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AWARNING:

RECOGNIZE THIS SYMBOL
AS AN INDICATION OF
IMPORTANT SAFETY
INFORMATION

AWARNING

THESE INSTRUCTIONS
ARE INTENDED AS AN AID
TO QUALIFIED, LICENSED
SERVICE PERSONNEL FOR
PROPER INSTALLATION,
ADJUSTMENT, AND
OPERATION OF THIS UNIT.
READ THESE INSTRUCTIONS
THOROUGHLY BEFORE
ATTEMPTING INSTALLATION
OR OPERATION. FAILURE
TO FOLLOW THESE
INSTRUCTIONS MAY
RESULT IN IMPROPER
INSTALLATION,
ADJUSTMENT, SERVICE,
OR MAINTEMANCE
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 sale place for fulure

reference by a serviceman.
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.0 IMPORTANT SAFETY INFORMATION

&WAHHINGS

+ These instructions are intended as an aid to
qualified, kcenaed 2ervce personnel for proper
installztion, adjustment, and operation of this

unit, Read thess instructions thoroughly before
atternpling installation o oparation. Failure lo
follow these instructions may result in improper
installation, adjustmont, service, or maintenancs
possibly resulting In fire, electrical shock,
property damage, personal injury. or death.

* The unit must be permanenily grounded, Failure

to do so can cause electrical shock resulting in
severa personal injury or death,

Turn off electric power at the fuse bax or service
panel before making any electrical connections.

Complete the ground connaction before making
line valtage connections. Failure to do so can
resull in electrical shock. severe personal injury,
or death,

Disconnect all power to unit bafore starting
maintanance. Fallure to do 2o can cause
electrical shock resulting in severe personal
Injury or death.

Mever assume the unit is properly wired andfor
grounded. Always test the unlt cablnet with a
noncontact voltage detector available at most
electrical supply houses or home centers before
remaowving accaess panels or coming into contact
with the unil cabinef.

This unit is a PARTIAL UNIT AIR CONDITIGNER,
complying with PARTIAL UNIT regulrements

of this Standard, and must anly ke connactad
to other units that have been confirmed as
complying te corresponding PARTIAL UMIT
requirements of this Standard, UL 60335-2-40¢
C5A C22.2 No. B0335-2-40, or UL 1985/CSA
C22.2 No 236,

- Do not use oxygen to purge lines or pressurize

system for leak test. Dxygen reacts violenlly
with oil and possibly with R-4548, which can
cause an oxplosion resulling in severs porsonal
injury or death. R-410A systems should not be
ratrofitted with R=4548. Such & retrofit violates
the product listing and may result in severe
personal injury or property damage.

The top of the scroll compressor shell is hot.
Touwtching the compressor top may result in Sericus
persanal injury,

Tha manufacturar's warrarly does nol cover

any damags or defect fo the unit caused by the

attashment or uss of any components, acoessories,

or devices (other than those authorized by the
manufaciurest inta, onla, or in conjunction with tha
condensing unit. You should be aware that the

use of unauthorized components, accessories,
of devices may adversely affect the operation
of the condensing unit and may alse endanger
life and property. The manufacturer disclaims
any responzibility for such Bss or njury resuting
from the use of such unauthorized components,
ACTAZS0MNES, Of Oevices,

* This apphance is nat intended far use by parsons

{inchuding children) with reduced physical. sensory
of manial capabiltitizs, or lack of experisnce ard
knowladge, unless they Bave been given supsrvisaon
of instruction concerning use of the apphkance by &
persan responsibla far thelr safaty. Chlldren shoula
ke supernised to ensure that they do not play with
the applance,

ACAUTIONS:

* Hefrigerant H-2348 operates al pressures similar

1o B=4104, However, It |5 classitied in safely
proup AZL. Ensure that servicing equipmient s
compatible with group AZL refrigerants and In
particular with F=3548.

= Ondy match this cutdoosr unit with & matchod Indoor

Soll ar alr handler appraved for wuses with ™is outeoan
uriit e thd wnil manufacturers spacification shoet,
The uss o unmatched coils or air handler will lkeby
result in a charge imbalance between the cooding
Ard heating modas which San cause unsatisfactony
operation including a high-pressure switch lockout
condilicn.

= Tha Indour coill must e adquipped with an

electromically powered eak detaction syslam. To be
affactive, the unit must be alectrdcally powerad at all
tirsas altar installstion, othaer han when senvicing.

= Only use indoor coils approved for use on B-4548

systems. An B-4104 coil has not besn evaluated
for uss with A-4548 and may 2ok a8 relrigeran)
datection system necessary for safe oparatian of
tha system. The A-410A coil could also contain a
PYWE ar PO oil wehich is incompatible with ths POE
il wzad in B-4548 syslams and could resull in
refiability issues with the compressor end TXVa,

= When cail is installed over a finished cailing and/’

or livimg area, it is required that a8 secondary sheet
metal condensata pan be constructed and installed
under the entire unit. Failure to do s can result in

proparty damags.

= The caompredaor has an intemal averload protecion,

Under soma cardditions, it can take up to 2 hours for
this ovarload o reset. Make sure averload has had
time fo resat befaore condamnirg the comprasson

= The fixed wirdng insulaticn must be protected,

for example, by insulating skeeving having an
appropriate temperature rating. Any means for
dispannection must be ncomporated in the fised
wiring in accordance with the wiring rukas.
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Safety

1.0 IMPORTANT SAFETY INFORMATION

FAWAFIHING:

» Single=pole contactors are vsed on all standard
single-phase units through 5 tons. Caution must
be exercised when servicing as only one leg of
the power supply is broken by the contactor.

= Do not use maans o accelerate the defrosting
procass or to clean, other than thosae
recommended by the manufasturar,

* The appliance shall be stored In a8 reom without
continuously operating ignition sources (for
example: open flames, an operating gas
applianea or an operating electric heatar).

* Do nat peerce or burn.

* Be aware thal refrigerants may not contain an
ador,
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AWARNING:

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

2.1 Introduction

The information cortaingd in this manual has
baan prepared 1o assist in tha propar installation,
operation, and mainterance of 1he air conditioning
syetam,

Read this manual and any instruciions packaged
wilh separate equipment required to meke up tha
avatam prior 10 stallation. Homeowner shoukd
retzin this manuoal for future refersncs,

2.2 Importance of
Quality Installation

A quality instalkation s ciitlcal 1o assure safety,
relability, camfart, and customer satisfaotion,
Striot adherence to applicable codes, the
infoarmabon in this instaliation manual, the outdoor
unit instaiaton manual, and the thermastal
installation manual are key to a quality installation,
Raad the entire mstruction manuals before starting
the instaliation,

IMPORTANT: This produst has bean designsd and
manufaciurad to mest cerified AHRI capacity and
efficiency ratings with the appropriate outdoor
unita. However, proper refrigerant change. proper
airfiow, and refrigerant line sfzing are critical 1o
achieve optimum cepacity and sfficiency and

to assure reliabbe operation,  Installatian of

this product should follow the manufacturer's
refrigerant charging and airflow instructicns
located in this installation manual and the charmging
Chart iabel affided to the auteesr Wit Failume o
confirm praper charge and a&irflow may reduce
artergy elficiency and shorlen equipmant life.

The equipment has beaen evalugted In acgordance
wilh the Code of Federal Regulations, Title 24,
Chaptar XX, Past 2230,

Insstall the unit in accordance with applizakble
natienal, staie, and local codes, Latest editions
are sallable fren: “MNational Fire Pratection
Agsocigtion, Ine., Batterymarch Park, Gumcy, MA
0226547 These publications are:

s ANSIMNFPA No, Ti-{Latest Edition) Mational
Blectrical Cade,

2.0 GENE

« WEPA S04 [nstallation of Ar Conditioning and
Ventilating Syatems.

» MFPA 908 Installation of Warm Alr Heating and
Air Conditionirag Systems.

install the indoor unit in such a8 way 82s to sllow
necessary access to the coilfilter rack and blower!
contral compartment,

2.3 System Sizing and
Selection

Bafore specifying any air-conditioning aguipmeant,
a survey of the structurs and heal gain calculation
must e made, A heak gain caloulation involves
rdantityirg all surfaces and openings that Gain
hieat from the surrosinging aér and quantifying

thal heat 1o detering the armout of Peat that
needs to be removed, A heat gan calculation alao
calculates the axtra heat load caused by sunlight
and Tar hunicidy removal, Thess factors must bes
considerad before selecting an abreconditioning
avatem to provide year-round comiom, The Ajr
Conditboning Cortraciors of America (ACCA)
Manual J mathod of lead calculation is one
racognized procedure for datermining the cooling
lonad.

After tha proper eguipmert comblnation has
besn saletied, satisfying both sensible and
iatent raguirarmants, the systam must be propery
ingtalled, Only then can the system provide the
comion il was desigred o provids.

Thare are saveral tactors that inatalkers miest
coensider

* Quidoar unit kocation

» Incfoor unit blowear spesd and airf|ow

* Proper equaprment evacuahon

» Suppdy and return air dust deggn and &izing

# Refngerant charge

» Syatem gir balamnasing

¢ Diffuser and refurn air grille locabon and sizing

IMPORTANT: excessive use of

alliowns in the refrigerant lme set can produce
excessive pressure drop, Foliow indusiry

bast practices for installation, Installatizn

and esmmissioning of this egquipment & to

ke perfarmed by tramed and qualfied HWVAD
professionale. For techrical assistance, contact
vaur Diatributer Sarvice Coordinatar,
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2.0 GENERAL INFORMATION

2.4 Importance of
Proper Indoor/Outdoor
Match-Ups

T aszure many years of reliable operation and
optimum customer comfort and 1o assure the
cutdoor wnit wasranty remains valid. sn gir-handles
rnodel af indaor cotlfumace combination shoula
ba gelactad that = properly matched to tha
ouldocr unit. The recommendod approach s to
select an air-handier or indoor coil and gas furnace
that has an AR match with the outdoor uni.
Refer to the AHRI directorny at s ahndimectony,
org o confirm the airbandler and cutdoor unil ane
a rertified combination in the AHRE Directom.

2.5 Checking Product
Received

Upon maceiving unit, mapact i for gy shipping
damage, Claims for damage, either apparent ar
concealad, shoukd be filed iImmediataly with the
shipping company, Check model number, electrical
characianstics, and accessonas to detarming d ey
are corect, Check system components (indogr codl,
outdoar unil, air handlerfumace, stc,) to make sues
they are propesty matched,

2.6 Efficiency Testing
Notice

Far purppses of verifying or fesling effisiency ratings,
the test procedure i Titlle 10 APPENDEX M1 1o
Subpart B of Part 430 (Uniform Test Method for
Measuring the Encrgy Consumplion of Central Al
Condifioners and Heal Pumps) and the danfying
provisions provided in the AHRI Operatlons

Etanual 210/240 that were appicrble al the date

of mandaciure shoukd be used for best set up and
perinTmance.

2.7 Compressor
Break-In Notice

Pricr to agency lesling, the umil mus! be run for 20
hours at 11577 [46.1°C] outdoor amixent temparatuns
with B0°F [26.7°C] dry bulbv75°F [23.9°C] wet bulb
indoor amiient temperalure 1o break the compressor
.
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3.0 UNIT SPECIFICATIONS

3.1 Model Number Nomenclature
WA14AZ18AJ INAFGA

L

3.2 Available Models

FiA - OFTION CODE

MINOR SERIEG
A - FIRET DESIGN SERIES

CONTROLS
b = RICIM-CA UM DA TING

1 - BINGLE STAGE

VOLTAGE

Jw 2IEFI0NY )V EQ
= 20R/230 /3 ¢ 6
D = 460 {3 { 60

B=FIRST DESIGEN SEAIES

18- 18,000 BT 42 - 400 BTL
24+ 240 BTU 48 - g2 SCOATL
M= 30,000 ETY 60 - E0HQBETU
A6 - 6,000 BT

BEFRIGERANT
£=-FH-810A
¥ - P~IE4E

A=ALL REGIONS
W -RNORTH

12« 13.4 SEER:Z
14.- 14,3 SEERR
16~ 15.2 SEERZ

A=Al

BRAND

Fi¥ = FAIEDRICH

MF = MAINLINE FERFORMANGE
TZ = THERAKALZONE

W = WEATHERKING

LA LMY S T

(= 1 4 B LA

{=pf ] S B WA

LA AR PR TN e 1A A A0 T P il 1 a1 A
AN AN TNA - A AT A =381 5AY 3R RLA
LA TaR Y REAITNA =T AT SEATT MA [T BAY 3EHT MA
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3.0 UNIT SPECIFICATIONS

ﬁ 3.3 Electrical and thsiqal Data
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3.0 UNIT SPECIFICATION

#¥ 3.3 Electrical and Physical Data

DIMENSIONAL DATA
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4.0 INSTALLATION

4.1.1 Tools Required for
installing and Servicing
R-410A Models

Manifold Seta:

- Up to 800 PSIG [5,518 kPa] High-Side

- Upto 250 PSIG [1.724 kPa] Low-Side

- 550 PSIG [3,792 kPa] Low-Side Reatard
Manifold Hozes:

- Sesvice Prassure Rating of BOD PSIG [5,518 kPa|
Recovery Cylinders.,

=400 PSIG [2, 758 kPa| Prassurs Rating

— Dapt. of Transponaticn 484400 or BWA0

l-._. "
f Frsbowerd ared Tolie !
LLULIL T T Criwdainrt Wrrarth

=
o

ACAUTION: r-548 & clacciie

as safety greup A2L per ASHRAE Standard 34,
Warify that service sgulpment and instruments ane
certified for use with group AZL refrigerants, and in
partaular with B=4548.

