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installation

Localion and Access
Horizonial Units

Bacguze Horzontal units are designed for installation above a false ¢ailing or cailing plenum, accass
ecomes an exfremely impeorant consideration, Be sure that the site chosen for untt installation oro-
vides encugh clearance io allow easy maintenance or senvicing of the unit without necessitating its
semoval from e caibing.

& number of guidelings 1o consider when installing a Horizontal unit are lizied below: refer io Figurg 1
for an Miusiralion of a typical Horizontal nstallation.
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Provide g hinged access door (in concealed-spling of plaster cellings), or removabiz tiles (in T-bar
or lay-in celings).

The access opening must be large enough to accommodats the service technician as he sar-
vices the unit (inciuding cormprassor removal and replacementt, and 1o permit removal of the unit.
Rafer i Table 1 for overadl dimensions of the unit.

Provide easy access o hanger brackets, water valves and fittings, and screwdriver clearance 1o
actess panels, the discharge collar, and alf slagirical cormacticns.

¥ a return duct is used, be sure to provide a duct slot for filter raplacement.
To ellow refnoval of the uni do not nm obstnuciions {e.g., piping, electrical cable, ete.) undar the unit.
Minimize obstructions in the conditionad space Deneath the unit whenaver possibis. A manual,

partable jack can then be used o It and supped the weight of the unit during installztion or
servicing. Sae Figura 2.

Tabie 1
Horizontal Unit Dimensions

Linit Size Bimensions {. x Wx H}
) 0oe, 009, 612 20" x 34" k11 1
M5 015 2" w43 17 .
a24_ a=6 20" x 43" x 19"
036, 042 2 x Ay 21”
: 048, 0640 36 14" x 38 147 5 29 5/8"
| 08a, 129 ! 724" x 3614w 21

Dimansions in inches

Dimensions shown above do not include duct collar er hangsr brackets.
Dimensicn “L" is measured acgrogs the front of the unit {i.2,, watsr connection side).



initial Inspecticn

Be sure to inspect the carton or crating housing each Horizontal and Vertical unit as # is received at the
ok site and bafore signing the freight bill. Verify that all items have bean recelved and that there s mo
visible damage; note any shotages or damage on alt copies of he freight bill, In the evant of damage or
gioriage, remember that the purchaser is responsitile for filing the necessary claims with the carier.
-oncealed damage not discovered until after unioading muest be rapored to the carrizr within 15 days of
is receipt.

Unit wiring diagrams and insialiation/foperalion/maintenanca instructions are providad with each unit.
Befora unit stan-up, be sure to read these matuals to become familiar with the unit erd its oparation.

Notice that an ingtaltation checkiist is provided at the and of this manaal; it should be complated sitar sl
the instalation procedures described have been accomplished. A periodic mainterance checklist is pro-
vided int the “Maintenance™ saction 1o outling recommended maintenance schedules. Do not subsiiute
these checklists for the detailed information found in the appropriate sections of this manual.

in addition, a stast-up/inspection Iog has alsc been inciuded at the end of this manual to encourags
therougin unit checkout at indial starf-up.

Siorage

if the aquipmant is nol ngedad for immediate installation upen s srevel ai the job site, it should be lef
in #s shipping carton and stored in & clean, dry area of the Luilding, or in a warshouse. Units must be
storad in an upright position at all imes. | canon stacking s necassary, stack units as follows: Horizon-
faf units, maximum 4 high: Vertical units up to and including moded 980, 3 high: Verical units 050 to and
ncluding 120, 2 high. Do not ramove any equipment from #is shipping package untit & is neaded for in-
stallation.

Unit Protection

{Once the Horizental or Vertical units are properly posiioned on tha job site, they must be coverad with
gitier a shipping carton, vinyl filn, or an equivalent protective covering; open ends of pipes stored on the
by site must be capped. This precaution is especially imporiant in areas where painting, plastsring, or
spraying of iireproof material and the ke is not yet complete. Foreign material that is allowed 1o ac-
curnuiate within the units can prevent proper stad-up and necessitate costly clean-up eperations.

