AWARNING:
RECOGNIZE THIS SYM-

SRS | R 4548 HEAT PUMP
awamna | OUTDOOR UNITS

ARE INTENDED AS AN AID
TO QUALIFIED, LICENSED

orneton | |NSTALLATION INSTRUCTIONS

OPERATION OF THIS UNIT.

READ THESE INSTRUCTIONS | (-)P14AY (14.3 SEER2) & (-)P15AY (15.2

ATTEMPTING INSTALLATION | SEER2) TWO-STAGE

OR OPERATION. FAILURE
TO FOLLOW THESE NON-COMMUNICATING
INSTRUCTIONS MAY
RESULT IN IMPROPER
INSTALLATION,
ADJUSTMENT, SERVICE,
OR MAINTENANGE
POSSIBLY RESULTING IN
FIRE, ELECTRICAL SHOCK,
PROPERTY DAMAGE,
PERSONAL INJURY, OR
DEATH.
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Do not destroy this manual. |
Please read carefully and
keep in a safe place for future T
reference by a serviceman.

IMPORTANT: Read Page 2
cargfully for best practices
with R-454B systems,
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R 4548 BEST PRACTICES

R-4104 systems SHOULD NOT be retrofitted with R-454B8. Reference Section 1.0 for more
information.

»  Only use indoor calls approved for use on R-4548 systems. An R-4 104 or R-22 coll has not
been evaluated for use with R—4548 and may lack a refrigerant detection system necessary
for sate operation of the system. Refarence Section 1.0 for more information,

* R-454B is classified as safety group AZL, where the ZL 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 to its flammability. Reference Section 4.1.2 for more
irformation.

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

* [Existing R-2104 or B-22 unit’s fine sets be purged and fiushed with nitrogen if being used as 3
replacemeant for a R-4548 system. Referance Section 4.4.1 far more information,

* FR-454E 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

‘AWARNINGS:

+ Do not use oxygen to purge lines or pressurize
system for leak test, Oxygen reacts violently with
oil and possibly with R-4548, which can cause an
explosion resulting in severs personal injury or
death.

* R-4104 systems should not be retrafitied with
R-4548. Such a retrofit violates the product
listing and may result in severe personal injury er
properly damaga,

* These instructiens are intendes a5 an aid 1o
gualified, lleensed service parsonne for proper
instaflation, adjustment, and operation of this unit.
Fead these instructions tharoughly before attempting
Instatlaton of aperation, Failurs 1o follow these
instructions may result in improper installation,
edjustment, service, or malntenance possibly
resulting in fire, alectrical shock, proparty
damage, personal injury, or death.

= The unit must be permanently grounded. Failure
te do 30 can cause electrical shock resulting in
severs personal injury or death.

= Turn off electric power at the fuse box or service
panal befors making any electrical conneations.

* Complete the ground connection before making
ling voltage connections. Failure to do so can
resull in electrical shock, severe personal injury,
or death.

+ Disconnect all power to unil bafore starling
maintenance. Failure to do so can calso
electrical shock resulting in severe personal
injury or death.

= Mever assuma the unit is properly wired and/or
grounded. Always tast the unit cabinet with a
noncontact voltage detector availabla at most
slectrical supply houses or homa centers beforas
removing access panaks or coming into contact
with the unit cabinet.

= This unit is a PARTIAL UNIT AIR CONDITIONER,
complying with PARTIAL UNIT requiremants
of this Standard, and must only be connected
to other units that have been confirmad as
cemplying to corresponding PARTIAL UNIT
requirements of this Standard, UL 80335-2-40/
CSA G222 No. B0335-2-40, or UL 1885/C5A G222
o 236.

= Tha top of the scroll compressar shall is hot,
Touching the comprassor lop may rssull in senous
personal inury:

= Tha manufacturers warranty does not cover
any damage ofF defect to the unit caused by the
attachment or usa of any comparants, accessanas,
or devices (other than those authorized by the
manufacturer) into, onto, or in conjunciion with
the heat pump. You should be aware that the

\ use of unautherized components, accessories,

or devices may adversely affact the operatien
of the heat purmp and may also endanger life

and property. The manufaciurer disclaims any
responsibility for such loss or injury resuliing

from the use of auch unauthorized componenis.
ACCEIIONEs, OF devices,

= Thez appliznce is not intended for use by persons
fincluding childran) with reduced physlcal, sensory
or mantal capabalifias, or lack of axpanence and
krowledge, unless they have been glven superyision
or instruction concerning use of the appliance by a
parson responsible for their satety, Children should
be supervised to ensure that they do not play with
the appliance,

ACAUTIONS:

= Only use indoor colls approved for use on R-454B
systems. An A-2104 or R-22 coll has not been
evaluated for use with B-4584B and may lack a
refrigerant detection syatem necessary lor gafe
operation of the system, The R-4104 or R-22
eoll could also contain PVE or POE ofl which is
incompatible with the POE oll used in R-4548
systems and could result in reliability lssues with
the compressor and TXVs,

+ Fefrigerant B=4548 operates at pressures d@milar to
F-410A, However, il 15 classified in safety group AZL,
Ersurs thal servicing squipment i3 compabinde with
group AZL refrigarants and in particular with R~3543B.
Lisz appropriate care when usmg this refrigerant,
Falfure to exeroise cars may result In eguipment
damage or parsanal njury.

+ Cnly match this ouldoor unit with a matched Indoor
coil or air handber approved for uss with this outdoor
unit par the unit manufacturer's specification shaet:
The uss of unmatohed coils o alr handbar will likely
result in a charge imbalance between the cooling
and heating modes which can cause unsatistactory
operation including a high-prassiune switch [ockaul
carsdiiticr,

* Whan call ig Installed over 4 finéshad ceiling and!

o [ving araa, it is required that a secondary shest
mmretal condensate pan be construsted and nstalled
under the antire unil Fadure to do so can result in
proparty dameaie.

+ The comprassor has an internal overdoad protector
Under some conditions, it can lake up 0 2 hours for
this overload fo resst. Make sure overload has had
tirma {9 resel balore cobdemmning the comprasaor.

= LINIT MAY START SUDDENLY AND WITHOUT

WARMING. A flashing red light on the heat purmp’
defras! confrol indicates a call for unit oparation is
presant at the heal pumpfdsfrast conteod, The heaat
pumpidafros] control will attemgt 1o star unit alter

the anti-short cyols time sxpies, When a high or low
préssure controd automatically resets, or when the

haal pumpdelros] contral exits the lookout mods ELE-,J




1.0 IMPORTANT SAFETY INFORMATIUN

7 the temperature rises above 5°F [-15°C).

& Tha fixed wiring msulaton must be protectad,
for example, by Inzulating slesving having an
aporapriate temmparaturs rating. Any means 1o¢
diaconnection must be incorporated In the fixed E

wirng i accordance with the wirng rules.

EWARHIHG

Single-pole contactors are used on all standard
single-phase units through 5 tons. Caution
miust be exercizad when servicing as anly

ane leg of the power supply is broken by the
contactorn

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

= Thea appliance shall be stored in a room withowt
continuoushy aparating ignition sourcas [for
example; open flames, an cperating gas
appliance or an operating slectric heater].

= Do not pierce or burn.

= [Ba awara that refrigerants may not contain an
ador.

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 imformation contained nthis manual has
baen prapared fo assist in the proper installation,
operation, and maintenance of the alr conditioning
syetem,

RFead this manual and any Ingtructions packaged
with separate equipment required to make up tha
systen prior o installation. Homsowner ahould
ratain this manual for futuers refarence,

2.2 Importance of
Quality Installation

A quaality installation s oritical 1o as3ure safety,
reliability, comfort, and customer satisfaction,
Sirict adherence to applicable codes, the
infarmation in this instaflation manual, the outdoor
unit installation manuald, and the thermostat
installation manual are key to a quality installation,
Head the entire msfruction manuals before starting
the installation,

IMPORTANT: This product Ras been desicred and
manufactured to meat certfied AHRI capacity and
efficiancy ratings with the appropriate subdoos
unite, Haowever, proper refrgerant charge, propes
airflow, and refrigerant lme sizing are critical 1o
achieve optimum capacity and efficiancy and

to nusure rellabks operation,  Installation of

thiz product should foflow the manufaciures's
refrigerant chaming and arlow instructions
located in this installstion manual and he charging
chart label affixed to the outdoor unit. Failwe o
confirm proper charqe and airfliow may reduce
anargy alficiancy and shartan aquipmant lite,

The equiprment has been evaluated in accorcands
with the Gode of Federal Reguiations, Chapter XX,
Part 3280,

lnstall tha unil in accordance with applcakle
mational, state, and local codes, Lateat adiffons
are avadable from: “Mational Fire Pralection
Agsociation, Inc., Batterymarch Park, Cuincy, MA
02268." These publications are;

e AMGENEPA Mo, FO-[Latest Edhion) MNaticnal
Electrical Coda.

= NFPA 204 Instalkation of Alr Conditioning and
Vantilating Systems.

= NFPA BOB |nstadlaticn of Warm Alr Heating and
Air Condibonirg Systems

Irestall the rfoor unit in such a way as 1o allow
necessary aceess to the coililter rack and blowar/

comiral compartmeant,

2.3 System Sizing and
Selection

Bafora specilying any heal pump squipment,

a survey of the structure and a heat loss and
heat gain calculabion must ba made. A heat loss
calcuation invalvas identifving all surfaces and
apenings that lose heat (o the swurounding air
and quartifyimg that beat loss, A cooling hest
gain calculation makes similar measurements
and datermings-the amaun of haat needed

to be removed. & heat gain caloulabon aleo
calculates the exira beat load caused by sunlight
and by humidity removal. These factors miust

b conzidered belore selecting a haal pump
syslam to provida yearcound comiorl. Tha Adr
Comditaning Contractors of Amenca (ACCA)
Manual J method of lead calculaticn is one
recognzed procedurs for determining the heating
and cooling load,

Aftar the proper eguipment combination has
baan selected, satistying both sensible and
fatent reguirerments, the systemn must be proparly
installed, Only then can the aystem pravide tha
comion it was designed 1o provide.

Thera are several faciors that installers must
CONSHGR

s Dhtdoor unit location

* Indoor unit blowwer speed and airflow

s Proper aquipment svacusation

¢ Supply ard raturn air duest design and sizing

= Rafrigerant charge

» Systern air balancing

» Diffuser ang return air grille location and sizing

lM PQHTAN-I-: Excesaive uas of

elbows in the refrigerant ine set can produce
excessive pressurs drop. Follow industry

best practices for installation. Installation

and commissioning of this equipment is to

be parformed by frained and qualified HVAL
professionals. For technical assistance, contact
vaur Distributor Service Coordinalor,



2.4 Importance of
Proper Indoor/Outdoor
Match-Ups

To assure many vears of reliable operation and
optimum cuslomer comior, and 1o assure the
outdoos unit wartanty remaing valid. a2n ar-handler
model or indoor collfurnace combination should
ba selacied that is properdy matched o the
outdoor unit.  This s especially critical for heat
purmip systems to assure proper rafrigerant change
halance between the cooling and heating modes.
The recommended approach s bo select an air-
handler or indoor coil and gas furnaie that has an
AHRI mateh with the cutdoor unit. Refar to the
AHRI directory al wawwahrdirectory.ong 1o confirm
the air-handier and outdoor unit are a certified
combination in the AHRI Directon,

2.5 Checking Product

Received

Lipor recehving umit, inspeact it for any shipping
damege. Claims for damage, either apparent or
concealed, shoutd be filed inmediately with the
shipping company. Check madel numbear, electrical
characterlstics, and accessaries to determing If thay
are comect. Check system componenis dindoor oo,
wuldoar unil, air handlerfurmace, o) to make sure
they aere properly miatched.

2.0 GENERAL INFORMATION

2.6 Efficiency Testing
Notice

For purposes of verifying of testing efficiency ratings,
the test procedure in Title 10 APPENDIX M1 to
Subpart B of Part 430 (Uniform Test fMethod for
Muasuring the Enargy Consiemption of Central Alr
Conditionars and Heat Pumps) and the clarifying
provsions providad in the AHRI Operations

Marnual 210240 that were applicable at the date

of manutscture shoukd be used for lest g8l up and
parfarmance,

2.7 Compressor
Break-In Notice

Frior to agancy testing, the wnit missl Be run for 20
Fours-at 115°F [46,1%C] culdoor ambsant tamparature
with BO°F [26.7°C] dry bulbu?5°F [23.9°C] wat buib
indoor amblent temparature to break the compressor
1,

uOIDI0JU] [DI0LAY



3.0 UNIT SPECIFICATIONS

3.1 Model Number Nomenclature
RPI4AY1BAJAINA

Spedfications

I— WINOR SERSES

A= FIRST DEEICH SERIES

CONTROLE
M & MOR=COMMUNICATING

TYPE
1 = SINGLE STAGE
2 = TWi GTAGE

WOLTAGE

i = 1FH 2N8-2304E0

= APH 203-FAWED

o= 3PH dERM

¥ = Al TR0

MO EERIESR

A = FRLT DESIGH SERIES

CAPACITY

18 = 18,000 BT
M o= OO BT
= 0 0G0 BT
o A OG ETU

&3 = 42000 BTU
4B = 2000 BT
il = FiRa R

FEEFRIGEILANT
¥ = R=4548

REGHIN
A= ALL REGITNE

SEEF:

14 =14} LR

18 = 15,2 5EER
PRODUCT CATEQDRY
P o=

BrAND

& = RHEERYFLAMD

3 = ALRE COMFORTIRLUSEELL
FR = FRIEORICH

ML = BAINLINE

3.2 Available Models

[HiFTAAY 1RAIZNA T SAT1BAJEN S
[~iP14AY 20h J2hA [ BT L e
P TAAYIDALINA [P SAY I0AENA
(=P AN BEA S A [T EAY IR HA
P SAYRRACINA P SAY IRACIMA,
[P AAN SEALZHA [=IFT A IGADI M A
[P TEAYAZALINA (- SAY S 2A) 2N
()P AV A DA PR PSR A2 AN A
=P T AATAZALENA, P TEA A2 ADENS,
(4P TAAY 4RI 2HA [ TEAYARA I ZNA
=IP AR IR ACTENA, = PTSAY dEAC N R,
P ARy aB DA (APTE AT ABADIME
P LAY E0ASZNA [P EAYE DA 2ZNA
(=) P o0 LA A (=TF1 S GR AN A
P AAYEIAD N (I TSAYBOALEEN A




3.0

ﬁ 3.3 Electrical and Physical Data
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UNIT SPECIFICATIONS
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4.0 INSTALLATION

# 4.1 Tools and Refrigerant

4.1.1 Tools Required for
Installing and Servicing

R-454B Models

KManifold Sats;

- Up to 800 PSIG 5,516 kPa] High-Sida
= Up to 250 F3IG [1,724 kPa) Low-Sida

- 550 FSIG [3,797 kPa] Low-Side Ratard
hanifold Hoses:

- Benvice Pressura Rating of 800 PSIG {5,516 kFa]
Recoveny Cylinoers:

— 402 PSIG 2,758 kPa] Pressura Rating
= Dapt. of Teansportation dB8A400 or BWa00

-
Erspaand wral T L
’h-mﬂrﬂul l?“:m Winrmin

-ll-lnl“m B

o

Neclarmur

Himgen |
LT O

‘A.EAUT]“H H-4548 Is clazsified

as safety group AZL per ASHRAE Stardard 34,
Varily that servics squipment and instrumeants aes
cartified for use with group AZL refrigarants, and in
particular with B=4518.

4.1.2 Specifications of R-454B

Application: B-454B is not a drop-in_
replacemant for B~310A and R-22, Fouipment
design must accommadate the safety group A2L
af B=dG5dB, It cannot be ratrofitted into R—104
and B-22 haat pumps,

Physical Proparties: B-154B has an
atmosphers bubble point of =536 °F [=50.9 7))
and 2n atmospheric dew point of -58.0 °F [-50.0
‘] e bubble point saturation pressure at 77
"F[25 "C] s 213 paig [1469 kFa] and dew paint
saturation préssure of 77 "F [25 "C] s 205 palg
(1415 kPal.

