AWARNING:

RECOGNIZE THIS SYM-
BOL AS AN INDICATION
OF IMPORTANT SAFETY
INFORMATION

AAWARNING

THESE INSTRUCTIONS
ARE INTENDED AS AN AID
TO QUALIFIED, LICENSED
SERVICE PERSONNEL FOR
PROPER INSTALLATION,
ADJUSTMENT, AND
OPERATION OF THIS UNIT.
READ THESE INSTRUCTIONS
THOROUGHLY BEFORE
ATTEMPTING INSTALLATION
OR OPERATION. FAILURE
TO FOLLOW THESE
INSTRUCTIONS MAY
RESULT IN IMPROPER
INSTALLATION,
ADJUSTMENT, SERVICE,
OR MAINTENANCE
POSSIBLY RESULTING IN
FIRE, ELECTRICAL SHOCK,
PROPERTY DAMAGE,
PERSONAL INJURY, OR
DEATH.

Do not destroy this manual.
Please read carefully and
keep in a safe place for future
reference by a serviceman.

IMPORTANT: Read Page 2
carefully for best practices
with R-454B systems,
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R-454B HEAT PUMP
OUTDOOR UNITS

INSTALLATION INSTRUCTIONS

(-)P14AY (14.3 SEER2) & (-)P15AY (15.2
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R 4548 BEST PRACTICES

R-4104 systems SHOULD NOT ba retrofitted with R-454B8. Reference Saction 1.0 for mone
information.

»  Only use indoor calls approved for use on R-3548 systemns. An R-4104 or R-22 coll has not
been evaluated for use with R—4548 and may lack a refrigerant detection system necessary
for safe operation of the system. Refarence Section 1.0 for mare information,

* R-4534B is classified as safety group AZL. where the 2L flammability class indicates lower
flammability. A-4548 and air should never ba mixed In tanks or supply lines or be allowed
to accumulate in storage tanks due toits flammability. Reference Section 4.1.2 for more
irformation,

« ‘When using 2 torch duning brazing, nitrogen must be flowed while brazing. Reference Section
d.4.1 for more information,

* [Existing R-210A or B-22 unit’s fine sets be purged and flushed with nitrogen if being used as a
raplacerment for a R-4548 system. Referance Section 4.4.1 for more infarmation,

*  F-454B systemn refrigerants must be charged in liguid form. Referance Section 5.4 for more
information,

* Lines must be cut when replacing R-4104A or R-22 systems with a R-4548 system.
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1.0 IMPORTANT SAFETY INFORMATION

l"ﬂWAHHIHGs. or devices may adversely affect the operatien B
- of the heat pump and may alse endanger life
+ Do not use oxygen to purge lines or presaurize and property. The mandaciurer disclaims any

system for leak test, Oxygen reacts violently with respansibility for such loss or injury resuliing
"-E ofl and possibly with R-4548, which can cause an from the use of auch unauthorized components.

explosion resulling in severe personal injury or ACCEIIONEs, oF devices,
:ﬁ death. = Thiz appliance is not irtended for use by persons

* R-4104 systems should not be retrofitted with fincluding childran) with reduced physical, sensory
R-4548. Such a retrofit violates the product or mental capabilities, or lack of exparience and
listing and may resiull in severs persanal injury or kncwledge, unless they have been given supervision
properly damage. or instruction concerring use of the appliance by a

* These nstructions are Intended a5 an aid 1o pErson responsibbe for thair aataty, Children should
qualified, llicensed service parsonne for proper be supervised to ensure that they do not play with
instaflation, adjustrment, and operation of thig unit. the apoliance,

Fead these nstructions thoroughly before attempting

Instatlaton or aperation, Failurs to follow these &c AUTIEHE:

instructions may reasult in improper installation,

adjustment, service, or maintenance possibl * Only use indoor colls approved for use on R-4548
rﬂl.jhhg i1 fire, electrical thock, Fl‘t':ﬂ'hl' ¥ systems. An R-4104 or B-22 coil has not been
damage, personal injury, or death. evaluated Tor use with B-4548 and may lack a

refrigerant detection syatem necessary for gafe
= The unit must be permanently grounded. Failure np.?alinn of the system. The R-410A or B-22

te da 0 can cause electrical shock resulting in eoll could also contain PVE or POE ofl which s
savare personal injury or death. incompatible with the POE oll used in R-4548

* Turn off electric power at the fuse box or service systems and could result in reliability [ssues with
panagl before making any electrical connections. the compressor and TXVs.

* Complete the ground connection before making « Rofrigerant R=4548 operates at pressures similar to
line voltage connections. Fallure to do 5o can F-2104. Howswer, il |5 classified in safety group AZL,
result in electrical shock, severe personal injury, Ersurs thal sericing equipment 15 compabide with
ar death. group AZL refrigarants and in particular with B—353B.

« Disconnect all power to unil before starting Lisg appropriate carg whan using this refrigerant,
maintenance. Eatlure to do &6 can cause Falfure to exeroise carm may result In eguipment
elactrical shock resulting in severe personal damage or persanal injury.
injury or death. + Only match this ouldoos unitwith a matched indoor

« Never assume the unit is propedy wired andfor cail or air handler approved for use with this outdoor
grounded. Always tast the unit cabinet with a unit pear the unit manufacturer's specification shaet:
noncontact voltage detector available at most The usa of unmaltched cols o alr handlar will likely
alectrical supply houses or homa centers bafore result in a charge imbalance betwean the cooling
removing access pansls or coming into contact and heating modes which can catse unsstisfactory
with the urdt cabinet. opetation including a high-pressure switch lockout

» This unit is a PARTIAL UNIT AIR CONDITIONER, RN _
complying with PARTIAL UNIT requirements . Whgrr_'n call is In';t_iﬂlsl.‘.l CWEr & firgshad cailng and!
of this Standard, and must only be connected o living gred, it i3 reguirad that & secondary sheaet
to sther dirie et hove Bast conrnet o8 rmetal condensate pan be constructed and mstalled
complying to corresponding PARTIAL UNIT Under the entire unit. Fallure to do so can result in
requirements of this Standard, UL 60335-2-40/ proparty damage.

CSA G22.2 No. B0335-2-40, or UL 1895/CSA G222  * The comprassor has an infernal overload protector
Mo 236. Undar some conditions, it can lake up to 2 hours for

» The top of the scrall compressor shell is hat, this overload to eset. Make sUre overload has had
Touching the comprasscr lop may result in sarous time 1o reset batore condemning the compressor.
personal injury. = LINIT MAY START SUDDEMLY AND WITHOUT

WARNIMG. A flashing red light on the heat purmp’

; ; . defras! confral ndicates a call far unit oparation is
any damage of defect to the unit caused by the
attachment or usa of any componrents, Bcceasanss, presant at ihe heat pump/dafrost control. Tha heat
or devices {ather than those authorized by the pmﬂp.fn';lefms.t nnnimi_ witll ELtlE_lrnpt to start u_nl1 after
manufactirar int, onto, or in canjurction with the anti-short cyols time sxpires, when a high or low
tha heat pump. You should be aware that the pressure contred automatically resets, or when the

_ use of unauthorized components, accassories, haal pump'datros] contral exits the lokout mode 3'5_,,1

= Tha manufacturars warranty does not cover




1.0 IMPORTANT SAFETY INFORMATION

7 the femmeraiure rises above 3°F [157C),

= Tha fixed wirlng msulatkon must be protectad,
tor example, by Insulafing slesving having an
appropriate tefnparaturs rating. Any means 1oF
diaconnection mast be incorporatad In the fixed
wirng i accordance with the winng rules.

ﬁWARHIHG

Single-pole centactors are used on all standard
single-phase units through 5 tons. Caution
miust be exercisad when sendicing as only

one leg of the power supply is broken by the
contactor

= Do not use means to accalerate the defrosting
process or to clean, other than thosa
recommendad by the manufacturesn

= Tha appliance shall be storad in a room withowt
coentinuously aparating ignition sourcas [for
example; open flameas, an ocperating gas
appliance or an operating slectric heater].

= Do not pierce or burn.

= [Ba aware that refrigerants may not contain an
adar.

Markings Reference
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2.0 GENERAL INFORMATION

General Information

AWARNING:

Improper installation, or installation not made in
accordance with these instructions, can result
in unsatisfactory operation and/or dangerous
conditions and can cause the related warranty
not te apply.

2.1 Introduction

The imormation contained nthis manual has
been prepared 1o assist in the proper installation,
operation, and maintenance of the air conditioning
syetem,

Fead this manual and any Ingtructions packaged
with separate equipment required to make up tha
syaten prior to installation. Homsowner ahould
ratzin this manual for future refarence,

2.2 Importance of
Quality Installation

A guality installation is critical 1o assure safety,
reliability, comfort, and customer satisfacton,
atrict adherence to applicable codes, the
infarmation in this Installation manual, the gutdoeor
unlk Installation manual, ard the thermostat
installation manual are key to a guality installation,
Head the entire mstruction manuals before starting
the Installation,

IMPORTANT: This product has Dean designed and
manufactured to mesat certified AHRI capacity and
eMficianoy ratings with the appropriate sutdoor
urita, Howevers, proper refrigerant charge, propes
airtlow, and refrigerant line sizing are critical to
achieve optimum capacity and efficigncy and

to nusure reliabde operation,  Instaliation of

thiz product should follow the manufacturer's
refrigerant charging and airflow instructions
lecated in this instaliation meanual and he charmging
chart label affixed 1o the outdeor niL  Failure to
confirm proper charge and airflow may reduce
anargy afficiancy and shartan aquipmeant lile,

The equiprnent has been evaluatad in Accordands
with the Code of Federal Regulations, Chapter XX,
Part 3220,

Instald the unil in accordance with applicakble
nationad, state, and local codes. Latest aditions
are available from: “Matiaonal Fire Pratection
Association, Inc,, Batterymarch Park, Guincy, M&
02268, These publicatons are;

e AMSLEMEPA Mo, FO-[Latest Edition) MNational
Elestrical Coda,

= NFPA 904 Instaltation of Alr Conditioning and
Vantilating Systems.

= NFFA BOB Instadlaticn of Warm Alr Haating and
Air Condisonirg Systems

Install the indoor unit in such a way as Lo allow
rnecessary access to the coil¥ilter rack and blower/
contral compartmant,

2.3 System Sizing and
Selection

Bafora spacilying any heal pump squipment,

a survey of the structure and a heat loss and
heat gain calculation must ba made. A heat loss
calcuiation invabvas identifving all surfaces and
apenings that loses heat (o the swrounding air
and quartifyimg that heat loss, A cooling hest
gain calculation makes similar measurements
and datermines the amown! of heat needed

to be removed. A heat gain caloulation also
calculates the exira beat load caused by sunlight
and by humidity removal. These factors miust

b considered Delore selecting a haal pump
sysiam to provida vearcound comiart. Tha Adr
Conditaning Contractors of Amenca (ACCA)
Wanual J method of load calculaticn is one
recognized procedure for determining the heating
and cooling load,

After the proper eguipment combination has
be=an selected, satistying both sensible and
latent requirerments, the systemn must be propetly
installed, Only than can the systam pravide tha
comfort it was desigred 1o provide.

Thers are several faciors that installers must
CONSICan

s Chtdoor unit location

s ndoor undl blower speed and airflow

s Propar aquipment svacuation

» Supply ard ralurn air dect design and sizing

= Refrigerant charmes

» Syeten air balancing

» Diffuser ang return gir grille location and sizing

IM PQHTAN-I-: Excesaive uss of

elbows in the refrigerant line set can produce
excessive pressurs drop. Fallow industry

best practices for installation. Installation

and commissioning of this equipment is to

be parformed by trained and qualified HVAC
professionals. For technical aasiatance, contact
vour Distributor Service Coordinalor,



2.4 Importance of
Proper Indoor/Outdoor
Match-Ups

To asgure mamy yean of rellable oparation and
aptemiarm customar comion and 10 assure tha
outdocr unit wamanty remaing valid. an ar-handler
madel or indoor collfurnace combination shoukd
be sefacied that is propery matched o the
outdoor unit. This s especially critical for heat
pump systems to assure proper refrigerant chamge
balance between the cooling and heating modes.
The recommended apreeach is fo select an ale-
handler or indoor ¢oil and gas furnaie that has an
AHRE match with the outdoos unit. Refar to the
AHRE directory at wahvwiahndirectony.org 1o confirm
the air-handier and outdoor unit are a cerified
combination in the AHRI Directon.

2.5 Checking Product

Received

Lpan receihing umit. inspect it for any shipping
damags. Clams for damags, elher apparent or
concealed, shoutd be filed nmediataly with the
shipping company, Check madsl numbear, electrical
characterstics, and accessories to determing if thay
are comrest. Check system compananis findoor oo,
gutdoar unit, air hardlerfermnace, aic.) Lo make sure
they are properly matched.

2.0 GENERAL INFORMATION

2.6 Efficiency Testing

Notice

For purposes of verifying of testing efficiency ratings
the tast procaduse in Title 10 APPENDIX M1 to
Subpart B of Part 430 (Unifoam Test Method for
Measuring the Energy Consumption of Central Air
Conditionars angd Heat Pumps) and the clarifying
provsions providad in the AHRI Operations

Kanual 210240 that were applicable at the date

af manufgcture should be used for l=8 sel up and
parformance,

2.7 Compressor
Break-In Notice

Prior to agancy testing, the wnil musl be run for 20
Fovers at 116°F [46,1%C] cutdocr ambent tamparature
with BO°F [26.7°C] dry bulbv?5°F [23.5°C] wet buib
indoor amblent temparature 10 break the compressor
1,

Uoljowoju] [piauag
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3.0 UNIT SPECIFICATIONS

3.1 Model Number Nomenclature

HP14AYIEAL INA

L.

—————w

Specifications
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3.2 Available Models
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4.0 INSTALLATION

@ 4.1 Tools and Refrigerant

4.1.1 Tools Required for
Installing and Servicing
R-454B Models

Kanifold Sets:

- Up to 800 PSIG |5,516 kPa] High-Side

= Up to 250 PSIG {1,724 kPa) Low-Sida

- 550 PSIG |3,792 kPa) Low-Side Retard
Manifold Hoses:

— Bemvice Pressura Ratmg of 800 RSIG 15,516 kFa]l
Beoovery Cylinders:

- 400 PSIG [2,758 kiFg] Pressure Rating

= Dapt. of Tranzportation 4BA400 or BWE0D

-~ -
f A el ared Take
o Wprd s

k!
L

Thju i Wk .

. _,-""-
WA |
L1 ERE LNy

&CAUTIEH H-4548 ig classified

as safety group AZL per ASHRAE Stardard 34,
Virily that asrvice sdquipmeant and inglruments s
cartified for use with group AZL refrigarants, and in
particular with R=4548.

4.1.2 Specifications of R-454B

Application: R-4548B is not a drop-in_
replacement for R—410A and R-22, Fouipment
design miust accommedate the safety group A2L
af B=d54B., It canngt be rafrofitted into R=4104&
and R-22 heat pumps,

Physical Proparties: B-1548 has an
atmospheric bubble point of =536 °F [=50.2 1)
and 2n atmospheric dew point of -58.0 °F [-50.0
7], s Bubble point saturation pressare at 77
"F[25 "] e 213 peig [1469 kPa] and dew paint
saturation pressure af 77 "F [25 "C] 15 205 paig
[1415 kPa].

Composition: 4548 i5 a nor-azeotropic mixture
af B8.8% by weight difluoromathans (HFC-32) and
31.1% by welght 2,3,3 3-tetraffuore-1-propéns.