4.1.2 Specifications of R-454B

Application: R-4548 is not a drop-in_

replasement for R-410A, Equipment designs
must accommcdate the safety group AZL of
A=4548, 1 cannol be ratrofitted info B-2104
Syslems,

Physical Properties: H-=1548 has an
atrmoaphefic bubble paint of 526 °F [-60.9 7]
ard an atrmeosphenc dew polnd of =580 °F |=50.0
] s bubble point saturation presswrs at 77
°F 125 "C) Is 213 psig [1469 kPa] and dew paint
saturation pressure at 7T °F [25.7C] is 205 paig
[1415 kPal.

10 Composition: F-4548 iz classified as safety

%% 4.1 Tools and Refrigerant

grows AZL per ASHRAE Standard 34, Verfy that
zarvice equipment and instrameants are certified for
use with group AZL refrigerants, and n pasticulsr
with F—454B. R-4548 is a non-azentropic mixiurs
of BE.5% by weaight diflugromethare (HFC-32) and
31.1% by weight 2.3 ,3, 3-tatrafluore-1-propens
(HEG-1234yh,

Pressure: The Pressure of A-4548 is classified
as safety group AZL per ASHRAE Standard 34,
Verify that service equipment and instrements ara
cartified for use with group AZL refrigerants, and in
particular with F—4548. B-4548 is similar to that of
H4104, Becovery and recycle eguipament, pumps,
hozes, and the ke must have design pressure
rabngs appropnate for A=-4548, Marilfold sels mead
fo range up-fo 8 psig high-side and 250 B&ig
fow=siche with a 350 psig low-aice melary. Hoses
need 1o fave 8 service presswre mtng of 800 peig,
Aecovery cylinders need fo have g 400 psig senvice
pressurg rafing, DOT 484400 or DOT 48W40H]
Flammability: A=1548 s classified 3= safaly
group AL, where the 2L fammability class
lnd}c-ulua |I'.'.|'.'.IE-I' ||E!ITII'I"I.:1t|IfI't!||' ﬂ-_-’&ﬂﬂ_mal,[_

LEﬂl-cn::hmi-clng ﬂ"lm#d nmr ha {!{H'IE‘ wnh a R
mixture of A=-4548 and air.

4.1.3 Quick-Reference Guide
for R-454B

* Refrigerant A-4548 ocperates at pressures similar
1 R=A101R. Howewsr, it is classifisd in salsly group
Al Ensure that senicing equipmeant is compatibla
Wwith B—4548.

« Refrigerant oylndars are no longer color-codesd,
R—454E oylinders ara light green gray in color with
@ red bard on the shoulder ar top of the cvinder (o
indicate Aammabiity:

* A-454B = only compatible with POE oils:

s Wacuum pumps Wl not remove maisture from POE
oil uzed in B-4548 systems,

* R-454E systems should be charged with licquid
redfrigarants in lliguid ghase, R-454B ovlindens
should be invertad to ansure Bqued charging of the
equipiment

= Do nat mstall a suctian lins filker drier in the liguid
lirie,

+ A factory-approved outdoos houid fime ier drer ia
shipped with every unit and must be nstalled in
the liguid fine at tha fime of instaliation. If crly tha
ar-handler Is baiyg replaced on on existing systam,
the existing filter drer musat b= repleced at the
e of inestalfation with p Seld=supplied fitar deoer,
Filter driera must be rated for minimum vearking
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4.0 INSTALLATION

ﬁ 4.2 Ghnusing_a_ Lucatiqn_

pressure of GO0 psig. The Alker drier wil anly have
adsguate maisture-halding capacity if tha system s
propety evacuated,

* Desiccant idrying agent) must be compatibés for
POE cils and R-454B refrigerant.

* R~1548 pylinders contaning less than 50 Iks of
rafrigerant reguire 3 COEA 164 fitting., B-454B8
oylinders containing more than 50 los of refrigerard
refpuire o CEA G670 fitting.

4.2.1 Allowable Clearances

12" [30.5 om] to side intake lousers

24" [81.0 am] to sarvice access pangks

60" [152.4 om] verical for fan dischame

It space Iimilations exist, the following clearances
will have minimal Impact to capacity and sfficiency
Ard are parritie:

Single-Unit Applications: Mmnmmum of 8% [15.2 om|
to gide intake [ouvers. Do ot reduce the 60" [152.4
cm| for fan discharge or the 24° [61.0 cm] service
clearanceas,

Multiple-Unit Applications: For units positionsd
next to each olbes, a minimum of 8" [15.2 2m]
clearance betwean units is recommended for 1.5
and 2 ionmodseks and 87 [(22.9 cm] {or 2.5 Ton to

5 1on modeta, Do nod reduce the 60° [152.4 omj

for fan discharge or the 24° [61.0 cm) service
clearanchs.,

I M FO HTAHT: Consult local and

national building codes and crdinances for spacial
inataliation reguiremants. Foowing locanon
infarmation will provide longer life and simplifiod
sarvicing of the aoutdoor unit,

HETICE: Thase units maust ba irslalked

outdoors. No duchwork can be attached, or
olher madiications made, to the dischargs grille.
Modifications will affect perfomance or aperation.

i el AAEiEanEn

4.2.2 Operational Issues
Related to Unit Location

IMPORTANT: Locate e unitina

meanner thet will not prevent, mpak, or compTEamnIse
the parfermance of other equiprent instalbed in
prozeimity 1o the unit, Maintain all reqguireg minimwm
dislances to gas and slectnc maters, dryar venis,
and exhaust and inlet openings, |n the abasnca of
rational codes or manufacturers’ recommendations,
local code recommendalions and requirements will
take precedence,
 Refrigerant piplng and winng should be properly
sized and kepl as short as possible Lo avoid
capacity kpases and increased operating costs,
= Locale the unit wherg sates runoll will nist create
a problem with the equipment, Position the unit
avray from the drip edge of the roal whenever
passinla, Linits ara weatherized, but can be
affected by the following:
Water pounng into the unit frony the Junction
ol rocflines, without profective guttering. Large
wourmes of water antering the unit while in
aperation can impast fan blads or motar life.
» Closaly folow the clearance recommeandations in
saohon 4.2.1,
- 24" 610 o] to the service panel access
= G0° [152.4 om] ebaove fan discharge {unit top) ta
prevent recirculation
= 5" [15.2 om) tw cail grilla air inlets
with 12° [30.5 cm] mindrmum recommended

Uolin30]

1
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Mounting

4.0 INSTALLATION

ﬁ 4.2 Choosing a Location (cont.)

4.2.3 Corrosive Environment

The metzl parts of this unit may be subject to rust ar

deterioraticn f expozsed 108 Comosive envircnmsent.

This axidstion could shorten the egquipment’s wsaful

lifie,

Commosive alements include. but ars not limited ta,

zalt spray, fog of mist in seacoast areas, sulphur o

chicrime fram lawn watenng systems, and Yakous

chamical contaminantz from indusiries such as paper

milts and patroleum refineries,

If the undt Is bo be-installed in an area whess

contaminants are lkely to ba a problam, special

attention should be given to the eguipment location

and expoEurs,

= Avaid having lawn sprinkler heads spray directly on
thie unit cabinet,

« In coastal areas, ooate the unit on the side of the
building away from the waterfront,

- Bhielding provided by a fence or shrubs may give
same protaction, bul cannot viclats minimem
airflenes ard service 2ccoss claarantes.

ﬁ 4.3 Mounting Unit

£WAHHIHG= Discannest ail power @

unlt before staring maintenance. Fallure to do 20 can

cause slectrital shook regulting in severs personal

Ingury o Gesath.

Regular maintenanca will reduce the buildup of

contaminants and help to protect the unit’s finish.

= Frequient washing of the cabinet, fan blads, and
codl with frash water will resnove most of the salt or
ather contaminants that buikd up on the unlt,

« Begular cleaning and waxing of the cabinat with
& good automaobile polish will provide some
pretestian,

= & good iquid cisaner may be used several times
a.veer Lo nenove matter that will nol wash off with
water,

4.2.4 Customer Satisfaction

Issues

« The outdoor unit showld be located away from the
Iwing, slesping, and recreational spaces of the
owner and those Spacaes on Sdioining proparty.

* To pravent nolse Wwansmission, the mounting pad
far the dutdeor unit shoukd not be connecled to
the strugture and should be located a aufficient
distance above grade to prevent ground water from
entering the unit,

4.3.1 Unit Mounting Methods

The aulcoor unll may be mounted ina number of
ways. Thea most common meihod is on a groond
mounted concreke of pra-fabricated pad, |Ecan also

woodan friame, or 4" 5 4" 102 cimx 10.2 om] wooden
stringers. It s extremely Impartant to properly secure

Lhe unlt B0 the pad or frame 3o i does ol shift durng
high winds, sesmic events, or other autside forces 1o

aliminate the possibility of & saféty hazard or physical

damage ta the unil, Local codes in regions subjact

L freguent huricanes and seismic events will diclate

specific mounting reguiremants and must be followed,

12

= mountsd on & ground o oo mounted metal frame,

4.3.2 High Wind and Seismic
Tie-Down Methods

The manufacturer-approvedirecommended method is
g quide 13 securing eguipmment far wind and sa2ismic
loads, Other metheds might provide the same resull,
but the manufacturer method is the onky one endorasd
by the manufacturer for securing equipment wheng
wind ar earthquakea damage can occur, Additicnzl
Information & available on the manufactunes's website
or from the wholesala distnbuster,



4.3.3 Elevating Unit
AWAHHIHG: Sicure @n alevated unll @nd Bi5

alzeating stend i order to pravent fipping. Fallers to do 5o may
rectull [m Saiane persenad ingry or desth,

If sterdating Ahe unit, ediie b o ol mool or on & sliat, obesrve the

{nkowing guidaiinas.

+ Tha bottom-of the besapan hes recepiacles for 47 [10.2 om]

eaheduls 40 PYE pipe that can be gt 1o bergth and w=ad ag dears

B a|al el cslans,

I elowitineg A it on @ fat pood, o 07 % £ 102 om0 02 =m] or
syl stringars pasiticned be diskrbute unlt weight sventy ang
pravers nose and vibation

HuTlcE: Do nol Blaak drpin cosnings on bottom o

wnit,

e

4.0 INSTALLATION

funjunoy
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4.0 INSTALLATION

#¥ 4.4 Refrigerant Line Set Selection

Tubing

4.4.1 Replacing Existing Systems

To pravent fallure of & nenw unit, the existing line sat
muat De correctly sized for the new undk and must
b clesned or replaced, Tare must be faken so

the expansion device s not plugged. For mew and
replacement units, & bauid lire filter dier muest be
inatalled and the ling a8t must be properly sized,
Teest tha Ol For aoid, 11 IF bestz positive for acid, a
suction line filter drier is mandatory.

IMPORTANT: vwneq replacing an

F=4108 unit with an F-4548 wnit, verify that the
linesat ad any joints in the lingset comply with
lecal buikding code, Only brazed or welded joinms
ared mechanical joints using fitings FEted bo UL
207 are penritted,

4.4.2 Line Set Length and Fitting Losses

Refrigerant tubing ie measured in terms of actual
length and equivalent length, Actual length is used
for refrigerant chamge applications, Equivalant
length takes into account pressue losaea from

tubing length. fitings, werfical saparation, acces-
sories, and filter driers. The table helow referances
commoniy used equivalant lergths.

Table 1

Lirve Size

fin) [mm]
3/8 [3.53]
12 12.71)
5/% [15.38]
3/4 |19.05)
78 122.23)

1-1/8 [28.58))

90" Shart

Radius
Eltew

1.3 [0.40]

1.4 [0.43)

1.5 [0.46]

1.9 [0.53]

2.3 |0.70]
27]0E2

____Equivalent Length for Fittings {ft) [m]
90" Long

Raching
Efbow

0.5 [0.24]
0.9 [0.27]
10.30]
1.3 [0.80)
15]0.a8]
18[0.55]

45"
Elbow

0.3 [0.09)
0.4 [0.12]
0.5 [0.15] |
0.6 [0.18] |
0.7 [0.21]
0.3 [0-27] |

4.4.3 Liquid Line Selection

The purpose of the bguid line is to transport warm
sub-cooled liquid refrigerant bebween the cutdoor
unit 1o the indoor wunil, &t is impartant nof to sllow
the refrigerant 1o flash into superheated vapar price
to the expension dewvice of the indoor cail, The
flashing of refrigerent can acour for the fallowing

TERSONES

* Low refrigerant charge
v Improperly selected lguid Ime size
« Absorplion of heat prior o expansion devices

» Excessive vertical separation betwesn the out-

diar undt ardd incloor coil

+ Restricted liqued Hine or filter drier
« Kinked liguid line

14

il
Solensid Chieck Site Filter
Valva Vahie Glass Drier
6{183] | 4[122] |04[0.12]| 6[183)
9[2.74) 5(152] |06]0:18]| &[1.83]
12 [3.66] 6[1.83] |0.8(0.24] 6[1.83)
1Ajasy 7[2.13] |05]027]| &[1.83)
1514.57] | &fa44] | 1]0.30] | 6[1.83]
i 17{3.66] |15[046]| 6[1.83] |

The wtal pressure drop allowed for the liquid fine is

50 PEI [345 kPal. The procedurs for selecting the

proper liquid line is as follows:

= Measure the total amount of vertical ssparation
befween the culdoor unit and indoar col,

* Measure the linear length of liquid line needed,

= Add all of the equivalant lengths associated with
any fittings or accessories using Tablz 1 above,

v Add the linear length 1o the total fitting eguiva-
lent length, This will egusal your total squivalant
lirre length,

* Reference Table 2 to venfy the calculated
equivalent lengih is acceptable with the required
vartical separation and diameter of liquic line,
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4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

Table 2A: Refrigerant Line Sizing Chart (English Units)
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Example: & 3 Ton unit is installed 50' balow tha

indoor unit, requires TH' of 127 diametar bouid line,

4" digmeter auction line, ard 4 80° LR efbows,

ard & lilier driey, Using Table 1 from Section 4,42

Equivalent Length fft) = (4 » 9} + 6 = 0.6
+ Total Equivalent Lengtn {fl) = 75' + 3.6' = 84.8'

« Fittin

This application is accepiable because the 50

Buign|

vertical rise ig less than the madimum rise of 100
far this apphication. The application is also consid-

ered in have a long [ine st since B4LE near feet

exceads the limit of 75 feet, Referenca the long line
set section of the 180 for detail,
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4.0 INSTALLATION
## 4.5 Refrigerant Line Set Selection (cont.)