Compesition: <4548 i3 a nor-azeotropie mixture
of B8.8% by weight difluoromathans HFC-32) and
31.1% by welght 2,3,3 3-tatrafluoro-1-propens.

Presaure: The pressure of R-454E Is similar
to that of R=-410A. Becovery and reayvcla
efuipmant, pumips, hoses, and the ke must have
design pressure ratings gppropriate for B=4548.
Manifold sels need [ range up te B0 psig [5.576
kPa] high-sida and 250 psig [1.724 kPa] low-side
with-a 550 psig [3,792 kPa) lew-side retard, Hoses
reed o have a service pressura rafing of 800 psig
[2.516 kPa]. Recovery eviinders need 10 have a
400 psig [2, 758 kPa] service pressure rating, DOT
482400 ¢ DOT 4BW400,

Flammability: F—-<154E s claszified as zafety
groug 2L, whers the 2L flammabdity class
indicates lower flammability. B=-4548 and air_
should never be mixed in tanks or supply

e DE e QIO EL BO cRi CRARTI R b B AR wrais
lanks. Leak checking should be conducted
using Nitrogen ONLY.

4.1.3 Quick-Reference Guide
for R-454B

* Refrigerant A~4648 oparales al pressures similar
1o F=1104A. However, it ia classified in safety
groug AZL. Ensure that servicing aequiprmant is
campatitde with B—4548,

# Ralrigerant cylinders are no longer color-codad.
F—-454B cylmders are liaht green gray in color
with & red band on the shoulder o top of the
cylingtzr to ndicats flammability,

= B-354B, & only compatible with POE oils.

* Yacuum pumps will not remove moisture from
POE o used in R=404B systerns.

* {-454B8 systemns should be charged with bguid
refrigarants in hauwid phasa. B-2548 cylindars
shiould be inverted to ensure liguid charging of
ihe eguipment.

« [ho pot install @ suction line fiber drier i the iquid
line,

= A factory-approved bi-flow liguid Ime filter drier
i shipped with eveary unit and must be installed
in the Bguid fine at the time of Installation. Only
manuiacturer-approved liguld line filter driers
should be used. Filter driers must have a working
preseurs rating of at least 800 psig [4,127 KPa).
Tha filter drier will only have adeguate maisture-
hialding capacity i the syslam is properly
evaciiated.

» Desiccant [drying agant) must be compatible for
PLOE oils and R-3548 refrigerant,

= B-154B cylinders containing less than 50 lbs
of refrgarant requirg o CGA 184 fitting. R-d548
cylindars containing mars than 50 1bs of
refrigerant reguire a SGA 670 fitting.
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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 louvers

24" [61.0 o] 10 service access panels

E£0° 152 .4 e vartical for fan dischangs

I space limitations axisl, the ollowing clearances
will have minimal impact 1o capacity and efficiency
and arg parmitbed:

Single-Unit Appllcations: Minimum of §" [15.2
crm to side Intake louvers. Do not reduce the 50°
162.4 cm| for fan discharge or the 24° [51.0 cm)|
sanice clearances.

Multiple-Unit Applicationa: For unita positonad
rext to =ach othar, & minimum of 8° {152 cm]
clearance between units is recammeanded for 1.6
and 2 ton models and 9* [22.9 cmi for 2.5 ton to
& ton models. Do not reducs the &0° [162.4 cm]
lor fan discharge or the 24" [B1.0 om| service
clearances.

l MFE HTAN T: Consult local and

rratloral bullding codes and ordinances for spacial
Imstallation requirements, Following looation
Information will provide konger bfe and simplified
servicing of the culdoor heat pump,

HﬂT'GE: Thasa units musl be instellad

ourdfoors. No ductwork can be attached, or
gthar modifications mads, 1o the discharge gnlle,
kodifications will affect performance or aperation,

4.2.2 Operational Issues
Related to Unit Location

IMPORTANT: Locate the unt

ire a manner that will not prevent, impain or

compromlse the performance of other sguipment

instabed in preximity o the unit, Maintain all
required minimum distances o gas and slactrc
maters, drger vants, and sxhauat and inlet
apanings. In the absancs of national codes or
manufacturers’ recommerndations, local cods
recammandations and reduireriants will fale
precedance,

+ Refrigerant piping and wirng should be proparly
sized-and kept as shori as possible to avoid
capacity lossas and Incrensad operating costs,

* Locate the unit whera water runcff will not creats
a prablem with the equipment. Position the wnit
away from the drip edge of the roof whinsver
possibla. Unils ame woeslherzed, bul cin be
affected v the following:

= Waler pousing into the wuni from the junciion
of roofiinas, without protective guitering. Larga
wolumes af Wwater enfernng the haat pump shile
ir cperation can impact fan blade or motor [ife,
and coil damagse may aoour 1o a heat pumg
if mocastire cannot dram from the unit under
freering conditbons.

* Framzing moiature o sleeting conditicns can
cause the cabinet bo ice-over prematuraly and
prevent heat pump operation, requirng backup
haat, which gensrally résultz in less economical
operation It k= highly recommended to switch
the EcofMat™ Caontrol Center or thermostal 1o
the "Ermergency Heat' made during freezing rain
or sleating conditions 1o pravent damage to the
cutdoor ool from ice accumulating on the fan
blads,

¢ Closely follow the clearance recommendalions in
Sacton 4.7.7.
& 24" [61.0 om] o the service panel access
o 50" [152.4 cm) above heat pump fan
discharge {unit top) to prevent recirculation
= 5" [15.2 cm] to heal pump coil grilla air inlets
with 12° [30.5 cm] minimum recommended



ﬁ 4.2 Choosing a Location (cont.)

4.2.3 Corrosive Environment
The metal parts of this unit may be subject o
rust or delerioration i exposed o a corrosive
enwironmant, This oxidation could shorten the
souipment’s useful lifa,

Cormeive elements include. but are nat imited o

zalt spray, fog or mist In seacoast areas, sulphur or

chioring from keem watering systems, and varous

chamical contaminants from industries such as

paper mills and petroleurn refineries.

it thar it b 10 be nstalled in an area whera

contamingnts ars likely to be g problem, special

altertion should be given 1o tha eguipsnant

location and exposugs,

e Avodd having ken sprinkber heads spray diractly
on the unit cabinet.

o |n coastal areas, locate the unit on the side of
the tulkding away from the watedmnt,

» Shialding provided by .a fence or shrubs may

give some protection, bul cannol viokate
minimurmn airfiow and service access clearances.

% 4.3 Mounting Unit

AWAHHING: Cisconnect all pover

b unlt befors starting maintenance. Fallure to do

20 can cause electrical shock resulting in severs

personal injury or death,

Ragular maintenance will reduce the buldup of

sontaminants and belp to protect the urdt’s finish.

= Frequsant washmg of the cabinet, fan biade, and
coil with fresh woker will rermove most of the sait
or other comtaminants that build up on the unit,

= Hupuar cleaning and waking of e cabinel with
a aond autormcbile polish will provids aome
protaction,

* A good liqukd cleansar may be used several times
u yaar to remove matter that will not wash off
with water,

4.2.4 Customer Satisfaction

Issues

= The hegat pump should be located away from the
living, sleeping. and recreational spaces of the
owrvar and those spaces an adjoining property,

* To pravent naisa transmission, the mourting pad
for the ouldoor unit shouwld ot ba connected 1o
the structune and should be located & sufficient
distanca above grads ta prevant groundd watar
fraem arbeding the umit,

4.0 INSTALLATION

4.3.1 Unit Mounting Methods

The outdoar heat pump unit may b mounted 6
anumber of ways, The maost common method is
ar a ground mounted cancrete or pre-fabncated
pad, It can also be mounted on a ground oF roof
mgunted metal frame, wacden frame, or 4" »

4" (0.2 em & 10.2 cm] wooden slingers, ILis
extremealy important to propedy secure the unit 1o
the pad or frame 20 it doos not shift dunng Righ
winds, ssismic events, or other outside forces

1o elivinale the possibility of a safely hazand or
physical damage to the unit,  Local codas in
regions subject to freguant huricines and Saismic
events will dictate specfic mournting requirements
and must e followed, 1t is also important 1o
elevate the heat pump in areas that receiva a
sknilicant amount of snowdall so aceumulated
anow dosa not block the outdoor coll and interfers
with drainags of water during the defrost cycla.
Refar 1o Section 4.3.4 for typical ground smow
bevals for different regions of the LUSA

4.3.2 High Wind and Seismic
Tie-Down Methods

The manufacturer-approveddfrecommeanded method
i o guide o seouring squipment for wind and
saismic toads. Othar methods might pravide tha
same result, Bud the manufactuser mathod 1S

the only one endorsed by the manufachurer for
sequring equipment whisre wind or sarthguake
cdamaga can oocur, Additional informatsn ia
avpiiable on the manufecturer's webeite or from the
whalesale distributar,

U031

Bujunoly
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4.0 INSTALLATION

4I3l3 Elevaﬂ “ﬂ unlt HOTl GE: Do ol Block drin apenmgs on oottom

uf unst,
AWAHN I NG: Securn an alevaled unif and ks = |f unit must e slevatad pecausae of anlcipated snowlal,

efevaling piand @ order to prevent tipping. Falure bo do s may geflte uwil and levatirg etand such that unit andfor sland
rezult in eevers parzonal injury or death, wiill rat lip ohver or B8]l ofF. Keep in mind thal someons sy
try to alimb on uns,

I eearatingg e Redak pomp, efber on a bl root or of b siab, olserae
tha nflewmng qurdelires.

= Tha bottamn of the basapan has receptacles for 4° [10.2 cm]
eohmdiia 40 FYE pipe that can be cut 1o largih and wsad 23 nsars
For slab applisations,

o ] mhaveliveg o Lnif on A flad rood, psed” 27 102 am o 1002 cm) ar
epuivpliend stringers positkned o distnbute unib weght evonly and
prevent noise and weealion,

= Weara smowtall 15 anticlpeted, rmiEa he unl abeve the base pad 1o
Pt o il digs and doll IEIIFIE.I;"'_ RACaIT Ee Liiil "'1i_|.'||'| EI"II.'lngh
15 b alsores e aarape aocumuiated aras showfall. Ses “Growid
Anor Maplh®™ char below for representalnes smos deodhs.

B
. T i T LT
k:'-'. . ] T

4.3.4 Ground Snow Depth Table

GROUND SNOW DEPTH - INGHES

Mounting

ALABARS, [l AT MINHESDTA, HEW MEXMZD PENNSYLVANLA VIRGINLA
Hurf pap s T Elaprrasim L F CHshinhy § % T 1E T, T B -1 P S T | T 1%
ARIED NS Fort Wimgnn 17 mbomabonal Falle 47 dCimyson 19 Ers 19 ynchieam 5
Flegelat I%8  Indanapcis 2 kY nneopois 5E Paud B0 Homnal U] Harmisbiog 23 Maognal Areomt 1B
Prizoot 3 BouthZsng &l Acohoesliar = WEW YORK Frimhoiphia & Akeiok &
Whnskrs T S Clmd 2% Linorw e B tskergn el e 12
AAKANGHES Burdngion 17 MIESIERIPF Bengharmian 1  Somnmn 16 Foancke 5
Fort Emith G Dosboino 7 JocEmon LR T &F  Wilamano M WASMINGTON
Livthe Agow B Duboous I8 MIESOUR WYL - Mennedy fopont 16 RHDDE ISLAND Sympia 7l
CALIFORNES Siodre City 2% Columbla T Y = Lafaprdd Slgad 18 Prowidercas 1 Gullayum L]
Bfug Carnran . Watarkon 36 kanzas Oy 18 Rochostor a0 BOUTH CARTLINS Soattlier-Tecoma - 14
ML East 5 KEANZAR Bt Loums & Eyroen 35 o m b 1= Epchane 41
oL RADD Concardia 3 Spaingheld 14 HOATH CARDLINA Higareila £ - Elampode Fass- 51
Aamass 15  Dodge iy 2 MONTAHA Al |2 BOFITH CAEDTA Yakiva a5
Cokrodo Speinga 14 Goodiand 14 Biliass 17 Cooo Hatinms £ fibmaon 42 WEST VIROEMIA
Derrans ‘B Trpedia 19 Fas3om 7 Charnribe 14 Hureon H Syl oy 51
O] Junchod YR Shohea 11 At Fadly L A 11 Hapdd Citg e Chditeson el |
Pl T  EEHWTIAZKEY Hawa 24 Falagh-Durham 19 B Falls 38 =4 21
CONNEC TRUT Cosinglan L] Hedoria 18 Wmegron 9 TEMHESSEE Hurknager 5
Bl 3 L iy i 12 e ocisd | 53 Wi nsbor-Salem 17 Bl B WESCONSIMN
Hiurtfred 28 Loulswia 1 Missosa 1  HOATH DaXTTA Ohalianoogd 5 Shioon Bay @5
Merer v h MABME HEBRAGEA Biwrmarck B noeeEla B Lab G et o2
DELAWARE i bl 10 Grand lsland X Fango 98 NHDDloE 5 WhEkean 3z
Wilnmngion 13 Partrard = Lifrzrxii > Wilsn - Masiierla B Sllmausss Lk
GEDAGIA FARYLAMD Feoriok 25 QHIS TEXAS WYDMING
P L3 Balimanm LK Peorth Flahe 15 o w 1= Aibddara L Casmpi n
Kac=n 2 KMABSACHMLUBEETTS Dt A Chnlorvd 18 Amadioc 0 Chayars 1]
1DEHD Baaian o] b=t o B T m Calambis 14 Dl las 3 Lafutar = r]
B B Ranbhuaid 12 Vukinhne 2 Dasrtan 1" El Paan -] Shiatkdarn 2h
Learditan B WPCheStEr 15 MEVADA Baratmdid 7 Fort Woath ]
Pextataki P MAGHIGAN Bkt > Tokoln Funrmas F- R T L 10
ILLNDIS Apana 52 . Ey 7 Youngstoen 1% Mtdland 7
Chizage OHaim '8 Duimit Ciy & Fuano 11 DELAHCSAA B Ardordn B
Chacags 2 Cigraron Llipedl 17 RnraTess E Oksihama TRy L Wiksilo Fols 5
Rodita i Lot ='Wk Fur 21 MEW HAMPBHERE Thitaa 4 UTAH
Poaorla 1E Flird 8 Concond 28 CREGDM RElond 15
Raoafred =5 Gimrar] Fap-is 3T NEW JERSEY Burn: City 2 Bl Laka TRy B
Epiriexgifinid T Hoighton Laka . BS Atlenlc City ¥ Enigann T PRnder a
Larsing 42 Pudandiie, 15 R e L i VERMOMT
Mapgurie = Pomdsinn 11 Burtimeran ax
Kussegon 47 Pardand 1
Baul Sia. Marm &0 Balem 7

MOTHCE: Lacal recaords and eaperience must be congidensd when estabiishing the urd installaticn haight. These = a 2% probabidty thal
Ehax -_gmu'1|:| ancw deptt] shovwn m this foire will bo exceeded anmuaty, Crifts e raot beep considemd, This data rmpresents 184
Matiana] Wanther Sernce bDoations at which measwamants o meada ard oesumes nnabaride srnos dersity af 132 RS
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4.0 INSTALLATION

%% 4.4 Refrigerant Line Set Selection
4.4.1 Replacing Existing Systems IMPORTANT: e rstacig o

i F-4108 or B-22 unit with ary B-4528 unit, verity
Ta prevent tailure of a new unit. the existing line sat that the linesst and any |oints in the lineset comply
must be pormecty sized for the new Unitand must with [ocal building coge. Cnly brazed or welkded

ke cleansd o raplaced. Care muat ba taken eo iy 8 e " : ;
; 3 joirds and mechanical joints using fittoge lkted 1o
the expansion device is not plugged. For new and UL 207 are parmitted.

replacament units, & iguid lins filter drisr musat be
instatled and tha line sat must be proparly sized,

Test the oil for acid. If it tests peaitiva far acid, & 4.4.1.2 Lineset Joints
syction line filter drier is mandatary, Only brazed |oints, welded joints, or machanical

: joleits using fittings listed 1o UL 207 gre permittad ar
WARNING: when using a torch during. H-4548 system linasets, Fisld-made lineset joints
brazing, nitrogen must be flowed while brazing. siould be leak tested using an AZL compatibbe lzak

detector having sensitivity of 0.2 oafvear [5 ghear] or
better. The leak detector should be approvad dor use
with group AZL refrigerants, and in particular with
R-z4B,