Presaure: The pressure of R-454B is similar
to that of R=-410A. Becavery and reaycla
equipmant, pumps, hoses, and the ke miust have
design pressure ratings appropriate for B=4548.
fdanifold sels need o range up to 600 psig [5.516
kPa] high-side and 250 psig [1.724 kKPa] low-side
with-a 550 pslg [3,792 kPa) lew-skde retard, Hoses
nead o have a sarvice pressura rating of 8040 psig
[5.516 kPa]. Recovery evlinders need o have a
400 psig [2, 758 kPa] sarvica pressure rating, DOT
4BA400 o DOT 2BWA00,

Flammability: F—-<54E s claszified a3 safety
groug A21, where the 2L flammabidity class
indicates lower flammability. H-4548 _and air_
should never be mixed in tanks or supply

(S U Bre IO EL B e LRI De 1N LELEC 1

4.1.3 Quick-Reference Guide
for R-454B

* Refrigerant A-4648 opoarates al pressures similar
to B—=1104A. However, it la classified in safety
groug A2l Ensure thal servicing equipmant is
caompatitle with RA—2546.

* Ralrigerant cylinders are no longer cotor-codad.
F—-454B cylmders are light green gray in color
with & red band on the shouldsr or top of the
cylinder fo ndicate flammablity,

* B-454B, & only compatible with POE oils.

* Yacuum pumps will not remove moisture from
POE ol used in A=454B systems.

* B-454B systems shoudd be changed with Boguid
refrigarants in lquid phasa. B-2538 cylinders
ahould Be inverted te ensure liguid charging of
the eguipment.

* o pot install @ suction line filber drier in the fiquid
line,

= A factory-gpproved bi-low liquid line flter drier
i5 shipped with svery unit and must be inslalled
in the Bguid fine at the time of Inatallation. Only
manuizctirer-approved liguld line filter driers
should be used. Filter driers must have a working
preseurs rating of at least 600 peig 14,127 KPa).
The filter drier will only have adequate mossture-
halding capacity if the system is properly
gvacuated.

» Desicoant (drying agant) must be compatible for
POE oils and R-3548 refrigerant,

= B-154B cylinders comtaining less than 50 lbs
of refrgarant requirg s CGA 184 fitting. R-4548
cylindars containing mors than 50 lbs of
refrigerant reguire a SGA 670 fitting.

11
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4.0 INSTALLATION

ﬁ 4.2 Choosing a Location

4.2.1 Allowable Clearances

12" [30.5 cm] to side intake lovers
24" [61.0 cm] 10 service access panels
EQ" [152.4 cm] vertical for fan discharge

I space |imitations exisl, the folowirg cearances
will have minimal impact o capacity and efficiency
and ara parmitbad:

Single-Unit Appllcations: Minimum of 8" [15.2
e to side intake louvers. Do not reduce the 60
162.4 cm| for fan discharge or the 24" [61.0 cm|
service clearances.

Multiple-Unit Applications: For uniiz positonsd
r|xt to each other, & minimm of §° (152 cm]
clearance between unils is recommended for 1.5
and 2 ton models and 3* [22.8 cmi for 2.5 ton o
5 ton models. Do not reduce the &0° [152.4 em]
for fan dischargse or the 24° [81.0 am| serdlca
clearances

I MFE HTAN T: Consult local and

national ouilding codes and ardinances for speceal
Installation requiremeants, Following location
Information will provida fonger Bile and simplified
servicing of the culdoor heat pump,

HﬂT IGE: The=a units must be insisiled

oudoors. No dustvwork can be attached, o

gthar modifications made, 1o the discharge grills.

kodifications will affect performance or aperation.
e

VHREHEEHHEE]

4.2.2 Operational Issues
Related to Unit Location

IMPORTANT: Locate the unt

ire & manner that will not prevent, impain, or

compromise the performance of other souipmeni

instalied in proximdty to the unit, Meintain all
required minimur digtances o gas and electrc
meters, drger vants, and sxhagsl ard inlet
opaningd. In the absancs of national codes or
manufacturers’ recommendations, local cods
recommandstions and reduireriants will Tk
precedance,

= Hefrigerant oiping and winng showld be proparly
sized and kept as shorl as possible o avoid
caparly loesas and Incrensed ogaraling cosls,

* Locate the unit whera water runcff will not creats
a prablem with the equipment. Positiaon the unit
away from the drip edge of the roof whensver
possible. Unils are wealhenzed, bul can ba
affectad by the folowing:

= Water pousing ito the uni from the junciion
of rooflines, without proteciive guitering. Larga
wolumes af ‘water enteribg the heat purmp while
ir caration can impact 7an blade or motor [fe,
and coil damags may accur 1o 8 heat pumg
if moastire cannat drain from the unit urndear
frearing condithons,

* Fraezing momturs o slaating conditicns can
cause the cabinet to ice-pwar pramaturaly and
prevent heal pump operation, requirng Backup
haat, which gansrally resultz in less economical
operation IE i highly recommendead o switch
the Ecafat™ Cantrol Center or thermostat to
the "Emergency Heat" made during freezing rain
or glesting canditions o pravent damage to the
culdoor coll fram ice accumulating o the fan
blads,

Closely follow the clearsnce recommendalions in

Saction 4,2.1,

& 24° [61.0 om)] o the service panal access

e G0" [152 .4 om) above heat pump fan
discharge {unit top) to prevent recirculation

e §° [15.2 cm] to heal pemp coil grilla air inlets
with 12" [30.5 cm] minimum recommanded



ﬁ 4.2 Choosing a Location (cont.)

4.2.3 Corrosive Environment
The metal parts of thiz unit may be subject to
rust or deterioration i exposed o a comosive
anvironmant, This oxidaticn could shortan the
gouiprment’s usaful life;

Cormeive slements include. but are nat Imtad o,
zalt spray, feg or mist In seacoast areas, sulphur or
chioring from kawn watering syatems, and vanious
chamical contaminants rom industries such os
papar milks and petroleum redineries.

i thexr undt |5 10 be mstalled in an area where
contamingnts ars lkely 1o be g problem, specisl
attertion should be given 1o tha eguipsnant
focation ard exposure,

s Avodd hawving kawn sprinkber heads spray diractly
on the unit cabingst,

* in coastal areas, locate the unit on the side of
tne talkding away frorm the watedmnt,

» Shialding provided by a fence or shrubs may

give some protection, bul cannol violate
minimum airfiow &nd servics access clearances.

ﬂ 4.3 Mounting Unit

&WAHHIHG: Disconnect all pover

b unlt befors starting maintenance, Falfure to do

50 can cause glectrical shock resulting in severs

personal injury or death,

Regular maintenance will reducea the buldup of

sontaminants and belp o protect the unit's finish.

* Frequent washng of the cabinet, fan blade, and
coll with fresh woker will rernove most of the sait
or other contaminants that build vp on the uni,

= Rugular cleaning and waxing of the cabinet wilh
A good automcbile polish will provide some
protection,

* A good liquid cleaner may be used several times
o yaar 1o remove matter that will not wash off
with watsr,

4.2.4 Customer Satisfaction

Issues

= The heat pump should be located away from the
living, sleeping, and recreational spaces of the
owniar and those speces an adjoining property,

* To pravant nolsae transmission, the mounting pad
for the ocutdoor unit shouwld not ba connected to
the structure and should b located a sufficient
distancsa above grades ta prevant ground watar
from enbedng the wnil,

4.3.1 Unit Mounting Methods

The outdoaor heat pump unit may ke mounted in
anumber of ways, The most common method is
ari a ground mounted cancrete or pre-fabnoated
pad, It can also be mounted on o ground oF roof
micurted metal frame, wooden frame, ord” ¥

4" (102 em & 10.2 cm| wooden slnngers, ILis
extfremely important to propedy secure the unit @
ther pad or frame 5o it dows not shift dunng high
winds, ssismic events, or other outside forces

to eliminats the possibility of a safely hazand o
physical damage to the unit,  Local codas in
regions subject to frequent hurricines and seismic
evemts will dictate specfic mourting reguirements
and must be followed, 1t is also impodant 1o
elevate the heat pump in areas that receive a
stgnilicant armount of snowdall 5o acedmulated
anow Josa not block the outdoor coll and interfere
with drainages of water during the defrost oycla.
Refar 1o Section 4.5.4 for typical ground smow
bevais for diffarent regions of the LISA

4.3.2 High Wind and Seismic
Tie-Down Methods

The manufacturer-approaveddfrecommeandad methad
i o guide o seouring squipment for wirnd and
seismic ioads, Othar methods might provide tha
game result, Bud the manufacturer method 1S

the anly one endorsed by the manufaciurer for
seauring equipment where wind or sarthouake
cdamage can occur, Additional informatan is
available on the manufacturer's website or fram the
whaolesale distributor,

4.0 INSTALLATION
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4.0 INSTALLATION

4.3.3 Elevating Unit
ﬁWAHHIHG: Sacuire an alewaled unil and s

elevaling ptand in erdes to prevent tipping. Fallure to do so may
reaull in eavere penanal imury or death,

HOTI ¢E: Do not Blook grin apenmgs on oottom

af und,

® |f uril must e slevatad pecausa of anlicipated snowlal,
gegure Lol and slevating stand such hat unil anddor dland
wiill ot lip ovew or full off, Keep in mind thal someons may

I eeationg i bisak mump, eller on A el root o0 on 4 siab, cbeerve try 4o alb o Lo,

tha foflsmg quidelinas. = AP e
» Tha bottern of the bagapan has recestacles for 47 [10,2 em| = '—|—r— T
sohmdids 80 FYE pipe that can be cut 1o lengih and wmed a8 nsers T1 e —
for slak applications, e L
o |I mannylireg & Lnif on & Aol rool, esed” ® 37 102 on @ 1002 cm) ar _I'__T |; ]
g ividant stringers postizned fo distibule anilt wesght evonly and I e it
48 B ¥ P S
prevent nolee and wEration, et S D
» Where snowtall b5 anbicipated, rmise the unlt abeve the base pad v [ —— —
gt e Bildig and coll damags, Mount Bue und Nigh snagh =
o e ahovs the average documuinted dres ehowtall. See *Growid . 4
Snowr Dapth® char below for repmesertative snow dexihs, '.___I RlDh = STHI L TR F

4.3.4 Ground Snow Depth Table

GAOUND SHOW DEPTH - INCHES

LR BHANS BIUNNESTITA BEET MR FEMNEYIMANILS VIRCEEA
HusTimalis T Evaneviic 12 Caduin Ha Albdgusrque 4 BiardnaTy 23 Dok Arpon 19
AT, Feil Waiis a7 FsmdEmalFalll a3 Glagon 0 e 18 Uiehibung 16
Flagatay & Indishpeiieg K R oS Pl S0 Flisieed B s 23 ralicnd Mo 1R
Prazcat 3 Bouin Bl i Ry 50 NEWYORK Fhigdaiphb LA =] 4
e W T HIWA 51, Chuid 3 by FEsbch o FidioRd 12
AMECAN SRS Banigien 17 BESIESIPEY BEinghamtan i Saanan W FanoEs 1
Fiit &milh 5 D hinag & dadkai 3 Buifae 4F e o WAsEER TN
LTl P i s Foo LIRS ] WG - Kt AEOON. 1k HHODE |150A8D pel TR ] b
{2 B TR, Sk Oy H Dol 21 WG - Laaseda Kigaed TH Protidencs F R [T TER il
Bk Gamean 25 Waleon W Mancae Gy 1 Hlarmiar 3 BCHETH GAREINA Soaalti=-Tagoma 14
Pl Shsla Bo MAMTAL S1 Lok 16 Gyraaszs B Caduinba 12 Sk a1
OLORsDG ped s A Spngfed 14 ROATH SASROLINS pe ety 4 Slamapeds P 51
AR 15 Demics GHy 12 BIOSEAN A A5 Madad e 15 SIMITH DAKGEA akinna 5
CeAnrado ek 14 Goodiand 14 ot e 17 Caps Hataras £ ACanjedn 42 WEST VIRGEss
Coiveer 15 Topa 19 Glargom 17 Lhadais 1 43 Packiey G
SRR 1N WENER 11 e Pl T AETEEELs mn Fapig Gy 14 ey S a0
Priisbds T WENTRCKY R 4 AaiegheDornem W S Fale BBk i
GONMECTEGLN bt 1 (0] 12 HHEn TR Mamingron o TEMSERSEE FEAEINgIONn 1%
Brtdgapan S5 Leslimlen 2 Falage B3 WAnpte-SEam T Baikal R T ]
Haran S Leadpvis I FRES GO S5 WORTH DAROTA LRIy, & e Bay a8
Pt Hauon 15 MIAIME B AHASEA Bliinank 25 lnaEle 2 LA Grodge =
E‘ DA LA ARE ankea 100 GRnd dand W Fag Ja  mhEhpNE O T 32
13 UL LR By 13 Pamand B Limsak Mo ARG QL Fdaziifadin F I 8 TR T a2
E GEDHGA BAAHY_AND ko 22 Al TEMAS TN
=3 e £ Batimors T ki Faiis £ AkrorelaEen S ER Y 1 6 Caaper 10
- Ftacn 2 MASSAGHUSETTS CHNR A Clewdared 16 Amanio W0 ey 15
EaE Eeslam k& T ETC | 1 Golmbg 14 Cradiag 3 Langer 0
Bariga 5 Manbiok 18 Yaledine 22 Craytan 11 £l Pan £ Ehaian 25
Leedchom B nircaglar 5 MEVADA Pegueelidi) 17 Foriwanh il
Prorai: T MICHEAN EMi 20 Topdn Erpimes A LI 1w
BLLINEs AR 55 Bl ] PR 12 midgand £
Crgcags O'HES 18 Delpad Gily . Rain 11 GikL&HOE s Saf A 9
ChEg o Datied] Ajipen 17 WFremoss 0 CElilomE Oby & WerilsFag ]
e i Dol < Bow Fun 21 MU AP Sl Tulie 0 WA
Funiia in FE oy S id W DR [ETET 1
(= T o Grdil Rapiae T MW OEHSEY Bism ity b | Aal Laka Cily el
Spnnghesy Fx o PRaagnion Lase  BGC Alladp Gy mn Eipgen 17 RN T a
(81, N AT Pl 11 pdedond A NETERAOT
Ietarcpmlle ] P el iy 1 [ENTERY IR ar
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MOTICE: Loosl recards ond - experience st be considensd whon estabfishng b urd installaticn haighl, Thee 8 o 2% probabidy thal

Fhix-ground snow deptti shown i Hhes fabde will bo excecded anmuealy, Drifts ke nat beer consideed, This data represonts 184
Mekara] Waathar Ssence boatione at which measwramants o misda and ossimes. s nabioraide sncs density af 12 howe
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ﬁ 4.4 Refrigerant Line Set Selection
4.4.1 Replacing Existing Systems |MPORTANT: e reoiacing an

- { tail : It th fing I F=4108 or F-22 unit with an B-4528 unit, verty
= F"ﬁ:E” " ”:'E o i;a,r;“ "l‘i_" ks E"‘;‘ '”n?d e 5,‘5‘ that the lineset and any |oints In the lineset comply
mast be cormecty sized for the new Unit and mus with [osal building code. Only brazed or welded

ks cleaned ororeplaced. Care muat be taken so ‘o . R ; : 5 :

the i o ok Dl Eor ki trel joindz and mechanical joints using fittngs listed to
s it : hugge 3 UL 207 are parmitted.

replacament units, a hguic ling filter drier must be

irgtatled and tha line set muat be proparly sized,

Test the il for acid, If it tests posttivs for acid, 3 4.4.1.2 Lineset Joints
syction line filter drisr is mandatory, Only brazed |oints, welded jonts, or machanical

£ s joiats using fitlings Fsted to UL Z07 gre permitted on
WARNING: whan using a torch during. H-9548 syster Inesets, Fisld-made lineset joints
brazing, nitrogen must be flowed whils braziog, should be laak fested using an AZL compatible leak

detector having sensitivity of 0.2 cafesr [5 ghvear] or
baller. The lzak detector should be approved 1or ugs
with group AZL refrigerants, and in particular with
H-4z4B.