Sefore installing any of the system components, be sure to axaming each pine, fitting, and valve, remaove
any dirt found on thase componants.

o NOT use these units a8 & source of heat during construction of the building sincs the units' tilters will
guickly fill with construction dirt and debris. (Operating a unit with a cloggad filter impairs or prevents

unit operation, and—as stated earligr—necessilaies costly unit clean-up.) § is strongly recommended that
an aternative maans of providing iemporary heat be used.

Prainsiailation

To prepare a Horizontal or Vertical unit for installation, be sure to complets the ingpections and ingfruc-
tions fisted balow:

1. Compare the electrical data on the unit namapiate with ordering and shipping information to
verily that the correct unit has baen shipped,
2. Do not remove the cardboard carion untd the unit 1s ready for installation.
3. Verlfy that the refrigerant tubing s free of kinks or dents, and that it doss not touch other unit
companenie.
4. Inspect ail efectrical connections; cormactions should be clean and tight at the terménals.
The cempressors of all Herfzontal and Vertical units are irternally spring-mountad, Those equipped with
exernal spring Vibration isolators must have bolts Iposenad and shipping clarnps removed.
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Access Guidslines
{Typical installation Shown)
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Yeriical Heat Pump Unils

While Veriical units are typically instalied in a flogr-ltevel closet or 4 smalf mechanical roor, the unit access
gyidelia‘ges for these unils are very similar fo those described for Horizontal uniis. Table 2 provides the overall
dlmermns of the varous sizes of Verical unitz. Refer o Figure 3 for a schematic of 2 typical Vedtical
installation.
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VYerical Unil Bimensions
i Uit Size ! Dimansicna (LxWxHy |
H ong, 112 19 187 x 15 38" x 24 E™
Figure 2 L 21 18 x 21 1487 2 37 A8
24, 340 237 X 23" X AT e
D36, Qa2 25 17 X 25 1ig- 42"
0443, 050 20 1/B" « B3 10ET 2 o3 Bt
08, 100, 13, 120 207 4" x 0 A

Hale: Glmenzions do rast Inchsae $ucs caller.
Cimensiens 7 inches,

Use these guidsiines to determning proper Linit placement:

1. Provide adequate clearance for filter replacement and drain pan cleaning. Do not allow piping,
condul, ele. to block filter access.

2. Provide sufiicient access to allow maintenance and servicing of the fan and fan motor, com-
pressor and coffs [Hemoval of the entire unit from the cleset to accomplish this should rot he
hecessary}.

3. FProvide an unobstructed path o enabis removal of the unit from the ¢loset ar mechanical room.

4. Provide ready access to water valves and fittings, and screwdriver access to unit side panels,
discharge coltar, and all electrical connections.



Zondensate Drain 2nd Trap

A drain ling must be connacied to each heat pump and piched to allow condensate to flow away from the
machine. A Irap, itustrated in Figure 4 below, must be installed in the condenszate Hne for verticat and hadzontal
1nits o insure free flow of condenzate. Figure & also shows the addition of vertical air vent tubes which arg
sometimes required at frequent enough irdervals to avoid air pocksts g0 that condensate can flow freely through
long, nearly horizontal drain lines.
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Plteh 1 In. Per 10 A,

Figura 5 - Candansate drain line for korzontal heat ournps.

Figure 4 - Condensate tran,

DIMEMSIONS DIFAENSIONS
HORIZONTAL . VERTICAL
UMIT SIZE A B POUNIT SIZE A B
005 344" ai4* nag e o+
ang s 3/4" 012 1" e
D1 ey 3/4" 015 1" 2104
o015 T ! 1" 1% il 2154
016 i~ ik nz4 1" FRIEE
c=d 1" 1 oAad 1 R
a0 1 1 036 1 21
136 R SR GaR 1T FRIFS
042 Poqn 114 YT 1= 21
4B 1" 134 CE0 = 21
050 1" Ea Mimmum Dwmensian '
098 1" 2"
120 1 2

kinimum Dimension




Hanging or Mounting

WWhila herizontal heat pumps may be installed on any fevel surface strong enough to hold their waight,
they are typically suspendad above a celling or within a soffit using field-supplied, threaded rods 1o sup-
part their weight.