4.4.2 Line Set Length and Fitting Losses

Fefrigerant tubing is measured in terms of aciual fubdng length, fitbngs, verbool separation, acces-
length and equivalent length. Actual length |2 uzed sories, and filter driers. Tha table below relerances
for rafrigerant chame applications, Equivalent different commonly used eguivalent lengths.

length akes into actount prossure losses from

Table 1
__ Egulualent Length for Fittings (f) [m]

| | mershart | 9 Long 1 1
Lireg Site ELETE Raslius 45" Spslarmodd Check Sike Filtes
| fmj[mm} | Ebow | Ebow | Elbow Vahee __Vale Glass = Dwiar
| defas3 | L3040 | 0Ffo24) |03 (0.05] i (1.83] Af13z] 04012} 6[1%3)
L2 FLE L] 140,43 050027 | D4 [013) o [2.74] 51152 _ﬂ:r.j I_I'.I. 18]] & [1.83]
| S/A[ISER) | 1.5 [0.44] 1joa0] (osfeas]|  R[IEE] | &[1R3] OA[GM4) S[1R3]
| 3f1{19.05] | 1.5 [0.58f Lijoan] | 0fj01E] ] 16[4.779] 7[2.13] joaferd]] 6[183
MBEA223] | L3 [0.7 154045 |DT[0Z2L]| 15[a57] 8(244] | 1j030] | &[183] |
{1-3/B[2850)| 270y | 18055 [A9jp2y]| 22671 | 13[368] [1L5[046)] &[183 |

4.4.3 Liquid Line Selection

Tne purpose of the liquid line is to fransport warm The 1oial pressure drop allowed for the liquid fine iz
sub-cooled Bouid refrigerant bebwaen the culdoor G0 PSI [345 kPa], The procadurs for sslecting the
unit 1o the indoor unit, |t is important not to allow proper liguld ling is as follows:
the refrigerant 1o flash inte superhaated vapor pror # Neasure the total amount of vertical separation
to the expansion device of tha indoor or culdoo batweaen the cutdoor unit and indoor coil,
coil, The flashing of refrigerant can ooour for the * Measure the lingar length of liquid Ting needed,
following régaons, e Add all of the equivalent lengths azsociated with
= Low rafrigerant chargs any fittings or accessoriaa using Table 1 above,
s [mproperhy selected lguid ne size » Add the lirear length o the total fhiting equiva-
& Ansorpfion of heat prior to expansion device It length, Thia will aqual wour total equavalent
* Excessive vertical separation betwean the out- lirver lenigth,

gogr uril ard indoor Goil ¢ Fefarence Table 2 to verify the caloulated
¢ Pestricted ligukd fine or filter drier aquiyalent length is acceptable with the reguired
* [inked liguid ling vartical saparation and diametar of llgquid jine,

Buign|
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4.0 INSTALLATION

# 4.4 Refrigerant Line Set Selection (cont.)

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

Tubing

16

i Eyn bl Lps Lvgirireas o eesd 29

Waimam Pl Lee Lorggth matp et eaceed 108
Ll ey S AFRLY w13 pickefed (Dr De 05 nia dmy i direustien @ emrrasde] ilong Lnd 561 G
D0 TWET s gt [ b b ey it vy i s skl s s i o i o Hha e

Two-Stage Heat Pumps
Dutdoar Unil ABOVE or BELGW Indoor et
Allowabie | Aiowable Equreaient |
lunitSieel Liguid | Swcton | 0-25 | 26-50 | 6175 | 76100 | 101125 | 125-150 | 151-178 | 176-200 | 200-225
Line Size | Line Size
Mlazimim Vertlcal Sepsration / Capachly Mulliglier
b 12 i B B T ; HE L
SNE 75 257 | 50408 | 7oA. | | st | | Ema |
g 2 T5 | SO0 | 70099 ] TH16m.82 [ 115091 |1 .
T 5 51 | GO0 | 660,09 s % :
15 Tan B1E B/R" 2an an ToMLa3 ' =
" HeR" pty] SIUT TS0 09 i
14 di4- T L i1 : % :
SE | an BEN | G | T “F :
ETH 34 A | 51 | 76N 1
" B/R’ =i Skl 39 | 3340098 o)
e 5/A" =1 ol 93 | 5088
T 50" 25| 504053 | 75098
" 3 27 B | aan.o HETEE
IR T 361 | oS00 | 75dha9 i 7 T
8" 19" Fotp | Aot LA 1 11 -
Eq" Arg’ Ft | A0S | 4088 il I
En"I_E_' 58" asty | 51058 | 754 85 A i
g R T50 | SO0 | 75A). 9 i : 7
=B ien o T = T '
FIC ETS P | 500 | 75000 : - i
il 318" iy | B0 ToMEag ! b
16| 5 F1 | S0MaE ] 110087 : -
BT 5 5| SN0 | 59T : ; .
A BEN | 509 | 71000 | i :
aTon | %0 T i E e BT :
T Arg” 2= Sl 29 | THALS9 A ¥
A FEL N fasty | T TSk o a0
T I PR I a1
ET aie i T T
R i 0| GOALE | 751,08 i 1 1
e —o5 1w 75M | 500 | 754,09 g
W Fiil Faij | BT TH. o :
g 4" E'!I S[RG.08 | TR0 g y ':
AT 2 NS BEA | 5000090 | ThAL 0N i ] 1
ETH 7 T | 500 | 750,89 1
Nz T | son | 75 | 1
B a8 2 Sk 38 | 7oM087 B 1 s
5T b ETEN 250 | 504008 | 150,57 | i
8" iR JE7 | S0494 | 7588 : .
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4.0 INSTALLATION

ﬁ 4.4 Hefrlgerant Line Set Selection [l:unt 1
Table 2B: Refrigerant Line Sizing Chart (Metric Units)

Two-Stage Heat Pumps
Quilcdpar Unit ABOYE or BELOW Edoor Uil
Miowabie | Aliowable E’M'—"‘T”-M'“
nit Size| Liquid | Swction -2 815 | 1623 | -3 -3k E-46 | 4553 | Hi-H1 | G1-pB Eg-T6
Ling Size | Line Size
Magimum Vartlcal Separatian [ Capaclty Multipiter
14" 142° &1 | 150,83 | 201088 ] VLS| D8]
i TS B 154,08 [ 23%.08 0 | BB | 2387
3| e Bl | 1 | 230008 [ 3| 4G | SAMLET
08 T 1T A B1 | 167 204000 B9 '_'_'..J'HIZ.T_
[TH 508" A 151 [23r.09 o,
R 575" [ 151 23089
i | A Bl FINETIE
LE! A" [l A 2HT
TE" 104" &n [ 20
144" 58 &n 150,88 | 14040,88
515" 575" &1 [1amee]zin6s
> Ton ¥ 21| 15m.08 | 230008
| an B | 151 |0
ang" 104" & 161 | 235.09
V" 14" B FilFEnE-] s
LR 55" &t [134.68 [oam e
| she" | s B | e | 230,08
5" ara” g1 [ 15808 [ 230050
Sl T T I T
ai! 4" & 181 | #3n.99
8" 104" 2 EilETEE
516" 55" g |50 | 2p0 87|
A" 2" g 1540, 1 | 294,497
LG 14" &1 15058 | 228,09
4 Ton HE" 4" &n 1haLGa | 234199 r
12" 4" g1 [15m.08 | zam.88
38° 18" &1 151 [230.88
v | i & 151 _| 23008
T T B1_|1ama | 33008
" Are” &N 160,85 | 235,58
3 g -k [ 161 [23%0.89
fia- 7E" & 1wt |[zangs [ 3am.8s | 3dmas | 3nar
B ETH &1 | 150,00 [ 238,08 : "“i'_l['t_.f-lf';‘lln'_""n'l."
tTon T ETH B | 150,59 | 230098 R EE R O T
g 7 Bl 161 | 230,99 : [",j;_']i]'fl'f_[iﬂ:._,:-: "B
LI e &1 18N | #31.99 87 | 3EmaE | 2203
g A" g | 15088 | 2an 67 '{'.[.,,t‘:.‘]ﬁ"._'n"f,‘r i ¢
6 Toe |12 FITS B | 150,68 [ 234047 1]F£.u'_'l=['.lﬁ"'l"'i“r
as" L &1 | 5.ee | 23008 ) e | ovpes | demas |
1a2° PN &1 150,549 | 234,94 S | s | e f

Example: A 3 Ton outdodr untt |5 Installed 25' balow Thils application s accepiable becauss the 25" verti-
the Indoor unit, reguires a 75" of 3/8" diameter liguid cal rise i [ass than the maxinum rise of BS" for this

fimsy, 304" glarmeter vapor line, 4 38Y 30" LA elbows

and a fitter driar,

* Fitling Equivalent Lan
* Total Equivalert Lengt

() =
‘:ﬂ-l- =

application. The application s akso considersd to
have B long line et since 75 linear fes! axcesds the
lirrtit of &0 feet. Refarance the long line sat section

B8+ 8 =82 {4.4.5) of this manual for detail,

TR g4

Buign)
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4.0 INSTALLATION

ﬁ' 4.4 Refrigerant Line Set Selection (cont.)

4.4.4 Vapor Line Selection

Purpose of the vapor lins is 1o return superhesied
vapor to the condensing wunit from tha evaporator
in thie cooling mode and hot discharge gas to the
indaoor sail m the heating meda. Proper vapor line
sizing is important becauss it plays an important
rode in retuming all @ the comprassor o prevent
paotential damages to the haarings, vahees, and
soroll sets, Alse, an undersized vapar ling can
dramatically reduce capacity and paformance of
the syatem, Thae procedurs for selecting the proper
vapor line is aa follaws:

* The fofal amount of suction fine nesdad

= Add all of the aquivaterd lengths associatad with
any fittings or accessories using the tabke on
previous pege.

# Add the linear lergth anid total fitting equiva-
lerit length., This will equal your total equivalent
lerigth.

v Reference Table 2 to verify that the calculated
aquivalant length falls within the acceptabla
region of the charl.

v erify the capacity difference iz compaticle with
the application using the multiplier in Tabke 2,

* Lize only vapor ling sizes listed in Table 2.

4.4.5 Long Line Set

Considerations

Long e set applications are defined as ap-
plications that require accesaoniss or altermate
consfruction methods, The following are special
conaderaticns that need 1o be addreszed when
salecting and Installing a long line sat;

¢ Additional refrigerant charge

* Fitting losses and maximum equivalent langth
sonsiderations

Refrigerant migration during the off cycie

Qill raturn to the comipressor

Capacily losses

Sysiem ol level adiustment

4.4.5.1 Determining if Long Line
Set Length Requirements Apply

Tainle 2 is used to determine if the applcation is
considersd s have along line set. A column is pro-
vidhed Lhal shows the bnear fneg ength where leng
lire largth requiremants apply.

4.4.5.2 Oil Return to Compressor

Bmall amourts of compressor crankcase oil s
picked up and carriad oul of the compressor by
1he mcving refrigerant and s céoulated throwgh the
systam aleng with the elrigerant befora i elurms
13 the comprassor crankedse. I is crtical 1o the lite
of the comprassor for the o to be able to retum to
the comprassor o maintaln an adequate level ol
oil i1 the compeassor erankoase. Oyersized vapor
linas resull in inadequate refrigerant velocities

e carry the il along with the mirigerant and el
cause tha il to accumulate in the lowr spots in tha
vapor ling Instead of belng returhed to the com-
pressor crankoase. This is especially troea for long
lins langths. Only wsa tha vapor line sizes listed in
Tabla 2 to asswre proper all ratlem, Do not oversize
the vapor lina.

4.4.5.3 Refrigerant Migration
During Off Cycle

Long line set applications can require a coansicder-
able amount of additional refrigerant. This addition-
al refrigerant needs to be managed throughout the
antire ambisnt operating envelops that tha system
will go throwugh during its Be cycle. Of-Cycle
migration i3 where excess refrigerant condenses
and migrates to the cotdest and'or lowast part of
the syatam, Excessive build-up of refrigerant at the
compressor will reault in poor refiabifity and noisy
opesation during startup. Long line applications
reguira TXV"'s on both the indoor coif and outdoor
unit ard & crankcase heater, (See Section 7,12 for
additional crankcase heater information.}



4.0 INSTALLATION

| 5 4.4 Refrigerant Line Set Selection (cont.)

4.4.5.4 Maximum Ligquid Pressure
Drop

The total rguid ne pressurs drog must not excead
50 psig [345 kPa] to 223ure 2 solid column of liguid at
the mstering device and stable control of superheat,
Be sure to account for vertical ssparation, efbows,
filiter driers, solenoid valves, sight glasses, and chack
valves when caloulating hquid line presaurs drop,

4.4.5.5 Liquid Line Refrigerant
Flashing

Excessive pressure drop and heat gain in Iong liguid
lines can result in the refrigerant flasking into 3 va-
por before it reaches the metering devices which will
dramatizally reduce the capacity and efficiency of the
gyatemn, For this reascn, the liquid fine must G2 sized
properdy using the table in Table 2 and must be inau-
lated In unconditioned apaces,

4.4.5.6 Oil Level Adjustment for
Long Line Set Applications

Additicnal oil will nesd to be added for long line set
apphcations, (Ref. Table 2, If the sysiem contzins
mora than 20 Ibs [3 kgl of refrigerant charge, add 1 fiu-
id oz of POE cil for every & |bs [13 mlkg] of refrigerant
charge over 20 iba [ kgl

4.4.5.7 Capacity Losses

Long Bre lergths can result in 8 reductien In capacity
due to vapor fine prassure drop and heat gain or loss.
Befer to Tapls 2 for capacity kosa multiplizrs for vari-
ous vapor Bne diameters and lengths, Only use vapor
limes kated in Table 2 to assure proper all retuen. This
tztbe coes not accourt for any capacity loss due 1o
heat gain or loss from the envirenment, | s extrensely
important not to oversize the vapor line to minimize
capacity logs at the axpense of propar oil mturn. If the
tabie shows an “NR" for a paricular vapor line diame-
ter and lengih, capacity loss will be axcessive, The full
length of tha vapar lin2 must be insulated to minimize
hraat gain or loss,

% 4.5 Line Set Installation

= [ tubing is 0 be nn underground, it must be run in

a saaled watertight chase,

= Use care in routing tubing and da rot kink cr bwisk,
Use a good quality tsbing bender cn the vapor line

to prevant kinking.

(E /

.

. PERLASERT
HANVOER

e 8@ |

TERTE AR
HAGER !"

— i —

= Routa the tuking using termporary hangams; then
straightan the tubing end irstall penmanent
hangers. The tuling must be adequately
supRortad,

= [godate the vapor line frem the building stracture, i
the vapaor line comes in contact with inaids vealls,

caifing. or flacring, the vibration of the vapor line
in the heating mode will resutt in nams inside the
struchera.

= Blow out the liguid ard vapor ines with dry
nifrogen befare connesting to the outdoor unit
and indoor coil to remove debrs that can plug the
E:II:E:_EIHE.iDI'I_rCIE':iEE. B

- I | | | | %

1 | | 1 1
| | I | 1 |

Buign)
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Tubing

4.0 INSTALLATION

%¥ 4.5 Line Set Installation (cont.)

4.5.1 Important Tubing
Iinstallation Practices

Chserve the following when Installing correctly
sized bype “L" relrgerant tubing between the
autdoor unit and Indoor coil:

+ Ciwck the tables on Table 2 for the comect vapor
lire size and llquld ling size,

* [T a portion of the liguid ling passes through a
vary hotl area where liquid refrigerant can be
heated to form vapor, insulating the liguid line
ks required.

* Use clean, dehydrated, sealed rafrigeration-
grade tuting.