4.4.2 Line Set Length and Fitting Losses

Frefrigerant tubing is measured in terms of achual fubdng length, fithngs, verbool separation, acces-
length and equivalent langth. Actual langth k2 wsed sories, and filter driers. Thae table below references
for refrigerant chame applications, Equivakent different commonly used eguivalent langths.
length wkes into actount prassurs losses from
Tabde 1
Equivalant Length Tor Fttngs (ft} [m] |
20" Short &0" Long '
e Size Radius Pz 45 Selencld Chieck Sl Filizs
{in] [ Ellsew Elbaw Ellers Walwa Valve Glass Drles |
3/8]9.53] | 1.3[0.a0] 0.8 0.24] |03 {00y 6183 41.22] i04ap0.12]] 6[183) !
12071 | 14 pas 09[0T |04 @i [ 5(152 |o6pas)] 6183
Bog s 2] | 1.5 [5.44) tipan; loseis)| 13 paes) gjie) |ospoa)] &frey |
M [19.08] | 19M058] 1.3 6.48) |0.E]018] 14 [4.27] ?1.13] fospoat]l &QiE3) |
7/8(22.33) | 23070 15[oR50 fo7riozil]  i5[4.57] grzaa] | 130 | siies) |
1-1/B 2058 | 2702 | 187055 [osmanl 220671 1pae6] jisas)] e1is3) |

4.4.3 Liquid Line Selection

Tne purpose of the liquid line is to ranspart warm The 1otal pressure drop allowed for the liquid fine iz
sub-cooked Boguid refrigerant bebwaen the culdoor 60 PSI [345 kPa], The procadure for salecting the
unit 1o the indoor unit, |t is important not to allow proper liguld ling s as follows:
the rafrigarant 1o flash inte superheatad vapor pror # NMeasure the total amount of vertical separation
to the expansion device of the indoor or cuidoo batween the cutdoor unit and indoor coil,
coll, The flashing of refrigerant can ooour for the e Measure the lInear length of lquid Ting needed,
following réazons, e Add all of the equivalent lengths azsociated with
= Low rafrigerant chargs any fittings or accessariaa using Table 1 above,
s [mproperhy selected bquid line size * Add the lirear length 1o the total fitting equiva-
& Anzorpfion of heat prior to expansion device lent length, Thes will agual vour total aquivalent
* Excessive vertical saparation batwean the out- lirver lenigths,

Gopr wnil and indogr Goil ¢ Feference Table 2 to verify the caloulated
¢ Pestricted ligukd fine or filter drier equialent kength Is acceptable with the reguired
¢ [inked ligud ling vertical separation and diametar of llquid fine,

4.0 INSTALLATION
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4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

Table 2A: Refrigerant Line Sizing Chart (English Units)

Tubing

16

Two-Stage Heat Pumps
Qufrinor Unil AEOVE ar BELGW Indoor Uit
Allorwable | Bllowakde Fmiﬂﬂbf
it Sizel Liguid | Suction | 0-25 | 26-50 | 51-75 | 76-100 | 100-125 | 126-150 | 151-175 | 176200 | 201-225
Line Size | Line Size
Mazimem Verlical Saparation / Capachly Mulliglier
b 112" 250 | 50v54 | 66/0.00 VD.BR | GOEE
e I3 250 | 5056 | 75894 1Y LT T
3" 75 25| 50054 | 75450 AMLAa [ 171488 | 110087
1.5 7en 14" 5" il ALY | REALoE b Ongr | ong7 | 0Mss
B/15 G/R° 75N 507 | TeanaE e .~‘f;‘t"iﬁ-,-?u T
HB" b¢g" =0 St 75459 T
R IR Ba | w0 | esn |
S8 | 34 gEn | soe | TS
AR 344" e | 50 | A |
14" Lty =3l 5409 | A3 08
5B 5iq' il S000.93 | 75/0.98 1]
> Tan b 548" PET ETTEE REETETR |
Hid" 34" 20 | s | ade
i1 34 i | 5pn | 754,99
LR 1" 0 S0t | TRMLSS
" fird’ Zal a2 | 14058
E416" hfg" 251 | 5999 | Y50.04 |
Tl 5 251 | 50450 | 754,98
ST | &0 | %0 108 ]
/16 TS Fi | 50 | 754,09
" a'g” =l B0 7ol B3
16 548 ity | 50033 | T10.97
LH" TR PS5 | 5096 | 75ALYT
51 34" FEA | WL | 1AL
3Ton [ 3" 344" 1 | 6029 | 75498
LI Ag" g | S99 | ToN.99 | Y
e FEC N 2l S/t Tak o Bl
Ei2" 715’ Bh | 500 | rsdae
38" 4 T | S0 | TRA) 96
' 344" 2 | 5hALes | 75486 [
3.5 Tan —mn TF =0 | S04 | 75408
Wi 7ra el 5y 750 5
HE" 3" 251 | 50050 | TERD.06
o I 77 4" 350 | 5040499 | 754596
BETH g e T T
IFR 8" B4 | sna | 7saes iy
B 3ig il aNE5E | 75087 |
B Ton 2! sTeh 2l SlRiLE | Fo oy 1 v
38" 7" 251 | 5049 | 755093 P ' .
i Ty’ I E J-T'_'I[EJF'- ANLE4
AT ) T e
il ke 7o nmesd




4.0 INSTALLATION

¢ 4.4 Refrigerant Line Set Selection (cont.)
Table 2B: Refrigerant Line Sizing Chart {Metric Units)

Busgny

Two-Stage Heat Pumps
Dutdngr Unit AROVE or BELGW indoor Uait
Mioweabde | Allowable '
unit Size| Liquid | Section | 0-8 815 | 1623 | 330 | -3 | 3846 | 4553 | S4-61 | G168 | B9-T6
Linge Size | Line Size
Maximum Vertical Separatian [ Capacity Mulfipier
(IR 152 g1 | 154,85 | 200,89 T o 080 | nmse | omd
S = gl | 15008 | 200,09 i T-‘]EJ‘CHJETTE | 26048 | 29087
" 2" B[ 15058 | 230,58 i | 28 ETJEEEIEEFIE 56 | 34708
1.5 Ton —1e b by ULLERE L o 37 ‘“—:'T-Iﬂ!-;’:.‘"._.-
[T 578" & FIREDEE SR/ | 24T F.{Ilrar. B
3" g g1 13l | 230.88 el 2
i ELl 24 a1 | 2N
5E | &1 51 | 23
| aw Bt B |
74" A" BN 150,53 | 160,88
S8’ ot &1 15:0.53 | 2300 58
N L s B | 150,88 | 230,08
1/ " & 1501 | 100,99
BHE I E Bt 161 [ 23%0.09
1" N B 151 _|237.89
" et &1 130,589 | 0380 88
s1e" | 5@ g1 15080 [ 29088 o 'T'! l—"’al._'i
T S8 g1 15009 |28 ' ITEHF 7082 | REY |-
; 14" " &1 I O] --ml-ﬂfeﬂ | 0T | 8
Al iy 7] 1641 [ 2310.99 A7 | TG E"T- ] 0
HE" T BN |51 | 236,89 784,57 | 37T | It I't“T :
518 | 5 Bl | 15/0.85 | 220087 I.J'.IE.}-]III i
T g1 | 15m.08 ] 230,07 {HIEIE']E'"“ il
e | AW B[ 15088 | 228,98 7 | 0m0e | 068 | DOEn
ATom | 38" 14" B | 154,99 | 2340.99 UA7 | 250,55 F_-EE]EEFLE-.
12" 4" &N 150,88 | 238188 |
38" fa" Bl 1adl | 230,589 ) : ]
12" N i 151 | 230.08 r_".']_-:ﬂl'-_.l_-r.jﬂ.u'!:. 3
T T B |15%.99 | 230,08 A0.55 | 18004 | 13084 | 1
35 T [t EI R B | 150,05 | 234,08 086 | 4090 | 34ngd | 33
TR 7ia B : 20 .}ILI,-_-I."'] R
jie" 8 & 51,08 | 340,98 | 347098 | J40.ST | 33087
T TS ] 88 |- it 604 | 1293 | 82 | 6
Ton |—oE EL &1 5 | S40d §3nag | dne | R
35" e B g nl{.”.li]. fr] I’._  BC0E]
e i [T 3R 1.3
ME" 4" [ ;{'.[" 'l_‘.:lﬁ"l.,- ] B
P '/ R B 2082 | 3148 | 36mes | aBar
FITR " &1 l 86 | Bas [ ooas | o
12" Fe’ &1 R0.08 | I8 | 29195 | 20416

Example: A 3 Ton outdoor unlt |5 Installad 25' balow Thils application s accepiable bacause the 25 verti-

the Indoor unil, reguires a 75" of 3/8" diameter liquid Gal fisa 5 [22x than the maximum rise of BS' for this

fine, 34" diameter vapaor ling; 4 558" 30" LR elbows application, The application is akso considersd (o

and a filter crier, have o long ling set since 75 linear fee! axcaeds the
lirmit of 80 feet. Refarence the long ling 58t section

» Fitting Equivalent Lunfh it = {4 » .89+ 8" =9.2' {4.4.5) of this manual for detail,

s Total Equivalert Length it} = 75" +3.2' = 84.2'

17



4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

Tubing

18

4.4.4 Vapor Line Selection

Purpose of the vapor lins i 1o returm superheaisd
vapor to the condensing wunit from the evaporator
in thie cooling mode and hat discharge gas o the
indaar cail m the heating meda. Proper vapor line
sizing is important becauss it plays an important
rode in returming all o the comprassos o prevent
partential damage to the bearings, vabvas, and
sorall sels, Alsn, an undersized vapar ling can
dramatically reduce capacity ard performance of
the system. The procedure for sefecting the proper
vapor line i aa follows:

¢ The fotal amount of suction fine needad

= Add all of the agquivalent lengths associated with
any filtings or accessores using the table on
prEvious pege.

* Add the linear lengtn and total fitting equiva-
lerit length, Thes will equal your totad equivalent
lergth.

v Reterance Table 2 to verify that the calculated
aquivalent length falls within the acceptable
region of the char.

v erify the capacity difference iz compatibe with
the application using the rmultiplisr in Tagke 2,

* Lize only vapor line sizes listed in Table 2.

4.4.5 Long Line Set

Considerations

Long line set applications are defined as ap-
plications 1hat requive accesaonRes or altermale
construction methods, The following are special
conzderaticns that need 1o be addreszed when
selecting and Installing a long line seat:

¢ Addibonal refrigerant charge

* Fitting losses and maximum equivalent kength
considerations

Refrigarant migration durng the off cycle

Qi rgturn to the compressor

Capacily [osses

Syshem ol leval adjusimen

4.4.5.1 Determining if Long Line
Sel Length Requirements Apply

Tainle 2 i3 used to determine if the application is
considersd o have a long line set, A column i pro-
wvided that showes the bnear fng ength where leng
line largth requiremeants apply.

4.4.5.2 Oil Return to Compressor

Srmall amourts of compressor crankcase oil is
pitked up and camad oul of the tomprassor by
1he moving refrigerant and s croulated throwgh the
systam aleng with tha refrigerant before # elurns
13 the comprassor crankease. It s critical 1o the e
of the comprassor for the ofl to be able to retum to
the comprassor 1o maintaln an adeguale kavel ol
ail in the comprassor erankaase. Oversizad vapor
linas resull in inadequate refrigerant velocities

1g carry 1he oll along with the refrigerant and will
cause tha il to accumulate in tha low spots inthe
vapod ling instead of belng returned to the com-
pressor crankoase. This is especially troea Tor long
lins langths. Only usa the vapor line sizes listed in
Tabls 2 to asswre proper all retlem, Do nol oversiza
the vapor lina.

4.4.5.3 Refrigerant Migration
During Off Cycle

Long line set applications can require a cansider-
able amount of additional refrigerant. This addition-
al refrigerant nesds 1o be managed throughout the
antire ambisnt operating envelops that tha system
will go throwugh during its Bfe cycle. Off-Cycle
migration iz where excess refrigerant condenses
and migrates to the cotdast and'or lowsst part of
the systam, Excessive build-up of refrigerant at the
compressor will reault in poor refiabifity and noisy
operation during startup. Long lina applicafions
ragquira TXEV"s on both the indoor coif and outdoor
unit and & crankcase heater. (See Section 7,12 for
additional crankcase heater information.}



4.0 INSTALLATION

£ 4.4 Refrigerant Line Set Selection (cont.)

4.4.5.4 Maximum Liquid Pressure
Drop

The total iguld [ne pressure drop must not excesd
50 psig [345 kPa] o assure 2 salid column of liguid at
ihe matering device and stable controd of suparheat,
Be gure to account for vartcal s2paratian, efbows,
fifter driers, solenoid walves, sight glasses, and check
walves when calculaling liquid line presaurs drop,

4.4.5.5 Liquid Line Refrigerant
Flashing

Exceasive presaure drop and heat gain in Iong liquid
lines can result in the refrigarant flasking into 3 va-
por before it reaches the metering device which will
dramatizally reduce the capacity and efficiency of the
gystemn, For this reascn, the liquid line must be sized
properly using the table in Table 2 and must be insu-
latad in unconditionad space.

4.4.5.6 Oil Level Adjustment for
Long Line Set Applications

Additipnal oil will nesd to be addad for long line set
applications, (Ref. Table 2}, I the sysiam contains
mara than 20 lbs [3 kgl of refrigerant charge, add 1 fiu-
id oz of POE cil for every 5 |bs [13 mlkg] of refrigerant
charge over 20 fka [B kgl

4.4.5.7 Capacity Losses

Long Hee lergths can resull in 8 reduchicn In capacity
due to vapor line prassure drop and heat gain or loss.
Refer to Taple 2 for capacity losa multipliars for vari-
ou3 vapor Bne diameters and lengths, Only use vapor
limes kated in Table 2 to aaaure proper ol retuen. Tz
table coes naot actount for any capacity [0ss dus 1o
heatl gain or loss from the envirenmient. |t s extrennaly
important not to oversize the vapor line to minimize
capacity logs at the axpense of proper oil miurm. If i6e
tabie =hows an “NR" for a paricular vapor line diane-
tar and lergih, capacity loss will be axcessive, Tha full
lzngth af the vapar lim2 must be insuatad o minimize
heat gain or loss,

ﬁ 4.5 Line Set Installation

= [ tubing is 0 be run underground, it must be run i

a saaked watertight chage.

= Usa care in routing fubing and da not kink cr fwisk,
Use a good qualkity tubing bender cn the vapor line

to pravant Kinking.

S——
e T B
| |/

- f =

= Foute the tubing using temparary hangam: then
straightan the tubing and install permanent
hangers. The tubing must be adequately
supRorted,

= |solate the vapor line from the bullding structure. i
the vapar lime comes in contact with inaids walls,

caifing. or flacring, the vibration of the vapor line
in ihe heating mode will reautt in naias inside the
struchere.

= Blow out the liguid ard wapor ines with dry
nitrogen befare connesting to the outdoor unit
and mdoor coil te remaove debrs that can plug the
expansion device.
.-_IHI_I-I Ty

I | I 1 1 i

butgng
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4.0 INSTALLATION

ﬁ 4.5 Line Set Installation (cont.)

Tubing

4.5.1 Important Tubing
Iinstallation Practices

Obserds the following when Instaliing correctly
sized by "L" refrdgerant tubing betwesen the
sutdoar unit and Indoor sod:

+ Check the tables on Table 2 for the cormect vapar
i size and lquld Ene size,

# [T a portion of the liguid ling passes through a
vary hot area where liquid refrigerant can be
heated to form vapor, insulating the liguid ling
i5 redquired.

* Usa clean, dehydrated, sealed refrigeration-
grade tuking.

+ Blways koep tubing sealed undil lubing s in place
and cormectians are to ke mada.

= A high=guatity biflow filter drier is includad
with all B=4548 haat pump umits and must be
instatied in the kouid lire upon unit nstallation.

s Whan replacing an R=410A8 or B=22 system
with an A=4548 system and the line sat s not
replaced, blow out the lines with dry nitragen to
remove 2s much of the remaining mineral oif as
possible. Check for low spots wherd oil may be
trapped and take mezsures to drain the il from
those arass.