Table 28: Refrigerant Line Sizing Chart (Metric Units)
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4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

4.4.4 Suction Line Selection

Purpese of the vapor ne s to return superheated
apor o the condensingg anil rem ths evaporslon
Proper suiction lineg sizing & nporant because

it plays an important robe o refeming ol bo the

compressor 1o prevent polantial damage 1o the

bearings, valves, and scroll sets, Also, an under-
sired suction line can dramatically reduce capacity
and pedormance of the siestam, The procedure for
selecting the proper suction Ine s as follovws:

= [Datermenate tha total Enear length af suctian lina
requirsd.

« Add all of the equivalant langihs associatsd with
any Tittings or accessonas Using the tabls on
previoUus pags.

= Add tha linear lenoth and tofal fitting equiva-
Izt length. This will egual your tofal aouivalent
lerpth.

+ Reference Table 2 to verify that the caloulatad
squivalent length falls within the accaplable
region of the chart

= ‘Werify the capacity difference = compatibde with
the application using the muliplier in Tabla 2.

= Use onby suctkon line sizes listed in Tabie 2,

4.4.5 Long Line Set

Considerations

Long Ime sst applications are defined as applica-
tiona that reguire gocessonas o alternats con-
struction methods, The follewing things shauld ba
consdared when selecting and nstaling a long line
==

= Additional refrigerant change

« Fitting losses and maximum equivalent lsngth
conskderations

Rafrigerart migration during the off cycie

Ol returm to the compressar

Capacity [osses

Syatam oil level adustment

4.4.5.1 Determining if Long Line
Set Length Requirements Apply

Tabtde 2 = used o determine if the application is
conaidered o have a long line set. A colemn is pro-
vided that shows the finear ling leragth where long
ling length requirements apply,

4.4.5.2 Liquid Line Solencids

It Long Ling Set Length requirements apply, tis
recommended fo install e Liguid Line Solencdd, in
instaltations where ihe condenging unit is lower
than the irdoor unit, a Liguid Line Sclenoid is
required, The Liquid Line Solenoid B composed of

a-valve and a normally-closed sokenoid cod, When
the cooling call from e thermostat is met the so-
lenoid 5 de-anergized and closes the valve on the
ficgugd Bine, which prevents llquid refrigerant migra-
ftion back o the comprazzor When the thesmostal
sencs a cooling call, the salencld cail i3 enenpzed
and opears the valve and liquid refriperant flow s
N lenger restnoted,

If Lorg Line Set Length requirements apply and a

Ligquid Lise Sohenoid is not installed, kouid refdger-
ant could migrate baok 1o the comprassor and po-
tertially cause flocdad starts o couse condensed
Hegid refrigerant to be in the suction line.

Mote that 8 comprassor Band starl kit and erank-
case hgaler 5 reguimed whan using a liquid line so-
heroid, Sea lguid line solenoid irstalkation nstruc-
Licws for wiringg cliagrans,

Sae Saction B for component part numibers.

4.4.5.3 Oil Return to Compressor

Small amounts of compressor crankcase ol is
pecked up and camiad out of the cormpressor by
the moving relrigerant &and |s circulated throuwgh the
systam along with the refrigerant befors i returns
to the comprassor crankoasa. It s critical to thea e
o the comprassor for the ol 1o be abls to relurm to
the compressor 1o maintain an adequele el Of
aill in the comprassor crankoasa. Overszad vapor
finas result in inedeguate refrigarant velociies

1o carry the oil along with the rsirigarant and will
cause the ol to sccumulate in the low spots in tha
vapor line instead of being raturiad to the com-
prassor crankcass. This is especially troe for long
fine lergtha, Only use tha vapor line sizes lsted in
Tabde 2 to assure proper oil raturn. Do not oversize

thie yapor lins.

4.4.5.4 Refrigerant Migration
During Off Cycle

Long lime st applications can eguire a consider-
ghle amount of sdditional refrigerant, This addition-
al refrigerant reeds 1o be managed throughout the
entire ambisnt operating envelops that the system
will go through during its Ife cycle. OfF-Cycle
migraticn is where sxceas refrigerant condenses
and migrates to the cobdest and/or lowast part of
the system, Excessive build-up of refrigerant &t the
compressar will result in poor reliahility ard noisy
aperaton during startup.

Buign|
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4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

4.4.5.5 Maximum Liquid Pressure
Drop

The total Bguid ine pressure drep must not exceed
o0 paig [345 kKFa) to assure & sobid column of ligquid
at the metering device and stable control of super-
heat, Be sua to acoount for vertical separation,
elbows, filter drlers, solanoid valves, sight glassas,
and check valves when calculating bouid ine pres-
sLrE drop,

4.4.5.6 Liquid Line Refrigerant
Flashing

Excessiva pressure drop and heat gain in long liguid
Iines can result in the refhigerant flﬂshlrﬁlintn & vapor
before it reachas the metaring davice smich will
dramatically reguce the capacity and efficiency of
thie systaim,  For this reason, the lguid line must be
sized properly wsing the tabbe in Table 2 and must De
nsuated in usnconditioned spaces.

4.4.5.7 Qil Level Adjustment for
Long Line Set Applications

Additional oil may need [o be added forlong line set
g;ﬁil:ﬂtluns._. If the system contains more than 20 lbs
% kgl of refrigerant charge, add 1 Huid oz of POE oil
or ewary 5 tbs [13 rnl.-'kgT

of refrigorant
charge awer 20 1bs [2 ko).

= I tukzing Is fo be ran underground, it must be run n

a zealed watertight chase,

= Uge care 0 routing Tubing and do not Kink or izt

Use a good guality ubing Bender an the vapor ling
1 prevant kinking.

& / [#]
;g’ o [ —
— L :‘I.-’

= FHoute the Wiblmg using termporary hangers; then

stralghten the tiblng and nstall permanent
hangers. The ibing must be adeguately supportad.

= [salate the vapar Hne from the bulb:hng shructure. If

18

the vapor ling comes in contact with inside walks,
culling, or flooring. the vibration of thae vapor line

4.4.5.8 Capacity Losses

Long line kendgths can raault in @ reduction in capacity
dhue 10 suction Bne pressure drop and haat gain, Fe-
fer 1o Table 2 for capacity loss muliipbers for various
vapor ling diameters and lengtha. Only usa vapor
linses listedd in Table 2 o assure propar oll return, This
table does not account for any capacity loss due

to heat gain from the emvironmant, it is axtremaly
imporant not to oversize the suction fine to minmize
capacity koss at the expensa of proper off retum. The
full langth of 1he suction ling must be Insulated o
mirimize heat gam.

4.4.5.9 Lineset Joints

Cinly brazed otnkz, welded joints, or machanical

oirts using fittings sted to UL 207 are permitted on
~4545 system [Inesets, Field-made linesel joints

should be leak tested usirbg a halogen leak detector

hawving sensitivity of 0.7 ox/'vaar [5glvear] or bet-

tar, The leak detector should e approved for use

Hitn g:Eln:mp AZL refrigerants. and in particular with
=d5aH,

%% 4.5 Line Set Installation

in the heating mode Will result n nokze (nslda the
struchure.

« Blow ouf the liquéd and vapaor ines with dry
nitregen befors comnecting to the sutdocr unit
angd indoor ool to rermove debris that can plug the
Expansion device,

s I s L ¥ 1
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4.0 INSTALLATION

£% 4.5 Line Set Installation

4.5.1 Important Tubing
Iinstallation Practices

Obgarve the lollowing when instaliing comectly

sizad tvpe “L* refrigerant tubing Deteaan the

outdoor unit and indoor colk:

= Chack the tables on Table Z for the correct
suction line skze and liguid line sies.

¢ If a portion of the liguid line passes through a
vary hot area where liguid refrigerant can be
heated to form vapor, insulating the liguid line
is required.

s lJss chaan, dahydraled, ssaled efrigaration-grade
fubirg.

» Always keap tobing sealed untll fubirg @& in placa
end cannactians ars (o be made,

= & high-guziity filter drier is inchuded with all units

end must ba instalted in tha liguid line upon urdt
Iretailation.

= WWren replacing an an B-4104 systemn with an
F-4548 =ysteim and the line ast is not replaced,
blads oot the finas with dry nitregen 10 ramove
gs musch of the mimaining compressor of as
possible, Check far kew spots where oil may be
trapped and ke measuras to dran the oil frem
thices araps,

(] ; L1

L A
",

= If tubing has been cut, debur the ends while
Fodding the tubing in 8 position to prevent chips
fram falling into tubing. Burrs such 85 thoasa
causad by fubing cutters can affsct performance
dramatically, permcutary on small diamster liguid
lines.

= For best operation, kesp tubing nun as shaodt as
possible with & minimum number of efhows or
bends.

* Locations wherg the tubing will be exposad to
mechanical damage shouid be avaided, ITH is
recessary to use such locations, the copper
ubing shouid be protected by & housing to
prevent damage,

Pipe-work inchuding piping mataral, plpe routing,
and nstallation shall include protection from
physical damage in operation and service, and
e in compiiance with national and local codes
and standards, such as ASHRAE 15, ASHRAE
18,2, |APMC Uniform Mechanical Gode, 166
Intarnational Mechanical Code, or 554 BSZ. All
fiald pois shall be acoessible for inspection prior
to belng covered or enclosed.

After competion of field pipang for split systars,
the Bald pipework shall be pressure tested with
an inest gas and then vacuum tested prior 10
refrigerant chaming, according to. the following
T [Tt TR L K

» The minimum test pressure for the low side of
tha systerm shall be the low side design pressure
and the mininam test pressure for tha ligh
sicle of the system shall be the high side design
pressure. unless the high 2ide of the system,
cannot b isolatad frorm the low side of the
system imowhich case the entire systam shall be
preseure tested to the low side design pressure,

¢ Figbd-made refngaerant joinks indoors shall be
fightnass tested. Tha test method shall have a
sensilvity of 5 grams per year of refrigerant or
bettar undar a pressure of 21 least 0,25 times tha
maximum allowable pressars,

« Mo leak shall be dedactisd: wheare addition of
charge is required to complete installation, refer
fo Sactions 5.0 to 5.5 of the Sy=tam start-up %6
refrigarant charging details for instructions on
howy to detarmineg the additionz! REFRIGERAMT
CHARGE and how to complete the
REFRIGERANT CHARGE pn the label peovided
by the manufasturer. Interconnecting refrigerant
piping length and diameater shall be taken nta
cansideration as Ested in the Lina Set Balection:

Buign|
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4.0 INSTALLATION

¥ 4.5 Line Set Installation (cont.)

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

OUTDOOR UNIT LEVEL OR NEAR LEVEL TO INDOOR SECTION LINE SET

! AEFEREMCE TABLE 2 FOR -
MARIMLIM LENGTH LIBITATICNN

e . r—]
o7 \ 1 | E.‘
:"r;' ?f" IDEI'.L-L-'-;" LIME BET BLOPES .ﬁ'-".l'.ﬁ‘n'
s FROM OUTDOCR, YERIFY
/ _“/ SUB-COCUNG PRICR 10
EXPAMBIDN DEVICE, INSULATED
+ LIGUAD LINE [N AN UNCONDITIONED SPACE
$ 7 FOR LONG LINE APPLICATIONG, INSLILATE
SLECTEMN LINE FLILL LENGTH FOR all APPLICATICNS
/,
7’
1._.:'_ f .; - - - —_——
7 ‘_-‘-"IT'I:’#.'IBSE DE-00 ; 1
L g yd '
For applications that are considersd to have a long = |nswated guid fins in encanditiored space only
lime set with the outdoor unit and indaor unit nesr Insutated suction line full length.,
fhee same leval the following is required; = Buction line shauld slope towand the indoor unit
= Follow the propsr line sizing, maxamum linear
* T¥V on tha indoar coil ard aguivalent lengths, charging requirements.
« Compressor Hard-Start Kit and oif level adjustmenis spelled out in this
= Crankcaszs heatar (Somsa modsls have factory manual,
installed COH's. Rafer o table in Section 7.6) * Verify at bzast 5°F [2.5°C] liquid sub-cocling at

the indoor unit prior to expansion device.