# Alwaye keep tubing sealed until fubing s in place
and connactans am to e made.

# A high=guality biftow filter drier is included
weith All A=A454E haat pump units and must be
instaied in the kguid line upon unit installation.

s When eplacing an R=4104 or B=22 system
with an A=454 B system and tha line sat s not
replacead, blow out the lines with dry nitragen te
remmove s much of the remaining mineral oif as
possible. Check for low spots whera ol may be
trapped and take messures to drain the ail from
thosea araas.

f

L

L

= |l tubing has bean cul, debur the ends while
holding the fubing in a postion to prevent chips
from falling into tubing. Burrs such as thisa
caused by tubing cutters can affect parformance
dramatically, particutarty on srmall diameter liguid
lings,

= For best operation, keap tubing run as short as
possible with 2 minimum numbser of efbows or
bends.

= | peatiagns wihen2 the tubing will be exposed to
mechanical damane should be avaided., IF it is
necassary to use such lacatians, the coppar
tubing should be protected by a housing fo
prevent damage.

Pipe-wark including piping material, pips routing,
and inataliation shall include protecton from
physical damage in oparation and sarvice, and
be in compliance with naticnal and local codes
and standards. such as ASHRAE 15, ASHRAE
152, BPMO Unifarmm Mechanical Cade, 1CC
International Mechanical Code, or C54 BS2. Al
field jpintz shall be acc=esible for inspecton preor
to being covered or enclassd.

Aftar completion of fizld piping tor 2plit systems,
the field pipework shall be presaure tested with
an inert gas ard then vacuum teatad prar to
refrigerant chamging. according 1o the fodlowing
requiremeants:

* The minimum teat pressere for the low side of
the system shall be the low side design pressuns
and the minimum fest presaure for the high
sida of the system shall be the high side design
preasune,; unkess the high aide of the systemn,
cannot be isclated from the low sids of the
systermn in which case the entirg system shall be
presaurs tested to the low sice design prassure,

-

Fald-made rafrgeram jors mdoors shall be
tightrness tested, The test method shall kave a
sansihivity of & grams per yaar of refrigerant or
better under a prassure of at least 0,25 times the
maximurn alowabls pragagpe,

-

Mo leak shall be detected; where addition of
charge & required to complete nstallation, refer
to Sectons 5.0 o 5.6 of the System start-up %
refrigerant sharging detalls for inatruciions on
howd 1o determing the additienal REFRIGERANT
CHARGE and how 1o complata the
REFRIGERANT CHARGE on the label provided
by the manufactumer, Intercannecting refrigeram
pipirg length and diameter shall be faken info
consdaration as listed in the Lineg Sat Selection,



4.0 INSTALLATION

i 4.5 Line Set Installation (cont.)

4.5,.2 Relative Location of Indoor and Qutdoor Units
4.5.2.1 Indoor and Outdoor Unit Near Same Level

£y

For applications that are considered 10 have a long
line set with the outdoor unit and indoor unit near
the same level the following is required:

= THV onthe indoor coll

* Siart components may be required depending
upon: quakty of voliage {consistanily <200vac at
outdoor uriit)

» Crankoase haater (Some models have factory
installad COH' s, Fefer to 1ables in Section 4.5.5.63

* |DEALLY, LIME BET SLOPES ANAY
FROM CUTDOOR. VERIFY
SUB-COOUNG PRICR TO

EXPANSION DEVICE. INSULATED
LD LINE IM AN UNCOMDITIONED SPACE
FOR LONG LINE APPLICATIONS. INSUILATE
WAPOR LINE FULL LENGTH FOR ALL
APPLICATIONS.

ST-A1219-01-01

# Imsulated ligquid lime in uncanditioned space only.
Insulate vapor fne full Fzngth,

» Vapor ine should alope toward the indoor unit

* Follow the proper line sizing, mazimum linear
andgd :wl|uwa.1ent lengths, charging reguirements,
an;d ol level adjustments spelad out in this man-
ual,

s Varify at least §'F [2.87C] Fould sub-coofing at
the mdoos unit prior 1o expansion davica in the
cooling moda,

fuigny
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4.0 INSTALLATION

ﬁ 4.5 Line Set Installation

4.5.2.2 Outdoor Unit Below Indoor Unit

(cont.)

P LMLA £ TIAE PR
rhakn s Rl

BTN
BT SamRE

0T LS F R

i e e

For applications that ars corsidersd 10 have a long
lIFe et with the outdoor unit Below the indoos unit
the foflowing B requiredd

# TEV or at the indoor coil.

¢ Crankcase haater (Some models have facto-
ry inslabed COH's. Refer fo fables in Section
4558

*  Btart compoanants may b required depending
upan gisalkty of voltage {consistently <200vac at
dadtedar uni

* Rafrigerant ines should be routed aven with te
top of the indoor coil or an imverted trap is 1o be
appled {refer to Figurs 4}

el =

. o |

Figura 4 L

v |reulated Bguid lne n unconditioned scace only.
Irnsukate vapor line (ul kmgth.

v Follow th:founar lirser siziesg, maxinwm linear
and egulvalent lengths, chamging reduiremeits,
and oll level adjustmsnts spaﬂag ot In this
gl

» Varify ot least 5°F [2.8"C] Hguld sub-tosling at
the incoor unit pros 19 expansion dewiees n the
cooling mada,

= Vartical separations greater that 25' [7.B2 m can
dxpect 8 lower sub-cooling level.



4.0 INSTALLATION

| @ 4.5 Line Set Installation (cont.)

4.5.2.3 Qutdoor Unit Above Indoor Unit

LI FLILL. | T IS S LA

SO ELL AP ONS 137
[0 Jdn e ]
B P LOnES
LINE AP AT

FEFERENGE TAZLE I FOW
Redga i LERGDH
D VERTH AL BEPSSAATION
LIRS

b

p

BUSLOTLRG I ' Yuﬂ
PRI T

VEREF
METTHEF]
LS E

7

Far applicationa that 2re considered 10 have a long
line sat with the outdoor unit above the indoor unit
the following i2 reguirad:

THN on the indoor coil.

Crankcase Heater (Sama models have tactary in-
staliad CCH's. Refer to tebles in Section 4.5.5.8)
Slard components maybe requirsd depending
upon gualty of voltage {consistently <200 vac at
outdoor Ui

Imzulated Fouid Ine n uncondifiopnen space only

T BT PRI
XL

insulate vapar line full length,

= Foliow the proper line sizing. maximum lirear
amd equivaiert lengths, charging reguiremants,
and all level adjustiments spalled out In this man-
wial,

= Merify af least 5°F [2.8°C] lguid sub-coofing at
the owttoor unit semrvice valee In the heating
moia,

Buigny



4.0 INSTALLATION

ﬁ 4.5 Line Set Installation (cont.)
4.5.3 Tubing Connections

Indeor colls Fave only 3 hokding charge of
dry rdtrogen, Keap all tube ends sealed until
connections are to be mada.

® Lz type 'L" copper refrigeration tubing. Braze
tha carmections with the following ollovs:

= copper o sopeer, 5% silver minkmwm
- capper o steed or brass, 16% sllves menirmum

» Bg certain both refrigerant shutofl valves at the

catelaor unil are closed.
indoor call, Flow dry nitrpgen into & pressuns posd

[ : and through the tubing whille brazing, bui do not
allow pressure ingide tubing which can razult In
leaks, Once the system is full of ritroger, the
nitrogan reguEator should be tumed off to avaid
pressuring the system,

\ s

= Haimowve the caps and Schrader cor@s from the
préssure parts 1o protact seets fnom heal damags,
Both the Schrader valves and the service vatves
have seala that may be damaged by excessive heal,

¢ Aftar brazing, ude an aopropriate heatsink matersl
to cool the joint,

# Flainatall the Schrader cores inio both preszure

I,

Tubing

* Clpan the ngide of the fAttings and outeida of the
tubing with a clean, dry cloth hefore soldering.,
Clean cut debris, chips, dift, ete,, thet enters tuksing
or sepyice valve cennectans.

" ——————————— i '} e
» Do onot allow the bare vapor line and liguid kine
ta bBe i contact with each other This causes an
uridesirable beat rarsfer resulting in capacity
lezs ard increasad poveer consumplion,

24




4.6 Initial Leak Testing

Indoor coils have only a holding chargs of dry
nitrogen, Keap all tube ends sealed until connections
are o be made,

&WAHHIHG: Do not use oxygen

10 puge lines or pressurize system for laak teat
Cooyoan reacts viokenthy with oll, which can cause
an explosion resulling in severe personal [njury or
death,

* Progsurnize lime set and coll threugh service fittings
with dry nitrogeno the design pressone [isted on the
unlt nameplate, Close nitrogen tank vahea, [8t system
it for 80 minutes, and check [0 Ses (F the pressurs
has dropped, I the préssura hos cropped, check Tor
leaks at tha lne z8t brazs jomts with =0ap bubbles
and repalr leak as necessary, Aepeal pressure st
if ine set and coll hold pressure, procesd with ling
seb anvd ool evacuation (see Sections 4.7 and 4.8 for
evacuation and fingl ok testing),

= The vapor ine must be insulated for its entire
length to prevent deippirg (swealting) and proavent
performancs logsses, Closed-call foam insulation
such as Armaflex and Rubatex™ are salisfactory
insulations lor this purposs. Use 172" [12.7 mm)
minimum insulation thickness. Additional insulation
ey be reguarad lor ong rens. The Iquid e misst
be insulated in any uncorditioned space whean
lang line sels are used and anytime tha liquid lins
is run through an attic dus to hot lemperatures that
ooyl there,

4.0 INSTALLATION

4.7 Evacuation

Evacuation iz one of the mast Important parts of the
entire Inataltation and servce procedure, The life and
efficiancy of the equipment is dependent upon the
tharoughness exercised by the sarviceman when
avacieating alr and molsture from the system.

Agr or nitrogan In the systam Increasea condensing
temperature and pressura, resulting in increased
power consumption, erratic aparation, and mduced
Capacity.

Moisture chemically reacts with the redrigerant
and ofl to form corasive ackd which attacks thea
comprassor motor windings and intemnal parts and
which can resull in compressor fallure,

i | | 1 1 1 |

— =

» Aftar the system bas boon [eak-checked and
proven sealed, connest the vacuum pump and
evacuaie system o 500 microns and hokd 500
microne of less for al least 15 minstes. Tha
YaSLU pUrth musl be connected to both the
high and low sldes of the system by conmacting
io the two pressure ports, Use the iargast size
connections available since restriotive senyics
connsetions may lsad Lo lalse readings because of
pressure drog through e ttihgs.

4.8 Final Leak Testing

After the unit has been properly evacuated ard
servics vilves opened, an AZL compatible leak
detecior should be used Lo detect baaks in the
systarn, All joints and piping within the outdoor

unit, indeor cail, and intsrconnecting tubing should
be checked for leaks, 3 leak |5 detected, tha
refrigerant ehould be recoversd befora repairing he
leak. The Clean Air Act prohibits refsasing refrigerant
irta the almosphene.

Buigng
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4.0 INSTALLATION

% 4.9 Control Wiring

AWARNING: 1w off stectric powar

at the fuse bax ar sarvice pans! bafore making
any electrion connections. Alsa, the ground
connection musl be completad before making ine
vodtage connections. Failure to do o can result in
elecincal shock, severa peraonal infury, or daath.

Runnimg lew-voltage wires in conduil with line
voltane power wires |5 not racommended, Low-
vodtage wiring should be aftached 1o the plogtails
Belows the contml box,

A thermostat and a 24-volt, 40 VA minimum
transfomear are required for the control circulf
of the syetern. The furiace or the air handler
transtormer may be used if sufficlent. See the
wirlrg diagram for referenca. Use “Wire Size”

guide below o size the 24-volt control wirng.

Do mot use phone coard o conmec! indoor and
outdoars units and thermostal, This could damage
the controls and may not be adequatedy sized far
the control's slactrical load.

FIELD WIRE SIZE FOR 24-VOLT
THERMOSTAT CIRCUITS:

Auns up o 100 #t [30.5 m]: 18 AWG
Runz owver 100 ft [30.5 m]: 15 AWNG

MOTICE: Do naot use contral wiring smaller tham
Mo, 18 AWG babwean thermaostat and autdons unlL

£ 4.10 Typical Control Wiring Connections

The following figures show the typlcal winng
diagrams for gir handlars and a 2-stage heat punp
and far dual fusl applications with @ gas fumace
and A Z-siage heal pump,

WIRE COLOA CODE

BE - BLACK GY = GRAY W= WHITE
BR = BROWHN = OHANGE ¥ = YELLOW
BL-BLUE PR = PURPLE

= GREEM R =RED

ZSTAGE HEAT PUMP 'WITH ELECTHIC HEAT USG & TYPICAL Z2-3TAGE HEAT PUMF WITH ELECTRIC HEAT WEING A TYPICAL

e
Foublbpidad r o m e lrsnmesnesnsnnennerenennns
T bk ——

SETAGE THERMOSTAT 2-E5TAGE THEARDSTAT AND A HUMIDISTAT FOR DEMUMIDIF]-
CATEIN
Tl Tuad g T Bl Tl T iwns Thermarna
[©060090T] CEFEERER
L ! ] R | Lowme o gy
SEERREE SERREE 0D
- T T - [ Boa - ik :E R ifem
smeideegeied | b T : T
e I T R T L o
__r___:_,;__:_-__:Ih'_______:-'_:g_______‘__@ -----.-------.--;'.'."..'".-—l.'—_@
" o E koL !.!
I‘i...'-.:...l'_u.l'..@ g 5 -3
s i H .. -5 L._.'_.h__@
------ e R e —@ g T
-3 : A - R T
AR R4 - R {7} 3
1 y ek
o IR S iy R .,l-.-'__@ ; =0
¥ l'\.-
ATy 1 l--l- _‘D [ l“ -{D
. o e Lo b
| wenreoeaTmL | i

I meximum outlet temperaturs rise 15 dasired, It s recommended that W1 and ‘W2 be wired together,



1.0 INSTALLATION

% 4.10 Typical Control Wiring Connections (Cont.)

2ETAGE HEAT FUMP WITH ELECTRIC HEAT USING A TYPICAL 2-STAGE HEAT PUMP WITH ELECTRIC MEAT LiSENG A TYRICAL
DETAGE THERMOSTAT WITH DEHUMIDIFICATION LETAGE THEAMOSTAT WITH DEHUMIDIFICATION AND A MAL-
FUNCTION LEGHT
I i E l "y’ e ko "sesroa
PLEIGLODE [¢00eee00e |
Eiba agtd Dk " R R A AT T
4 : ] farl s b
R 13 : wer Friesd Eodtede | an
R L L ! ! - e an v
R, Wy, B0 g, e P P ] :- i ket
L3 [ ] [ [ [} i
------- R ._':,._,._.__._':,_“,_.",__'l-_,__@ LT W UL S N
g Fod ¥
s S I B Tl
L 4 .-_---;.-;-g,-‘ln__@ N | R
r
............... NI O R W B SN SN
. & "._lh__@, ...................... _I__{;
: P A Lo
.............................. et L s posn Lty
|l IR E P J

*If maximum outlst temperature rise is desired, it is rcommandead that W1 and W2 b= wirsd together

TYPCAL DUAL FUEL APPLICATION - 2-ETAGE HEAT PUMP
USING A TYPICAL 2-3TAGE THERMOSTAT

T iy
:.l.-hp l_r.-.| Fdfrs
£ wit, ) s I

Q@
f
B

CO0eRRRPE00
&

oy T
=1 R B0 S R e o L L R e e
R s e SR B S

o PO ST A 4 P b R B T BRI TR ol A B e

i Tl s m T =T

T i 1T T o ATy TEETA T Tl 1 TF P L
A it e o e e L s e
LUERS I e
W OB

NOTICE: Fisld wiring must camgly with the
Mational Electnc Code (C.E.C. in TCanada) and any
applicable local code,
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4.0 INSTALLATION

£ 4.1 Power Wiring

itis imporiant that propear slectrical pawer fram a
comimercial ulilty is available at the cutdoor unit
contactorn Vallage ranges for oparaticn are shown
b,

VOLTAGE RANGES

Chprad neg Wodage Fange al Masshom

Hairspfule Volage Lo Gasnn Sondtng

20853 EH7 = 357

install a branch cimuit disconnact within sight
of the unit and of adequate size 1o handis the
minimum circuit capacify (sea - Secton 3.3

Power wiring must be runin a rain-tight condudt,
Carsdult must Be altachsd (o tha hals in the
bottom of the contral box 55 shown Delow,

Ar-A1z3e-0a |

Connect powar wirng to ling-voliage lugs on the
contactor located n the outaoor unit electrical
box, [See wiring diagram attached o unit access
pans and above illustratian,)

Check all elecinical conmections, including
factony winng within the unt and make sure all
connecibons ara tight.