A meunting kit—which includes four mounting brackels and vibration isclators—is shipped inside the
blower compartment of the unit. Attach the brackets and igolators 1o the bottom comers of the uni. Then usze
four field-supplied threaded rods 1o suspend the unit.

Se sure to follow the clearance guidelines described under "Lucation and Access”. Remember that the
unitt must not be mounted flush with the floor slab above, but should hang clear and be supported only by
the mounting bracket assemblies.

Lnit ingtallation within the plenum should provide adequate clearance for filter removal i any ong of the
four directions possible. On those applications with a refurm air plerum, a slof for fifer ramaval {fe.,
toward the front) must be provided.

Verlical heat pump units are usually instatfed on the floor or on sheives. To properdy isolate the unit, b
sure to place a pigce of rubber of necprene undsr the unit; the pad should extend beyend the edges of
the unit, and should be 3/8 to 1/2-inch thick. See Figure 8.

Socund Attenuation
Horizontal Units

Correct plasement of the Horizontal unit can play an impertant part in minimizing sound problems. Since
ductwork is normally applied to thess units, this enables the unit to be placed 5o that the pringipal sound
smission is outside the accupied space in sound-critical applications. A fire damper may be required by
the local code | a fire wall is penetrated.

Yertical Units

Because Vedical units are usually in small mechanical rooms or closets {see Figurs &), the location of
the unit ofien serves as the primary means of sound attenuation. Additional measures for reducing
sound transmission include the following:

1. Use a sound baffle, as shown in Figure €, t0 aftenuate line-of-sight sound radiated through ihe
ratum air gettes.

2. Mount the unit on & rabber or cork isomode pad to minimize vibration transmission to the
building struciure {The enlire base of the unit—not just the comers—should rest on the pad to
gnsure adequale isclation),

-
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Supply and Return Piping
Besides complying with any applicable codes, systam piping should alsg include the following featlires:

1. adrainvaive atthe base of each supply and retum riser 1o enable system flushing af start-up snd
during routine servicing;

2. shai-oftifbalancing vaives and unions 2t each uni lo permit unit removal for servicing; and,

3. shrainers at the inlet of each system circulating pump.
(Shut-oif/balancing valves, flow indicators, and drain tees in the supply runout and return at each
floor facilitate loop balancing and servicing. )

ingulation is not reguired on the lnop water piping except on those seciions that run through unheated
argas or ouiside the building. This is because the loop lemperature is normally between 8% and §0 F,
tharatare, the pioing wilk neither swaat nor suffer heat loss.

Condensalie FPibing

In mgst system applications, Horizontal and Verlical units are positionad directly above gach other on
suceassive Hoors, and the condensate risers are located next 1o the unile. A flexicle, nonpressure-rated
plasiic hose is fypically used io connect the unit condansate drain connection to the condansalts riser

i This condensale hose must be field supplied and installadl. To angure an unobstrucied flow of conden-
zate from the unit 1o the riser, this hose muost be caraiully arranged 1o avoid kinks.

Though the hordzental run of the condensate hose is usually oo short to pose any drainage probfems, it
is important to remember that horizonial runs of condensate line are typically pitched at lzast one inch
ter every 10 feet of run in the direclion of flow. Low points and unpitched piping cannot be allowed, since
diet will coliect in these areas and cavse stoppage and overflow.

To ensurs proper condansate flow from Horizental or Vertical uniis, the contractor must Install a conden-
sate Irap at each unif, with the top of the trap positionad helow the unit condensate drain connection,

ingtailation of Supply
and Heturn Hoses

Optional pressure-rated hose assemblies designed specifically for uge with Harizontal and Vertical units
may be ordered though hoses of a similar type can alss be abtained from alternate suppliers in tha Sald.
fn either case. these hoses will provide fong Iife and rouble-free service if they are properly selectad, in-
stalled and maintained.