4.0 INSTALLATION

ﬁ 4.5 Line Set Installation (cont.)

4.5.2.2 Outdoor Unit Below Indoor Unit
CUTDOOR UNIT BELOW INDOOR SECTICN LINE SET

oL il . -.,.,] d ,_] [
/ 3
G & -,
III'T.I::H.;:I II::.J L T .E‘l-\l.'-w ears
A SITTRAL
; = |
O T W TN R |
< ﬁ
-. 7
¥ ey
f 1
1
/ b V s
’ ST=A1335-07-00
ot ol
; £ £ LA A -
Faor applications that are considared 10 have  long o Insulated iguld line in unconditioned space ondy.
ling sat with the outdoor unit balow 1he Indoor unit Inslatad suction kine full kngth,
the faliowing B reguired. + Follow the proper line sizing, maximung lindar
_ and eduivatent lengths, charging reguiramants,
= THEY o the ndoor coil. and. oil level adjustments spelbed out in this
» Crankcase heater (Some modefs have facio nnanial. : .
inatalled COH's, Refar 1o table in Section 7.6 = Werify ab least 5°F [2.87C] lauid sub-coofing at i
= Compressos Hard-Start Kit tha ndoor unit pror 1o expansion device. =
= Refrigerant lines should be routed aven with the = ‘artical separations greater that 25° [7.62 mj can g
Lo of the indoor coll or an inverted Irag is 1o be expect 3 [ower sub-cooling level, =

applied {refer to Fgure 4}
= Liguid Line Solenaid

21
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4.0 INSTALLATION

ﬁ 4.5 Line Set Installation (cont.)

4.5.2.3 Qutdoor Unit Above Indoor Unit

14

iy £ _S.'-.nmﬁimll‘)
A e :

Tubing

For applicathons that are considénad to have a long ¢ Insulsbed bguid line in unconditioned space only.

lirhe st with the outdose unit above the indoor unit Insidated sucticn line full langth.

B fsllowing 15 reculred: « Fotiow the proger line sizmg, maxamum e
prvd eguivalent lengths, charging requinrsments,

= TV on the indoor coil, arkd o kevel adjustrments spelled oul in this

= Crankcasa heater (Some models have factory rrigkrial,

instatied COH's. Refer to table in Section 7.6.)
* Compressor Hard=Start Kit
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4.0 INSTALLATION

$# 4.5 Line Set Installation (cont.)
4.5.3 Tubing Connections ¢

Indoor cois have only & holding charge of
dry nitregen. Keep all tube ands sealed until
conmeclions ans to be made,
o L typse YL copper refrigaration tubeng. Braze
the connectans wath the following alloys:
= Copgrer to coppas, 5% silvar rinimuim -
= Copgrer to steeal or Drass, 15% sibvar mimmurn = Wrap. valves with a3 wet rag of thermal basder

-

¢ Ba carlain both refrigerant shutoff valeas at (he :
outdoor unit are closed, + Braza the tubing batweaen the autddor unit and

inckice coll. Flow dry nifragan inta 2 prassure port
and trmough tha tubing wiils brazing, bul do not
allow prassure inside fubing which cae result in
leaks, Once the system is full of nitrogen, the
nitregen regulator should be turred off to avold

prassuring the systerm.

4

» Remavs tha caps and Schrader cores from the
pressure ponts to protect seals from hast damage,
Bath the Schrader valves and the service valves
have seals that may ba damaged by excessive heat.

= After brazing, wsa an eppropaats healsink mateial
to cool the joimt,

* Reinstall the Schrader cores into both pressure
phrts,

Buign|

= Clean the inside of the fittings and outside of the i
tubing with a clean, dry cloth before soldering. |
Clean qut-debns. chipa, dint, efe,, ihat enters tubing
o aarvice valve connmsctons.

|

= D not glliow the kare 2uction ine ard liguid line
te be in contact with each othsr, This causss an
undesirable hagt ransfer resulting in capacity
less and ingreased power consumpiion, 23
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INSTALLATION

4.6 Initial Leak Testing

Intoar coile Rave only & holding charge of dry
nitrogen. Keep all tube aends saaled until connections
are to be made,

ﬂWARHING: Co nint use oogygaEn

to purge fnes of pressurize system for lesk fest,
Chioygen reacts viclently with il which can cause
an axplosion eeulting In severs personal injury o
daath,

e L

» Presgurize line set and ool through service fittings
with dry nitrogen 1o the design pressure listed on the
wnit eameplate, Close nitrogen tank valve, et syatam
sit fior 60 minutes, and check to see if the pressurs
feag dropped. if the pressure has dropped, check for
lesks at the line sef braze joints with soap bubbles
arvd repair [esk as necessany. Repeat pressure test
If fine 22t and coil hold pressure, procesd with line
sat and cofl evacuation (see Sactions 4.7 and 4.8 for
evaguation and fingl leak testing).

IEI.-"JII III]!IIi'IIII'l

/

o The suction line must be insulated for B anting
length to prevent drippirg {sweating) and prevent
performancs osses, Closad=cell foum insulation
such as Armaflex and Bubatex” are satisfactory
insulatons for this puposs, Use 127 (2.7 mmy)
mirmum insuloticn thickness, Additional insulation
may be reguired for koag rens. The lgoid lme mest
e inzulated in any unconditioned space when komg
line sets are used and anytime the lgued line is run
Ihrsugh an aftic due ko bot temperatures that occur
ihefe.

4.7 Evacuation

Evacuation is ane of the most impartant partz of the
antire matsllation and service procedure. The fife and
efficiency of the equipment is dependent upon the
thoroughness exemisad by tha serviceman when
ayvacuating air and modsturs from the system,

Air oF nitregen in the ayatem increases condensing
temperature and pressure. rasuiting in increased
powar conaumption, eratic cperation, and reducecd
capacity,

Muoisture chemically reacts with the refrigerant

and all o form cormmsive acid which attacks the
compressar matar wirdings and intesmal parts and
which can result in comprassor failure,

» Aftar the system has been leak-checked and
proven sedled. cormect 1he vacuum pump and
evacuale system to SO0 microens and hodd S00
rricrons of eas for at least 156 minutes, The
yRcuum pume must be connecied to both the
Righ-and [ow sides of the syatem by connacting
toihe two pressure porta, Use the [argest size
cornections avalnbie since rasgiriciive senvices
connections may lead to false readings because of
presaure drog throuwgh the Tittings.

4.8 Final Leak Testing

After the unit has been properly evacuated and
senvice valves opened, a halogen keak detectos
ahoukd e used o delect leaks i the system, 4l
Ntz and piging within the outdoor unit, evaporator,
and mnterconnacting tubing shauld be checked (o
leaks, The keak detector should have o sensibivity

of 0.2 ozfvear [5 gfivear] of refrigerant or belter, and
shoukd be listed for use With group AZL refrigerants,
and in particular with B-4548, If g eak is detected,
the retrigerant should be recoverad belore repainng
e leak, The Clean Air Act prohibits releasing
refngerant inko the atmosphero,



#¥ 4.9 Control Wiring
AWAHH'"G: Turm off electric power

at e huse box or service paned before making
any electrical connections, Also, the grovnd
connaclion must be complated bafore making line
voltage connections, Failure 1o do 30 can result in
alestrical shock, savers parsonal infury, or daath,

Funning low-voltags wires in conduwit with fine
voltage powar wires is ot recommended, Low-
voltage wining should be attached to the pigtails
balow the controd box,

A thermostat and a 24-voli, 40 VA minimum
transformer are reguired for the contral circuit
of the svatem, The furnace or the air handlar
transformear may be used il suflicient. Sae ihs
wiving diagram for reference. Uise “Wire Size”™

—

guide below 1o sze the 24-voll cantrol wirng,

Do nit use phaore cord to connect indaor and
ouldonr unitz and thermostat, This could damages
the conirels and may not be adequately sized for
the controf's electrical load.

FIELD WIRE SIZE FOR 24-VOLT
THERMOSTAT CIRCUITS:

Auns up o 100 1t [30.5 m]: 18 AWEG
Runs owar 100 ft [30.5 m): 16 AWG

MOTICE: Do nat use contral wiring smaller than
Mer, 18 AWEG betwesn thermostat and outdoor unll

ﬁ 4.10 Typical Control Wiring Connections

4.0 INSTALLATION

The lalkowlng figures show the typlcal widng
cannections far a single-stage condensing unit
wilh & gasfoll lumace or with an ai-handler sith
alectric haal.

WIRE COLOR CONE
Bx —BLACK QY — GRAY W —WHITE
BR - BROWH 0 - QRANGE ¥ = YELLOW
BL-BLUE PR - FPURFLE
G —GREEMN A —RER

CONTROL WiFed FOR GAS OR DIl FURNACE

TYFIGAL THEREDSETAT
FOR TYPICAL GAS OR OIL HEAT RURAREE
AR Y
BA ~ BN WIRE

Nl - YRLIRM WRE
K = WiSE DIHEEC TN

TFFRAL BRABTIND
UnIT

L

LT T

x E 3

CONTROL WIRIHG FOR AIR-HANDLER WITH ELECTRIC HEAT

¥ ey F] 2 -'.'.r!"qﬂ-ll':'.lu =] ﬂ'llrl.lll.l‘:’r'ﬂ
& =mmranns A= i A et
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E-,.}. .......... - : Im
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ﬁ 4.10 Typical Control Wiring Connections (cont.)

NOTICE: Fiald wiring must comply with the
Mational Electric Code [(C.E.C, m Canada) and any
apaiicable local code,

4.11 Power Wiring

it is imporant that proper slectrical powsr from a
carmmercial utlity is avadlable at the outdoor wnit
contacton Voltage ranges for oparation are shown
e,

VOLTAGE AANGES

Dhreamdneg. Volaps Range al Wisanum

Hamngintn Velnge Lnaad Dz Canckins Tar Gomprssan

i ] 1H7 - 384
S T fr e
[T A4 = 506
575 5{7.£33

Install & branch circuit disconnact within sight
of thee umit and of adeguate sire to bandia the
MNEMLIM Sircult capacity (see Section 3.3),

Power wiring must be runin a rain-tight conouit,
Conduit must ba attached to the hole in the
bottom of the control box as shown below,

SAlapens

—

Cormect the pover wiring o the ke voltage lugs
on the conactor located in the unit electncal box.
ISee wirng diagram attached to unit access panel
and above ilustration.)

Check all slectrical connections, including

faotory wirng within the unit and make sure all
connactons are tight.

B0 WOT conrect alemmem field wire to the
contactor lugs,

4.12 Grounding
ﬂWﬁHHIHG: The umit must ba

permanenthy grounded. Failurs o do so can ceusa
glectrical shock resulting in sevare personal injury
o cleath,

f

e

A groundmg lug s provided rear the line-vohiags
power antrance for a ground wire as shown in the
abave llustraticn,



5.1 System Start-Up
Overview

Dnce the system hardvare and wiring has been
propatly installed, the next step i Lo start the
systemn up, verly indoors pir-flow, and adjust the
rafrigerant ocharge. To assurs eptimum somfort,
eiflciency, and rallabdity, it iz extremely important
to foflew the procedures in this section to assur
the Irdoor air-flow and reffigesant charge ang
correcl.

AWARNING: Single-pole contactars

are used o0 all standard single-phase units
through 5 tons, Caution miust be exarcised when
=arvicing as only one log of the power supply is
broken by the contactor

5.2 Initial System

Power-Up

After all installation steps have been compleled,
apply electrical power to the indocr unit anly wntil
the indkodr airflony s vantad (Ses Seckon 535

Adter the indoor air-llow has been veritied and the
praliminary refrigarant charge has been weighed

in {see section 5.4.2), electrical power may be
appliad to the outdoor unit, If 1he unit is equipped
with 2 crankcage heater, i is recommeandead to wait
at fsast 12 hours aftar elsctrical power s appliad
tor tha outdoor unit before starding the compressar
to assure any Bouid refrigerant insids the
comprassoer kas bean driven oul by the crankoase
haater

@
@
o

=
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5.3 Verifying Indoor
Air-Flow

The alr destribution syslem Nas the grosbest eftact
on airflow, The duct system is tolally controlfed

by the contracton For this reason, the contractor
shauld use onby industry-recognized procedures,
Cuct design and construction shodld be carefully
done, Svalem performancea can be lowerad
dramatically Hhrough Bad planning oF workrsanship.

Al supply diffusers must be selected and located
oarsfully. They must be sired ard positioned

to deliver treated air along the permeter of tha
space, If they are too small for their infended
airfiow, they Decome noisy, IF they ane not losated
propafly, drafte can reault, Retarn air grifles must
be propedy sized W cany air Back to the Bloswer, [f
they ara too amall, they alzo causs noiss,

The installers should balance the sir distribation
syatem o ensure proper and gulet alrlow 1 all
roqma in tha home, This ensuras & comfortabla
living spoce.