L WOT sonrect aluminum field wime to the
caritactor lugs,

4.12 Grounding
ﬂWAHHIHG: The unit must be

permananily groundad. Failie 1o do 50 can causs
gtecirical shock resulling i ssvare parsonal injury
or death,

STk 00

A grounding lug is provided rear the [ine-volizgs
power anfrance for a ground wire as showr n the
abaove dlustration.



5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.1 System Start-Up
Overview

Once the system hardware 2nd wikng has been
praperly installed, the next step = fo start the
syEtem up, verly Indoor ale-flaw, and adjust the
refigarant chame, To assure optimum comiort,
effiiancy, ard reliabifty, |1 s extromely impoertant
to follow the procedurss in this section fo assure
the indoor ainflow and refrigerant charge ane
corraat,

AWARNING: Singhe-pols contactons

are used on all standard single-phase units
through 5 tons. Caution must be exersised when
servicirng as only one leg of the power supply is
araken by the contacior

5.2 Initial System
Power-Up

After all instalkation steps have bean complatad,
apply electrical power to the indoor and ouldoor
urit cnby urtil the ndoor airflow is verified [See
Section 5.3).

Adter tha indoor air-flow has bean varifiad and tha
praliminary refrigerant charge has baen weighed

In isae seclion 5.4.2), elecirical power may be
applisd to the outdoor unit. ¥ tha unit is equipped
with a crankcase heater, it 15 racommended o wait
at least 12 hours after elacirical power is applisd
1o the outdoor unit befors starting the comprassor
I3 -aseurs any liquid refrigerant inside the

compressor has been driven out by the crankcase
hieater,

Ly Ty

X=X

5.3 Verifying Indoor
Air-Flow

Tha air distzibution system has the greatest effect
o alrffosw, The disst system @ totally controfied

b the contractorn For this reason, the contractors
should use anly Industry-recognized procedures,

Dt design and constructon should e carsfully
done, Systermn performancs can be lowersg
dramaticaily through bad planning or workmanship,

Adr supply diffesers must be selected and located
carefully, They must be sized amd positioned

1o dediver traated alr along the perlmaeter of the
space. If they are too small for thelr intended
gifflosy, they become noisy, If they are not located
properly. drafts can resull, Return air grilles must
be proparly slzed to camry alr back o the blower, If
they are {oo small. they also cause naise,

The installers should balance the als distribution
systam to ensure proper and quiet arflow to all
roGms in the homa. This ansures a comfortable
Inving space,

The corract ar guaniity s critical 1o air
conditioning syaiems, Propsr operation, efficiency,
compressor lite. and hurmidity confrol depand

on the corect balance batwaen indoor load and
ouldaar unit capacity. Excassive Indoor airflow
increazes the poasibilliy of high humidity problems,
Low indoor airflow reduces tofal capacity and can
causa ool icing. Serious han can ba done to the
comprassar by bow girflow, such as that cavsed by
refrigerant Tlocding.

Haal pump systams require a spacified airlkow.
Each ton of cooling requires bebwaen 320

CFR [181 bs} and 450 CFM [212 Ve]. See the
manuiacturers apac sheat or the AHR| Directory
tahridirectongarg) for rated zirflow for the system
being installed.

The indoor air-fow must be verified to be comect
beforae the refrigerant charging process can bagin,
Detenming the rated indoar air-fiow by refering 1o
e AHR Direchory or manufasteer's outcoor unit
specifications for the padicular indoor and outdoor
unil cembination being installed. Then refes to
the air-handler or gaz fumace irstaliation monual
o deferming how 1o selact the proper ale-flow and
miaks the necessany adjustmaents 1 acheve a3
close to the rated ndoor air-flow as possibls,

dpy-pogg
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

AZL REFRIGERANT LEAK DETECTION SENSOR APPLICATION TABLES
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It the Smallest Conditioned Space Room Area |s below the specified value in the table for the Total System Chargs,
g Refriperani Leak Defection Sensor willl need to be instalted, Verify that the hinimuam ndoor Airflow mests the
apecified valua for the Total System Charge amount using the above tables,

For systams that arefactory instaflad with Refrigerant Leak Detection Sensor, venfy that the Smallest Total Condi-
tioned Spacs Area and Minimum Indaor Aiflow valuas meat tha minimuom values specified in the above tabls for tha
Total System Ghamge amaunt,

Twar stages of indaor air-fkew are required for RP14 & BP15 heat pumps, Tha air-handier or gas furndcs mikst daliver
gither 15t or Znd stage of indoor air-flow depending on which stage the thermostat is calling fos ir-flow verifica-
tion and refrigerant charging must be dons when the system = in the 2nd stage mode. Set the thermostat ssvaral
degress above (heating mode) aor below (coofing moade) the set-point to assura tha system is operatng in the Znd
stage mode. Indoor air-flow may be verified using the Blinking LED light on the air-handbarz and gas furnases with
variahie speed ECM motors, Each biink represents approximately 100 CFM [47 sl Example: 8 blinks followed by
a pause ndicates B CFM [3TE Vg| s being defivered, Reler to the installation instructions for the airFhandlar or
fumacs for further details on determining indocr air-flow using the blinking LED on the indeor unit controd board.

For systems that are factory instailed with Refrigerant Leak Delection Sensor, verify that the Emallest Total Condi-
toned Space Ared amd Mindimum Indoor Aidflow values mest the rminimum values specified in the above tabla for tha
Total System Charge amaunt.



5.0 SYSTEM START-UP & REFRIGERANT CHARGING

Altitude Adjustment Calculator

Instalied Allitude (1) H,, | Alfitude Adjustment Factor (AF)
1000 1.050
1500 1,110
i 1,180
2500 1.265
J00n 1.360
500 1423
4000 1.528
4500 1.643
s000 1.768
LEOD 1,903
g 2048
a500 2003

Note: inztaling technician to comect tha minimum
room area of the space Amin of the minimuwm raom
area of conditioned space TRmIA by multiplying by
the asltitude sdiustment factor (AF) based an tha
bulldirg site ground level ahtitute fHalt),

If the altituds is betwean each specifisd range in
thee fable, the technician may inferpolate the altiludge
adpusterneant factor or round up the altiude o the
next nterval and use the adjiustment factos,

Eh

BB
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5.0 SYSTEM START-UP & REFR

5.4 Refrigerant Charging

be charoed with refrigeranta in liquid form.
AWARNING: .- top of the scroll

compressor ghefl is hot, Touching the compreasor top
rmay result i sanous personal injury.

The refrigerant charge for all syatems shokd be
chacked against the Charging Chad localad Inside
the access panel cover,

AGAUTIEN: A-454R & classifad as
salaly group AZL per ASHRAE Standard 34, Vesily
thai service Sfulpment and Instruneants anm ﬂpﬂfﬂ'ﬂﬁﬂ
for usa with group AZL refrgerants, and in particulas
with A=354B. Fallure o exercize care may resulf in
aguiprment damags or pamsonal injury.

Charge for all systems should be checked using the
Charging Chart inside the access panel cowver,

IMPORTANT: Swatem Charge

Weight muat be annotated on the |abel provided
adjacent 1o the unit nameplate, Total System Charge
Weight can be calculated by taking the Factory
Refrigerant Charge Weight listed on the nameplate
and adding the Fiald Installation Charge Waight.

IM POHTAMT: Dio not operaia the

cempressoer without charge in the system,

Addition of R-4548 will ralae high-side prassuras
iquid and dischargel

HnTlcE: System maintanance is to ba

parformed by a gualified and osrtified technialan.

The aptimum refrigerant charge for any duldosr unit
matchad with an indoor coil/air handler is affectad
by tha application, Therefors, cherging data has
peen developed to assist the field technlcian in
optimizing the charge for all mounting configuralions
UF = Upfiow, OF — Dowrdlow, LH - Left-Hand
Gizchame, and BH = Right=Hand Dischamge). Feafer
to the chamging chart inside the access panel cover
ar tha il and chaoss the appreprigta columm for
the specific application being installed or serviced,
Mew installations utilizing either an ACF indoor coil
nsialled on & -gas furnaca or an {-jH series air handlar
in the downflow or horizontal dght-hand discharge
miay raguire removal of refrigerant since the factary
chargs could resull in an overcharge candition,

l M PDHTAHT: Rafrigerant charging

must be performad when the system s operating
in the 2nd stage mode.

NOTE: In addition to conventional charging

GERANT CHARGING

procedures, the following reguiremaents shall ba
Tolloweed:

= Ensurs thal contamination of diffarant rafrigarants
doss not cecur when using charging squipmant.
Hoses or lines shall ba as short as possible to
minimiza the amount of refrigerant contained n
tham.

# Cylindars shall be kept in an approprete poation
according to the instrections.

* Engura that the AEFRIGERATING SYSTEM s
earthed prior to charging the aystern with refrigerarnt,

+ Label the system when charging is complete (f not
alraady},

+ Extreime carg shall be Saken not 10 overll the
FREFRIGERATIMG SYSTER.

Prios to recharging the syskdm, it 2hall be pressire-
tested with the approprate purging gas. The system
shall bie leak-tested on compietion of changing bul
prior to commissioning. A follow up leak test shall be
carticed out prior ta leaving the site.

Tha following mathod is used for chamirg syatams in
the cooling and heating mods, Al steps isted should
be performed to ensure proper chams has been aet,
For measuring pressures, the servics valve port on

the liguid valve famall valve) and the trus service port
loeated batwean the v sanice viles arg 1o be
issad,

5.4.1 Measurement Device Set-
Up

1. With an R-$548 gauge set, attach the high-
pressure hose to the access fitting o the liguid
line {smalll service vaive at the O unit,

2, Attach the low-pressures hose to the axterior trus
suction port focatad batween the two sanace valves
that Is connected to the sucticn tube Batweaen the
reversing valve and compreasor,

3. Attach & lemperature probe within 8" [15.2 om]) of
the outside of 1he unit on the copper Bouid lina
ismall inel. For mare gocurale measurements,
claan the copper [ing prior 10 measurament and
use a calibratad clamp-on temperature probe or
an nsulated surface themocouple,

5.4.2 Preliminary Charging by
Weight

NOTICE: Adjust the system charga by waight
for the limear langth of the refrigerant line sat.

For a new Instailabion, avacuation of inlarconhacling
fubing and indoor call is adeguate; othansisa,
evacuate tha entira system. Uss the faclory chaige
shown in “Electrical and Physical Data” in Section



5.0 SYSTEM START-UP & REFRIGERANT CHARGING

3.3 of thase instructions or on the unit dsta plate, Mote
thaat the chargs valus includes charge reguirad for 15
fi. [4.5 m] of standard=size Boubd line withoat a fiter
drier.

Caloulals actual chargs required with the acteal
irstaled liguid ing size and length usmng:

174" {B.4 mm] 0.0. = .3 oz, [28.3 g/m)

/16" [7.8 mm] 0.0, = .4 oxJ. [37.7 g/m)

8" 9.5 mm] 0.0. = .6 oz, [56.7 gim]

1/2" [12.7 mm] 0.D. = 1.2 o=/, {113.3 g/m]

fdd 6 oz, [170 g] for field-installed filler drier,

Charge Adjustment = [Lina Set {oz./fL] = Total
Linaar Length) —= Factory Charge for Line Set + 6 oz,
(far fiekd installed filter driar}

Examgpla: A three-ton heat pump unit requirss 75 ft, of
line sat with & liquid line diamater of 3/87,

Factory Charge for Line Set = 15t = Bor. =B or

Charge Adjustment = (1.2 oz = V&) - B oz, + Boz
= + 87 oz,

With an accurate scale (+/~ 1 oz. [28.3 g]) or volumetric
changing davics, adjust the refrigerant charge based on
the actual ine sat length, It the aptire syetem has been
eyvaciated, add tha total caloulated chame.

|MP5HTANT: Chamging by weight is

npt always accurate sincea the gpplication can affact
the optimum refrigerant charge. Changing by weight

is considerad- a starfing point ONLY, Always check

the charge by using the Chargirg Chard snd adjust as
necessary. CHARGING BY LIGUID SLUBCOCRLING PER
THE SYSTEM CHARGING CHART MUST BE LISED
FiOR FINAL CHARGE ADUUSTMENT

—

)

;

IMPORTANT: r-1548 is a blended
refrigerant of R-32 and A-1234YF (68.2/31.1). Theze
twa refrigerants have different saturation curnves
and therefore change state at different pressures
and temperatures, i charge is added to the

aystem in the vapor state, it is possible to have &
disproportionate amount of each part of the R-454B
blend which will cause unstable and inefficient
operation. Therafore, it is critical te add R-4548 in
the liguid ferm anly!

5.4.3 Preliminary Charging by

Pressures

1. Follewing aarflove verfication and change weigh-in,
run the unif for & minmim of 15 minutes prigr o

rating pressdres and tamparatims,

2 Verify thal the outdoor unit & opsrating on 2nd stage
and that the air-handbar or gas furnace & dalivanng
2nd slage ae-flow

2. Ensure that the maximum oparaling pressurs
ps listed on tha unit nameplate is considered
when connecting to any CONDENSER LIMNIT or
EVAPORATOR UMNIT and dasign pressurss are not
gxoeaded.

|MPEHTAHT: Indeor conditions as

meagured at the indoor coil mest be within 2°F [1.1°0]
of comfort conditions par the homeowners prafarenca.

HnTI cE: If the indoor famperaturs s abowva

o below this rangs, run the system o being tha
termperature dovwn or run the electric heabfumacs o bring
the ternpersture within this range,

4, Note the Cutdoar Dry Bulh Temperature, ODDOB" =

F [FC] Unlt charging s recommeanced vinder
thie falkewing autdoor conditions OMLY:
Cooling Mode OMLY: E5'F [12.8°C] outdoor dry bulls
and abowve
Heafing Mode OMLY; Betwaan 40°F [4.4°C) and
&0°F [15.8°C] outdoor dry bult

. Locate and note the design pressures, The correct
lbyuld and vapor pressines are found at the
intsrzaction af the installed avatam and the outcdonr
ambient tamparaturs on the Charging Chart lecated
inslde the access panel cover,

Liguid Pressure: = prsia [kPal; Vapor Pressure
=______ paig [kPa]

HﬂTIGE: The refrigerant pressurss provided arg

for prelimanany change check OMLY, Trase preasure values

ara Wypical, but may vary due to application. Evaporatar

load {indeor col in ceoling modefmutdoor coil in heating
moda) will cause préssums to deviate. The valses Esled
are fnr the porract matohad indoar codl OMLY?

B If the megsured liguid pressurg is balow the 5lad
requirament for the given cutdoor and indoor
conditions, add charge. if the measured Fioguid
pressurs is above the listed requiremernt for the
givan ouldoor and Indoor conditions, remave
eharge,

5.4.4 Final Charging by Liquid
Subcooling

1. After preliminan charging by weight or pressuras,
find the dezign subcooling value, The correct
subeooding valus is found al tha intersaction of
the installed systemn and the outdoor ambiant
temperaturs on the Charging Chark located inside
the access panel cover

i
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

SC7 rom Changing Chart = N o e R

ZMerlly What the ouldocs unit is operating on ?nd stage
and that the air-handler or gas furnace is delivering
2nd atage air-flow

IMPORTANT: 1000 consnions as

mieasured af the indoor cail are required 1o ba within
Z7F {1.1°C) of comfort condittons as prafiesred by
the homeowner and must have operated for st least
15 minutes pror to final charge adjustmant. LUnit
chafging is recommeanded undear the following owtcdoor
conditions ONLY,
Cooling Mode: 55°F [12.8°C] outdoor dry bulk and
Ao
Heating Modse; Bebyaen 40°F [4,4°C] and &FF
[15.6"C] outdaor dry bulls

NOTICE: Systems should not be chargad

bedow 40°F [4,4°C] utdoor temperature,

HGTICE: H the indoor tamperature is above

ar baltw the rmcofmmended rangea, run the syslam to
bring the jfempsarature down or run the electric heat’
furmace 1o bring the temperatum up.