Supply and retirn hoses are fitted with swivel-joint fittings at ane and to pravent the hose frpm twisting,
male adapters are provided 1o secure the hose gssemblias to the unit and risers. Referto Figure 7 for an
illustration of the hosas, and to Table 3 for 4 fsting of the hose kits available. Figure 1 fusirates the
supply, return and condensate hoses assembled to g Horizontal unit.

TAUTION: Extremely corrosive system water may require use of spacial cormosion-resistant fittings
and hoses. When this condition fs encountered, water treatment is required.

Hose assemblies must be installed propedy and checked regularly. Improper installation of hosa
assemblies may cause faillure or reduce senvice ife. Because water lzaks can cause severs damage 1o
carpeting, furniture, ete., it is extremely important that the installation guidelines providad below be

strictly icHowed 1o ensure that water leaks do not occur.

Ewival
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Table 3

Supbiy and Return Hose
Specificaiions

Galvanized Braid Siaimass Stest Brajd®
HAin. Operating Bursting Operating | Bursting
Hogs Chtsida Band Pari Fresoure Frossure Fart Prosstira Prassure
Size Dlameter Badlus Mumbay (P31} [PSI Mumber {F3SI} (PEI)
12" 22320 27a" ARED42 Kl 1200 AKSQIZ I 15C0 |
L 118 41727 AKTE42D 225 BG0 ARTS3Z | 30D 1200
: 1" T a/8" EREcY AKI04A2 175 FiuE] AkK1042 225 SC0D
N I 111187 & 3" ARIEZ 150 B0 AKizE2 203 Qo
. *Cptienal - on order only,
Revised

Te properly select and install the hose assemblies:

1.

Select the proper hose length fo allow the slack required Between connection poirts. Since the
hose may change in length from +2 to -4 parcent under the surge of high pressure, it is
nacessary to provide sufficient slack for expansion and contraction. See Figure 8.

Hoses must also be selected to the proper length to ensure that the minimum bend radius is not
exteeded. Exceading the minimum-bend radius can cause the hoss to collapse, thus reducing
the water flow raie, and/or damaging the hose wall congiruction. A minimum bend radiug

specification of four inches means that the shorest distance between sections of bent hoso
cannot be less than eight inches.

Use the following minimum bend radi when selecting metal hoses:

1/2-Inch Hose = 2-7/8-Inch Minimum Bend Radius
J4-lnch Hose =4-1/2-Inch Minimum Bend Radius
1-Ihch Hose =5-1/2-Inch Minimum Bend Radins

1 1f4 Inch Hose =6-3/2-Inch idinimum Bend Radius

Wheare tha radius falls below the retuired minimum, an angle adanter should be used, as shown
in Figure £, to avoid sharp bends in the hose.

Figure B
Slack Allowance for Hose mt_____:g =
Instafiation Fupht
L e} ~aEE
) b
Figure 9 - ;}k\.‘q;ﬁl’-'
Use of Angle Adapier to _ =
Achieive Proper Bend Radius G g
i i |
i‘lf.*_—::'f"': . ../'!I
wirang Fd;-r

Mote: Bend radius specifications are for hose assembfies stored at temperaiurss above 40 F {4
C). If hoses have been slored at temperatures below 40 F, the hose will be siiffer than normal.

Under these conditions, increase the minimum specified bend radius by 50 percent, and uss ex-
treme care to avoid bending the hose.



3. Pipg jpint compeound iz not necassary where Teflon thread ape has bean preapplied to hose
assembiies, of when flared-end connections are used. In those instances where pipe joint com-
pound is preferred in lleu of tape, use only a smail amount on the male pipe threads of the fitling
adapiers. Be sure to prevent any sealant from reaching the flared surfaces of the joint.

4. Where brass fittings are used, the maximum torgue—without damage 1o the fiting—3s 30 foct-
pounds. If 3 torque wrench is not available, use “finger-tight” plus one quarter turm. Tighten steel
fittings as necessary.

5. Do not twist hoss to avoid damage to the hoses walt or wbber compound.

6. Hose connections are completed with the incorporation of cembination shut-oiffbalancing
vaives at each unit supply and return riser 1o simplify removal of the unit, as weall as proper water
flow adiustment.