{

N,

o

= [ tubing has been cul, debur the ands while
hofding the fubing in a postion to prevent chips
from fallng into tubing. Burrs such as thoas
caused by tubing cutters can affect parformance
dramatically, particutarly on small diameater liguid
lines,

= For best opesration, keep tubing ran as short as
prssible with a2 minimum numbsr of efbows or

bende.

= | geatians wiheng the twbing will be exposed to
mechanical damage should be avaided. IF it 1=
necassary to use such locations, the coppar
tubing should be protected by a housing fo
prevant damage.

Pipe-wark including piping material, pips routing,
and instaliation shall include protecton from
physical damage in oparation and sarvice, and
be in compliznoe with naticnal and local codas
and standards. such as ASHRAE 15, ASHRAE
1652, BPMO Uniformm Machanical Code, 1CC
International Mechanical Code, or C5A BS2, All
field jpintz shall be accessible for inspection pror
to being covered or enclased.

Adter completion of fleld piping tor aplit syetems,
the field pipework shall be presaure tested with
an inart gas ard than vacuum tested pror to
refrigerant chaming. according to the following
requiresments:

* The minimum teat pressure for the low side of
the sysiem shall b2 the low side design pressuns
and the minimyem fest presaure for the high
side of the syatemn shall be the high side design
preasune,; untess the high side of the systemn,
cannct be isclated from the low sids of the
system In which case the entire system shall be
pressure tested to the low aide deaign prasaure,

-

Fald-made refrgerar jorts mdoors shall be
tightness tested, The test mathod shall kave a
sensitivity of 5 grama per year of refrigerant or
better under a prassure of at least 0,25 times the
maximur alowabls presaure,

-

Mo leak shall be defected, where addition of
charge i required to complete nstallation, refer
o Sectrons &0 (o 5.6 of the Svstem stan-up %
refrigerant sharging detalls for instruchions on
how 1o deterrmineg the additienal REFRIGERANT
CHARGE and how to complata the
REFRIGERANT CHARGE on the label provided
by the manufactumer, Intercannecting refrigeram
pipirg length and diameter shall be faken into
consdaration as listed in the Ling Sat Selection,



ﬁ 4.5 Line Set Installation (cont.)

4.5.2 Relative Location of Indoor and OQutdoor Units
4.5.2.1 Indoor and Outdoor Unit Near Same Level

REFEREMCE TABLE 2 FOR
MAXKIRALN LEMGTH LIMITATIONS

IDEALLY, | BME SET SLOPES AlNAY
FROM CLTDOOR. VERIFY
SUB-COOUMNG PRIOR TO

ExPaNEION DEVICE, IMSLLATED

LICH AT LIME I A LINCOMOTIONED SPACE
FOR LOMNG LWE APPLICATIONS. INSULATE
WMAPOR LIME FULL LEMGTH FOR ALL

% APPLICATIING.
L
T - 1
1__\. K .hll
\ ST !
o FL LA ALY SIS b S P A A =
. g > -
For applications that are considersd 10 have a long * Insulated fiquid line in unconditioned space only.
ling set with the outdoor unit and indoor unit rear Iraulate vaper ine full fzngth, _
the same level the following i=s recuired; » Vapor line should alope toward the indoor unit
) . * Follow the proper ling sizing, mazimum linear
* TRV on the indoor coll and ecl|ulua1er‘-t}enmhs. charging requirernents,
* Start componants may e raguired depanding and all level adjustmeants spafled out in this man-
upan qualty of voltage (consistenthy <200vac at wal, .
autdoor unit) e Narify at least §'F [2.8%C] kguld sub-cooling at
* Crankcase haater (Some models hava factory the mdocs unit prior 1o expansion davica In the
installed COH 5. Fefer to tables in Section 4.5.5.8 conbing moda,

4.0 INSTALLATION

Buigny
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4.0 INSTALLATION

£¥ 4.5 Line Set Installation (cont.)

4.5.2.2 Outdoor Unit Below Indoor Unit

Tubing

L SLE
A L s T
(S P e ST
PRI R
I

HFOLL ST TRY

LL B B iR o ETRE e B
ST R

CRETEITRS
B AT

it

For applications that are considersd 16 have a long
lire sat with tha outdeor unit below the indoos unlt
Lhe foflowing = saguiracl:

& TEV or at the indoor call.

¢ Crankcass heater (Some models have facto-
ry irstalied GOH's. Refer 1o fables in Section
4.5.5.8.)

# Blard compoanants may b required depending
upan guality of voltage {consistently <200vac at
ot ST Lk

»  Rafrigerant inea should be routed aven with the
top of the indoar coil or an ioverted trap is 1o be
applied frefer to Figurs 4},

. -
T

.-—';"'_‘-\-\..'- '-.'_...—;-—-—.__ 7

r r T r r
x X F o o~ i . -I
F 3 = J_.n-u-..-__-’

-

L

Irsulated Bguid lne in unconditioned scace anly.
Irssulate vapor line (ull Bmgth.

Felkow the rlinse sizieg, masEnwm lingar
and egulvalant lengths, chaming requirements,
and oll level adjustments spalled out in this
rranLl.

Verify at least 5°F [2.8°C] Hguid sub-tooling at
the indoor unit prior 1o expansion device in the
cooling mada.

Vartical separations gréater that 25' [7.B2 m] can
wxpect 8 lower sub=cooling lavel.



4.0 INSTALLATION

| ﬁ 4.5 Line Set Installation (cont.)

4.5.2.3 Qutdoor Unit Above Indoor Unit

thE PLLL ¢ i :
=-5-H.#LL£|"+H.$.'.‘31-21'1'. o “5"'..':‘;':'4""'“
o L i
- BIECE Pod LUTES
, .‘.r' LI APPLICATIO B AEFERENEE TASLE I FOF
MABA LENITH
Y R
, | |
\
Il!.
b T EmooR
i
Far applications that are considered 10 have a kong insulate vapor Iina ull langth,
lirve sat with the outtoor unit above the indoor unit » Follow the proper ling sizing. maximum lirear — ]
the foflowing iz reguirad: and aquivaiert lengths, charging reguiremarnts, E"
and oll level adjustments spalled out In this man- e
s TAV on the indoor coil, ual,
= Crankcase heatar (Soma models have tactary in- = Nerify at [east 5°F [2,6°C] liguid sub-coofing at
stallad CCH's, Refer to tables In Section 4,.5.5.6.) the outdeor unit semnvice vahlee In the heating
s Start components maybe required depanding mioda,
upon gisality of voltage fconsistently <200 vac al

outdoor unit)
= |nzulated Fouid lne n unconditioned space only.



4 () INSTALLATION

ﬁ 4.5 Line Set Installation (cont.)

4.5.3 Tubing Connections

Indeor colls hove only & holding charge of
gry ritrogen, Keap ol tube engs sealed until
connections are 1o be mack,

¢ Lse type "L" copper refrigeration tubing. Braze
the carmectons with the tollowing ollovs:

= Gopper o copper, 5% sllver mirkmwm
- copper [o steed or brass, 16% silver miniriuem

i -nr

» Ba certain both refrigerant shuteff valves at the
putclaor unil ane closed.

= Hamove the caps and Schrader cor2s from the
préssure parts to protect seals from heal damags.
Both the Schrader valves and the service vatves
have s=alz that may b damaged by ercessive haal,

.

Tubing

¢ Claan the nside af the Attings and outeida of the
tubing with 8 clean, dry cloth hefore soldaring.
Clean cut debris, chips, dirt, ete,, thet enters tuksing
or sepdice valve connectons.

24

o

L] 'il'l-.l'ra.p e w.|1h. a wet rag or therma! Darmsr
compauryd bafore applying haat,

indoor call, Flow diy nitrogen into & presaune pot
and through the tuling while brazing, bui do not
gllow pressure inside tubing which-can rasulf In
leaks, Once the system is full of nitoger, the

nit mgan reguEator should be tumed off to avwaid
pressuring the system,

¢ Aftar brazing, use an appropriste heatsink maierial
to cool the joint,

# Faingtall the Schrader cores o both pressure

S
— £ Lo =
¢ Do not allow the bare vapor ling and liguid kne
o b in contact with gach other. This causes an
ursdesirable neat rarsber resulting in capacity
lees ard incneased povier consumplion,




4.6 Initial Leak Testing

Indoor coils have only a holding changs-of dry
nitrogen, Keap afl tube ends sealed until connections
are to he made.

&WAHHIHG: Do not use oxygen

10 puge lines or pressurize system for leak test,
Ceyoen reacts viokenthy with oll, which can cause
an explogion resulting in severe persomal Injury or
death,

® Pressunize line et and coll threugh service fittings
with dry nitrogeno the design pressune lisbed on the
unlt rameplate, Close nitrogen tank vaha, [8t system
il for 80 minutes, and check o $ea (F the - pressire
has dropped, Il the pressure hios dropped, check Tor
leaks ab tha lne 28t braze omts with 20ap bubbles
and repalr lsak as necessary, Aopeal prossure st
if ne et and coll hold pressure, procesd with ling
gab and col evacustion (3ee Sections 4.7 and 4.8 for
evacuation and final ok testing),

e L ] 1 I I 1 Y

= The wapor ine must be insulated for its antire
length to prevent dripping (Sweating} and pravernt
performance lossas, Closed-cell foam insulation
such as Armaflex ard Rubatex™ are salisfactory
insulations for this purposs. Usae 172" [12.7 mm]
minirum insulation thickness. Additional insulation
rmery be recuired lor long rens. The liquid lne must
be nsulated in any uncorditioned space when
larg fine sels are used and amnylime tha liquid lines
is run through an atlic dus to hot temperatures that
oocur there,

4.0 INSTALLATION

4.7 Evacuation

Evacuation is gne of the mast Importart parts of the
ertire inatalatfon and service proceduss, The life and
gfficiancy of the equipment is dependent upon the
thoroughness exercised by the sarviceman when
avacieating ale and molsture from the system.

Asr or nitrogan In the systam Increasea condansing
ternperaturg and pressura, resulting in increased
power consumption, erratic oparation, and reduced
capacity.

Patsture chemically reacts with the refrgerant
and oil to form coroshie ack which attacks the
compressor meter windings and intemnal parts and
wihich can rezull in caomprezsor failure,

i B

» Aftar the system bhas bean [@ak-checkad and
proven sealed, connest the vacuum pump and
evacuate syetem o 500 microns and holg 500
micrares of less for al l@ast 15 minstes. The
waSUU purtp musl be connected (o both e
high and low sides of the system by conmacling
io the two pressure ports, Usa the Brgast size
connections avallable since mestriotive senice
connactions may lsad to false readings because of
pressure drop through the fittings.

4.8 Final Leak Testing

After the unit kas been properly evacuated ard
service valves opened, an AZL compatible leak
detactor should te used to detect beaks in the
systarm. Al joints and piping within the outdoor

unit, indeoor cail, and intsrconnecting tubing should
be checkesd for loaks, 1 a leak |5 detected, the
relrigarant should ba recovared bators rapairing 1ha
lzak. The Clean Air Act prohibits refsasing retrigerant
into the almosphene.

Busgng



4.0 INSTALLATION

ﬁ 4.9 Control Wiring

MAWARNING: 1 o slectiic powar

at the fuse bax or 2arvice pans! bafore making
ary clectvics] connegtions. Alsa, the ground
connaction musl be completed before making fine
voltage connections. Failure to do 5o can result in
alectncal shock, savera peraonal mpury, or daath.

Runhing lew-voltage wires in conduit with line
voltane power wires |5 ot recommesnded, Low-
voktace winng should be nftached o the pigtails
belows the contml box,

A thermastat and a 2d-yalt, 40 V8 minimuam
transtommer are reouired for the confral circull
of the system. The furnace or the air handler
transformear may be ysed if sufficient. Sse the
wirlrg diagram for referenca. Use “Wire Size”

guide below to size the 24-volt control winng.

Ok mot s phore cord 1o connect indogr snd
outdoor unitz and thermostal, This could damage
the controls and may not be adequately sizad far
the control's slecirical load.

FIELD WIRE SIZE FOR 24-VOLT
THERMOSTAT CIRCUITS:

Auns up 1o 100 ft [30.5 m]: 18 AWG
Runz gwver 100 f [30.5 m]: 16 ANG

NOTICE: Do not use contral wirtng smaller tham
M 18 AWGE batvwaan thermostat and ouldess usit

ﬁ 4.10 Typical Control Wiring Connections

The following figures show the typical winng
diagrams for air handlers ard a 2-stage heat pump
and far dual fusl applications with @ gas fumace
and A Z-slage heat pump,

WIRE COLORA CODE

BE - BLACK GY - GRAY W= WHITE
BR =-BROWHN 0 = DRAMNGE ¥ = YELLOW
BL-EBLUE PA = PURPLE

G = GREEMN R =—RED

£
£

E-ETAGE HEAT PURP WITH ELECTRIC HEAT USING & TYPICAL
2-ETAGE THERMOSTAT

i T Mt
[peopasoR|
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| 1 ML Bt B s M
= | R VL e B e SRR e
e e e et B Pt
oy MR R =
| r R L H |
n L . 4 T, B Sl M-
oy S i SR T L e T RS
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T r r ¥ i
Crn R SR S SN o B
B : >
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et A
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e TR | :
[ L | P TSRl A o N = s MRt
T i G —

2-3TAGE HEAT PUMF WITH ELECTRIC HEAT USING A TYPICAL
L-STAGE THEAMOETAT AND A HUMIDISTAT FOR DEHUMIDIFI-
CATION

T b Tz Fhigs Tk awad
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s i - 5 e T i Sa
1 L] 1] ] 1 1l i ¥ ]
Tt ......-}..:...';..'-.-.: R E - E HE_.'";;'I
= R ¥ S I
_.'.'.';-,L..' P, A, L TR e - :3-‘—
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[P ey P—

I meaximum outlet temperaturs rise B desired, |Lls recemmended that W and W2 b wired together




4.0 INSTALLATION

ﬁ 4.10 Typical Control Wiring Connections (Cont.)

2BTAGE HEAT PUMP 'WITH ELECTAIC HEAT LFSING A TYPICAL
DETAGE THERMOSTAT WITH DEHUMIDIFICATION
|pppoegooe|

:
e
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]
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I
|
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2-STAGE HEAT PUMP WiTH ELECTRIC HEAT USENG A TYPIDAL
Z-ETAGE THERMOSTAT WITH DEHUMIDIFICATION AND A MAL-
FUMCTION LEEHT
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“If maximum outlst tempsrature rise is desired, it is recom

manded that W1 and W2 'bs wired together.

TYPCAL DUAL FUEL APPLICATION - 2-ETAGE HEAT PUMP
USING A TYPICAL 2-STAGE THERMOSTAT
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NOTICE: Field wirirg must comply with the
Mational Electric Code (C.E.C, in Canada) and any
applicable local code,
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4.0 INSTALLATION

ﬁ 4_.1 1 ang_r 14_!"_.|l'i_ring_:;

it iz important that propar slectrical pawer from a
comanercial utility is availaide at the cutdoor unil
cantactor Voltage ranges for oparsticn are shown
bedow.

VOLTAGE RANGES

JparE g Voltige Faoge o Maaienn

Peirieians Vo s s earl DEman S

skl L 1T - R

inatall a branch cimuit disconnact within sight
of the unit and of acequate size 10 handls the
minimum circuit capacily (see Section 3,30

Power wiring must be run in & rain-tight conduit,
Cordult must be altach=d Lo the hald In the
hottom of the control box 58 shown Delow,

=

Si-ATZe-03 |
-

Connect power wiring to ling-voliade lugs on the
cantactor located in the outdeor unit dectrical
box, [See wiring diagram attached 1o unit access
pans and above illustratian,)

Check all elecivical connections, including

factory winng within the unt and make sure all
connecions ara tight,

CH2 MOT sonrect gluminum feld wime to the
cartactor lugs,

4.12 Grounding
ﬁWAHHIHG: The umit miust be

permansnily groundad. Failure o do so can causa
gtectrical shock resulling i s&vare parsons! injery
or death,

L 7=
BT 22400 Ground Lug. )

A grounding lug is provided near the [ne-valiags
powear eotrance for a ground wire as showr in the
above dllustration.