& Mote the measured Liguid Pressure, Plig =
pabg [kPal as measurad from tha liguid
fsmally service valve, Use the Temperature FPreasure
Chart below to note the corresponding satiuralion
temperaturs for A-15648 a1 the measurad Bouig
[rassEUrs,

Liquid Saturation Temperature, SAT = F PCY

4, Moke the lguid ne temperature, Lig™ = "F['C]
as measured from 3 temperaturs probe located
within B [15.2 cmj cutside of the unit on the copper
liquid line small fnal, It is recomemiended o use
a calibrated clamp-on emperaturs probe or an
irsulated surface thesmocoupde.

« Subtract the liquid Ene temperatune from the saturation
temperature to calculate subceoling, 3AT°_____F [*C]
= Llg* F G =501 "F ['C]

B. Adjust charge to obtain the apecified subcooling
valus, If the measured subcooling leved = balow the
listad requirsmearnt for the arnen outdoor fempearaturs,
acd charge. I the maasiered subcodling kel is
above the listed requirement for the given outdoos
temperature, remove change,

5.5 Completing
Installation

¢ Disconnect the hoses from the prassure porls.
HReplace the pressure port caps and tighten
adequately 1o seal caps. Do not overtighten.

* Replace the ssrvice valve top caps finger-tight and
then tighten with a wrench 1o adeguately seal caps.
Do not overtighten.

« Raplace control box cover and service panel and
install screws 1o securs panais,
» Rastore povwer to unit &l discannect it requirad.

= Configura thermosiat per the thermestat Installation
instructions and set 1o desired moda and

termparatung,

4]

5.4.5 R-454B Temperature Pressure Chart
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6.0 SEQUENCE OF OPERATION

6.1 Cooling Mode

Whean the 2-stage thermostat calls for the 1st stage
of coaling, the cubtdocr fan motor s epergized and the
1st stages of the comprasser and indoor Blower motar
ie energized. The aystem then provides coaling and
dehumidification for the conditioned space. If the
thermaostat calls for the Znd stage of coaling, the
compressor shifts to the 2nd stage of capacity and
the indoor blower motor speads up o deliver the 2nd
stage of ai-flow, Tha system will cycle between the
1sf and 2nd stages as dimcted by the thermostat,
When the call for cooling has ended or tha thermuostat
is switched to the OFF position, tha compreasar

and autdeor fan mator are de-anergized, bt the
indoor blowsar moter cantinues o operate for 30 - 45
secands to extract the residual cocling capacity in
the cold irdoor coil befors it sfopa.

6.2 Heating Mode

When the heat pump thermostat is set 10 "heat”
micids, the *B” terminal an the ouldoor unit is aner-
gized which energzes the revarsing vahve and switch-
23 il to the heating position. When the 2-siags ther
mostat calls for the 15t stage of heating, the system
thes provides heating for the condiioned apace.
the thermastat calls for the 2nd stags of haating, the
compressor shifis 1o the 2nd stage of capacity and
the indoor blower motor speeds up to deliver the Znd
atage of air-flow. The aystam will cycle betweaen the
15t and 2nd stages as directed by the thermostat,
When the call for heating has ended, ihe comprag-
aor and ouldoor fan motor ars de-energized, but the
indoor blower mobor continues 1o oparate for 30 —45
saconds 1o extract the residual beat in the wam in-
door coll before it stops, If the thermaostat is awitched
o the OFF, the reveraing valve aolenoid is de-snes-
glzed, [Fihe systermn 5 oparating in the heating mode
when the thermostat is switched to the OFF poaition,
the reversing valve will shift 1o the cooling positicn
and will remain there until the thermestal is swilched
back 1o the HEAT mode and there is a call for hesating,

6.3 Supplemental Electric
Heat in Heating Mode

If thie building load should excead the heating
capasity in extreme outdoor comnditions, the
thermastat will direct the air-bandier to energiza
zupplemental elactric heat 43 reguired to maet the
building load as a 3 stags of heat. The compressor
and outdear fan will continue to operate at maximum
capacity while supplemental electric heat is
anamgized, For 13kW heaters and higher, the slectric
heater alements sre aphit inte 2 stages controlled by
enamizing the W1 and W2 thermostat pigtails on

the air-handler with 24WAC, Unless the W1 and W2
thesmostat pigtads are connected fogether at the
air-handler, only the 13t stage of slectric heat will

b= erergized whan supplemeantal heat is energized

in the hest pump eating maode; I the 15t siege of
electrc heat s not sufficiant for supplamental heaat,
the W1 and W2 thermostat pigtalls on the air-handler
should e connecied together fo provide maximum
supplemental heat,

6.4 Dual Fuel Applications
- Heating Mode

If the ouitding load should excesd the naat pump
heatirg capacity in extreme outdoor conditions, the
thermostat will dirgct the outdoor unif to shut down
and heating rasponsibility will be transferrad to the
gas furnace, An putdoor ambient lemperaiure can
e gat in dual fuel enabled thenrcstata to direct the
syatem o automatically switch to gas heat whan the
outdoor ambient temperaturs drops befow that sel-
point. I the tharmostat s set 10 the EMERGENCY
HEAT mode, haeating responsibility will be fransierrad
o the gas furnace,
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Operation

6.5 Demand Defrost

Defrosting of the outdaor cod in the heating mode
iz controlled by the defrost control locatad in the
outdoor wnit. BP12 heat pumgs feature “demand
defrost” that initiate a defrost cycle onby when
frosting is detected on the cutdoor coll during
heating operation.  The defrost contral mondtars
ther Crutcloor Ambilent Temperature Thermistor aned
Cutdoor Coil Temparatirs Thermistor to determing
when a defrost oyvela @ reguired, The followdng
sequence i3 followed for defrost oveles.

=  Defrost Initiations A defrost ovole i initinted
when the following conditions are met,

1. The sutdeor coll temiperature i below 35"F
[1.77C).

2. Tha comprassor has operafed for at least
34 mnutes with the outdoor ool termpara-
tire betow 35°F [1.7°C].

3, The defrest control determines a defrost
eycle i reguired based on the outdoor
ambienl and puldoor coil temperaiures,

If the above condiions are mat, the Tollowing ac-
tior will be taken.

1. The revarsing valva (s da-energized which
will cause it to shift to the cooling position
and the outdoor fan motor is de-energized.

2. The compressor is de-anergized for a 30
setond noise abatemsnt period,

3. The indoor ar-handler or gas lurmace is
direct=d 149 sunpdy supplemeantal heat 1o
prevent cold air from being discharged
from the sufply ragisters during tha defrost
cytle,

4. The compressor is enengized after the 30
second daelay has baan complsted and
delrasting of the colf begins.

#*  Defrost Termination: The defrost cycle will
continue unfd the codl tTemperature has reached
the termination lemparalure of 14 minutes
have elapsed, whichever comes first, The
factory default termination temperatura ls TO°F
[21.1°C) although this temperature can b
charged 16 60°F [100°C], 60°F [15.6°C]. or
BOPF [26.7C] by relocating a jumpes on the
defrost control board, Whan the coll fempera-
fure raaches the termination temperature or 14
minutes have elapsed, the folloving acticn s
Laken,

1. The reversing vabve will be energized,
switching it ack o the heating position.

2, The compressor s de-gnergized fora 30

sacond noiss abatement period,

Suppleantal heat is de-anengized.

The compressor and outdoor fan malor anmg

energized after the 20 second delay has

been compdebed.

5. The system raturns 1o normal healing oper-
ation as dirested by the thammostat

g

NOTE: Should the outdeor ambient tempera-
tre thermistor fail, the defrost contral will
initisle a defrost cyele every 34 minules of
pperation whan tha coil temperature is below
35°F [1.7°F].

Ses Section 7.1 (Demand Defrost Gontrol) for addi-
ticral inforrmation.,



7.0 COMPONENTS & CONTROLS

7.1 Demand Defrost
Control

When the thermosiatl calls for coaling, the demand
defrost contrel monitors the ouldoor amblent
termperature, outdoor coll temparatuse and the
comprassor run lime to delerming when a defrost
oyche is reguirad.

Thie defrost control has high and low prassure
controd inputs with Uniques pressure swilch

logis bult into the microproceesor 1o provide
compressor and systemn protection without
nuisanca lockauls, The contral cycles tha
compressor off lar 30 seconds al the baginning
and the ard of the defrost cyele to aliminate the
increated compressor ndisa causad by rapidly
changing system pressures whan tha revarsing
valve switchas. Sae Sectons 9.1 and 9.2 for
diagnastic flash codes and sensor resislance
valugs at various fernperatures.,

Defrost Initiation

A detrost will be mitated when the three
conditions befow are satisfied:

1. The autdoor coil tamperaturs is bekow 35°F
[1.7°C] s measurad by a gocd coil sensor,

2. The compressor has operated for at least 34
minutas with tha cutdoor coil temperature below
35°F [1.7°C] and

4. The measured difference betwean the ambiant
tamperature and tha outdoor coll temperature
ie graater than the calculated difference
detarmined by the microprooessorn

Defrost Termination

Orce a defroat i= intiated, the defroat will

continue undl 14 minutes has elapsed or the ool

temparature has reached the zelected temmination

temiperature. The factory setfing s TO°F [21,1°C]
pul can be changed to S20°F [10°C], 60°F [15.6°C]
or BO°F [26.,7°C] by refocating the jumper on the
conirol board,

Temperature Sensors

The codl sensor g ocated on the outdoor codl at

the point ted by the distribution tubes from the

metering device (zhart 387 [9.5 mm] dia Tube),

The ambient air sensor is located below The

control box s it can aenae cutdoor temperatures.

It the outdoor ambéent sansor fails, the deafrost

control will intiate a cefrost every 34 minutas of

COMPressor run time with the coll temperaturs

below 36°F [1.7°CJ.

I the ool sensor falls. the defrost contral will not

initiate a defroat,

Test Mode

The test mode s initiated by maomentarily shorting
the twio TEST ping. The unit must have an activa
heat pumnp haating call o emer the test moda, In
this mece of oparation, the enable temperaiura
i5 ignored and all fimers asa sped up. To initkte
a manual defrost, short and hold the TEST pins.
Ramaove the ahorl whan the system switchas

1o defroat mode after the comprassar noise
abatemnent delay, The defrost will terminats

o tiree (14 manutes) or when the termination
tarmgerature has been reached,

Test Seguence of Operation:
1} Provide & heating call 1o the heat pumip,

21 Short ezt pans 1o bypasa anti-shart cycls limes,
{IF unit i5 rnning, this step is Nk NECRSSary.)

3 Short test ping and hodd them shormed to anter
cefroal maocde,

4} Release tesl pins once controd exils noiss
abatement deday.

5 Moniter coil termperature when control exits
dafrost,

6 Unit shouldd return B0 Reating mods,
Troubleshooting Demand Defrost

Druring thee ksl mode the coll emperaturs zhould
bo monitorsd. If the system exits dofrost at
approximately the termination emperatune, the
control B2 opsrating normally,

IF rect, orwy ffam te check 2= the coil and amblent
tmperatursg Sensor resislance, Using the
termparatura’mesistancs chartl in Seclion 9.2,

Imimessa the sensor in water and measurs the
raslsiance of the sensor Al 35°F [1.7°C) the
resistance of the sensor should be approximately
30,000 ohmse,

Ensure thal the coil sensor is propary nsialled
that it i% not looss or touching the cabinet.

Highi/Low Prassure Control Monitoring

Status of high and low pressuns controls s
micnitored and tha follcweding actions are taken.

High Pressure Control = Provides active
prateéctian in bath cooling and haaling mades

at all gutdoor ambien] temperatures. The high
prassure control is an awtomatic reset Lype and
opens al approximataly 510 peig [4208 kPa] and
closes at approximately 420 psig 2896 kPal. The
compressor and fan motor will stog whan the high
pressure cortrol cpans al approximately 610 psig
{4206 kPa] and will starl again if the kigh sida
pressure drops to approdimataly 420 psig [2396
kPE] where the aulomatic resat high pressurs
control resets. If the high pressura control opens
3 times within a particular call for heating or
coaling operation. the dafrost cantrol will kack ol
compressar and outdoors fan operation.

sjuauodiug)



7.0 COMPONENTS & CONTROLS

(omponents

Low Pressure Control - Providas active
protecticn m both heating ard cooling modes at all
outdoor ambient tamparaiures. The low pressure
contralis an automatic resst type and opens at
appraximalaly 15 paig [103 kPa] and closes at
appraximalaly 40 psig [276 kPa). Operation is
slightly differant betweaen canling and hasating
mades,

Cooling Mode: The compressor and fan mator
willl stap when the low préssurs control opsang

at approximatady 15 peig [103 kPa] and waill

start again whan the low ks pressure fisss to
approximataly 40 psig [276 kPa] whaere the low
pressure control automatically resats, If the low
pressurs switch opens 2 times within a particular
call for conling operation, the dafrost conteo] el
lock out comprasaar and fan operation,

Heating Mode: The compressor and fan maotar
will stap when the low presaurs control opans

at approximately 15 psig [103 kPa) and will

start again when the low sids pressure rises

to approsimately 40 paig [276 kPe] whare the

laws pressure automatically resets, If the low
pregsurs switch tripa 3 timea within 120 minutes
of oparaticn during a particular call for haatirg
oparation. the defroat controd wall lock ouf
compressnr 2nd ouldoor fan operation, I the lock
Ut due to fow pressure oocurs at an cutdoor
ambient temperaturs balow 5°F [-15°C), the
defrost contral will autpeatically axit the lockout
made whean the sutdoor ambient temperature naes
to 5°F [-155CL This featurs is necessary since the
leowr pressure cantrol could possibly have opened
oua to the ouldaor ambient being wery bow rather
than an actual system fault.

Exiting Lock-0ut Mode: To exit the lock-aut
made, Famove 24 volts to the defrost conteol by
rampving power 10 the indoor air handlerfurnace
of by shorting the two defroat confrol test pins
togathear,

7.2 Compressor

2-stage scroll comprasaors are available in all
RF144Y & RP15AY haat pumps, The -11448¥ 18409
comes with a 1-stage scyoll comprassorn For tha
2-atage compressor options, the 2nd capacity
stage is activated by a DG signal that energizes

a solencdid which shifts the compraaaar to full
cepacity, The 24VAC Y2 signal from the thermo-
stal in rectifled to DE curment by 8 dinde located in
the wiring harness that connects to the 2nd stage
terminals an the comprassar,

7.3 Fan Motor

Al models are equipped with single~speed PEC
rmators.

7.4 Outdoor Fan

Al medels utilize & standard paddle atyle 3 blace
fan made from coated stas).

7.5 Compressor
Contactor

Al single-phase models utilize a single-pote can-
tactor to power the compresaor and fan metor All
3-phaze models utllize 8 3-pole contactor, Field
power s connected directly to the terminal lugs on
tha ling side of the contactor 3-phase modals that
are factory equipped with & crankcase heater hava
Auxiliary cartacts an the contactor that desnemize
the comtactor when the system is running 1 maxi-
mize efficiency,

7.6 Compressor/
Fan Motor Capacitor

Single-phase modals with PSC fan motors wtilize
a dual capacitor for both the compressor and fan
rmotor. 3-phase modals with PSC motors atilize a
singka capacitar for the fan mator

7.7 Reversing Valve

All modials are equipped with & reversing vahoe that
glkowes the system to reverse the refrigeration oycle
[o praviche eliher cooling o heating, The reveraing
valve i gnergized in the heating mode and iz en-
srglzed anvytime the thermostat 2 et to the "Heat
mode, The outdaor unit has a thermaostat pigtail
that must be elecirically connested 10 the "B" Tes-
mimal e the thermeostat,

7.8 Charge Compensator

Some modefs are equipped with & chargs compen-
sator that stores a predetermined amount of refrig-
arant in either the heating or cooling mode so the
rafrigerant chargs is optimized in both the cooling
and heating modes. The charge compansston is
tha eylindrical devica with langer tubes comlng out
#ach end and a 38" [B.53 mm] diamater tube on
one end that is connected to the llquid lire near the
llquid service valve,

7.9 Discharge Line
Muffler

All models are agjulpped with a diseharga line miul-
fler 1o balp absors dischage pulses in the vapor
lire In the heating mode that car result In urwani=
ad nolse inskde the bullding structuine,
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7.10 Thermal Expansion Valve (TXV)

unrestricted fow. Al TXV's have a 10% bleed rate
1o help alminate "hammering” inthe off cycle that
sometimes ooours when nan-bleed TEY's are used
an both the indeor coil and outdoor heat pump unit.