Elecirical Wiring

WARNING: T0 AVOID POSSIBLE INJURY OR DEATH DUE TO ELECTRICAL SHOCK,
QOPEN SUPPLY POWER DISCONNECT SWITCH AND SECURE 1T IN THAT POSITION.

CAUTION: Use only copper conductors for fisld-installed afectrical wiring. Unit terminals are not
designed to accept other types of conductors.

&ll fizid-installed wirthg—including the glacirical ground—must comply with the Mational Elecirical Code,
as well a3 applicabls local codes. In addion, all fisld wiring must conform to the Glass | temperaturs
limitations descrived in the NEC. Refer to Figure 10 for a schematic of the field connections which must
te made by the installing {or electrizal} contractor.

To ensure praper afectrical heokep, be sure to congult the unit wiring diagram pasted on the inside sur-
face of the electrical actess pangl Motics that the 24-wolf transformer connection must be modified if
the 1Enit nameplate voliage is 208-230 volis, and the actual supply power is 230 voits.

Mote: To minimize vibration and sound transmission to the structure, all final unit electrical connections
should be made with 2 length of flexible, rather than rigid, conduit.

Field instelled Wiring

A e
Fie[d-Supp;d—!

— | T——r— Discannect Switch
CAUTION
USE COPPER CONDUCTORS ONLY [
TO PREVENT EQUIPMENT DAMAGE
Pl = Ground

T WARNING : Heat P I - :
DISCONKECT ELECTRICAL POWER sat Pump | ; 3 i
SOURCE TG PREVENT INJURY OR = B Optional Remote
DEATH FROM ELECTRICAL SHOCK - — Foom Thermostat

Figure 18

A = Two powear wires on single-phase unils: three powear wires on three-phase units.
8 =1 H1 € manual changeover or auto changeover — 4 wirgs.

For muttiple compressor units andior eiher thermasiats, sge Unit Wirng Ciagram
Mote: Alf customer-supplied wiring i be copper only, and must conform to NEC and
facal electrical codes. Wiring shown with dashed lines must be flield-supplied and
fisld-installed.
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dotes:

1. Woltage utilization rangs complies with AR Standard 110.

2. When using 100 percent outside air as a source of ventilalion, a 40 F DB minimum and a 78 F WE
are acceptable, but the cabingt may sweat during hot weather,

3. Determination of operating imits is depandent primarily upon 3 Tactors: (1) retum aiy temperature,
(2y water temperatute, and (3} ambient tempearature, Whenaver any one of these factors is af a
MM ar maximum level, the other two factors should be at normal levels io ensure propar unit

operation.
4. Exfrems varialions i iemperature and humidity, and coresive water or air will gdversely affect unit
parformance, reliahilify and service life.

tinii Slari-Up
lJze the procedure sutiined balow to initiate proper Unit start-up:
1. Adjust all valves to the full open position, and turn on the line power fo all heat pump unis.

WARMING: HIGH YOLTAGE IE PRESENT IN SOME AREAS OF THE ELECTRICAL PANELS WITH
THE DISCONNECT SWITCH (ES} CLOBED, BE SURE TO EXERCISE CAUTION WHEN WORKING
WITH ENERGIZED EQUIPMENT.

2. Operate gach unit first In the cocling cyole, Room temperature should b in the normal range (ie.,
approximately 61 1o 67 F, wet buib). Loop water temperature endering the heat pump should normafiy ke at
least 60°F, but not in excess of 85°F.

MNote: Three faciors determine the aperating limite of a unit—(1} return air temperatera, (23 water
temperatire, and (3 ambient temparaturs. Whanevar any ong of these factors ig at a minimam or
mEimam leval, the other two facters must be at normal levels 1o ensure proper unit operation.