The cosrect air quantity is critezal o air
conditioning systems, Proper speration, efficlency,
comprassor life, and humididy controd depend

o0 the cormect balance betwesn indoor [Qad and
outdons unit capacity, Exceasme indoar airflow
increasss the posslbiity of high humidity problares,
Lo indoor airflow redices todal capacity and can
cause ool icing. Serlows harm can be dane to e
comprasses by lowr airflow, such as that caused by
refrigerant flooding.

Air-carditionng systems require & specified
airflow. Each ton of coaling régquires batween 320
CFM 157 Ig] and 450 CFM [ 2 1'3]. Ses the
manufaciuress's spec shest or the AHB! Direstary
{ahridirectonsorg) for rated airflow for the aystem
bBaing nslalied,

The indoar air-fliow must be verified to be correct
before the refrigerant charging process can begin.
Determing the rated indoor air-tlow by refermng to
the AHRI Direclory or ranufacturer's outdode Uit
spacilicalions for tha particular indoos and outdoar
unit combination being installsd, Then relar to
the air-handhar or gas furnades nstallation manual
tor delarming how to sslecl the proper air-flow

ard make the necessary adjustmeanis 1o achieve
as close ta the rated incdoar airefiow as possible,
Once the edjusiments have bean madae, tha air-
handler or gas furnace blower can be staried Dy
turning tha thermaostat to the heating mode and
adjusting the sst paint above the mom temperature
10 the air-flow level can be verified using the fol-
lowing methods,

IMPORTANT: Power to the cutdaor unit must re-
main off until the indoar air-flow is verified and the
outdoos unit service valves are opsned to releass

the factory refrigerant charge inte the ine =zat and

indacr coil.

Theze aimple mathematical formudas can be uzed
to detesmine the CFM I¥s] in-a residential or light

commeicial systam,

Electric resistance hesters can use:
CFM = volts » amps = 3.413
SHC = temp risa

5.0 SYSTEM START-UP & REFRIGERANT CHARGING
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

(harging

ifs = Vodte ® Amps x 0.895
BHC x temp rise °0

Gas furnaoes can s
CFM = Dwtput Capacity in BTLIH®
BHO = temp rise

Vs = Qutput Capacity in kW x B95
SHC x temp rise *C

*‘Rater to furnace dats plate for furnace output capacity.
BHE = Senwble Hent Congtant feee bable bélow)

Arvair valacity metar or airflow hood can give &
more accurate reading of the system CFM [Vs]

The measurement for temparature rise should
be parformed at the si-handler or furmacs
return air inlet and in the supphy plenum, but
it of direct Ene of sight of the heater elarment
or heat exchanger, For best rasulis, measure
alr temgperaturs at multiple points and average
the measuremants 1o abtain inlet and outlet
temparaturas,

SENSELE SEMSHELE
ALTITUDE HEAT ALTITUDE HEAT
FL.IM] | COMSTANT FT. [M] CONSTANT
(SHE) BHO)
S Leved 1.08 EO00 [ 829 .87
500 [152 1.07 000 [2134] T
1000 [305] 1.05 BOCO 2436 a1
2000 100 1.01 BO0O 274 .78
WK [2F4] 0.97 10008 [3044] 0.75
40100 [1214] .54 1500 [4572] .61
5000 [1522] 0,90 20000 |5004) 0.50

5.4 Refrigerant Charging
ﬂ.WAHHIHG: The top aof the scroll

compressns shell is hot, Touching the compressor
o may resull in serious personal infury.

AGA.“TIQH: R—i548 Is clazsified

as safeby group AZL per ASHEAE Standard 34,
Werify that service eguipment and instrumenis ars
approved for use with group AZL refrigerants, and
in particular with R—454E8, Use appropriate care
whan wging Lhis rafrigerant. Failure to axecize cane
may result in equipment damage or peraansl infury,
Gharge for ail systems stould be chackad using
the Charging Chart inside the access pansl cover,

IMPORTANT: System Chargs

Weight must be annotated on the label provided
adjacent o the unit nameplate, Total System

ag Charge Weight can be calculated by taking the

Factory Refrigerant Charge Welkght listed an tha
namepate and adding the Fisld Installiztion
Chame Weight,

IMPORTANT: 0o not eperae the

compressor without charge in the systam,

Adidition of B-4548 will raise highe-side pressunes
fliquicl and dischargs),

HnTIcE: Swstem maintenance is to e
perontad by a gquakified and certifled technician.
The refigerart charge for &ll systems shoukd be
checked against the Ghanging Chart lecatad inslde
the access panel cover,

Ther optimoum refrigerant charge for any autdoo
unit matched with an incoor eqil‘air- handler is
attectad by the application. Therefore, changing
data has bean developed to asaist the field
tachinician m optimizing the chargs. Bater Lo tha
charging chart inside the access panel cover on
e unit and choose the apprapriate column for the
apecific model being instabed or serviced,

HUTIC E: In addition o conventicnal

chaging procedures, the following requirsments shall
be followed
* Enaure that contamination of differant refrigarants
does not ocour wien using chaming eguipment,
Hoaes oF Bnes shall be as shoit as possible to
minimize 1hs amount of refrigeran contained in
thesm,
“Cylinders shall be kapt In.an appropriate position
acpording o ihe inatructicns,
*Ensure 1hat the REFRIGERATING 3Y3TEM
k= garthed prior 1o charging the systam with
eefrigarant.
«Label the system when charging s complate (if not
alfneatyl.
* Extrame cang shall b taken not to overfill the
REFRIGERATIMG SYSTEM,
Prior b recharying the svstem, it shall be pressure-
tested with the appropriate purgsng gas, The system
shafl ba leak-tested on complation of chaming out
prios to commrussiomng. A follow up keax test snall b=
carmed out peior o keaving the site,
Tha follawing methed 5 used for charging systems
in e cooling mode, Al steps Ested should be
pariomed o ensure proper charge has begn set.

5.4.1 Measurement Device
Set-Up

1. With an B-4548 gauge ast, attach the high-
pressure hosa to the access fitting on e kguid
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{=mall) service valve at the outdoor unit,

2. Attach the low-pressure hose o the acoess fiffing
on the service farme) valve at the oubdear unit.

4. Attach a temperature probe within 6 [15.2
cm] of the outside of the unit on the copper
liquid lire ismall line). For more accurate
measLremants, clean the copper ina prior 1o
measuremeant and use 3 calibrated clamp-=cn
temparature probe or an msulated surface
thermacoupla,

5.4.2 Preliminary Charging by
Weight

HGTICE: Adpust the system charge by

weight for tha linear length of the refrigarant lins seb

Faor a new installation, evacuaton of inter-
conmecting tubing and indacr coil is sdeguats;
ofnensiss, evacuate the entire system, Use the
factary chame shown in “Electrical and Physical
Data” in Section 3.3 of theas instructions or an the
unit data plate, Maote that the charge value includes
charge required for 15 fi, [4.6. m] of standard-slze
liguid lire without o filker drisr,

Caloulate actual charge reguired with the actual
installed liguid line size ard length using:

144" [6.4 mm} 0.0, = .3 ozt [28.3 o/'m]
516" [7.8 mm] 0.0, = .4 ozt [37.7 g/m]
38" [0.5 mm| 0.0, = .6 oz, [56.7 g/m]

172" [12.7 mm] Q.0. = 1.2 oz.Mt. [113.3 g/m]
Add & oz, [17) g for fisld-installed filker drier,

Charge Adjustment = {Line Set [0z = Total
Linear Length) = Factory Charge for Line Set +
& oz (for field installed filter drier)

Example: A three-ton unif requires 75 i, of line saf
with a liquid line diameter of 127,

Factory Charge for Line Set = 16 i, = B oz = Yo
Charge Adjustment = (1.2 oz, « 75 ) -2 oz, +
6oz =+ B oz,

With an accurala scale - 1 oz [28.3 g} ar
vodurmetnic charging device, adjust the refrigarant
charge basad cn the actual lina sel langth. If the
antire systam has been evacuated, add tha total
calautaled charge.

IMPGHTAHT: Charging by waight is

not alesys accurale since the application can
affect the optimum refrigerant charge. Charging by
wizight s considared a starting paint OMLY. Always
chack the charge by using the Charging Chart

and adjust as necessary. CHARGING BY LIQUID
SUBCOOLING PER THE SYSTEM SHARGIMNG
CHART MLIST BE USED FOR FINAL CHARGE
ADJUSTMENT.

RIGERANT CHARGING

o

-

I —
@ :
il

IMPORTANT: 5-45:6 is o blendes

refrigerant of B=32 and R-1234y [88.9531.1).
These two refrigerants have different 2aturation
ourdas and herefore change state at different
pressures and temparotures. IF charge 2 added
bo- thie system In the vapaor state, i1 s possible
have a disproporiionats ameunt of each part of
thir A=454EB blemd wiich will cause urstable ard
ineticien] operation, Thereltre, L critical to add
H=4548 in the licuid form anly!

5.4.3 Preliminary Charging by
Pressures

1. Folfowing airflow verilication and charge waigi-
bn, run the unit lar & minimem of 15 minfes
pricr fo naling pressures and tamparateras,

———

2. Ensure that the maximuem operating pressure
as listed on the unit nameplate is considerad
whan conngcting 1o any COMNDENSER UNIT or
EVAPORATOR UMIT 2nd design pressuras are
not excesdad.

lMPﬂRThHT: Indoor coanditions as

migasurad at the indoor col must be within
2°F [1.175] of comforl conditions per the
homeownar's prefarenca.

HﬂTl CE: I the indoor lsmperature is above

ar balow this ranas, nun the aystem to bring the
femparatura down ar runthe elsctic hastifurnacs to
bring the femparature within this ranos,

2. Note the Outdoor Dy Bulb Temperature, 00D DB
=_____C“F["C)]. Unit charging is recommsandad

when the cutdoor amblent femperature is 85"F
[12.8°C] dry bulb and-abowve

3. Locate and note the design pressures. The
corect iguid end vapor preesures ae found at
the intersection . of the installed systemn ond the
outdeor ambient temperature on the Chargirg
Chart located inside the access pansl cover,
Licuid Presewe; = paig [kFa): Vapar
Prassure = [reig [RPa)




Charging
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NOTICE: - refrigarant pressunes

provided are for preliminary charge check ORLY,

These pressure values are bypical, but may vary dus

to epplcation, Evaporator load will cause pressurss

bo cleviate,

4, If the measured lguid pressurs i3 below the
listed requirsment for the given catdaor and
imdoor conditicns, add chargs. It the measurad
fequid pressure s above the listed requirement
for the given outdoor and Indoor conditions,

NOTICE: i th: insoor lemperatune is

abova or below the recommended range, un the
systemn 1o being the temparature down or run the
alectric haatfurnace to bring the tempeamaturs up,
2. Nete the measured Liouid Pressure, Plig =
psig [kPal, a5 measured from the liquid
{srmall] service valve, Use the Temparaturs
Pressure Chart below 10 note the comeapanding
saturation lemperature for A=-4548 at the
measured lliguid pressurs,

PETION S Chan. F‘g;.uld Saturation Temperatura, SAT = "F
3. Note ihe liguid lire tsmperatuns, Lig” = 'F

5.4.4 Final Charging by Liquid
Subcooling

1, Alter preliminary chaming by waight or
pressuras, Tind the design subcealing value.
The correct subcooling value iz found at the
infersection of the installed systam and the
outdoor amblent temperature on the Charging
Chart lacaled inside the access panal Covern

S0° from Charging Chart = °F [*CL

IMFO‘ HTAHT: Indoor conditions

as maasured at the indoor coil ara regquired to

b withan 2°F {1.71°C) of comion conditions as
prefermad by the homeownar and must have
operated for al least 15 minutes pricr (o final
charge edjustmentl. Unit charging is recommendad
whan the clidoor amblent temperature |s 55°F
[12.87C] dry bulb and abowve.

["C]. a5 measured from g temperature probe
located within B° [15.2 om] outside of the
unit on the copper Bouid line (small line). It is
racommendsd to use a calibrated clamp-an
femperature prote or an insulated surface
thermacouple,
4, Subtract the liguid line tempesature from the
saturation temperature 1o calculate subcooling.
SATE “F ["C] - Lig® FC) = SC° T
'c
Adjust chargs to obtain the specified subcoaling
value. If the mez=ured subcooling level s balow
the listed requirement for the given outdoos
lemparalure. add charga. | tha messued
subeooling level is above the listed requirament
far tha given culdoor temperaties, removs

charge,

k]

5.4.5 R-454B Temperature Pressure Chart

TEMPEHATIRE FHESSIRE CHART
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5.4.6 Refrigerant Charging With and Without Leak Detection

Sensor - (-JA13NY

Withaut Refrigecant Leal Detociion Seesor - DeenSow Configeration

FRIGERANT CHARGING
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5.4.7 Refrigerant Charging With and Without Leak Detection
Sensor - (-)A14AY
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5.4.8 Refrigerant Charging With and Without Leak Detection
Sensor - (-JA15AY
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Far sywlers thal e fachry indlafes with Refvigenend Leak Deteciion Senaoe verify e Sie Smaliegt Total CortdEnned Scare S aed Bineum indzer Arfkew ke meal the
Trénimim ¥Raie IpEcTim in e Delms 10 fer T Tomm Besem Cherps aentnd




6.0 SEQUENCE OF OPERATION

5.4.9 Altitude Adjustment Calculator

_ laliod Abuse g K, | M Agustmest Factor 4R | INOR @2 Instaling technician to correct the minimum
F 1025 reom ared of the space Amin or the minkmum eom area
15 LUz af conditioned space TAmIn by multiphying by the altitude
LY Lo adjustment factor (AF) based on the building sila greund level
ﬁﬁ :ﬂ alitute (Halt),
o N If the altitude is betwesn sach specified rangs in the table,
A0 107 the technician may interpolatie he altituede adjustemant lactor
45K 122 or round up the allifede lo the nex interval and use the
S0 1132 adjustment factos
5500 1,154
(AT .10
FEm NET

ﬁ 5.5 Complete Installation

* Disconnect the hoges from the pressure poria. Replaca the pressure port capa and tighten adequately to
zonl caps. Do not overtighten.