5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.1 System Start-Up
Overview

Dnce the svstem hardware 20d widng has bean
properly installed, the next step = o start the
system up, verily Indoor ale-low, and adjust the
refrigerant charge. To assure optimum comior,
effiigncy, ard relinbifity, |t B extromaely impoertant
to follow the procedurss in this section o azsure
the indoor ainflow and refrigerant chargs ane
correct,

AWARNING: Singhe-pole contactons

are usad on all standard single-phase units
through 5 tons. Caution must be exerclsad whan
sarviclng as only one leg of the power supply is
Braken by the contscior

5.2 Initial System
Power-Up

After all inslalkation steps have bean complaiad,
apply electrical power to the indoor and ouldoor
unit enby urtil the indoor airflow is verifled (See
Saction 5.3).

Adter tha indoor airflow has bean varifiad and tha
praliminary refrigerant charde has baen weighed

In ispe saclion 5.4.2), electrical power may be
applied 1o the outdoor unit. ¥ thea unit is equipped
wilth a crankcase heater, it is reacommended o wail
at lzast 12 hours after slacirical power is applisd
1o the outdoor unit befors starting the comperassor
b assura any liquid refrigerant inzide the
compressar has been driven out by the crankcass
hieater,

-
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5.3 Verifying Indoor
Air-Flow

The air distFibution systéem has the greatest effect
on alrfiow, The disst system i tetally controfied

b the contractor, For this reazon, the contractor
should use anly Industry-recognized procedurss,

Dust design and constructon should e carafully
dong, Systern performancs can be lowersd
dramaticaily throwgh bad planning or workmanship,

Alr supply diffusers must be selected and [ooated
carefully, They muat be sized and poaitioned

10 dedivar reated air along the perimetes of thes
space. If they are too small for their intendead
gifflaw, they become naisy, If they are not located
properly. drafts can resull, Return air grilles must
be properly stzed Lo camry air back 1o the blower, If
they are {oo amall, they alao causs noise,

Tha installars showld balanca the als distribiution
systam to ensure proper and quiet anflow to all
ragms in e hora, This ensures a comfortable
living space,

The coract air quantity is critical to air
conditioping syvatems. Proper operation, efficiency,
compressor e, and humidity confrol depand

on the corect balance batween indoor load and
outdoar unit capacity. Excessive Indoor airfiow
incragzes the possibilliy of high humidity problems,
Low indoor alrflow reduces total capacity and can
causa ool icing. Serious harm can ba done to the
compressar by low eiflovs, such 3s that caused by
rafrigerant flocding.

Heat pump systams require a spacified airflaw.
Each ton of cooling requires bebween 320

CFM [1581 bs] and 430 GFM [212 V], See tha
mianufaciurers spac shiat or the AHR| Directory
tabridirectoryarg) for rated airflaw for the sysiem
beng installed.

The indoor air-fow must be verified 10 b comect
befare the refrigerant charging process can begin,
Determine the rated indoor air-flow by referming 1o
e AHR Direchory or marufasturer's outcoor unit
specifications for the particular indoor and ouldoor
unit cembination being installed., Then refer to
the mir-handler or gaz furmace installation masual
o ceterming how o selact the proper ale-flow and
miake the necessary adjustmaents o achieve as
cloze to the rated indoor air-flow as possibks.

dn-hois

ol
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

AZL REFRIGERANT LEAK DETECTION SENSOR APPLICATION TABLES

il Bakrigract Leah Dalaclisg danse
PBeoen Apbi ol Emalesd Conblicned Space Inchidng Spaca Whee
Ired ooty U 1w ivnladind (0% | . Balvigssd Lok Delaclisn Ssalie
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if the Smallest Conditioned Space Room Area is below the specified value i the table for the Total System Chargs,
a Refrigerant Leak Detection Sensor will need o be indtalled. Verify that the Minimuam indoor Airflow mests the
apesified valus for the Total System Charge amount using the above tables,

For systams that are factory instaflad with Refrigerant Leak Detection Sensor, varity that the Smallest Total Condi-
tioned Spancs Area and Minimum Indoor Airflow valusas meat tha minimuom values specified in the above table for tha
Total System Ghamge amaount,

Twa stages of indaor air-flow are required for RP14 & BP15 heat pumips, Tha air-handler or gas furnaces mikst daliver
githar 15t ar Znd stage of indoor air-flow depending an which stage the thermostat s calling fos Air-flow werifica-
trom and rafngerant charging must be dons when the system is in the 2nd stage mode. Set the thermostat ssvaral
degress above (heating mode) ar below (cooling moade) the set-paint to assura tha system is operatng in the Znd
siage mode. Indoor air-flow may be verified using the Blinking LED light on the air-handiarz and gas furnases with
variabte speed ECM motors, Each biink represents approximately 100 CFM [47 sl Example: 8 blinks followed by
a pause ndicates BOO CFM (376 Ve| s being defivered, Refer to the installation instructions for the air-handlar or
fumace for further details on determining indocr gie-flow using the blinking LEDF an the indoor unit controd board.

For systems that are factory instailed with Refrigerant Leak Delection Sensor, verify that the Emallest Total Condi-
toned Space Area and Mirdmum Indoor Airflow values mest tha rminimum values speacified in the above table for tha
Total System Charge amalnt,



5.0 SYSTEM START-UP & REFRIGERANT CHARGING

Altitude Adjustment Calculator

Installed Altitude (i) H,, | Altitude Adjustment Factor (8F)
1ooo 1.025
1500 1038
F000 1041
2500 1.0G4
3000 1078
500 1.093
4000 1107
45040 1,122
5000 1.138
a500 1.154
G 1,170
a500 1,187

Note: Inztalling technician to corrsct Tha minimam
roorm ared of the space Amin or the minimuwm room
area af conditioned space TR by multiplying by
the altitude adiustment factor (AF) based an tha
buildirg site ground level ahtitute (Halt).

If the altituds is betwean sach specified range in
trve fabie, Hhe technician may interpolate the altitude
adpsternent factor or round up the slfitude to the
rext inkerval and uze the adjustment factos,

gl
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5.4 Refrigerant Charging
AWARNING: 51548 systems should.

be charged with refrigerants in liguid form.
AWARNING: .- top of the scroll

compressor ahell is hot, Touching the compreasor Top
rmay result In safous personal imjury,

The refrigerant charga for all syatams should be
chacksd aganist the Chaming Chad localad Inside
the access pansl coyer,

AACAUTION: f-s528 s classifios s
zalaty group AZL par ASHRAE Standard 34, Vesity
that service eftulpmet and Instrumeanis. ams ﬂpﬂlﬂ'l-iﬁlﬂ'
far usa with group AZL mefrgerants, and in particular
with A=3.548, Fallure o exercize care may result in
afuipment damags oF pammonal injury.

Charge for all systems should be checked using the
Charging Charl ingide the access pangl cowar,

IMPORTANT: Syatem Charge

Wisight musat be annotated on the |ahel provided
adjacent 1o the unit nameplate. Total System Charge
Weight can be calculated by taking the Factary
Refrigarant Charge Wesght Ieted on the nameplate
and adding the Fiald Installation Charge Waight.

IM POHTA.HT: Do ot operate the

coMmpressor without charge in te system,

Addition of R-454B will ralae high-side prassuras
fiquid and dischargel

H nTlc E: System maintanance is to ba

parformed by a qualified and certilied technician.

The aptimum refrigerant charge for any ouldosr unit
matchad with an indoor coilfair handler is affected
by tha application, Therelore, charging duta has
been developad to assist the field lachnician in
gptimizing the charge for all mounting configurations
UF = Upfiow, OF — Downilow, LH - Left-Hand
Gizcharmge, and BH = Right=Hand Discharge]. Fefer
1o the charging char inside the access panel cover
an tha unil and chaose the apprephate columm for
the specific application being mstallsd or serviced,
Mew installations utilizing elther an ACF indoor coll
nsialled on & gas furnace oran {-jH seriea air handlar
n the dawnfbaw or borizontal nght-hand discharme
may raguire removal of refrigerant since the factory
thargs could result in an overcharge candition,

l M PDHTAHT: Rafrigerant charging

must be perdormed when the system = operating
in the 2nd stage mode.

NOTE: In addition to conventional charging

GERANT CHARGING

proceduras, tha following requirémants shall ba
Tallowed:

= Ensurs thal contaminatian of diffarant refrigerants
does not ooour when using charging squiprant.
Hoses or lines shell ba as short as possible to
mrinirize the amaount of refrigerant contained n
them,

# Cylinders shall be kept in an approgrste postion
aocording to the instriections,

* Engure thal the REFRIGERATING SYSTEM s
earthad pricr to charging the system with refrigerant,

+ Label the system when charging s comglete [ not
already},

+ Extraine care shall be aken not 0 overll the
REFRIGERATIMNG SYSTER.

Price to recharging the syskem, it 2hall be pressure-
tested with the approprate purging gas. Tha systam
shall bie leak-tested on compietion of changing bul
prior 1o commissioning. A follow up keak test shall be
carried out prior 1o leaving the site,

The following mathod is used for chamirg syatams in
the cooling and heating maods. Al steps sted should
be performed to enaurs proper chamea has besn set,
For measuring pressures, the service valve port on
the liquid valve {amall valve) and the true service port
[oeated betwean the bvo sarvits villies ara 1o be
iz,

5.4.1 Measurement Device Set-
Up

1. With an R-4548 gauge set, attach the high-
pressure hose to the accesa fitting o the fiquid
line {small senvics valve at the O unif,

2, Attach the fow-pressurs hose to the axterior trus
suction port focated batween the two sanace valves
that Is connected to the sucticn tube Batweaean the
resersing valve and compreasor,

3. Attach & temperature probe within 8" [15.2 om] of
the outside of 1he unit on the copper Bouid line
tsmall finel. For mare accurale measurements,
claan the copper [ing prior 10 measurament and
use a calibratad clamp-on temperature probe or
an insulated surface themocoupls,

5.4.2 Preliminary Charging by
Weight

NOTICE: Adjust the system charga by waight

for the limear length of the refrgerant line sat.

For a new Instailabon, avacuation of inlarconnacting
fubing and indoor call is adeguate; otharwisa,
gvacualsa tha entire system. Use the factony charge
shown in “Electrical and Physical Data” in Section



5.0 SYSTEM START-UP & REFRIGERANT CHARGING

3.3 of thase instructions or an the unit data plate. Maole
that the chargs value intludes charge raguired for 15
fl. [4.6 m| of slandand=size Reusd line withowt g Kter
drier.

Celoulate actual chargs required with the aotisl
Irstalied liquid ine size and length using:

1/4' B4 mm] 0.0, = .2 o2 M. [28.3 g/m)|

516" [7.2 mm| D.0. = 4 oz [37.7 g'm]

38" 19.5 mm] 0.0 = .6 ozt [BE.T gfm)

12" [12.7 mm| 0.0, = 1.2 oz./Mt, [113.3 g/m]

fedd 6 oz, [170 g] for field-installed filler diier,

Charge Adjustment = [Lina Set (oz./fL] = Total
Linsar Length) — Factory Charge for Line S=t + 6 oz,
ifor fizkd installed filter driar}

Exampla: A thres-ton heat pump unit requires 75 it of
line sat with a liquid ling diamater of 3/87,

Factory Charge for Line Set =151 =« Bor. =B or

Charge Adjustment = (1.2 oz = Vo) -8B oz, + Boz
=+ 87 0Oz,

With an accurate scale {+/~ 1 oz, [28.3 g]) or volumetric
changing davics, adjust the refrigerant charge bazsed on
the actual ine sat length, It the anptire ayatem has boen
evacated, add the total calculated chame.

|MF¢HTANT: Charging by weight is

noi always accurale since the application can affect
the optimum refrigerant charge, Charging by waight

is considerad a staring point ONLY, Ahways check

the charge by using the Chamirg Char snd adiust as
necassary, CHARGING BY LICRJID SUBCOCRING PER
THE SY3TEM CHARGING CHART MUET BE LISED
FOR FINAL CHARGE ADUUSTMENT.

—
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refrigerant of R-32 and R-1234YF [68.2/31.1). Thessa
two refrigerants have different saturation curves
and therefore change state at different pressures
and temperatures, i charge is added to the

system in the vapor state, it is possible to have a
dimproporiionate amount of each part of the R-4548
blend which will cause unstable and inefficient
operation. Therefore, it is critical te add R-4548 in
the liguid form anly!

5.4.3 Preliminary Charging by

Pressures

1. Fallowsang airflow varibcation and change weigh=in,
rurt the unif for a minimugm of 15 minutes prior o

rling pressures and temparalumas,

2 Warifty that the outdoor unit = op=raling on 2nd stage
and that the air-handbar oF gas furnace i dalivannp
2nd slage ae-flow

2. Ensure thal the maximum oparaling pressurs
as listed on tha unit nameplate is considered
when connecting to ey CONDENSER UMIT or
EVAPORATOR UMNIT and design pressurss ars not
exceaded.

|MPEHTANT: Indeor conditions as

megaursd al the indoor coil mest be within 2°F [1.1°C]
of comfort conditions par the homeownears prafarenca.

HﬂTl GE: If the indoor famperaturs 5 abova

or below this range, run the system to being tha
temperature dovwn or run the electric heabfumacs to bang
the tempersture within this range.

4, Note the Qutdoar Dvy Bulh Temperature, ODOB" =

'F [FC] Unit charging is recommeancded undsr
thie falkrwing outdoor conditions QMUY
Cooling Mode OMNLY: E5'F [12.8°C] outdoor dry bulls
and abowve
Haafing Mode OMLY; Betwaan 40°F [4.4°C) and
&0°F [16.6°C] outdoor dry bulk

5. Locate and note the desipn pressures, The correct
lbpuld and vapor prassires are found at the
interzaction af the installed avatam and the outcoor
ambienl tamperaturs on the Charging Char lecated
inslde the arcess pansl cover,

Liguid Pressure: = pela [kPal; Vapor Pressure
=___ paig [kPa]

HﬂTIGE: The refriparant pressurss provided arge

for preliminary change check OMNLY, Thase preasure values

ara Wypical, bul may vary due to application. Evaporatar

losad {indoor coil in cooling mode’outdoos coil In heating
moda) will cause pressums to deviate. The values Esled
are lor the corract matchad indoor coil ORLY!

E. It the megsured liguid pressure is balow the lsled
requirameant for the given cutdoor and indoor
conditions, add charge. if the measured iaguid
pressurs is above the listed requirement for the
given ouldaor and Indoor conditions, remave
change,

5.4.4 Final Charging by Liquid
Subcooling

1. After preliminan charging by weight or presaures,
find the dezign subcooling value, The cormect
subeooding valus is found at tha intersaction of
the installed system and the outdoor ambiant
ternperature on the Charging Chark located inside
the access panel cover
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SC7 trom Changing Chart = "F[MCL

2Merlly that the ouldoos unit s eperating on 2nd stage
and that the air-handler or gas furnace is delivering
2nd stage air-fiow

IMPORTANT: 100 consiions as

measured af the indoor cail are requirsd 1o be within
2°F {1.1°C} of comfon conditons as praferred by
the homeowner end must heve operated for st least
15 minutes pror 1o final charge adjustmant. Linit
chamging is recommeanded under the following outcdoor
conditions ONLY;
Cooling Mode: 55°F [12,8°C] outdoor dry bulk and
abowa
Haating Mnode: Babyean 40°F [4,4°C] and 8°F
[15.8"C] outdoor dry Bulb

NOTICE: Svstems should not be chargad

bedow 40°F [4.4°0] outdoor temperaturs,

HDTI CE: [f the Indpar temperatura |s above

ar baltw the rmcammended ranges, run the syslem to
bring the temperature down or run the electric haat’
furmaca 1o bring the temperatum up.

