. congdensate to overlow. Insped! and clean.
Chedk level of the unit and adjus:.
iInit heats Reversing valve does The splencid valve is energized due to miswiring at
anly. niot shift. the uni or the thermostat. The valve iz sluck. The

thermastat i in the cood position.

* Where the cure is 10 replace the conditioner: disconnect power supply, thermoslat leads, air discharge connedlion,
condansate conneclion, close water valves, and disconnect water in and out connections. Replace with spare condi-
Honer and reconnact. Opean water valves and chack operation.

**Nota: Before trying 1o correct the noise, determing its cause — blower or comprassor. Operats the blower only. If
this dessm't cause the noise, the compressor is the source.
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WEHP System Start-Up/inspection Sheet

Instailing Contractor: Use this form o thoroughly check out the system
and units before and during siart-up.

Jab Hame
Zales Ordar ba.
Salas Enginzer
Salos Office
Telechone Mo

Jab Leestian

Inateling Conrscior
Bldg. Mainenance Mo,
Enginear

In erder to minimize froubleshocting and costly unit and system failures, compleie the following checks and data
enlries bhefore the system is pui into full operation:

Loop Water Circuit

i

i

d

Cleaning/Flushing Completad per Seecification
Dals:

Comparny:

Balanced per Specificaiion
Date:

Company.

Chemical Tregtmem per Speciication
Cate:

Company:

Loop Temperature Comral Method

-

Systern Panel Instafted
Pangl Type:

Checked for proper operation of

O0ooCoo

High Temperatuye Alarm
Low Temperaiure Alzrm
Mo Flowr Alarm

Fump Sequencing Device
Fump Lead/Lag Feature
Coofing Tewar

Boiler

Heat Rajecior

i

2

Closed-Loop Cooling Tower
Tower MakeMode| Mo

Full Loop Waler Flow thru Tower

Chacked for proper operation of:

OO0D0O00 U

ooooo

Closure Dampers
Spray Pump

Fan Motors
Sump Float Valve
Sump Heatar
Heat Tape (on Exposed Piping)
Expnsed Piping Properly insulated
Open Tower with Heat Exchanger
Tower MakeModel No_:

Heat Exchanger Make/Model No.;

Tower Operates Propetly

Loop Water Inlet Temparaluse;
Loop Water Oullet Temperature;

Tower Water Inlst Temperaturs:

Tower Water Dutlat Temperalura:
Tewrer Loop Pumps JQuartiy:

mm ™

]
3

Autematic Sequencing
Alarms

Boiler

[y B

Boiler Type:

Bofiar Moded Na.:

Sperating Contmi Setpeint: F
{Should be 60 to 70 F}
Hi-Lirmit Cutowt Setpoint:
(Sheuld be 50 F)

Steps of Heating Chacked in Saguence
Chacked Ling Carrent To Ezch Heater Element
(Eleclric Ony)

Tl

System Main Circulaiing Pumps

o0

PLump Make/Model No..

Quantity:

Automalic Pump Sequencing
Mo Flow Alarm

Discharge Pressura:
Suction Pressure;
Flow Rate:

Vibration Isolation:

i
)

Frorm Floor
From Piging Systemn

Systam Piping

0

Closed Leop
Piping kMaterals:

psig
psig
GPM

O Thermomeater/Aquastats instalted in Loop

O

Correct Levet in Expansion Tank

&ir Venis

Instalied at Proper Points in System

System fake-Up Waier
i Automatic

i
Q

Marual
Chemically Treated

Aiake-Up Air System

0l

Installed per SpacHication



Individual Heat Pump Check
Complete this inspeclion for each unit:
LInit Location:

iJnit Modal Mo,

Unit Seral No.:

Clzan Fiter
Clean Drain Pan
Condansate Trap Instafled
it Started in:

Heating Mode

Cogling Mode

Entering Air Temperature,

Leaving Air Temperature;

Entering WaterTempearaiure:
Leaving Water Temperaturg:
Volts (Undzr Load):

Fan Amps:

UCOCUUOo0pne Jus

Compresser Amps:

Comments

= T M
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Installation Checklist

The fpilowing form Showild be filled out by the insialiing contractor and
refurned 1o the iocal Sales Difice.

[ Te avaid dizassembling iz mancal, simply make a phaocopy of fie complotzd orm and sond it t2 the sakos oficn)

Job Mame dob Lasation

Sxzles Order Mo,

Zales Engineer fmatalling Comractor
Zales Ofico Slda. Maintonznce Mar.
Telenhone Mo, Engingsr

Esgantial liemsa Checkolrt

d volkage:

System Watar pH:

21 Loop Temp. Cooling Setpoint: F
Loop Temg. Heating Sefpoint: F
Loop Water Flushed Ciean

Closed-Type Cooling Tower

Water Flow REate to Heat Pumpds! Batanced
Stardby Pump Instafled

System Contrals Functioning Properly

Cutdoor Portion of Water System Prolected from Fresze-Up

N o T A

Loop Syslem Frae of Air

1l

Fitters Clean

Condensate Traps Instalisd

O ou

Cthgr Congitions Found:




NOTES



NOTES



Coninuing enginesring reseassh resllls in siozdy
‘mproverments. Themefore, hasa soedfczlianz are
Suhjgc! o change withols notice,

o 033 Cimale Magmas Frinted in LLE.A.

B0, Box 25733

Oklghoma City, OK 73125
[405) 745-8000

FAX [405) 745-8053