= Raplacs the service vahe top capse fingers-tght and then tightan with @ wranch to sdeouately seal caps,
Do not overtightsn,

=
=" * Heplacs control box cover and service panel and Install screws 1o ascure panels,
g * Restore power 1o unit at disconnect If required.

= Configure thermestat per the thermostat installation instructions and et to desired mode and teamperature,

ﬁ 6.0 Sequence of Operation

When the thermestat calle for cooling, the compressor, eutdoor fan motor, and Indoor blower motor are energized
and the system provides cooling and dehurnldification for the condifioned space. Whan the thermostat call for
conling is satisfied or umed 1o the off position, the compressor and culdaor fan motor are de-energized and the
indoor Blowear maotor continues o operate-for an sdditionsl 30 - 45 sacomds to extract the residual cooling from
the cold indoor coll,

Operation
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7.0 COMPONENTS & CONTROLS

7.1 Compressor

Soroll compressors are used Inall models,

7.2 Fan Motor

Al {=pAT3AMY, (=12748Y. and =81 5AY condensing
units ara equippad with a standard PSC motorn

7.3 OQutdoor Fan

Al miodals wilize a 2 or 3 biags fan made ram
elthar aluminum ar coated stesd,

7.4 Compressor

Contactor

All single-phaze models ulilize a single-pole con-
lactor ta power tha compressar and fan maoton
Figld power is connected directly to the terminal
lugs on the line side of the contactor,

7.5 Compressor/
Fan Motor Capacitor

Single-phase modela ywith BSC fan matars wtilize
a fdual capacitor far both the compreasar and fan
motor,

7.6 Compressor
Crankcase Heat (CCH)

Wiile zoroll comprassors usually do not require
crankcass heaters, thare are metances when a
heater should be added, Refrigerant migraton
during the off cycle can esult in a noiey sttt wp,
Add o crankonse heater to minimize /aingarant
migration and o help eliminates any start up Noiss
of boaring "wash out.”
MOTE: A crankoaee heater shawld be installed if
« Tha system chamge axceads the values [Bted in
the adacent tables,

« The systemn ks subject 1o low voltage vardations,
ar

- Whan a low ambient comral B used for systam
operalion below 55°F [12.8 20,

- -

All heaters are located on the lowes half of the
compressor shall, Its purpoas 9 to dive refrigerant
from the compressor shell during bong off cyoles,
thus preveniing damage o the compressor during
atari-up,

Al Inifiad start-up or after exiended ahuldown
perions, make sure the hester s ersrgized for at
kzagt 12 hours bafore the Compressor is started,
{Risconnect switch is on and wall thermostat is off.)

Maximem S Charge Values = =141 3NY
Clrarge Lima wilhoun i deass
Sira Hemle
Gapelnnd 1A
1
=2 ks [ddi] | 84 Be kg
b1
]
I:I.: LF L T VS L gy
i}

Madimaum System Charge Values - [<JA148Y/(-)

ME.!L“"I'
{haegn Lienit Withoul Crankcass

e Huiiler

Logretard LG
18
Er! GE 1bs [d.4kp!
Al i Bl s [28 kgl
A6
az
;';l: 120 [ 119 165 [5.4 kgl

“14,3016,2 REERE LT modeks with Li peerpressors ang all
14N 52 SEERE 5 ton modely e tactory-msialiad oankcase

sjuauediun)
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7.0 COMPONENTS & CONTROLS

7.7 High- and Low-Pressure Controls (HPC and LPC)

HPC and LPG are not fackory inztalled, but can be
friald mztalled using the following kits:

FxAB-ADR (High Pressure Control)

FMAC-A10 (Low Pressure Contral)

Thiese controds kesp the comgressor from
operating in pressure ranges which can cause
darmage o the compresson Both controks arg in the
low=-voltage control cirouwt,

Thiz hlgh-pressusa contral (HPOG) B an automitics

resat which opens near 510 PSIG [4206 kPa] and
closes near 420 PSIG (2896 kPal,

7.8 Compressor Hard Start

Hard start components must be fsld instatled
ardd are availlable through manufacturer's pards
departrment.

The low-pressure control (LPCY is an automatic-
rezet which opens near 5 PSIG [345 kFa] and
closes mear 95 PSIG [B55 kPa).

ACAUTION: . compressor his an

inberral overdoad protecton. Under samse conditions,
it can take up to 2 hours for this sverdoad to reset,
Make sure overdosd has Fad trw b reset before
condoriiing e comprEssor

Components

Compressor Hard-Start Kits may ba reguired
depending on quality of vollage (consistently <2040
VALG at autdaar umdth,



.&WA HHIHG: Turm off electic powes
At the fuse box or genvice paned before making any
glectrical connectiona while instaling acceasories,
Failure 10 do 80 can result in slectrcal shock,
savera personal injury, or death,

ACAUTION:

L}
SINGLE POLE COMPRESSOR
CONTACTOR (CC):
Sirge pole conlackors ars used an all singka-
phasa units Gaulion miust ba exarcisad when
servicing a8 only one bag of the power supply s
brokean with 1he contacion

8.1 Compressor
Time Delay

1.5 - & Ton Modals: REXMD-BO1

Tha fime dalgy [TDC) is m the low voltage control
circult, Whan the compressor shuts off dus to a
paweer faikure or thammostat aperation, this conirol
keeps it off at l2ast & minuies bafore the next

cyela can begin.

8.2 High Pressure
Control

1.5 =5 Ton Models: REAB-AGS

8.3 Low Pressure
Control
1.5 = 5 Tom Models: RXAC-A10

8.4 Low Ambient
Control

1.5 - 5 Ton Modsls: RXAD-ADE

This component sanges compressar hepd
pressure and shuta the cutdoor fan off when the
head pressure deops to appreximatety 250 P3G,
This allows the unit 1o build a safficient head
pregsura at lower outdoor ambient {down 10:0"F
[-18"C] in order to maintan system balance and
capacity. Low ambient controd should be usad
on all equipmeant frequently operated below TI°F
[21*(] amblent.

8.5 Compressor
Hard Start Kit

1.5-5.0 Ton 2082300 Single Phase Models:
Fart Mo, SkK-A1

8.6 Compressor
Crankcase Heater

1.5-30 Ton 2082308 Single and 3-Phase Modsls
fand 14,3/15.2 SEERZ 3.6T Models with LG
Compressorsl: Par Mo, 44=-101884-08 (w/sutdos:
tamp. thermasiat) or d4-17402-44 [wio outdoar
temp, thermaostiat)

3.5=50 Ton 2082304 Singks and 3-Phase
Models: Fart Mo, 44-103863-16 (wioutdoor femp.
thermostaty or 44=1T7402-45 (w/o outooor temp.
thermastat}

8.7 Compressor
Sound Enclosure

1.5-3.0 Ton Models (and 14.3/15.2 SEERZ 3.5T
models with LG Compressors);
Part Mo. 68-23427-26

A.5-5.10 Ten Models:
Part Mo, 88-23427-25

8.8 Liquid Line
Solenoid

Solencid Vale

1.5 - & Ton Mocels: 200R0D2TITVLE

Sodencad Coll
24 VAL ROED He: 81-AMG24Y
120240 MAG, 50YED Hz: 61-AMG120/2400

MNote: Compressor Hard Start Kit [BK-A1).is
raguired when installing the Liguid Line Solerad.

8.0 ACCESSORIES

37
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.1 Cooling Mechanical Checks Flowchart

-

- Dutdoor Unit
[ Running?

£
% High Heed Pressurs
&




9.0 DIAGNOSTICS &

9.2 General Troubleshooting Guide

ﬂWA.HNI NG s Disconnect all power to wnit betore senacing, Gontactor may break only one side,
Failure to shut off power can causs glectrical shock resulting in personal ingury or death,

SYMPTOM

Vi wall g

POSSIBLE CAUSE

Fowar-ofl or inss Sleciica conrestan
Thermzatat sl of cafibration = set tos ow or
high

Cryfesertive e board

Biown husantipped brenke

Transfsrrrar chafsctive

High-praesuse oonbmid open

Low prassury cormrsd apan

F.Ma.i.li-'il'ug al Thearrnslat

REMEDY

Gheck Tor coaect voltage al lins yoltege coniecliong in
oondansing it

- el

Chack control bogrd diagricetic codes.

+ FBHaES TUGEREERE] Draakar

Chack wiring, Hegloos lransionmer,

- Saw Righ hand pressung or kv sucton peegsuns

romedigs,

- L raliigeran chage dus b leak, Chach mibdgaam

charge and chack for lesks,
Chack Thaimearal @ing.

Caitdoor nn ming,
COMMRI eGSR doesiy

Fun ar start capacitor dofestimn

Srat relayr defleive

Lotoms cormacting

Coar et ghuck, GROUMSE O Offs mialar
windng, aran irdermal oeerdoad,
Lent-ni e Sonukdicn

Applaga,

FRepidee,

Gheck for coemact voiiage at owmprasser. Cheos and
t'.EHIHﬂ #l Garmeclions,

wall at bmast 3 hours for overlnad (o msel, [ still opan,
repkacs e GO npreEsss

« A siart kit compoaents

InsuHicient coolng

I ey gized unil
Impsnnas noeo 2w

Irefrmt relrnseant chama
A reisondaraiblés, &r mosture f Sysbem

+ Hagirictsd reirgerar e

Aecaksuide fosd,

Ciheck, Bhouid e appeosimately 00 OFM [159 L]
e bon,

Gharge pes procedur sitached to untt sardca panal,
Hecover refriperant. Evacuate and rechorge. Add o
raplace filer drsar,

Lostabs raslricaisn and cleor

Gompeagsat s
ayiles

InCnrmsct ueaEAGS

Dafesctire cverload protecio
Ralrigerret uiderehanrgs or o
P ar LPC cyelingd

+ Al Comprassor Eonnnaa; valiage musr bs = 10% ol

rameplals marking whan urt s ozereticg,
RBHAGS FOMEREE0n Civack Ine Comact witans,
dean i chaspa per charging chart,

Heqinters aassal

Lo Inedane Airficny

Ecredes Gpeed of Blosar o reducs reathctln,
Raplace air fithe.

or. ronmal suriicn
praagus

L O TRk IR

Rairiges art cwerchange:
Chusckoae T read iorning
Air or nongoncersibles in sysham

High haad, s « Feidriston in gudd e, aemanmmion devicd, o = Flemoss o replacs defec s comparsnd.
FUCHN pretEirpE fikter clriqer + Heplace TAOL

« Do THY
Hign haad. nigh Loty psrdoesy o] + Clsan ool

oot aysiern chargs,
Aepair o7 reglaca,
Aenouer refrigerant. Evaouane and recharge.

Lo Rean, ligh vaper
TSRS

Badd TXW
Badl compessoe

Raplacs TG
Acplnce comperssar,

Leew mpstivn
prossEn, e indnos
il

Law indogr mrilioe
Opratineg Dedow G5 F [18G] auldoors
FoiEure in sy

¢ Low mriganamt charge

Incresis speed all Bloesr or reducs reall c1iga,
Feplace air Tiller
Addd Lovw Aimbisnt KilL

« Hacover mivigarant, Evenuate ant recharga, Acdd Titter

.

« Dhpck refegeran] chargn and ohbck for feaks,

High sustion presm

Excercenm koosd
Dafechve compmaans

Aecheck oo coloulalion.