& Mote the measured Liguid Pressure, Plig =
pabg [kPal as measurad fram tha liguid
(smally service valve. Use the Temperature Freasure
Chart below to note the corresponding saturalion
temperature for A-4548 at the measured Bouid

Liquis Saturation Ternperature, SAT'= __ F [*C).

£, Mote the liquid ne temoerature, Lig™ = G
as measured from a temperaturs probe located
within B [16.2 cm cutsids of the unit on the copper
liquid line Esmall fnad, 1€ is mecommended o use
a calbrated clamp-on emparaturs probe or an
insulated surface thermocoupde.

5. Bubtract the liqued Ene femperatune from e saturafion
temperature to calculate subceoling, 3AT°_____°F [°C]
= Llg® F G =500 "F["S]

&, Adjust charge to obtain the spectfied subcooling
valug, If the measured subcooling level s balow the
listed requissmearnt for the grean outdoor temperaturs,
add charge. T the maasiered suscodling ksl is
above the listed requirement for the given outdoos
ternperature, remove charge.

5.5 Completing
Installation

¢ Disconnect the hoses Irom the pressure porls.
HReplace the pressure port caps and Tighten
adeguately 1o seal caps. Do not ovartighten.

= Replace the sarvice valve top caps finger-tight and
than tighten with a wrench 1o adeguately zeal caps.
Do nat avertighten.

* Replace contral box covar and serdice panel and
Inatall screws 10 securs panais,

» Rastore povwer to unit &l disconnest it reguirad.

= Configure thermosiat per the thermestat installabion
instructions and set 1o desirsd moda and

temparature,

5.4.5 R-454B Temperature Pressure Chart

TINF FLATURE PETSRURE CHEAT
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6.0 SEQUENCE OF OPERATION

6.1 Cooling Mode

When the 2-stage thermostat calla for the 18t stage
of coaling, tha cubtdocr Fan motor is energized and the
18t stags of the comprassor and indoor Blower motar
is energized. The syatem then provides coaling and
dehumedification for the gonditioned space. If the
thermastat calls for the 2nd stage of coaling, the
compressor ghifts to the 2nd stage of capacity and
the indoor blower motor epeads up o deliver the 2nd
atage of air-flow, Tha systemn will oycle between the
1sf and #nd stages as diected by the thermostat,
When the call for conling has ended or tha thermuostat
is sywitched ta the OFF position, tha compreasar

and custdear fan maotor are de-anamgized, Bt the
indoor blawear motor conlinues o operate for 30 - 45
secamnds to extract the residual cocling capacity in
the cold indoor coil befors it atops.

6.2 Heating Mode

When the hagt pump thermastat iz g2t to “heat"
micads, the B terminal an the outdoor unit is aner-
gized which enemizes the reversing valve and switch-
23 it to the heating position. When the 2-stags ther
mostat calls for the 15t stage of heating. the system
then provides heating for the conditicne< apace.
the thermaostat calls for the 2nd stags of heating, the
compresaar ghifis o the 2nd stage of capacity and
the indoor blower motor speeds up 1o deliver the Znd
stage of @ir-fliow, The systam will oycle betweaen the
15t and 2nd stages as directed by the thermostat,
When the call for heating has ended, ihe comprasg-
aor and ouldoor fan motor are de-energized, but the
indoos Dlewer motor continues 10 oparate for 30 — 45
saconds 1o extract the rasidual beat in the warm in-
door coll before it stopa. If the thermostat is awitched
to the OFF, the reveraing valve solenold |5 de-snes-
glzed, | ihe systermn 5 operating in the eating mode
when the tharmostat is switched to the OFF poaition,
the renversing vabve will shift 1o the cooling position
ane will remain there until the thermostal iz swilched
ack 1o the HEAT mode and thers i3 a call for hesating.

6.3 Supplemental Electric
Heat in Heating Mode

If the building load should exiead the heating >§
capacity in extreme outdoor comnditions, the

thermastat will direct the air-kandier to energize 51
zuipplemental elactric heat as reguired to meet the 5
building load as a 3w stags of heat. The compressor

and autdear fan will continue to operate at maximum
capacity while supplemental electric heat is

anamgizad, For 1353k heaters and higher, the slectnc
heater elements =re aplit inte 2 stages controlled by
enamizing the W1 and W thermostat pigtails on

the air-handker with 24WAC. Unless the W1 and W2
thermoaiat pigtads are connectad logether at the
gir-handler, ey the 13t stage of slectric heat will

ba erergized whan supplemental haat s energized

in the hest pump keating mode, IFthe 15 stage of

electrc heat v not sufficiant for supplamental haat,

the W1 and W2 thermostal pigtails on ihe gir-handler
should be connected together to provide maximum
supplemental heat,

6.4 Dual Fuel Applications
- Heating Mode

If the buibding load should excead the heat pumg
heating capacity in extreme outdoor conditions, the
thermostat will direct the outdocr unit to shut down
and heating responsibility will be transterrad to the
gas furnace, An putdoor ambient femperaiure can
e aat in dual fuel enabled thenrestata todirect the
avatem 1o automatically switch to gas heat whan the
outdoor ambient femperatura drops below that sel-
poirt. B the tharmastat s set 1o the EMERGENCY
HEAT mode, heating responsibility will be fransferrad
o the gas furnace,



6.0 SEQUENCE OF OPERATION

Dperation

6.5 Demand Defrost

Defrosting ot the outdoor coil in the heating mode
iz controlled by the defrazt control locatad in the
outdoor unit,. BP14 heat pumps fealune “demand
defrost™ that initiate a defrost oycle anby when
frostineg @ detected on the cufdoor coil during
heating operation.  The defrast contral manitors
the Crutdoor Ambient Temperature Thermistar and
Crutdoor Coil Termparature Thermistor to detarmine
ywien a defrost cyvole @ reguired, The followdng
sequence iz followed for defrost cyeles.

= Dufrost Initiations A defrost cyole & initinted
when the following conditions are met,

1. Tha suldoor coll temperature (2 below 35°F
[1.7°E].

2. Tha comprassor has operated for at least
34 mnukes with the outdoor ool tempara-
ture bedow 35°F [1.7°0]

3, The defrest controf determines a defrost
eyole i reguired based on tha outdoor
ambient and outdoor coll emperadures,

If the aiove condifions are mal, e following ac-
tiar wil be taken.

1. The revarsing valva s da-energized which
will cause # 1o shift to the cooling position
and the outdoor fan motor is de-anergized.,

2. The compressor is de-anemgized for a 340
second noise abatermnsnt period.

3. The indoor ar-handler or gas lumace is
directed 149 suppdy supplemental heat 1o
prvent cold air from baing dischargad
fram the suppdy registers during tha delrost
cyile,

4. The compressor is anerglzed afler the 30
second dalay has bean complsted ard
defrasting of the coll begins.

= Defrost Termination: The defrost cvele will
continue unfl the coldl tTemperature has resched
the lermination lemperatune or 14 minutes
have elapsed, whicheser comes first, The
factory default termination temperature i TO°F
[21.1°C; although this termperature can ba
changed to 60°F [10.0°C), 60*F [15.6°C], or
BO'F [26.7%C] by relocaking a jumpes on the
defrost control board, When the coll empera-
fure resches the termination temperature or 14
rmanutes hove elapsed, the follovnng acticn 13
Lk,

1. Tho reversing vabeg will be energlzed,
switching it back to the hesting position.

2, The compressor s de-energized fora 30

sacond noiss abatement period,

Supplernantal heat is de-anengized,

The compressor and outdoor fan molor anm

enenglzed after the 30 second delay has

been compdebed. )

5. The system ralurms to normal heating oper-
ption as dirested by the thammostat

NOTE: Should the sutdeor ambient tempera-
ture thermistor fail, the defrost contral will
iniliste a defrost cyele evary 34 minules of
operation whan the coil temperature is below
35°F [1.7°F].

& g

Sea Seotion 7.1 (Demand Defrost Gontrol) for addi-
tioral Information.,



7.0 COMPONENTS & CONTROLS

7.1 Demand Defrost
Control

Whan the thermosiat calls for cooling, the demand
dafrost control monitors the cutdoor ambient
termperature, outdoor coll temparatuse and the
comprassor ren lime to determing when a defrost
cyche 15 reguired.

The defrost control has high and low prassurs
contma inputs with unigue pressure switch

logls built into the microproceesor 1o provide
compressor and system protection without
nuisance lockouls. The contral cytles thea
compressor off lor 30 seconds al the baginning
and the and of the dafrost cycle Yo aliminate the
increstad compressor nddsa causad by rapidly
changing system préssures whan the revarsing
valve switchas, See Sechons 9.1 and 9.2 for
diagnastic flash codes and sensor resislance
valugs at various femperatures,

Defrost Initiation

A detrost will be mittafed when the thee
conditions befow are satisfied:

1. The outdoor coil temperature is bebow 35°F
[1.7°C] as measured by a gocd coil sensor,

2. The compressar has operated for at least 34
minutes with tha cutdaor col temperature below
35°F 1.7°C) and

3. The measured difference betwean the ambiant
tamperature and tha outdoar coll temperaturs
ie graater than the calculated difference
datarminad by the microprooessor,

Defrost Termination

Ornce a defrost s intiatad, the defraat will

cintiniee undil 14 minutes has elapsed or the ool

temparature has reached the aslected temmination

termiperature. The factory setfing is TO°F [21,17C]
buf can ke changed fo 530°F [10°C], &0°F [15.6°C]
ar BOF [26.7°C] oy retocating the jumper on the
conirol boarg,

Temperature SEnsSors

The cpil sensor g kocated on the outdoor ol at

the point fed by the distribution tubes from the

meterng device hort 387 [2.5 mm] dig, Tube},

The ambignt air sensor is located below the

control box 3¢ it can senae outdoor temperatures.

It the outdoor ambient sensor fails, the dafrost

cantrol will intiate a defrost every 34 minutas of

COMprassor run time with the coll temperatur=

pelow 36°F [1.7°C],

If 1her coil sensor faids, the defrost cortral will not

initiate & defrost,

Test Mode

The test made is ipitiated by momentarily shorfing
the two TEST pins. The unit must have an active
heat pump haating call 1o enter the tast mods, In
this mode of operation, the enable Temperature
i5 ignored and all fimers ase sped up. To nifkte
a manual defrost, short and hold the TEST pins.
Hemoye the shorl when the system switches

1o defroat mode after the comprassor noise
abalemeant delay, The defrost will [erminate

on tirese (14 manutes) or when the termilnation
tarmperature has baan reached,

Test Sequence of Operation:
1} Provide 3 heating call 1o the heat pump,

21 Shaort test pans o bypasa anti-short cyvcle imeas
{IF unit is running, this step is Nak NECEsSary.)

3 Short test pine and hodd them shomed to enter
defrost mode.

41 Releases tesl pins once controd exils nokss
abatemant deday.

& Mondtas coil termperature when control exits
dafrost,

& Unit showdd return W Reating rode,
Troubleshooting Demand Defrost

Dhuring thee ksl mode the coll lemperature should
ba monitorsd. If the system exits dofrost at
approximately the temination smperature, the
control & opsrating normally.

If o, one fem te check i the coil and amblent
temparature Sensor resiztance, using the
temparalurasresistances charl in Seclion 9.2,

Immesse the sensor in water and measurs the
raslsiance of the sensor. Al 38°F [1.7°C) the
resistance of the sensor should be approximately
S0,000 ahms,

Ensure that the coil sensor is proparhy nstalled
that it i% not loosa or touching the cabinel.

High/Low Prassure Control Monitoring

Status of high and low pressun controls s
micniored and tha folléwing actions are taken.

High Pressure Control = Provides active
protection in both cooling and healing mades

at all outdoor ambien! tempearatures. The high
prassure control s Sn automatc reset Vype and
opens 2l approximataly 310 peig [4208 kPa] and
closes at approximataly 420 psig [2896 kPal. The
compressar and fan rmotor will stog whan the high
pressure cortrol opens al appraximately 610 psig
4206 kPa] and will start again if the high sida
prassure drops to approdimataly 420 psig [2296
EPE] where the aulomalic resat high pressurs
contral raseis. If the kigh pressum control opens
3 timesy within a particutar call for heating or
coaling operatian. the dafrost control will kack ol
compressar ardd outdoor fan operation.

sjuauodin)
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1.0 COMPONENTS & CONTROLS

Low Pressure Control = Provides active
protection i both heating ard cooling modes at all
cutdoor gmbient tamparetures. The lbw pressure
caontral is 20 sutomatic resst type and opens at
approximalaly 15 pakg [103 kPa] and closes at
approziemalaly 40 paig (276 kFa). Operation is
sligtitly differant batwaen coaling and hasating
mades,

Cooling Mode: The compressor and fan mator
will stap whean the low préssure control opsng

at approximatedy 15 psig [103 kPa] and wall

start again when the low sida pressure risss to
apprasimataly 40 paig [276 kPa] whars the |omer
pressure controf avtomatically resats, If the low
pressure switch opens 2 fimes within a particular
call for coaling operation, the dafrost conteod el
lock out compressar and fan aperation,

Heating Mode: The compressor and fan motar
will stap when the low presaurs contml opans

at appreximately 15 psig [103 kPa) aad will

start again when the low side pressure rises

to approsimately 40 paig [276 kPa] where the
low pressure automatically resets, If the low
pressure switch tripa 3 timea within 120 minutes
of oparaticn during a particular call for heatirg
oparation. the defroat controd wall lock out
compressnr 2nd ouldaor fan operation, If the lock
out due to fow pressure oocurs at an cutdoor
ambient temperature balow 5°F [-15°C), the
cefrost control will autpmatically axit the lockout
made whan tha cutdoor ambient tamperature Naes
ke 5°F [-15°CL This featurs is necessary sinoe the
lerer pressure conmtrol could possibly have opened
cua to the oulidoor amblent baing wery low rather
than an actual systemn fault,

Exiting Lock-Ouwt Mode; To exit the look-out
made, remave 24 velts o the defroal control by
remowing powsar to the indoor air handlerfurnace
of by shorting the two defrioat control test pins
togathar,

7.2 Compressor

2-atage scroll compraasors gre available i all
RF14AY & RP15AY haat pumps, The (-]11448¥18A1Y
cames with a 1-stage scroll compressorn. For tha
2-stage compressor options, the 2nd capacity
stage is activated by a DG signal that energizes

a solencid which shifts the compreaaar ta full
capacity, The 24VAC Y2 signal from the thermao-
skat iz reciified to DO clrent by 8 dinde located in
the wiring harness that conrects to the 2nd stage
terminals on lhe comprassar,

7.3 Fan Motor

Al models are equipped with single~speed PEC
rmatars.

7.4 Outdoor Fan

Al moddala utilize & standard paddle atyle 3 blace
fan made from coated ste,

7.5 Compressor
Contactor

Al medala wtilize & single-pole contactor o power
the compressor and fan molor, Field power ia con-
nected directly to the terminal lugs on the line sids
of the cantactorn

7.6 Compressor/
Fan Motor Capacitor

Al models are aquipped with standard PEC 1an
rmators, which utilize & dual capacitar for bath tha
compressor and fan molor,

7.7 Reversing Valve

Al modals are aquipped with 3 revarsing vakne that
aliowes the syatem 1o rvarse the refrigeration oycla
to provide aither cooling or heating, The raversing
vialve ks ehergized In the heating mode and |5 en-
ergized amytime the thermostal iz set to the "Heat
mode, The outdaor unit has a thermosiat pigtail
that muzt be stectrically connected 1o tha "B ter-
minal oi the thermostat,

7.8 Charge Compensator

Some models are equipped with a charge compen-
sator that stores & predeterminsd amount of refrig-
erant in either the heating or coaling mode 5o the
refrigarant charge is optimized in both the cooling
arvd hieating modes. The charge compensaton s
the cylindrical device with larger tubes coming out
each end and a 38" [9.63 mm] diamster fube an
one end that is connesied 1o the liguid lins near the
llquid sarice vaive,

7.9 Discharge Line
Muffler

Al medels are equipped with a dizcharge ling muf-
fler 1o el absorn dischangs pulsas in the vapor
lirse ir the haatirg mode that can resull In urwani-
ad noise inskde the buikding structure,



7.0 COMPONENTS & CONTROLS

7.10 Thermal Expansion Valve (TXV)

All miodels are equipped with a properly sized ther-
mal axpansion valve (TXY) to meter the refrigerant
fiovy and provide a cansstant sugerheal kavel in tha
heating mode. Tha TeV's all have an internal check
valve fhat operns in the caoling mode to provida

unrestricted fow. Al TXV's have a 10% bleed rate
fo halp elminats “hammering” n the off cycle that
sometimes cocurs when non-bleed TEV's are usad
on beth the indoor coil and outdoor heat pump unit.