All miodels are squipped with a properly stzed thar-
mad axpansion valve (TXY) to meter the refrigerant
fiow and provide a consistent superheat level in tha
heating mode. The TEV's all have an internal check
valve that opens in the cooling mode to provida

7.11 Compressor Crankcase Heater (CCH)

While screll compressars usually do ned reguirs

sjusuodwo)

A crankcasa heater 5 1o ba located near the

crank=ass haaters, thare are instances when &
heater should be add=d. Refrigarant migration
during the off cycle can result in 8 noisy start e,
Add a crankcase heater to minimize rafrigeration
migration, and ta help aliminate any slart up Noise
or bearing "wash ouwt.”

MOTE: The installation of a crankcase heatar

5 resommenidad if the systam chamge excesds
the values in the table balow. 3-5 ton models
come with a crankcass hagter factorny installed aa
indizated by am agtensk,

nottom of the comprassor shall, e purpoesa s ta
drive rafrigerant from the comprassor shsll during
fong off cycles, thus preveanting damage 1o the
compressar during start-up.

Al inital start-up or after extended shutdown
pariads, make sure the haater is energirad for at
fzast 12 howrs before the compressor is starsd.
iDiaconnact switch on and wall thesmaostat off))

KA FASTEM (FASGE KRLUTES -1 6 BRSNS TEER (AT RLIFES £ Sl
COMPRESSOA CHARGE URAT WIENIRIT T TIPS O CHRAGE LT RATHR
RARELFak ML MRS CEAETASE HERTER . T MEER CRANMERSE HEATER
THERIE : S IO e
13 e JALES 24 KD) LSRR i 34138 2 KE|
WERLKIE ; 5 % WER I
A T A4 L35 [1A K] FIRETER s 84035 AT
VALAKIE VALLARIE =
1R T BALEE ARG I IGER0E AL B 25 0.9 KT
p— TGATRIE TT— TP, TETRIE L5 T A
e FEBAACA RN 13 L85 54 NI
Pt S |78 8 5] =
nrras L2 12185 54 KE}
WERRIE bl [TLE R
S ET = 1 L 25 W Tr—
THLKI YaISERIE 3 )
[l e o TEIET ELES o
11 AWROA L I3 LB 35 4 RT)

7.12 High- and Low-Pressure Controls

standard on all modelz: These controls keep the
COMpressos rom operating In prassure Fanges
which can couse damage to the compresscs Both
controls arein the low-voltage contred circuit,

The high-pressuse contral (HPC) is an automates-
st whilch opens near 810 PSIG 4208 kPa) and
closes near 420 PSKS 2886 kPal.

The low-pressure control [LPC) s an automatic-
reset whilch opens naar 15 P3G [103 kPa] and
closes near 40 PSIG (276 kPal.

ﬁCAUTIDN: The compressor has an

Iriternal overload protector. Under soive condltions,
it can take up 1o 2 hours for this overoad to reset.
hAake sure overioad has had trme o el belore
condermining the compressor

7.13 Compressor Hard Start Components

Start components are not usdally reguirad with
the scrall Comprestenns usad I hedt puemps, bl
are avaiable for spacial cazes and where start

somponerts ane desirable 1o reduce light dimming.
Hard start componants must be fiskd inslalled and
ara available through Fheem Parts or Buud Pars,



Accessories

8.0 ACCESSORIES

.&WAHHlNG: T off electic power

at the fuse box or serdce panal before making any
glectrical connections while installing socessoriea.
Failure 10 do so can result in electrical shock,
aaverg personal injury, or death,

ACAUTION:
SINGLE POLE COMPRESSOR
CONTACTOR (CC):

Single pole contaciors are used an &l single-
phase units up through & tons, Caution muest be
anertiszed when serdicing as ondy one leq of the
powar supply is broken with the contactor

8.1 Compressor
Time Delay

The time delay (TOC) Iz in the kw voltage contral
circuit, Vithen the compressor shuts off due 1o a
powar fallure or themmostal operation, thia conirol
keeps it off af l2ast & minules before the next
cycle can begin,

8.2 Low Ambient
Control

This component SeNses comMpresaor head pressung
ang shuts the outdoor fan off whan the head
pressure drops to approxmately 250 PSHG 1,724
KPal. This alkows the unit to builkd a sulficlent head
pressure at lower outdoor ambient temperatures
{dowmn to OF 18T in order o maintain system
Balance and capgacity, Low ambient contrel should
b uzed on all eguipment frequently operaied
Below TO'F [21°C] ambient. Fan No. RXAD=-AQS

8.3 Compressor
Hard Start Kit

All Modeks: Part Mo, SK=A1

8.4 Compressor
Crankcase Heater

1.5-3.0 Ton 2085230V Single and 3-Phase
Modelz: Part No, 44=-101884-08 {w/ ouldoor femg
thermaostal) or 4d4-1T7302=-44 w/o ouldoor temp
thermastat)

3.0 Ton 460V 3-Phase Models: Part Mo,
44-101854-09 (wiouldoor lemp. tharmostat o
442040 (wio outdoor termp. thermosial)

3.9-5.0 Ton ZOBFZ30V Single and 3-Phasa
WModels: part No. 43-103683-18 w/' cutdoor temp
thermastat or 44-17402-45 (w/'o outdoor temp
termaosiat]

3.5=5.0 Ton 480V 3=-Phase Models: Part Mo,
44-101884-06 (wi/outdoor Bmp. thermestal) o
A4d-1 T40Z=48 [wio ouldeor Tomp. hanmostat)
NOTE: Ston model has factory installed crankcase
hezter,

8.5 Remote Outdoor
Temperature Sensor

Thig is & kit that has a longer remote senaor that
can ke installed away fronm the outcoor unit for
better tharmostatl temperature display,

8.6 Compressor
Sound Enclosure

1.5-2.0 Ton Modelz:
Part Mo, 68-23427-26

3.5-5.01 Ton Modals
Fart Mo, B8-23427-25



9.0 DIAGNOSTICS & TROUBLESHOOTING

9.1 Defrost Control Diagnostic Codes

LED 1 LED 2 Controf Board Status
OFF DFF Mo Power
i ] ¢ Cioil Ssrnaor Failum
| QFF ] Ambiant Sensor Exdurs
FLASH FLASH o
OFF FLASH Loy Pragaure Loskoul (Snor @a) ging 1o resath
FLASH LiFF High Pressuse Lockaut (ehort 1851 ping 10 resat)
M FLASH Lowy Prsasure Contml Gpen
FLAGRH on High Prassue Control Opan
(=] OFF I Dot Moo
Alberrais Flashing & Mirule Tirma Delay

9.2 Qutdoor Ambient and Coil Sensor

Temperature vs. Resistance Table

Degraps G Degrees F e
-2 -4 98,974
=10 14 658250

L#] LT d2.650
10 50 15,203
20 Gh 12.453
L] T 10,000
an BE 8,056
4l 160 5,024

41
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Diognostics

9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Electrical Checks Flowchart

THEAMOSTAT CALL FOR OPERATION, NO OPERATION

See “Defrost Contred
Diagmostic Codes” [(Secton 8,11
for faull code trovbleshooting.

Vi

Hetiar o the Defrost Control Diagnosties Codes seetion
fram this manual for faull cods troubleahoating,

Cheok faull history for othar faukts.

Check for [me wollzge o unit, If none, check For BRowm fuse or

trippeed circuit reaker,

Check confrol voltage (R and C) fo contret. » Check tmmnsformer
oF

Check 34 fuma on
Dafroat Contral

Bad conirol board or incormact witing — check wiring
ard replace contral IF bad.

Waifing for anti-shor-oycke delay to chear,

Drefrost Contral in kigh or low pressure lockout mode,

Rofer o diagnostic chart and the Dafrest Control
Dilagnoatic Coges saction of 1 manual, (3ection 9.1}




9.0 DIAGNOSTICS & TROUBLESHOOTING

9.4 Cooling Mechanical Checks Flowchart

s ™

High Head Prssine
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9.0 DIAGNOSTICS & TROUBLESHOOTING

Diognostics

9.5 Heating Mechanical Checks Flowchart
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.6 Defrost Mechanical Checks Flowchart

Excea=sive
Dretrnat Time

9.7 Defrost Test Mode (See Section 7.1)

sajsoufinig



9.0 DIAGNOSTICS & TROUBLESHOOTING

Diognostics

9.8 General Troubleshooting Guide

&WAH“|HG= Disconnect all power tounit before servicing,. Contactor may break only one side,
Failure to shut off powsr can cause electrical shack resuiting in parscnal injury or death.

SYMPTOM

Linit will rest run

POSSIBLE CAUSE

Porwar ofl or forme Secircal conneclion
T|'II;I-II"|'-{IELE||' il of cliration — gai feer o or
high

Dedectice Conires Boars

Bloten fuseiiripped broaker

TranaTanres Jalaclive

High=prassure ar law-pressume contrid lock=out
Wiairing of therisicaial

HEMEDY

Chack for comact voltags ot line voitapa carnectlons In
G BTE G Lrd

Fraget,

Gk Coalre Doard Magraslss coces,

Faoplace funasional broaks:,

Uiveck waring, Raplace rangtoemes

Raset by oyoling power bo unit, #lso see high head
fEadaie Brel B SUCTGH Dregguid fersded,

Cheazh for refrigarant Rk,

bk hifmosial wirkig

Chtelcar fam rumg,
CoHnpreador st

Hum O Rl CRpaniioe Saterive
Siced ralay defocines
1Loose conmmcten

Coampresar ghuck, grounded ar spen miolor
veireding, gpen inlare overlosd
Loyniana conditian

Rapkce.

i,

Ghack lor corasl voltapa & compressar Ghack and
fictiban all contectai.

Wain AT leaiEt 3 hours for ouerload 10 rerat, f RN open,
Tasigcs e comcrasaor,

Aarcl siart kY campeaeinie,

Irmuitoiant cocding

Improperty sized wnit
N RErores iteincs st

I e mdrqaiay onaeps
A ranocndorsibles, or moistun inwysham

Aesirctad mednorrant cirout

Rocaloulate foad.

Chaike Siould be apdroaimataly 400 GFM (1682 L)
per o

g prar PR U ATAC I 10 unil 2anace pankl
Racover refrigorant, Evacusse and rochame, Add or
el FRBAY clias

Looata mstrichon ard oiaar;

Gomprasso: short
ey

Incafn=z] valt:

Wheienlive ayarioad profegion
Redricieran] underchanie or paercharps
PR o LPD cyelng)

M comprasanst aaminak, vologe st ba + 10% of
NAFTHERTE Marking wWaen il is oparamng.

* Raplace cornpressor, Check fsr oofeal waltags.

Adfust charge par chamging chart,

Fagsters swent

Loy imd oo airfcrsy

fncroase specd of Blewar or raducs mstrizton
Rapiaea & Bitar

High hand, o vagor
[Ripan g0 ]

Fesdrction In fquid ling, sspanaion dayice, o
filtar e

Bamows of replaca dafeshya compsinat,

* Had TaY = Faplace TRV
High hmad, hegh = Dirty auAdzar ool * Cloan cail
o Tl WA = Retrigorant ovarclans * Coemact gyalam chargs.
presmars = Cooling = {idoer {an nol rinning = Bepnir or replace.
It * A OF nonconoendiblon in sesiam * Becover refrijperdal. Evacuals and recharnge.

Leve Fraved. Migh wAEOr
[ah =T

* Hag TaY

B comprassor
Hirearaineg warled |aang Ty

Faplaoe THY,
Baplace comprasson
Raplace revansineg vk,

Lawr wapar prossund,
I v |

Loy inddosar airflory

Dipararhing bedow B5°F |18°C] outdoors
Meigtura In aystsm

Livy Peiripeeant ohange

ncroass spaod of bleswar srreduca rastrickon
e & Fter

A Low AmEiert Kit.

Facover rfripesgnt, Evacaate and echarge. Add filles
oricr.

Cleck refngemn o pred chsl Bor leakis,

VOEOr PIESEUTS

AF o oG ordanmbios in SpaisTy

Highvaper prasies | = Excassive foad = Fachach kad caloudatien,
o [efpciive oo prossor = Fapacs
Flugkurating hoad gna | & TXEWV Baiting = Chack TEY bulb-clarmp, Shack alr gigtnbufion on ol

Pactaoe Ty,
Fracoyr rpfrigeerant, Evmcaat i and reohargs.

Eiogie or pubsing
T el e i
dipving o ligula bna

A ar nerconcarsbkas oo rtern
Urrdsrchaszed aysiam

Raciver ratrigarynt, Evacyiate and rechangs
Afjie? efiange peer shangmia charl.

Dwfroat cortesl reloy
ghakE g durmg
defrost oysha

Extemdad low voltaga wim lorgths
Lignt Qauege fod vidbage wirs

&
L

‘igrity that the low valtcge were= ara a2t o mirdmom 18

saLpEs and wilkin 100
Insiod irolabon relay

Check dor [nigs canneeiorms




9.9 Service Analyzer Charts

9.0 DIAGNOSTICS & TROUBLESHOOTING

COMPRESSOR OVERHEATING

SYMPTOM

POSSIBLE CAUSE

CHECK/REMEDY

High fupeihas npeats Liver CRame gk dyeiain <Harge,
,f:';: e Finadty mitering cawicn Faibcind & tba, THY
Pofees amiend i heal tad of adjpiimen] alemally
Fortign inmtter glosing T
High mismal lomil Hal ar sattich enrin Femm
Haal snarca on: andsverssd or bauHy conbegl
Restiecors b g kg [ s pfugpge=l
Lo EinEnd
Low hent pressmrs Lot charam
Cpetiting i lorw &b en) iemparifunes
W or [kad le subecing 0 high el Saims Het i
Hat watnr lng
Lowr g vollsge Lot wirn tomeotions Cliet) wirimg,
TOVET CRrpaTy ples, Tandfonmer Farpraed s,
Ananrelznd v inalrg ol Comgrt mnd cirmplits dageasis,
High fne woliage fownr compeny protles P part arabitem,
High hemg [vmichangn CReck spdimm chasge,
3w Diiry hma puities il G £ol,
ety O RN 0% NEAL (s 1w moh Atk chmari. Repiace A malnL
Fdty fan biadn s wong miadion Fapira -t dade
Frpbce il corioet rotmdon moio
Recircubtion d dir treaic] instablion.
Butinansl heat s Crazk b arye v NaL unit
CEng for ierylation from pdber nguipmene,
Horcond et Pamvier reingeranl, Baoaio and rackamge spsbem,
Eummiont nol mairhed Ceirss]| nesmaich,
Sl cysng o com- Cwrding or Tanlty mesEuTa il Chack prismees and sogreas cause ol hgh o foew perssure. ARpocE
[ prazsine ool i oot
Lnose wiing Crnek anhi wimp,
THenmits Locsfed ot tupily ar dlinae
DEsmNinl 3eTmg o deea
Ceshamee s
T estrcied Iiterial direiart e
Forarer elesian laiurg
THY wa el
Etruilcer babie plajoed
Tistrirnes fube resteectog Fastricted wiih dssige matu
Hineed
Indiche divmslie reduvsd from prévies compreds falim

47



]
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9.9 Service Analyzer Charts (cont.)

COMPRESSOR OVERHEATING {cont.)
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ELECTRICAL
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9.9 Service Analyzer Charts (cont.)

CONTAMINATION
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.9 Service Analyzer Charts (cont.)
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9.9 Service Analyzer Charts (cont.)