- Haplans,

Fluciuatirg head and
SChN presslms

THW fumting

Alror nencondermitles inosysbam

Chock TEY bulb chrmg. Check oir didribution on oo,
Fapiaie TI
Aecove refrigorant, Evaouats ancl rechangs,

Gyl ar |.'u|£u-|E:'I
noEEA A pApAnRkn
v or Bquid lims

Al OF Boahoidersied iR iyslam
Lingiaezherong sysiam

Ao refrigerant, Eaduade And rechidegs,

« Amusl chargs per charging char,

-
—

TROUBLESHOOTING
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts

COMPRESSOR OVERHEATING

SYMPTOM POSSIBLE CAUSE CHECK/REMEDY
High sugeshaat Loy e Checx ayarain change.
I-Ig?-::'?;:l:;hl P Fausty meberng tavica Aesincted cop e, T

Porsear BErenl % peimeal aul af sdEnment ainemally

Farsian malier stopping flow

High imtarral nad It oir [afich ardating reitim
+§ Heaat soaurss ang mEswirsd oF Teuly caair
E Fastrictian n lguid fne Drier plinged.
. Lire Rinbosd.
L NGRD pracd e L g
Oporatmng in low ambonl lomgoatees
Sumsbicim & [egubd Bree ALiBiecied 10 hah head Hak aklic
SENET Hat watsr na
Lowr lires weftaps Lotse wies: tmnnections Chedk winng
Frowstr campany oepblem, irarsiomne RAepait Frotden.
Urdemirad wira mpdng ari Camant and omnpinla diagnoeis.
Higth lie waliorgie Pawer coimpanty teoblsin Fesgart Probisr
High head ChnschBns Check ayal®n change:
i Dirty pritdoice ol Ciean ool
Faufty or wrong sioe outdoor fan motor Aoelnoe Gar matan. Theck sapmcior,
Faidly Fan Blade of witte) rotadise Rl B Bldd s
Riegdaice with comect ntation maon,
Facinsdation of o Carmcl instalxlion,
Additicnal heal gounce Cinecsl Tor Seyer yand fear unil.
{Chasss for renimcilataon Irem other agqiEpmenl.
FHoncand s iles Ferrear ritrigerart. Bvasimle and reschesges arabam,
Eryusppiresant ol inahoieg Ciomecr mesmaich;
Zhert oyclirg ol Cycling on taulty prassurs oo Chock presnunns and address causs af high or fow pras-
(AT Py e Th e, Feplace pragsuine camml il dauiy
Lipoing wiring Cheok unit wiring,
Thesmcestsd Located in supply air £irsam

[fgrential patting jo0 class

Cuslomer misuse

Irvcicee 2l TAW Rerdircned InEBrral Todasg Fatta

Porasir mlement fallim

TR 4o armall

Eopualizar fuied [l ged
Incioor ol distritubar baba mstricted Rersiriobed with foeign matitar

irhmid

Insine camEtar redu e Trm - Qrevious COImpepasnr

40 failure
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9.0 DIAGNOSTICS & TROUBLESHOOTIN

9.3 Service Analyzer Charts (cont.)

COMPRESSOR OVERHEATING (cont.)

SYMPTOM

Sl kg of
CUMEEESHr [Genk)

POSSIBLE CAUSE

Loy chare

CHECK OR REMEDIES

[ R o T P T

Loy ksarator airflow

Dby cail

Elirty Bli=

DI Sy arnadl G nessechied

Fesilty nan capacitor

Repiacs,

Fosalty itemial csirkoad

Baplane sompmssoe,

Fislilhy Conprédsmar
Wb o scrotin

Fasi ssiialisatiomLow prassurs dilfeesice

Fapiacs comprasyor and =aifing svslsn 1o
|tz ate Pogaam.

corfastar emly

ELECTRICAL
SYMPTOM POSSIBLE CAUSE CHECK OR REMEDIES
"-'"'-i.!'IRQE pregsl Croinpressar gfan Compennants L H =18 Gapaciing
O doded sice arf
CRAMprEEEHT Gtk o bern Bl rfonyt
solactar ang
‘:IH‘“FITQE-BH' AL e Clanh e SRty
S T VU
Intemad oo Al time o rasal,
Compressar windings Ghatk for omect shrs,
Vilocs presen Tharmastal Crack for esmirol woHage 16 contecinr ool
an ke slde of
COMprissm Compesasar corbmol circull High-prrescg s it

Lova-predaiee swiich

Amblart thenmodin

Bolid-siate profoction contml or mitemal therminl sonsor

Cermgressor imid offfen comtnel ar interdock

Mo walage an ins
wir e of compraaio

Higvawn Bised ar rlppsd circudll bredser

Chseh for shart n wifmg or unil

SYMPTOM

Liggiibd o Bli=
GhmMpreani gl

FOSSIBLE CAUSE

Fadilly ar Mg craniosias holss

conlasiar hirptae wiving Fachech wiking digoEn,
Imgwoper voltage High waliage Wrang
Pawer supghr probilom
Low yislingna ‘irangy unil
Powres suppty praolem
Wiing unnersizan
Loose cormactions
Sing'a Phasing 3 phass) Chernk ineoming powser and fusng,
FLOODED STARTS

CHECK OR REMEDIES

Fapiaie of &0 cogaktass hadisd

Tiag rrwieh il i
o=l

INeamest Eping

Chepk pipEg oUcslned:

CrEChaE

LahaH AN et chage,

aijsoufioig
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts (cont.)

CONTAMINATION

Diagnastics

42

SYMPTOM

Mot

POSSIBLE CAUSE

Fooe aypeLiatan on nstallition or tusng senvios

High tead pressane

Moncardensities air

Lincisiess haad and
SN realing e

Wrmang salticrant & miked aivigaiants

Fameign mudther -
coppar filngs

Copper tubling cuttings

Cisper fxibe

Dty cappsr pifing oF nilrogen ral geed when
braeys

Veslcting Brade

Milregan nol vesd Juing Iiezing

Eolganng i

frding flue baloma.seming coppar partmy

Exrdad aodl daloar

Wriing BOMder skl

REMEDY

i anch coree, the cum | i swme, Becover rifrigeranl
A filier drigr. evacuiin . ond mechsrgio,

LOSS OF LUBRICATION

SYMPTOM

o preaans faikires

POSSIBELE CAUSE

e e s 10 lasge

REMEDY

Fediige oo 228 10 edraed o redurn

L suctaan pFrssLira

| e

Cmecs gysiam chargs.

Falrigerant inohs

Rt &ad nbohanye

Codd, miosay
LTI TR -
e

Diation of oil wiih relrigerat

Cioessevd DR guddsdiness,

Miisy COmprases

Ratrigesant migration n off-cerls

Cngcs ar aod erankcags haster,

Cold, swanting Flaoding Cheor syrstam change.
canpreesd)
| fncd Faducad mdor il [Tty fiter
Dy rdaor ool
Wiz duct sia
Rastriobad duct
Thesrrices 1 gt lire Aydvrss claldimar,
Hhaut eyching of Ciychng of daufny highe oF bing-peessung caninol Checs pressuned and ddoess cause of hkch or fow pres-
COTprEssnt sure, Aegloca cortmal ity
Lenaiid kg T s danial i,
Thermioslal In wupply aF straam, ol of calirenon
Customer misias
SLUGGING
SYMPTOM POSSIBLE CAUSE REMEDY
Oy st Lo Incizrect pigdra Rerviee pipe sire puideing,

T Auntivg when

rurming

Faudty indoor THY

Respipca TR




9.3 Service Analyzer Charts (cont.)

FLOODING
SYMPTOM

Fopr gstam oontrod
using a Ta

POSSIBLE CAUSE

Loods dangiig biudh

REMEDY

Beceurs Fhe Bl And inslats,

Bl in wronn lncation

Rsineaie it

Wiromp e THY

Lisa cormsct replaoenmnd.

I Supe et eetiire Jees than 5F 22K

Faxplace THY,

THERMOSTATIC EXPANSION VALVE (TX
SYMPTOM

High Suparmeal, Low
Sucdion P ing
Bk el Qe

158'F[BA*KD

POSSIBLE CAUSE

Bloksies Irearing and Docking b

REMEDY

Recovar chargs, install iar-arlan geacuaks piyakam,
ress hamge.

Qb of Tors Qn traleds] biscking valie

Feniesl Shafme, irafal Rer-drisn, AvACUARS ByRiam,
et hangi.

Lo refrigerart chings

Cgrrpsl thir chiyges,

Wapar buskdas in Baued lins

Frkreave restriclion in bguid lins, Corract B8 retdgeram
charcge,

Ry noncandsmsibie pmes.

the sika g covreciing

Misapplcaton of intemally sauakred vabee

| g cepmeat THW

Flugoed exlimal equakiizes lins

Fagree aglemad squalizar ine reghiction,

Ursdersized TAY

Replacs with cormect valve.

Logx of chage from powsr head semdng Gulb

Repimos power head or oomplets TX0L

C'l'n&il!,'lt Figratice figem SRSy D WD DO
bt P powisr hagpcl with waem, aat alesh,
Dieers valve spetule aommesily noe?)

Eneire TEW 18 warmer 1han Saneging b,

vialvie fesass 150 midch
revegerart, with ks
supartiest and highes
i Acsievial suclion
[FESTLE

Mokstire causng valee fo slick open,

Raecownr raltigarant. replace Mbar-diksn svacusta svatam
nng rochaega,

Dirt o lore ot etaleisl conieing naln 10 slick
Cipr

Fecovar relrgerdnl realace Blbar griee, svacdate dysiem,

BND FRCharo,

TEY sei edi |2 guigling or hissing sound &
braard AT THE TN during Ehe off aipche, if fiva =
the aausel. NOT APPLIGABLE T BLEED PORT
WALVES.

Faplocs the THY

CArersized) Tay

Inzall comest TEY.

fnconect sonsing bulb lwoabor

Irestad| bulb with tevso: roourting straps, in 2:0000r 404
PTG oh Sustion lime, Witk insudatica.

Levw mipate | aciuptmen|

Aapinar TX.

Insanecly install=d, or esincles sxiemal
] lFar hivg

Pemrmye mesdrerhan, ar relacals edernal aquaizern

9.0 DIAGNOSTICS & TROUBLESHOOTING
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DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts (cont.)

THERMOSTATIC EXPANSION VALVES (cont.)

SYMPTOM POSSIBLE CAUSE REMEDY

Fafrigeasdl tradnags om looded saparaiar In=tal] trigr ribdie 1o thes b ol Be evapealn Sl

D parassar losd
back upon star-ug Ineperabla crankoass hemer or arankeapi heater | Beplped e ankd crarkoase hedater

re=aded
W nesal evagarabor croust e Engire aiffonw 13 egqually distoibuiled eoogn evapiealion
Hupsitiead I8 e 1 Chack o7 biocked gisin huior fubes,
ricernal wrth |oe
suclinn pressurs L load or aitllcw entarhy svaparaio: Sl Enswrt odar 18 inoing erbper ar-Tlce.

HermnauaTarrast gy Birlke restralion.

T = swrrsized Install comrect TXY,

Diagnasics

Sennlng bidb Is affected By liguld reivkpeeant o Ainoate wongirg Gulb In araier posdion arund te
St rafrigsarant ol Bowing through section line cirgimtarence of the sucban ke,
HICTON [FesaLIG

Rtk s Te Umesgunl rafdgeant flow through eyaponsior Enqsure sanaing bl |5 losnied propeily
= . ’ el HE L
host g = Cack for BiGEHed dihibuter i,
Ieasdure Tneszing snd partially bocking TEY Aecover redigerant. chongs Eliar-crisn, svmsuade sysbsm,
arsd Fach arge,
Exbarnal scuafasr line not cornesiedt ar ine Carmnest squnlizer ne in propesr ipcotion, or Mmoo any
pki g AT P AT
¥eina dioea Nt Sanzin ot g cperating ch A Ty
gk ot ol fenalng bulb losd ity cperating chams eniace T
Yalse body dairsded diking asldering or oy Anplwss THU

I mstals
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TROUBLESHOOTING

9.0 DIAGNOSTICS &

9.4 Troubleshooting Tips

COOLING MODE
TROUBLESHOOTIMNG TIPS
INDICATORE
— DISCHARGE | SUCTION | SUPERHEAT COMPRESSOR
BRGELEL PRESSURE | PRESSURE Mormal: | SUBCOOLING AMPS
oy, [,

[2.8° - B.3°K] ARG AN
Overcharge High Highy Law High Hiih
Undercharge Lowr Lonw High Lover Lo
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Servicing shall be

riormod only as recommended
organdestion ar

ﬁ 10.1 General Guidelines

nutaciurer sccrodiied o each ﬁ;ﬂl}ﬂl] competen
eguipment with flammable redrigerant. The achieved c

NG

IHhtI.gr!ﬂnrlui who are irained by a iraining
lnn Ild-s thad ke st in Iunl!l-u-llﬁn far servicing

Fricr to beginning work on systems. containing AZL
REFRIGERANTS. safety checks are necessary

to ensure that the rigk of ignifion is minimized,

For repair to the REFRIGERATING SYSTERM, the
fatkwmg procedures shall be completed pricr to
conducting work on the system:

= Waork shall be undentaken under & controlled
provedurs 0 a5 to minimize the sk of g
flammable gas or vapor being preseni while the
work is being peripimed.

= All mainfenance siaff and ofhers working im the
local area ahall be mstructed on the nature of work
being camed oul, Work in canfined spaces shall be
avoideda,

= The area shall be checked with an appropnate
refrigarant detector pror 1o and during work, to
enzura Tha technician iz aware of potantialy toxic
ar flammable atmospheres, Ensurg that the leak
detaction equipment being used is suitable for uee
with all applicabla refrigarania, Le. non-sparking,
adequately sesled or inirnsically safe,

= It any hot work iz 10 ba conducted on the
rafrigerating equipment or any assockated parls,
approprata fire sxtinguishing equipment shall be
avallabde 1o hand, Have a dry powder ar CO2 tiva
extinguizher adjacent to the charging area.

= Mo person carrying out work in relation fo a
REFRHGERATING SY3TEM which invoives
exposing any pipe work shall use any sources

of ignition In-such 8 manner that it may lead fo
the riak of fire or explosion, All possitis ignilion
saurces, inchuding cigarette smoking, shoukd

be kept sufficiently far away from the site of
inatallation. repaining, removing and disposal,
during which refrigerant can possioly be released
lo the surrpunding space, Pror 1o work faking
place, the area around the eguipmand iz to be
surveyed fo make sure that there are no flammatie
hazarda or ignition risks. “No Smoking” signa ahall
be displayed.