7.11 Compressor Crankcase Heater (CCH)

While scroll compressars uaually do nct requirs
crank=ases heaters, thare are instances when &
heater ehould be addad. Refrigerant migration
during the off cycle can rerultin a noisy start wp,
Add a crankcase heater to minimize rafrigeration
migration, and ta help aliminate any slart up noise
ar bearing "“wash ouwt.”

MOTE: The installation of a crankcase heatar

& recommendsad if the ayvstam chamge excesds
the values in the table balow. 3-5 ton models
come with a crankcass haster factory installed as
indizatad by am agtenak,

A crankcasa heater i3 to ba located rear the
nattom of the comprassor shall, s purposa = 10
drive rafrigerant from the comprassor shall during
fong off oycles, thus prevanting damage 1o the
coHmpressar during star-up.

Al imital atart-up or after extersied shutdown
parads, make surs the heater is energized for at
feast 12 hows before the compressor is starisd.
Diaconnact awitch on and wall thesmastat off)

AT SEETEN (AAGE WRLUES -1 &4y e 188 S TR Bl WAL IS 0T By
= COMPIESS0R CHERGE LT WIEHER T TP RES R CHATTE CMIT SATHRIT

BEL P MIEL MMEE CRSARTASE ERTER L L WEE: MR CRANKLASE HEATER
Rl ':J::ﬁf A4 L5 AT LEinEan "'"'_;:'f;f 44129 2 g
e “El;]':'_:’ A.4 L35 [1H k] T "f:f;]g'lr A4 L3R A ARE]
LT 'W"""]';f BA LSS EARE RGN 'w"i'e'"ai:' ; BA LSS 8 HE)
o .ﬂ&:s E— TFIREEE x;:: L1155 FLaRd)

T LFRIELR, L 13485 54 )
AR L | 7R A BE| ey

e - ISETEan, S 12 LS A KT
e T 1 LB 54 N TiERiE

kR P 15RIE0A m'w,l 17 LB 454 WK
L ARNRA s 14 LFE SS.4 | -

7.12 High- and Low-Pressure Controls

skandard on Jll modeds: Thess controls keep the
COMPressoer Mo operating In prassure Fanges
which can couse damage to the compresscs Both
controks are in the low-voltage contred chrouit,

The high-pressure control (HPC) S an autamatic-
reget whilch opens naar 810 PSIG [4208 kPa) and
closes near 420 PSS 2886 kPal,

The low-pressure cottrol (LPC) s an automatic-
reset whilch opens naar 15 PSG [103 kPa] and
gloses near 40 PSIG (276 kPal

ﬁCAUTIDN: Ihe compressar has an

irternal overload protecton, Under soive condltions.
it can take up to 2 hours for this overioad o reset.
Pake gure overioad has had time 0 resel belore
candarinmg the comipressaorn

7.13 Compressor Hard Start Components

Start components are not usdally regulrad with
the scrall compratsors usad in hedt plemps, b
are avaiable for special cases and where start

componients ans desirable o reduce light dimming.
Hard start components musl be fiskd inslalled and
arg available through Bheem Parts or Buud Farls

sjuauodiuo)
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8.0 ACCESSORIES

&WAHHlNG: T off 2lectic power

at the fuse box or sanice pans] before making any
glectrcal connections while insialling accesaones.
Fallure 10 do so can resull In electnical shock,
gavers personal injury, or death,

ACAUTION:
SINGLE POLE COMPRESSOR
CONTACTOR (CC):

Single pole contaciors are used on afl single-
phase unite up through & tons, Caution mist be
axerclsed when servicing as ondy one leq of the
powar supply is broken with the coniaciorn

8.1 Compressor
Time Delay

The time delay (TOC) iz in the low vollage control
circuit, Vithen the compressor ahuts off due toa
powar fallura ar thenroatat operation, this control
keeps | off at lRast 5 minutes before the next
cycle can begin,

8.2 Low Ambient
Control

Thiz component SenNses CoMpréssor head pressung
angd shuts the outdoor fan off when e head
pressure drops 1o approximately 250 PSHE (1,724
kPa). Thiz alkows the unit to buld a sufficlent head
prassure at lower outdoor ambient temperatures
{dowmn o O°F [F18°C] in order o maintain system
Balance and capacity. Lovw amibdent control should
b uzed on all eguipment frequently operated
balow TO'F [21°Cl amblent. Part No. RXAD-AQS

8.3 Compressor
Hard Start Kit

All Modelks: Part Mo, SK=A1

8.4 Compressor
Crankcase Heater

1.5-3.0 Ton Modals: Part Mo, 4d-101684-08 {v/
outdeos temp thermastal or 44=-17402=-44 wio
outdeor temp thermostat)

3.5-5.0 Ton Models: part Mo, 44-103683-13 w/
outdoor tesp thermostat or $4=17402=-45 fa'o
outdeor temp thamostat)

MNOTE: Slon model has factary inslalled crankease
haatar,

8.5 Remote Outdoor
Temperature Sensor

This is & kit that has a lomger remote sensor that
can be installed sway from the outdoar unit for
better thammoatat temperature display,

8.6 Compressor
Sound Enclosure

1.5-3.0 Ton Modals:
Part Mo, 68-23427-26

3.5-5.0 Ton Modsls
Fart Mo, 6E-23427-25



9.0 DIAGNOSTICS & TROUBLESHOOTING

9.1 Defrost Control Diagnostic Codes

L LER 1 LLEP 2 Control Board Stalus
| CEF OFF hcs P

L] E | Ll Sahsn Fadge

OFF o St Sensor Failure

FLASH FLASH Mcarmal

OFF FLASH Loy Pressure Locloed feho 122 pins 1o resel) |
| FLASH OFF Helghs Pl sstine § okl sl 1653 il 1o Fasad)

{8 FLASH Lisw Prassite Coninad Ogs

FLASH 5 Hegh Prassure Gontndd Opan

Ly | oFF in Drafiost Biode

Adernate Flashing b it Tames Dielay

9.2 Qutdoor Ambient and Coil Sensor

Temperature vs. Resistance Table

[l © Dhegmivis F e
Al -4 3074
10 i4 o294
i a2 A B0
14 il BRI
Fla) iR 12 453
i) T LAY
il B 256
A} 164 G4
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Dingnostics

9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Electrical Checks Flowchart

THERMOSTAT CALL FOR OPERATION, NO OPERATION

-

p

L

See "Defrost Controd
Diagnostic Codes” (Secton 8.1)
for faulf code roubleshooting.

Refer o the Defost Control Diagnostics Codes seclion
from this manua) fior fault code roubleshooting

Chack fault history for other fauits

Check for ine voltage to unk, Fnone, check for blown fuse or

tripped circuit breaker.

Check confral vollage (R and C) ko contral. # Cheéck ransiormar
ar

Check XA &ues on
D=trost C oninad

Bad cantrol board or Incomest wiring — check wiring
and replace contref if bad.

Waiting for anti-shon-cycls delay to clear

Defoal Control In Wigh or low pressure lockoul mode

Refer i diagnostic chart and the Defrost Control
Dizgnostc Codes secBon of fhis manual. {Section 8.9}




9.0 DIAGNOSTICS & TROUBLESHOOTING

9.4 Cooling Mechanical Checks Flowchart
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.5 Heating Mechanical Checks Flowchart
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.6 Defrost Mechanical Checks Flowchart
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9.7 Defrost Test Mode (See Section 7.1)
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.8 General Troubleshooting Guide

ﬂWAHHlHG: Disconnect all powar o unit before servicing, Ceatactor may break only one side,
Failure to shut off powsr cen cause slectrical ahack resuiting in parscnal injury or death.

SYMPTOM

Lirut will mest run

POSSIBLE CAUSE

Prravar ofl or o secircal connesclion
Tl'llr-:ﬂ'-ﬂﬂtﬂr aun of clinration — gt Soor o or
hg

Dedactive Gonirod Boand

Blotem fusesirippad bemaker

TraneTonmes dalactive

High=-pressure ar la-pressure contmd loch=oLt
BAawdring o fhevivigeia?

HEMEDY

Chack for comact voltape o line voltapa carnecticns in
G BTE G Lrd

Faget,

hmek contred Doarl tag st codes.

Faplace finasirezat broaks:,

Check wiring, Replace Iransoenmnde

Raset by cyoling power bo uni, flso sea high head
fEadaine ared By SUCTGH Dregguid e,

Chaack for refrigmrant Faks.

Chpk Mirrmrslal wirkig

Chatclear fan rung,
CEHTrEdans doean't

Him O plar Capanior Satenlive
Siged relay defocines
Loase conrackien

Compressar sluchk., Sroanded or ooen molor
weirading, open inlaraid overlosd
Loyniana condiban

FapRice,

Frapriacs.

Crack for corresl voltaga & compressarn Gheack and
figthian all confecto .

Wit at leakt 3 hairs tor avarload 10 raeat, i Rl open,
rasiacs B comgiessor.

Add atart ki camipniants,

Irmuiticiant cocding

Improearty sized wunit
lindrogred (reions artiow

ot sungeran] oharge
A manocnoanzibles, or mEiskire in myEheET

Aesincted refigerand cirout

Focalrulake foad.

Chack Siauld De apgroaimatsly 400 GFN (162 L)
por o,

ihng s prer pIgca e ATAS D 1 unll sarsce pandl
Racover refrigorant, Emcunse and rochame, Add or
e a o Fil:vul_d'le:_

Looata restrichon and mianr;

Casmprassod short
e

" F @ @

Incnrras] valiams

henective avarioad profeior
Retricieran underchans or téensh argps
HPE o LPO cyeleg)

A compresEst laminak, vologe must ba + 10% of

DTSR TErRING WNen @il s aperainig,

* Raplace cornpressce. Check for coredt waliags.

Aadjust chame par changing chart.

Famsters sweat

Lo incloar arfics

Inoransa spaed of blowar or educa mstricton
Ruxplaecs &r Elar

High hamd, o wagor
[Rfp el

Fespdrction In Snuid ling, sspanaion dayice, o
filtar drier
Had Ty

Ramowa o repilics dalastna compnant,

Foplace TEY

High ks=ad, hegh
£af el e
pressure = Coolicg
st

Uhrty autdoar cod

RAetigarant ovirolans
{urkdane {an rol nmning

A o totveonoengiblon in seshary

L LI ]

Clgan cail

Correct gyetem charge.

Bepnir or replace,

Bacoyer refrfpenant, Evacoate and rechars.

Lerws Frawed. nigh wR@Gr
[ah=cSTTEE

* Bad Ty

B compressar
Fewarsing walva leaking Dy

Faplaoe THN
Baplace covpresson
Kaplace revarsneg vah,

Ly waspar prssna,
I o C0u|

Lerew incd oo airflory

Diparahng bedow B5°F |18°C] outdoors
Micigturs Inaystsm

Leywd 1RirEpaant Slaide

ncronsn spaed of blowar or mduca restricton,
Rapidcs &r Bhen

] Lo dkminiertt it

Facoyer ralrigesant, Evacughe and rechamse Add il
orioT,

Clach mihoaan cfignpd arsd checl o lesks,

YapOar pressunss

AF O i orsinB biog i1 Sealem

Highvaper praasies | = Exeassive koad = Fachack boad caloudatien,
» [iefpciiva oo pressor = Faplacs
Fluekuraiing khoad gad | & TX Bofting & Chaok TEY Bl dlamp, Chack alf Satnbuiian on el

Pastmon T,
Py rplfrigerant, Evacudt s and reohars.

Gurgla or prsing
g ol e panedon
dipdloe oF hapna bna

A ar ronaondansibba in R Rterm
Ui rerhisgred sy sleem

Racauer ratrigerant, Evacyiaie and rachags
Adfjest ehange per shangmg charl.

Drafroat corrs] relny
chiaked mg durig
defros opsie

Extomded low woltaga wira lengths
Liggnt quavuegs how veilage wirs

&
L

‘grity that the kow valtsge were= are at & mirmum 18
RaLpe and wilkin 100

Instod isalabon relay

Cheok lor lopge conneelrrm
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9.9 Service Analyzer Charts

COMPRESSOR OVERHEATING

SYMPTOM POSSIBLE CAUSE CHECK/REMEDY
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9.9 Service Analyzer Charts (cont.)

COMPRESSOR OVERHEATING {cont.}

STMPTOM

Shiwt tyeiing ol
P AT REAT [T

POSSIBLE CAUSE

CHECK OR REMEDIES
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Diagnostics

ELECTRICAL

SYMPTOM

Fiet gqualaiond o pressurs difineenne

POSSIBLE CAUS
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9.0 DIAGNOSTICS & TROUBLESHOOTI

9.9 Service Analyzer Charts (cont.)

CONTAMINATION

SYMPTOM

L4 L

POSSIBLE CAUSE
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REMEDY
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9.9 Service Analyzer Charts (cont.)

Diagnostics

FLOODING

SYMPTOM POSSIBLE CAUSE
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.9 Service Analyzer Charts (cont.)

THERMOSTATIC EXPANSION VALVES {cont.)

SYMPTOM

POSSIBLE CAUSE

REMEDY
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.10 Troubleshooting Tips

Diagnostics

COOLING MODE
TROUBLESHOOTING TIPS
INDHCATORS
GYSTEM DSCHARGE SUCTION SUPERHEAT SUBCOOLING | COMPRESSOR
PROBLEM PRESSURE PRESSURE Mormal: 5°-15°F Hormal: See AMPS
[258.1° = 264.7°K] | Charging Chart
Owercharge High High Loy Higl High
Undercharga Lovey L High Lover Lo
uq;"g:mn:m:;h"‘ Liv Ly Hiah High L
Laoiar Indasr Airflow Lgwr | ot Loy Lcr |
Dirty Dutcbeor Coil High Heah Low Livws Highi
Low Ouldaor ) ; )
Amblent Tamperaturs Lerdy sy Il.gh Hr|_.'||"| L
Inafiicient . ; : .
Comprassor Low High High High L
ind VB i
ﬁu“l:’c;':a = e Low Liow High High Lo
P Insulated . )
|nd::rr§mnn; Bulb High High Low Lovw High
HEATING MODE
TROUBLESHOOTIMNG TIPS
INDICATORS
SYSTEM HSCHARGE SUCTION SUPERHEAT SUBCOOLING | COMPRESSOR
PROBLEM PRESSURE PRESSURE Mormal: 5°=15°F Mormal: See AMPS
[258.1° - 263.7°K] | Charging Chart
Cwerchargs High Hegh K High High
Underchargs Lizwr Loy O o High Livwy Lo
Ligpuid Restriction . .
(Filter Drist) Ly L High High Lavw
Low Outdioor Airflow Livw L Lo Lirwd Lo
Dirty Indoor Cedl High High Loy o Higts
Luw.riln:::mﬁl:r:m L Lo oK High Lo
Inefficient .
Compressar Loy Hiah High High Lo
ummfmmng Low Low Higk High Low
Poorky Insulatsd . d
Outdoor Seaging Bull High iHiah Long Lo Higgt




10.0 OUTDOOR UNIT SERVICING

Bl‘ﬂllmﬂhﬂ b performed only o8 recammended by the mamfgciures WH quified personivel who are rgined by o raming
arg #ian af manufacturar acerdited to teach noticndl compatancy standicds thal may be s« o legislatien fer sarvicim
aojidiptant with Nammabbe refrigersnt. The achived competancd should ba documanted by 4 corlificato.