8. Forhesl pumps equipped with an optional, accessory MCO thermostat, adjust the thermostat
termperature indicator to the lowest setting, and the seleclor swilch to COOL. At this time, boih
the fan and compressor should run.

for heat pumps squipped wlth an eptional, accessory ACD thermosiat, sot the thenmoastat
temperature indicators to the far left position, and the selector awitch 1o AUTO. At this time beth
the fan and the compresseor should run,

0. Check for cool air dafivery at the registers or unit grille a few minutes aftar the units have begun
1o eperate. List the serial number of any machines thet do not function at this ime.

£, Check the elevation and cleanfiness of the condansate lines; any dripping could e a signef a
Glocked line.

3. Operate each heal pump in the heating cycle immediately afier checking cooling cycle
operation.

Noie: Horizontal and Vertical heat pumps are designed to start heating at a minimum return air
temperature of 50 F with 4 normal water flow rate and ambient temperatura.

a. if the uni is equipped with an optional, accessory MCO thermostat, adjust the thermostat
temperature indicator to 1he highest setting and sat the selactor awiich to HEAT: both the fan
and the compressor should am.

if the unit Is eguipped with an optional, sccessory ACO thermostat, set the themostat
temperatitre indicator lavers 1o the far right position with the sefoctor switeh still et on AUTO,
both the fan and compressor should run.

B.  Once the unlt has begun to run, check for warm air delivery at the registers or unit grille. Again
the instafing contractor must ist the serigd number of any machines that do not function.
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4. ¥ the vnit fails o operale, conduct the jollowing chaeks:

i,

Chack the voltage and current; # should be In accordance with the elachical specifications
described on the unit nameplate.

Look for wifing errors; check for loose terminal screws where wire conneclions have been made
on both the ne and low-voltage terminal boards.

Check for dirty fiters; 2 clogged fifter will cause the unil's safety cutouis to stop unit operation.

Yorify that the supply and returm piping is properly eonnected to the infet-and cutlat connections
on the unit.

If the fan faile 10 operate, check {6 sae that the fan whael turne freely and that it 7s sectred i the
shatt. Also, determing whether the fan operates during bath the heating and cooling modes.

if the checks described atove Tail io reveal the proktemn and the unit stili will not cperate, be sure
to contact 2 trained service technician fo ensure proper diagnosis and repair of the equipmant.

faintenance

Maintenance Procadures
Pzrfomn the maintenance proceduras oullined balow at the infervals indicated.

WARHING: BEFORE SERVICING UNIT, DPEN URIT DISCONNECT SWITCH 70 PREVENT INJURY OR
PEATH DUE TO EL £CTRICAL SHOCK OR CONTACT WITH MOVIMG PARTS.

[ 1]

nspect filters evary three months,

A reguiar maintenance scheduls is recommended, and the frequency of filter changeouls depends
uped the lype of cccupancy {e.g., hatel, office, schosi).

CAUTION: Te avold fouled machinery and exiensive uni clean-up, do not aperate units without
fiters it place or use gs a temporary heal source durng construttion.

Ta remove the filtter from a Horizontal or Verlical unit, simply slide the fifer ouf of ifs frame. When
instaiing a new filter, be sure io use the slide-in rails to guide the fiter into the proper pesition.
Yerify that the airflow arrow found on the top of each filter paints toward the unit.

{ ] Ghéeck condensate drain pans for algas growth at three-month intervals.
Whan algae growth is apparent, consult & water trgalment specialist for proper chemical freaiment.
Typically. the application of an algacide every three months wilt eliminate algae problems in most
locations.
[ 1 Vvisually inspect the unit at l=ast once sach yaar.
When inspecting each Horizental and Vertical unit, give special attention to the hose assemblies;
note any signs of deterioration or cracking, and repair any leaks immediaiely.
[ 1T fLonductanamperage check annually on the compressor and fan motor.
Amperage draw on this equipment sheuld not excead normal full Ioad or rated bbad amps by morg
than 10 percent of the valugs noted on the unit nameplate. Record the values oblained in this chack
in & ing book so that a deteriorating condition Tn a fan motor or compressor can be datectad prior o
eomponent failure.
[ 1T Glean the refrigerant coil at Jeast once each vear {or more frequently if the unit is localed in a
*dirty"” environmeant) io help maintain proper #nit operating efflclency.
Revised
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