* Enaure that the area is inthe open or that i is
adequataly vantlated before brasking into the
system or conducting any hot work, A degrae of
vantilation shall confinws during the pariod that the
work (s carmed ouyt, The ventilation should safalky
disperse any released refrigerant and preferably
axpel It axternally inig the aimosphera,

# 10.2 Checks to the Refrigerant Equipment

Whera electrical componants are being changed,
they shall be fit for the purpese and to the correct
specification, At all tmes the manufacturer’s
maintenance and senvice guidslings zhall be
fotbowrad. IF im doubt, consult the manufscturer's
tachnical department for assistance.

The foflowing checks shall be applied 1o
instalistions using AZL REFRIGERANTS:

* The actual REFRIGERANT CHARGE is in
accordance with 1he room size within which the
refrigerant containing pars are instalied,

= The ventdation machinery and outiels arg
operating acequataly ard are not ohstncked,

= It an indirect refrigerating circuit iz being usad, fhe
sacondary circult shall be chacked for the presance
of refrigerant,

= Marking to the eguipment confinues to be visible
and legible. Markings and signs that are ilegible
shall be corected,

= Helrigerating pipe or components are inafailed in
a position where they are unlikely to be exposad
Io any subslance which may corrode refrigeran
containing components, unless the componenis
are consiructed of materials which are inharendiy
resistant 1o being comoded or arg sultably
proteched against being =0 corrcded,
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ﬁ 10.3 Checks to Electrical Devices

Hepair and malntarnanss 1o phacirioal Camponents
shall include initial safely checks and componan
inspection procedures. If & faull exists that coukd
compromise safely, than no elecirical supply shall
be connected o 1he Srewit until i B satistactorily
dealt with. If the faull cannot be corrected
immadiaialy but it s necessany o cantinua
aparation, an adeguate lemparary solution shall
be usad. This shall ba raparted o the owner ol the
adquipmant z0 all partes are advised. Inilial saiely
vhecks shall include:

= THat capatitors ars discharged: this ghall be done
in & sale manner to avoid possibility of sparking.

* That na iiva electricsl companents and winng ars
axposed while charging, recovering of purgng the
sysEterm.

= That there iz continuily of garth banding.

$ 10.4 Repairs to Sealed Components

Duwring repairs to sealed componants. all alectrical
suppdies zhall be disconnected fram the eguipmeant
being workad upen pricr to any removal of seasled
covers, etc, IF it is absolutsly necessary to have
an sfecincal supply o equipment during servicing,
then a parmanently operating form of leak
datection shall be located aft the most crifical point
ta wam of & potentially hkazardous sifuation,

Faricular attenfion shall be paid o the following 1o
ensure that by working on glectrical companents,
the casing is not altered in such a way that

the level of protecton is atfected, This shall
incfude damage to cables, exceasive number

of conpections, tfemminals nof made to orginal

specification, damage to seals. incorrect fithing of
glands, ele,

= Ensura that the apparatus s mpunted socuraly,

= Enaura that seale or sedling materials have mot
degraded to the point that they na longer serve the
purpnses of preventing the ingress of fammable
atmospheres,

* Replacement parts shall be in accordance with
the manufacturer's spacifications. Sealed electrical
compnnenis shall be replaced.

siunuajuiow

# 10.5 Repair to Intrinsically Safe Components

De not apply any permanent inductive or

capacitance loads 1o the cirowl withoul ensuring
hat this will nof excead the perrrissible voltage
and current parmifted for the squipment in Use.

Intrifslcally sale components are the only hpes
hal can e worked on swhite v in the presencs of
b llammable atmosphere. The lesl apparatus shall
b at tha cormact rating. Replace componants only
with parts spscified by the manufaciurer. Other
parts may rasull in the igniticn of refrigarant in the
almosphers Irgm a laak,

NOTE: The use of gilicon sealant can irshiblf the
effectiveness of some Lypes of leak detection
eguiprrant, Inrinsically 2ate components must be
replaced and do not have to be Eolalad pricr to
wirking on hearm.
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#¥ 10.6 Cabling

"

Chack that cabling will not be subject 1o wear,
corrgaion, excessive pressure, vibealion, sharp
adges. or any other adverse emvironmental effects.
The check shall akzo 1ake inte account the effects
of agng or continual vibraton from sources such
A3 COMpressors of fans.,

Under NO circumslances shall polential
sources of ignition be used in the searching for
or detection of refrigerant loaks. A halide torch
far any other delector using a naked flame}
shall NOT be used.

The following leak detection methads are deemed
acceplabia for all refrigerant systams:

* Elgctronic leak detectors may be used fo detect
refrigarant keaks but, in the case of FLAMMABLE
REFRIGERANTS, ihe sansitivity may not be
adequate, or may naad re-calibration. {Delection
aquipmant shall be calibrated In a relfgerant-liras
araa.) Ensurs that the delactor is not a polantial
source of igrilian and 8 suilable lor he relrgerant
used. Leak deteciion equipment shall be sat al a
parceniage of the LFL of the refrigarant and shall
be calibrated 1o the refrigerant amployved, and the

When braaking intc the relrigerant circuit 1o make
repairs or for any other puroosze, i & importam
that best practice is folowed for A2L refrigeranis.
The tollowing procedure shall be adhered to safely
remove refrigerant following local and national
requlations,

=Evacuala

~Purge the clreull with inest gas (oplional for
AZL)

-Evasuats (optonal for A2L)

=Confinuously fluzh of purge with Inert gas
when using flame o open drouit

= Cipen the cirguit

Tha rafrigesant chamnge shall be recovered into the
corect recovery cylindera if vanting is not allowed
by kocal and nativnal codes. For appliances
containing AZL refrigeranis, The system shall be
purged with oxygen-free nitrogen to rendar the
appiance sale far flammeble refrigerants.

[T SERVICING

ﬁ 10.7 Detection of Flammable Refrigerants (WARNING)

appropriate percentage of gas (25 %5 makimum) is
confirmed.

* Leak detaction fluids (such as bubble method
or fuorescant malhod agenis) am also suitable
foar e with meost rafngecants bt the use of
detergants containing chloring shall be aveided
as the chiloring may raact with the refngerant and
Corrada e copper plpa-wark.

I a leak is suspacied, all naked flames shall be
rernovediextinguished. Il a leakage of refrigerant 15
found which reguires brazing, all of the refrigerant
shall be recovarad fromm the system, of isolated {by
means o shul off valves) in a parl of the system
remole rom the leak. Removal of rafrigerant shall
be according to the next saction {10.6 Ramgval
arl Evacualion).

$ 10.8 Removal and Evacuation

This process might need 1o b8 repaated several
limes. Compressed air or oxygpen shall NOT be
used for purging refrigerant systems. The outlet
for the vacuum pump shall NOT ke close fo any
potential ignition sources, and ventilation shall be
available,

For appliances containing flammable refrigerams,
redrigeranis purging shall be achieved by breaking
e vacuum in The system with onygen-free
nitrocgan and conlnuing o Gl unbl the working
pressure s achieved, then venting o atmosphare,
ard finally pulling down to a vacuum {optonal

for AZLY. This process shall be repaated unlll

n refrigerant is within the system (optional for
AZL). When the final oxygen-frese nitrogen change
15 usad, the system shall be vented Gown o
atmospheric pressure o enable work o lake
place, The outlet for the vacuum pump shall NOT
be close o any polential ignition sources, and
vanfilation shall ba availabbe.
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% 10.9 Charging Procedures

RFefer o Section 5.4 Refrigerant Gharging of the
mianual,

ﬁ 10.10 Recovery

When removing refrigerant from a systam,
aifter [or S8RaCing or gecommisgioning, | &
recomimended good practice that all refrigerants
are ramoyved salely

Whan transfernng refrigarant inlo oyvlindets, ansure
that only approprate ralrgarant recovery cylinders
are employved. Ensura thal the correct numbsar of
cylinders lor holding the iclal sysiem charge s
available. All cylinders o be used are designaled
tar the racowvarad refrigarant and labekad for thal
relrigarand {l.a. special eylinders for the recoveny
of rafrigarant). Cyhindars shall be completa wilk
pressure-reliel vahve and associated shut-off valves
in good working order. Empty recovery. cylindars
ara evacualed and, i possdle, codled balore
reCaven Doolrs,

The recovary adquinment shall ba in gocd warking
order wilh 2 sef of instructions concaming tha

equipimaril 1hat is al hkand and shall he suilable for
1he recavery of the AZL refrigeranl if in doubt, the

inanulacturer should be consulled. In addition, &
sal of calibrated welghinyg stales shall be availabla
and in pood working ordar, Hoses shafl be
complete with leak=lrae disconmnect couplirgs and
in good condison,

The recovered rafngerant shall be procassed
according to ocal legislation in tha correct racovary
exlinder, and the ralevant wazle ransier nole
arranged. Do not mix refrigerants in recovery unils
and espacially not in cylindares.

Il compressars ar Sompréssor oils are o ba
removead, ensura that they have been evacuated
1o an gocaptable leval o make cartain the
relrgarant doas nof ramain within ihe lubricant.
The compressor body shall not be heated by an
apen flame ar other ignition sourses to accelerale
fhis process. When il = drained from a system, #
shall be carriad pul safaly.

ayupuajuloy

49



Muointenance

50

"

~10.0 OUTDOOR UNIT SERVICING

% 10.11 Decommissioning and Labeling

Before camying cul this procedure, il is essential
that the technigian is completely famiiar with the
equipmeant and &l (s detail. It is recemmended
good praclice that all refrigerants are recovered
safely. Prior to the task being carried oul, an ol
and refnigerant sample shall be taken in caRas
analysis s requived prior 1o re-use of recovered
refrigerant, It Is essential thal electrical power is
available before the task s commenced.

8} Become famifiar with the equipment and its
aperation,

b} Isolate system eleciricaky.
€ Belore afternpling 1he procedure, ensum that:

= Mechanical handling eguipment iz
avallabie, i requived, for handling
refrigarant cylinders;

= Al personal protective egquipment is
available and Being used comectly;

= The recovery process is supenvised at all
times by & competent person,

*  Recowvery equipment and cylinders corfamm
o ther appropriate standards,

dy Pamp dowmn refrigerant system, f possile,

o) 1@ vacuwm |5 ml possible, make a manifold so
that refigerant can be removed from various pans

af the system,

I Make sure thal sylindear ia siluated on the scakes
betore recovery tekes plece,

qi Start the recoveny mackine and operate in
accordance with instructons,

Ny Do mod ovedill cylinders (ine more than 80 %
wolume liquid charge),

i) Do mot exceed the maximum working pressure of
the cviinder, even temporarily.

11 When the cylindars have been fllled correctly
and the process completed, make sura that the
evlinders and the equipment are removed from sie
promptly and all isclation valves on the equipment
are closed ofi,

k) Recovered refrigerant shall not be charged mto
angther REFRIGERATING SYSTEM unless it has
peen cleaned and checked.

Eguipmenlt shall be labeted stating that IV has been
decommizzionad and emptied of refrigerant, The
label shall ba dated and signed. Ensura thal there
are [abels on the aguipment stabng the eguipment
contains FLAMMABLE REFRESERAMT.
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$¥ 10.12 Outdoor Coil Cleaning

Tha culdaor tan draws air acrass the coll euring
operation which resulis in contfaminants collecting
on and babtwaen the atuminum firs, Theasa
cortaminants restrict the alsllow through the coil
resufting in reduced capacity and sfficiency and
Incraasss tha temparatura of the componants thal
can reduce their life. Therefora, it is recormmeandad
ihat the oatdoor cail be cleanad at least annuslly
by a qualified zarvice tschnkcian using a nar-
corrotive coi cleaner and low pressure water
hoss sprayer. Care must ba laken nat o darmnags
ar flatten ouwt the fins by sprayng the fing from

an angla. Washing froen the 1op of the coil down
from the inside oul ks the most effective meathod
of clearing the coil. The exterior louver panels and
unit top ars easily removable to faciitate the coll
claanirg task.

WARNING: Disconnect electrical power to

the unit befere removing the tep panel or any
electrical pansl as the fan motor could start at
any time and live electrical connections will ba

exposed.

ﬁ 10.13 Cabinet Cleaning and Care

Annual cleaning of the axterior cahinet is
recommended wusirng & mild detergant, water, and
cloth/sponoe o remove dust, mald, and potestially
cormaive contaminants that have collected on

the cabinat, It s 2lso ecommandad to apply 2
gead quality automative wax 1o the paintad matal
cabinet parts annually ta protect the finisk and to
restore the ghoss of the paint. Do not apply wax to
ihe plastic parls,

ﬁ 10.14 Motor Lubrication

OR UNIT SERVICING

The bearings in the ouldoos mator are pre-
lubricated by the maotor manufactures and do
rit have olling ports, Tha moator wild men for
an indefinite paripd of fima without additional
ubrcation,

£ 10.15 Replacement Parts

Ay replacement part used to replace paris
orignally supplied on equipment must be the same
&3 oF an approved aliernate fo fhe orginal part
supplied. The manufacturer will not be responsible
Tor replacemeant parts not designed 1o physically

fit or cperate within the desian parametara the
orgingl parts were sslectad for

31
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11.0 WIRING DIAGRAMS

11.1 For Single-Phase Models with PSC Motor
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