ﬁ1 0.1 General Guidelines

Priar 1o bagmning work of syslamis contalnlfg
AZL REFRIGERANTS, safety chacks ara nacassary
to ensure that the risk of ignition is minmized.

For repair to the REFRIGERATING SYSTEM, the
following procedures shall be completed prior 10
conducting work on the system:

® Work shall be undertaken under a controlled
procedurs 5o as o minimize the risk of a
flammabbe gas or vapor baing present while the
work is baing performed,

= All mairtenanca stall and othars working in tha
local area shall be instructed on the nature of work
being camied oul. Wark in confined spaces shall
be avoidad.

* The grea shall be checked with an appropriate
refrigerant dedector prior to and during work,, fo
gnsure the lechnician is aware of polentially lodio
ar flammakbis atmoepherss. Engura that the lsak
detection equipment being used is suilabie for use
with all applicable refrigerants, Le. non-sparking,
sdequately sealed or intrinarcally safe,

= |F any hot work 15 to be conducted on the
refrigerating equipmant or ary associated paris,
approgriaia fire extinguishing equiprnant shall be
available to hand, Have a dry poweder or CO2 fire
extinguisher adjacent to the charging area.

« No person carrving oul waork in relation to

g REFRIGEAATING SYSTEM which involves
EXpOSEG any pipe work shall Use any sourcas

of ignition in such a manner thet it may lead to
tha risk of fire or axplosion. All possible ignition
sources, inchuding cigarette smoking, should

ba kapt sufficiently far sway from the site of
installation, rapairing, removing and disposal,
during which refriperant can possibly be released
to tha surrounding space, Prior to work taking
place, the area around the sguipment is 1o be
surveyed to make sure that thare are no flammabda
hazards or gnition neks. "No Smokirg™ signs shall
be dizplayex,

= Ensura that the area s in the open or that it is
adeguztealy vantilalad belors braaxing Info tha
systemn or conducting any hot work, A depree of
ventilation shall continue during the perod that the
wirk is carned owt. The ventdatwn should s=faly
disperse any raleaced rafrigerant and preferably
expal 1 axtemally inlo the almosphess,

ﬁ1 0.2 Checks to the Refrigerant Equipment

Wiare alectrical componants are being changad,
trigy shall be fit for the purpose and to the corect
spacilication. At all bmes the manufacturer’s
maintenance and Sarvice guidelines shall be
followad. If in doubt, consult the manufactarer's
technical department for assistance,

The following checks shall be appled to
installations using AZL REFRIGERAMNTS:

» Tha actual BEFRIGERANT CHARGE Is i
accordance with the mom size within which the
refrigerant containing parts are nstalled.

+ The vertilation machinary and oullels gre
operating adequalsly and ars not obstructed.

= [if an indirect refrigérating circuit is being usad,
ihe secondary circuit shall be checked far the
presence of refrigerant.

+ fdarking 10 the equipment continues Lo be swisible
and legible. Markings and signe that are iBagible
shall be corracted,

& Bafrigarating pipe or components are installed in
a position where they are undikely to be exposad
fo any substance which may corade relfigerant
cantaming componants, undess the components
arg conetrucied of matarals which are mharanily
resistant o being comoded or are suilably
protested against being so commodad.

b
2
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10.0 OUTDOOR UNIT SERVICING

Repair and maintenance to slectrical componants
shall inciude inftial safety checks and component
inapection procedures, If a fault exists that could
compromisa safely, then ne electrical supply shall
ba cannected to the circuit uriil it s satisfactorily
dealtwath, I the fault cannot be corrected
immediataly but it is recassary (e continue
cperation, an adeguate lemporany solution shall
b Gzed. Thia shall ba repovted to the owner af tha
equipment 3o all parties are advised, initial safety
chacks shall inchide:

ﬁ 10.3 Checks to Electrical Devices

* That capacitors are dischamged: this shall be
done in a safe manner 1o avoid possibdity of
sparking.

* That no lve elecirical components and winng are
expozed while charging, recovering of purging the
syatam.

» That there la cominuity of earth bonding.

ﬁ 10.4 Repairs to Sealed Enm.punents

During repars to sealed components, all alectrical
slpplkes shall be discornected from the equipment
being worked upon prior to any removal of sealed
covers, ete. If it 5 absolutely necessary to hawe

on elecirical supply 1o eguipment dunng senacing,
then a permanently operating form of feak
detection shall be located at the mosk critical point
to warn of a patentially hazardous situation,

Particular attention zhall be pald tothe following to
eraure thal by working on elecincal componants,
the casing 5 not altered In such 2 way that

the level of protection is affected. This shall
include damage to cables, axcesalve number

of connections, terminals not mads Lo original
specitication, damage to seaks, incorrect fitlng of

Do not apply any permanent inductive oF
capacitance loads to the circuit without ensuring
that this will not exceed the permizaitis voliage
ard current permitted for the equipment in use.

Intrinshcaly safe componanta are the enly iypes
that can be worked on while live in the presence of
A flammable simosphers, The test apparatua shall
be at the comect raling. Replace componeniz only
with pans specified by the manufacturer, Other
parts may resull inthe ignition of refrigerant in the
atmicaphers from a leak.

pkands, etc.
* Enaura that the apparatus is mounted secunly,

® Ensure that seals o soaling matenals have not
degraded (o the point that they no longer serve
the purpose of preventing the ingress of lammable

AlMosnenas,

* Raplacemeant ports shall be in accondance with
the manufacturers specifications, Sealed electrical
somponents shall be replaced,

ﬁ 10.5 Repair to Intrinsically Safe Components

NOTE: The wse of silicon sealant can inhibit the
effectiveress of some types of leak detection
equipment, Infrinsically safe componants must be
replaced and do rot have o be isolated prior to
working on them,



10.0 OUTDOOR UNIT SERVICING

ﬁ 10.6 Cabling

Check that cabling will not be subject to wear,
cormosion, excessive pressure, vibration, sharg
edges or any other adverse environmenial effects,
The chack shall alao take into account the sffecta
of aging or cominual viration from sources such
as compressors or fans.

ﬁ 10.7 Detection of Flammable Refrigerants (WARNING)

Under NO circumstances shall potential
sources of igniticn be used in the searching for
or detection of refngerant leaks. A halide torch
for any other detector using a naked flamaea)j
shall NOT be used.

The follswing leak detection methods are desmed
peceptable for all refrigerant systams:

¢ Electronic leak deleclors may be used 10 detect
refrigerant leaks but, In the case of FLAMMABLE
REFRIGERANTS, the senaltiily may not be
aclequate, or may nead re-calibration. (Detection
scjuipmant shali be caliveated In & refrigerant-ree
area) Ensure that the detector is not a polential
source of ignition and i suitable for the refrigerant
used, Leak detection equipmant shall be set al a
perceniage of tha LFL of the refrigerant and shall
be calibrated 1o the refrigerant employed, and the

Appropriate persentage of gas 25 % maximum) i
confirmed.,

¢ | sak detection Mulds (such as bubble method
or fluorazcent method acents) are also sultabla
for usa with mest refrigerants but the use of
detergents containing chlorine shall be avoided
as the chlorine may react with the refrigerant and
Corrode e CoBOer pigd-wark,

it a leak |s suspacted, all naked fames shall be
removedfaxtingulshed. [t 2 leakage of refrigarant |5
found which reduires brazing. all of tha refrigesant
thall be recaverad fram the systern, or lsolated by
means of shul off valves) ina parl of the system
refodte from the laak, Hamoval of refrgerant shall
be according to the next section {10.8 Bamaoval
ang Evacuation).

ﬁ 10.8 Removal and Evacuation

Whan breaking info the refrigerant circuit to make
repaira or for any other purpose, it is impodant
that best practice s followed Tor AZL refrigerams,
The follpwing procedure shall be adnersd fo safely
remove refrigerant following local and national
reguiations;

= Evacuale

#  Purge the ciroull with irert gas [optional for
AZL

+  Evacuaie (optional for AZL)

+  Continuously flush or purge with inart gas
when using flams o open cireuit

=  Open he circuil

The refrigsrant charge shall be recoverad into the
coreot racovery oylinders if verding is not allowed
by local ard national codes. For appliances
conlaining A2L refrigerants, Tha systam shall be
purged with coygen-free nitrogen 1o render tha
applianca safa for Aammable refrigarants.

This process might need to be reperied saveral
times, Compressed air or oxygen shall NOT be
used for purging refrigerant systems. The outkst
for the vacuum pumg shall NOT be close to any
potential ignition sources, and ventilation shall be
available,

For appliances containing flammabde refrigerants,
refrgerarts purging shall b2 achieved by breaking
the vacuum in the system with cxygen-frea
nitrogen and continuing to fill urtil the working
prassue is achisved, then venting fo atmosphere,
and finally pulling down te a vacuum {optional

for AZL), Thiz process shall ba repeated untll

no refrigerant is within the system {optional for
A2, When the final oxygen-frea nitrogen changs
15 vmed, the system shall be werted dosm 1o
atmospharic prassurg 1o enable work to take
clace. The outlet for the vacuum pump shall WOT
e cloze to any potential igniton sources, and
vantilation shalf be available,

a5
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ﬁ 10.9 Charging Procedures

Rater to- Section 5.4 Refrigerant Charging of the
manal,

ﬁ 10.10 Recovery

Whsn remiving refelgerant from. 2 Syshars,
gitner for servicing or decemmissioning, it is
recomimendsd gaod practice hat all sefrgerants
are remicved safiely.

Whan transferting refrigerant oo oviinders, ansune
that only appropriate refrigerant recevery oylinders
pre ermadoved. Ensure that the cormect numéber of
cylindess for holding the total system charge s
available, All oylinders to be used dre designated
for the recoversd refrigerant and labeled for that
rafrigarant {.e. spacial cylinders Tor the recovery
of reffigerant). Cylinders shall be complete with
pressure-relief valve and associated shut-off
vialves In good working order, Empty recovery
oylinders are evacuated and, i possihe, cooled
befors recoven Soours.

The recovery adquiprmient shall be in good workimg
ardur Witk a set of Inetruesiions concarning tha

equipment that s &l hand and shall be suitabbe for
the recovery of tha AZL refrigarant, If in doubt, tha

manulaciures should be consulted. In additlon, a
zal of callbrated weighing scales shall be availabole
and in good working order. Hoses shall be
camplate with laak-free disconnect couplngs ang
in goed conditicn.

The recoverad refrigerant shall be processed
according o local lepislation in the comect
rocovery evlinder, and the relevant waste transfer
note arranged. Do pol M refrigerants in reodyery
urits and especially not in oylinders,

If compressors o Sompressor olls are to be
remsved, ansurs that they have been evacuated
to-ar acceptabie Besl 1o make certain that
rafrigerant doas nol rmain within the lubrcant,
The compressor body shall not be heated by an
open flame or othar ignithon sources 1o acoelerate
this pracass. Whan oil i dralned from a systemn, |t
shall be carried out safely.
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ﬁ 10.11 Decommissioning and Lahelin_g

Batore carrying out this procedure, it 15 essential
that the techniclan is completely famillar with the
squipmeant and all its getail. 1 s recommended
good practice hat all refrigesants are resoversd
safely. Price 1o the fask being carmied cul, an oil
ard refrigerant sample shall ba taken in case
analysisis reguired prior o re-use of recoverad
rafrigerant, it is essential that electrical power s
available befors the task i commenced.

a) Become familiar with the equipment and its
operation.

bl isclate systam eleciically,
o) Befora atterpting the procedurs, ensurs that;

= Machanical handling eguipmant 15
availabila, If required, Tar handling
redrigarant cylinders;

Al parsonal protective squipmant is
available and being used corecihy

» The recovery process is supanvised at all
timas by & competant person;

= Recovery equipmant and oylinders
conform to the appropriate standards,

di Pump down refrigerant system. if possible.

2 If & wvacuum ks not poseible, maks a manifold so
that refrigerant can be remaved from various parts

of the system,

N Make sure that cylinder is situabed on the scales
belforg reeovery lakes place.

Q) Start the racovary machine and oparate in
accordance with Instructions,

By Do nat overfill Cylivaters (rmd miore than B0 9%
voburme ligquid changel.

i} Do ot exceed the maximum working pressure
of the cylinder. evan temporarily.

il Whan the cylinders have been fillad corractly
and the process completed, make sure that tha
cylinders and the equipment am ramaved from sile
prorptly and all isolation valves an the equipmeant
are closad off,

K} Recovered refrigerant shall not be chargad into
anather REFRIGERATIMG SYSTEM unlass it has
baen cleaned and checked.

Egquipmeant shall ba lebaled stating that i1 has been
dacommissioned and emptied of refngarant. The
lab=l shall be dated and signed, Ensura that thers
are labels on the eguipment atating the sguipment
contains FLAMMABLE REFRIGERANT.
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Servidng

10.0 OUTDOOR UNIT SERVICING

ﬁ 10.12 Outdoor Coil Cleaning

The outdoor fan graws alr acrmss the coil during
apearation which results in cartaminants collecting
on and batwean tha alumenem fing, Thasza
contaminants restrct the air-flow through the ool
restlting In reduced capaciy and effciency and
ircreazes the temp=sraturs of the comporents that
can reducs their life, Therefors, it i recommendad
that the autdoor coil be cleaned at least annually
by a gualified service technician using a non-
corrosive coll cleansr and low pressure water
hose sprayern Gare must be taken not o damape
o flatten out the fins by soraylrg the fins from

an angbe, Washing from the top of the coll down
froem the ingide ot = the most effective mathod
of cleaning the cail, The exterios lowver paneds and
urit top are assily remavatde fo facilitate the coll
cleaning task.

WARMNING: Disconnect electrical power to the unit
before removing the top panet ar any electrical
panel as the fan motor could atam at amy time and
live electrical connections will be exposad,

ﬁ 10.13 Cabinet Cleaning and Care

Armual cleaning of the exterior cabinet |s
racommendsd usng a mild detergent, water, and
clothvsponga to emova -dust, mold, and potentially
compshve confaminants that have collected on

the cabinet. |13 alaa recommended fo apply a
good guality avtornative wax to the painted metal
cabinet partz annually to protect the finish and 1o
reztore the gloss of the paint. Do not apply wax To
tha plastic parts.

ﬁ 10.14 Motor Lubrication

The bearings in the outdoor malter a5 pre-
lsbricated by the moter manufaciurer and do
not have ofling ports. The mictor will run for
ars ingefinite parod of tme without additional
lubrication.

ﬁ 10.15 Replacement Parts

Ary replacemeant part used o replace parts
ofigirally supplisd on aquiprment must be e same
as or an approved alternate © the onginal part
suppled. The manufacturer will not be respoasible
for replacement pards not desigred o physically

fit oF aperata within the design parameters the
original parts were selscted for,



11.0 WIRING DIAGRAM

ﬁ‘ 11.1 Two Stage ermg Diagram
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| l_lﬁ.-ﬂ WIRING DIAGRAM

_ﬂﬂ.ﬂﬁingl e Stage Wiring Diagram

” Wiring Diagrom

Bl

i

= & W I T B |
y !
w®d s U5 0 00 ¥umenn Iiml ;
- ¥
] LH | B r'
-] | L)
= ] 1l A
.,, |I e 11_ I
&) 2 i! i
Y 5= | i
g I . -
gt .o R 1
H i
F [ ] I




1.0 WIRING DIAGRAM

ﬂ 11.3 Single Stage 3 Phase Wiring Diagram

Wiring Diogram
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[1.0 WIRING DIAGRAM
ﬁ 11.4 Two Stage 3 Phase Wiring Diagram
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