THERMOSTATIC EXPANSION VALVES {cont.)

saijsoufinig
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.10 Troubleshooting Tips

Diognostics

COOLING MODE
TROUBLESHOOTING TIFS
INDHCATORS
EYETEM MSCHARGE SLUCTION SUPERHEAT SUBCOOLING | COMPRESRSOR
PROBLEM PRESSURE PRESSURE Mormal: 5°-15°F Hormal: See AMPS
[258.1" = 263.7°K] | Charging Chart
Owerchargs High High Low High High
Underchargo Ly Ly High Lovay Lo
Uq;..g:t:a:.l::;mn Ly Leray Hiah High L
Low Indosr Airflow LW | ot Lo LG |
Dirty Outcdoor Coil High Hmh Low Livwi High
Low Dutdoor 1 .
Amblent Tamperaiurs Lidy s H.qh H|!.]|"| L
Inefficient ; ;
t‘-.:lmprn::nr Lo High High High Low
Ind T
mn;rc::am ik Low Linw High High Law
P Insulated . )
Ind::rrgmtﬂn; Bulb High High Low Lo High
HEATING MODE
TROUBLESHOOTIMNG TIPS
INDICATORS
SYSTEM HSCHARGE SUCTION SUPERHEAT SUBCOOLING | COMPRESSOR
PROBLEM PRESSURE PRESSURE Marmal: 5°=15°F Mormal: See AMPS
[258.1° - 263.7°K] | Charging Chart
Cwerchargs High Hoagh L8 High High
Underchargs Ly Levay Tk o High Liva Lo
Ry rhag b Low Lo High High Low
Low Gutckoor Alrflow Levw Lora Loy Lived Lo
Dirty Indoor Cedl High Haah Lo Y Higgty
Low Indoor Amipient ; E
Yomporiture L Lo OK High Lo
In 1
E-n::::nnr L Hial High Hiah L
Outdoor TEY Sensi
Bulb Cirsirge Lost Low Low High High Low
P Iregasl aled
ﬂul;:::lrﬂ 'HE Bulls High iHiah Lon Lo Higg




10.0 0UTDOOR UNIT SERVICING

Servicing shall be peclormed only b8 reconumended by the mamfeciures snd by quolified personie| who are irgined by o rRining
argandzatian fr msnail aoturar acoradited te teach nationdl compaisncy standords thal may be set n legislation Pee sariciim
sojllipitant with Mammabile refrgarsnl. The achiegysd compatsios sould be docusmarnied by 8 cerlificata,

%1 0.1 General Guidelines

Frior to beginning work on systamis contalning
AZL REFRIGERANTS, safety chacks ara nacessary
1o ensure that the risk of kgnition is minmized.

For repair to the REFRIGERATING SYSTEM, the
fallowing procedures shall be completed prior 10
conducting work an Lhe System:

» Work shall be undertaken under a controlled
procedure 5o as 1o minmmize the risk ot a
flammable gas or vapor boing present while the
wiork is Baing performead.

= Al rraintenanca stall eand othars wWorking in tha
local area shal be instructed on the nature of work
bearng cariad oul, Waork in confined spaces shatl
be avoidad.

* The graa shall be checked with an appropriate
refrigerant dedector prior to and during work, o
ensure the lechnician is aware of polertially toxic
ar flammabls atmospheras. Ensura that the leak
detection equipment being Usad is suilabls for use
with all applicable refrigeranis, Le. non-sparking,
adequately sealed or intrinacally safe,

= |F any hot work i5 to be conducted on the
refrigerating equipmant or any associated parts,
appropriata fire exfinguishing equipmant shall be
available to hand. Have a dry powder or CO2 fire
extinguisher adjacent to the charging arsa.

s Mo person carrying out wark in relation 1o

g AEFRIGERATING SYSTEM which involves
EXPOSEG any pipe work shall Use any soarcas

of ignition in such A mannezr that it may lead to
the risk of fire ar axplosion. All possible ignition
sources, inchuding cigarette smoking, shoukd

ba kept sufficiently far deay from he ste of
instaliation, repaiting, removing and disposal,
durirgg which refrigarant can possibly be raleased
to tha surrounding space, Prior to work taking
placa, the aea around the sguipmeant is o be
surdgyed to make sura that thare are no flammabde
hazards or gnition eks. “No Smokirg™ signs shall
be displayed,

= Ensura that the area Is In the open or that it is
adequataly vantilalad belors braaking info tha
systern or conducting ary hot work, & dagres of
ventilation shall continue durng the parod that the
work is carried out. The ventilation should safaly
dizperse any raleased refrigerant and preferably
expal 1 exiemally inlo the atmosphes,

ﬁ1 0.2 Checks to the Refrigerant Equipment

Where alectrical componants are being changead,
they shall ba fit for the purpose and to the corect
spacilication. At all trmes the manufacturer’s
malrtenancs and sarvce guidalines shall be
followad. If in doutd, consult the manuactarer's
technical department for assistance,

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

® Tha actial BEFRIGERANT CHARGE Is i
accordance with {he room size within which the
refrigerant containing parls are nstalled.

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

= If am indirect refrigerating circuit is being usad,
the sacondary cireuit shall be checked far the
preserdce of refrigesant.

& Ptarking 19 e aglipinant continues to ba visibla
and legible. Markings and signe that are iBegible
shall e corrected,

& Befrigarating pipe or components are installed in
a position where they are urdikely to be exposad
fo any substance which may corrode rafrigerant
carntaming componants, urdess the componenis
ara construcied of malerials which are inhareniby
resistant o being comoded or are suilakbly
protectad against being so comodad.

§
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10.0 OUTDOOR UNIT SERVICING

Repair and maintenance to slectrical componants
shall inciude infial safety checks and component
inapaction procedurss, I 3 fault exists that could
compromige safely, then ng electrical supply shall
ba cannected to the circuit urmiil it s setisfactorily
daalt waith. i the fault cannot be correctad
immediatsly o it is recessary to continue
oparation, an adeguate temporany solution ahall
b vsedl, Thig shall ba reported 1o the awner of the
aquipmani so all parties are advized, initial safety
chacks ahall inchudes:

@ 10.3 Checks to Electrical Devices

* That capacitors are discharged: this shall be
done in a 2afe manner 1o avoid possibility of
sparking.

= That no live elecirical components and widng are
expozed while charging, recovering of purging the
gyatam,

» That there ia comtinuity of earth bonding.

ﬁ 10.4 Repairs to Sealed Enm.punents

During repars to sealed components. ail electrical
suppies shall be discornected fram the aquipmant
bairg worked upon prior 1o any rermoval of sealed
covers, ete. T it & absolutely necessary Lo hawe

an electrical supphy 1o eguipment duning serdcing,
then a permanently operating form of heak
detection shall be located at the most critical point
to warn of a potentially hazardous situation,

Pasticukar attention zhall be paid to the following to
ersurs that by working on elecirical componants,
the casing B not altersd in such a way that

the level of protection is alfected, This shall
include damage 1o cables, axcesaive number

of conneclicns, terminals not mads Lo oaniginal
specthication, darmage to seaks, mcorrect fitlng of

Do not apply any permanent inductive or
capacitance loads to the circudt without ensuring
that this will not excesd the permizaibis voliage
and current permitted for the equipment in use.

Intrinsically safe components are the only 1ypes
that can be worked on while live in the presence of
a flammable atmcsphere, The test apparatus shall
ke at the comect raling. Replase compenenia only
with parts specified by the manufacturer, Oither
parts may resull inthe ignition of refrigerant in the
atmcaphera from a leak,

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

® Ensure that seals o saaling matenals have not
degraded to the peint that they no longer sarve
the purpose of praventing the ingress of lammable

almospnenas,

* Aoplasenant parts shall be in accordanoe with
the manufacturers specifications, Sealed electrical
sofmponents shall be replaced,

‘ﬁ 10.5 Repair to Intrinsically Safe Components

MNOTE: The uze of silicon sealant can Inhibit the
sffectiveness of some types of leak detection
equipment, Intrins:cally safe Componants must be
replaced and do rot have To be isolated prior to
working on them,
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#¥ 10.6 Cabling

Check that catling will not be subject to wearn
corrosion, excessive presaure, vibration, sharp
ednes or any other adverse environmental effects.
The chack shafl gl 18ke into account the sffects
of aging or corminual vioration from sources such
as compressors of 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 refrigerant Isaks. A halide torch
for any other detector using a naked flamaea)j
shall NOT be used.

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

¢ Electronic lsak delectors may be used 10 detect
rafrigerant beaks but, In the case of FLAMMABLE
REFRIGERAMNTS, tha sensltvity may not be
acequate, or may need re-cabbration. [Detection
scjuipmant shali be caliveated In a refrigerant-iree
area.) Ensure that Lhe detector s not a polential
source of ignition and is suitdble for the refrigerant
used, Leak detection equipment shall be set at a
percertage of the LFL of the refrigerant ard shall
be calibrated 1o the refrigerant employed, and the

Approprate percentage of gas 25 % mawumam) i
oonfirmed,

# | sak detection fulds (such as bubble method
or fluorezcent method agentsh are also sultabla
for usa with mcest refrigerants but thie use of
detergents containing chlorine shall be avoided
as the chlorne may react with the refrigerant and
Gorfode e Copper pibd-work.

it a leak s suspacted, all naked flames shall be
removedfaxtinguished. It 2 leakage of refrigerant |5
found which requires brazing. all of the refrigesant
shall be recaverad from the systemn, or lsolated by
means of shut off valves) in a parl of the sysiam
rermote from the leak. Removal of refrigerant shall
be acoording to the next section {10.8 Ramaoval
ang Evacuation).

ﬁ 10.8 Removal and Evacuation

Whan breaking info the refrigerant circuit to make
repaas or for any other purpose, it g impeaant
that best practices is followed for AZL refrigerants.
The following procedure shall be adhered fo safely
remove refrigerant following local and national
requlations;

= Evacuale

* Pume the circuilt with inert gas foptional for
AL

= Evacuaie (optional for A2L)

*  Continuously flush or purge with inart gas
when using flame o open cireut

= Opean he circuit

The refrig=rant charge shall be recavered into the
corent racovery cylinders if verting is not allowed
by local ard national codes. For appliances
conlaining A2L refrigerants, Tha systam shall be
purged with coygen-free nitrogen 1o render the
appliance safa for Aemmable refrigarants.

This procass might need to be repenied several
fimes, Compressed &@r or oxygen shall BOT be
used for purging refrigerant systems. The outket
for the vacum pumg shall NOT be close to any
potential ignition sources, and ventilation shall be
available,

For appliances containing flammabde refrigerants,
refrigerants purging shall be achieved by breaking
the vacuum in fhe system with odygen-free
nittogen and comtinuing to fill until the working
prassue is achieved, then vanting o atmosphere,
and finally pulling down te 3 vacuum {optional

for AZL). This process shall be repsated until

no refrigerant is within the system {optional for
AZL, When the final oxygen-fraa nitrogen change
5 waed, the syatem shall be verted down 1o
atmospharic prassure o enable work to take
place. The outlet for the vacuum pump shall NOT
b chose to anfy potential igniton sourees, and
vantilation shalf be availabie.

§
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ﬁ 10.9 Charging Procedures

Retfer to Section 5.4 Refrigerant Charging of the
maniial,

# 10.10 Recovery

Whesn remiving refrlgerant from . a-Syster,
gither for servicing or decommissioning, it is
recomimendasd gaod practice hat all refrgerants
are removed safeln

Whan tronsferting refrigerant into oviinders, ensuse
that only appropriate refrigerant recovery oylinders
are erngleyved. Ensure that the correct number of
cylndess tor holding the total system chame s
available, All oylinders to by used are designated
for the recoversd refrigaerant and labeled for that
rafrigerant {i.e. special cylinders Tor the recowery
of refrigerant). Cylinders shall be complets with
pressure-relief valve and associated shut-off
vitlves in good vorking order, Emply recovery
cylmders are evacuated and, if possible, cocled
befors racoven SEcurs.

The recovery aduipment shall be in good working
ordar with 2 set of Instructions concerning the

equipment thal is &l hand and shall be suilabbe for
the recovery of tha AZL refrigarant. If in doubt, tha

manulaciures should be consulted. In addithon, a
zal of calibrated weighing scales shall be available
and in good working order. Hoges shall be
camplate with leak-free disconnect couplings ang
in good condition.

The recovered refrigerant shall be processed
according o local legrslation in the cormect
recovery cylinder, and the relevant waste transfdar
note arranged. Do polt M refrbgerants in reoovery
urits and azpecially not in oylinders,

If compressors oF Compressor olls are to be
removed, arsurs thal they hove been pvacuated
o ant accepiabhe eyel 1o make carfain that
refrigarant does nol remain within the lubricant,
The compressor body shall not be heated by an
open flame or othar lgnithon sources 1o acoelerale
thiz process. Whan ol |2 dralned from a systemn, i
shall be carried out safely.
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# 10.11 De::nmmissinninr_._] and Lahelin_g

Befare carrying out this presedure, it 15 essentinl
that the technician is completely famillar with the
squlpmant and all its detail. [ s recommended
good practics that all refrigesants as recoversd
safely. Price (o the fask being carmiad out, an oll
arvd refrigerant sampls shall ba taken in case
analysis s required prior o re-use of recovered
rafrigerant, It is essentiol that electrical power s
available belore the task 13 cormmencad.

ap Bocome familiar with the equipment and its
oparation.

bl Isclate system elacirically,
¢} Befora atternpting the procedurs, ensurs that:

= Mechanical handling eguipmant 15
availabile, If required, Tar handfing
refrigarani cylinders;

Al parsonal protective squipneant is
availanbe and beoing used comecihy

» The recovery process is suparvised at all
times by & competant parson;

*» Recovery equipmsant and oylinders
conform to the appropriata standards,

df Pump down relrigerant system. if possible.

&) If a wacuum is not possible, makea a manifold so
that refrigerant can be removed from various paris

of the systam,

N hoke sure that cylinder & situnbed on the scales
Before recovery lakes place.

Q) Stan the recovery maching and oparate in
accordance with instructions,

By Do nat overfill cylivdters (nd miors than B0 9%
sislurme Equid change).

i} Do not excesd the maximum working pressure
of the cylinder. evan temporarily.

il Whan the cylindars have been fillad corractly
and the process completed, make sure that the
cylinders and the equipment are remaved frem site
prarnptly and all isolation valves on the equipmeant
are closad off,

K} Aecovered refrigerant shall not be changed into
anathier REFRIGERATIMG SYSTEM unlass it has
baen cleaned and checked.

Equipmant shall be labaled stating that It has been
dacommissianed and emptied of refngarant. The
labe=d shall be dated and signed, Ensure that there
are labels on the equipment stating the asguipment
comtaing FLAMMABLE REFRIGERANT.

5
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ﬁ 10.12 Outdoor Coil Cleaning

The gutdoor fan draws air acrass the coil during
oparation which results i cartaminants collacting
on and betwesan the glummem fins, Thesa
contaminants restrct the al-flow through the coll
resulting in reduced capacity and efficiency and
ircreazes the temperaturs of the comporents that
can reduce iheir life, Therefors, it is recommended
that the autdoor coil be cleansd al lzast annually
by a qualified service technician using a non-
comosive coll cleanar and low pressure water
hose sprayer. Cana must be taken not to damage
o flatten out the fins by spraying the fins from

an angba, Washing from the tep of the coll down
froem the imside oot i3 the most effective mathod
of cleaning the cail, The exterios lowrer paneds and
unit top ars easily remavabie fo facilitate the coll
cleaning task,

WARNING: Disconnact electrical power 1o the unit
before remaoving the top pansl or any electnical
panel as the fan motor could stadt at amy time and
live electrical connections wil be exposed,

ﬁ 10.13 Cabinet Cleaning and Care

Armual cleaning of the exterior cabinet is
racommended vamg a mild detergant, water, and
clottvsponga to remova -tust, mold, amd potentially
corrosive contfaminants that have collected on

the cabinet. [tis ko recommended 1o apply a
good guality auternetive wax to the painted metal
cabinet parts annually to protect the finish and 1o
rasiore the gloss of the paint. Do not apply wax To
the plashc parts.

£ 10.14 Motor Lubrication

The Bearings in e outdoor moter ard pre-
lubricated by the moter manufacturer and do
nat have ofling ports. The mctor will rur for
an Indsfinite periad of tme without additional
lbrication,

ﬁ 10.15 Replacement Paris

Arvy replacemeant part used o replace parts
ofigirally supplisd on aquipment must be he same
a5 of an approved alternate o the anginal part
stupphad. The manufacturer will not be responsible
for replacement parts not desigred 1o physically

fit oF operata within the design parameless the
original parts were selecied for
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