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AWARNING:
asannoicarionor || AIR COOLED

rormarion: || CONDENSING UNITS

nesenemuenoe | INSTALLATION INSTRUCTIONS

ARE |HTE|'|':II[I:'EEDI.|.!-LS AN .Elﬂ
e St °Eor | (-)A16AY MODEL SERIES 16 SEER2
PROPER INSTALLATION,
ADJUSTMENT, AND
OPERATION OF THIS UNIT.

READ THESE INSTRUCTIONS
THOROUGHLY BEFORE FEATURING INDUSTRY STANDARD

ATTEMPTING INSTALLATION "
OR OPERATION. FAILURE R-454B REFRIGERANT

TO FOLLOW THESE
INSTRUCTIONS MAY
RESULT IN IMPROPER
INSTALLATION,
ADJUSTMENT, SERVICE,
OR MAINTENANCE
POSSIBLY RESULTING IN
FIRE, ELECTRICAL SHOCK,
PROPERTY DAMAGE,
PERSONAL INJURY, OR
DEATH.
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Da 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
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(AWARNINGS:

« Thesa nstrustions are intended as an aid 1o

qualified. Bcensad service personniel for proper
installation, adjustrment, and operation of this

unit. Read these instructions thoroughly before
atternpting installation or operation. Fallure o
follow these instructions may result in improper
installation, adjustment, 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 eleciric power at the fusa box ar sarvice
panel before making any electrical connections.

Complete the ground connaction before making
lime valtage conneclions. 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 resulfing in severe personal
Injury or death,

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

This unit is 8 PARTIAL UNIT AIR CONDITIGHNER,
pomplylng with PARTIAL UNIT requirements

of this Standard, and must anly ke connactad
to other units that have been confirmed as
complying te corresponding PARTIAL UMIT
requiremonts of this Standard, UL 60335-2-40¢
CS5A G222 No. 60335-2-40, or UL 1985/C5A
C22.2 No 236,

- Do not use oxygen to purge lines or pressurize

system for leak test. Dxygen reacts violenlly
with @il and possibly with R-4548, which can
causs an oxplosion resulting in severs porsonal
injury or death. R-410A systems should not be
retrofitied with R-4548. Such a retrofit violates
the product listing and may result in severe
personal injury or property damage.

The top of the scroll compressor shell is hot.
Touthing the comprssor top may resull In serious
parmonal injury,

Tha manufacturer's warranly doas not cover

any damags of defect to the unit caused by the

attachrmesnt or uss of any componenis, acosssories,

or devices (other than those authorzed by the
manutaciurer) inta, onio, or in conjunction with the
condensing unlt. You should be aware that the

_'-,.'|
uase of unauthorized components, accessories,

of devices may adversaly affect the operation
of the condensing unit and may alse endanger
life and property. The manufacturer disclaime
any responsibility tor such Bss or injury resuting
from the use of such unauthaorized components,
ACTRIEOMES, OF Cevifes,

* This appliance is nat intended far use by parsaona
including children) with reduced physical, sensory
ar menial capabilitiss, ar lach of exdperigncs and
knowledge, unbess they have been given supsrvision
oF instrsction concerning use of the appliance by &
paraan responsible for their safaly. Children should
be supervised to ensura that they do not play with
the applance,

ACAUTIONS:

* Refrigerant R=<2548 oporates al pressures similar
1o B=4104, However, It |5 classified in safely
proup AZL. Ensure that servicing equipment is
compatible with group A2L refrigerants and In
partioular with FB=3548.

= Dnly mateh this outdoor unil with & matched Indoor
coll or alr handléer approved 1or use with thils outdaan
unit prer the unil manufacturer's specification shoet,

= The indoor coil must be equipped with an
elecironically povwarsd leak detection syetam. To ba
effective, the unit must be electrically powsred af all
times after installation, othar than when servicing.

« Dby use indoor coils approved for use on R-4548
systems, A B4 104 coil has not been svalualed
far usae with R=-4584B8 and may lack a refrigerant
datection systam necessary for sate oparation of
the system. The A-<H0A coil could also contain a
PVE or POC oil which is incompatible with the POE
ofl usad in B-4548 avslems and could resull in
refinbility issues with the compressor end TXVs,

* The comprassor has an infermal overload profecion
Undar sama canditions. it can take up to 2 hours for
this owvarlasd (o ressl. Make aurm averload has had
tima fo regat belore condamnirg the comprasson

= Thee fimedd wirirg ingulation must be protected,
for example, by insulating sleeving having an
appropriate femperature rating. Any means for
discannaction must be mcorporated in the fued
wirings i accordance with the wirng rules,




1.0 IMPORTANT SAFETY INFORMATION

rﬂWAHHING:

Safety

» 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 plerce or burn.

* Be aware that refrigerants may not cantaln an

odor.
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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 imformation contaired in this manual has
baen prepared fo essist in tha proper installation,
operation, and mainterance of the air conditioning
syEtam,

Read this manual and any instruchions packaged
with separate equipment required to meke up tha
syaten: prior o nstallation. Homeaowner should
retzin this manual for future refarence.

2.2 Importance of
Quality Installation

A quality instalfation s oritlcal o.assure sakhaty,
relability, comfaort, and customer satizfaction,
Strict adherence to applicable codes, the
infarmation in this ingtallation manual, the indaor
undl installation manual, and the thermostal
installation manual are key to a quality installation.
Read the entire nstructicn manuals before starting
the instaliation,

IMPORTANT: Thizs product has besn designed and
manufactured to mest carified AHR| capacifty andd
efflciency ratings with the appropriate indoor urits.
However, praper refrigerant chamge, proper airflow,
and refrigerant line sizing are critical to achleve
aptimum capacity and efficiency and to assurs
rallable operation,  nstallation of this produst
should follow the manufacturas’s refrigarant
charging and airlow Instructions located in this
installation manwal and the charging chart |absl
nffixed to the sutdoor Unit. Failuse te confirm
proger charge and airfiow may reducs enengy
alficrancy and sharlén aguipmeant bfa.

The eguiprment Ras been evaluated In accomdance
with the Code of Federal Regudations, Title 24,
Chapter XX, Part 3280,

Install tha unit in accordance with applicakls
naticnal, staie, and local codes, Latast ediiions
farg fvallable frosn: “Mational Fire Profectsan
Agspciation, Inc., Batteryrmareh Park, Quincy, MA
02268." These publications are;

® ARNZINEFPA Mo, TO-[Latest Edition) Maticnal
Blectrical Caode,

2.0 GENE

= NFPA BOA Instaltation of Alr Conditfoning and
Venlilating Systams.

= MFFA B0B Installation of Warm Air Haating and
Alr Conditioning Systems,

2.3 System Sizing and

Selection

Before specifying any air-conditiening equipment,
4 sunvey of the structure and heat gain calcubation
st be made. A heat gain calculation invalves
Identifying all surfaces and openings that gain
heat from the surounding air and quantifying

that heat to determing the amount of heat that
needs to be removed. A heat gain caloulation also
calculates the axtra heat load caused by sunlight
and for humidity removal, These factors must be
considerad belore sabecting an air-conditianing
ayatam to provide yea-round comfort, The Al
Conditloning Contractors of America (ACCA)
Manual J method of load calculation s ona
racognized procedune for datsrmining the cooling
foad.

After the proper eguipment combination has
been salecied, satizfying Doth sensibbs and
lalent ragulimmants, the system must be proparly
insialled, Only then can the system provide the
comfort it was designed to provide.

Thers are several tactors that instaliers miost
considern

¢ Qutckonr undt facation

* Indoar unit blovear speed and airflow

* Proper eguipment evacuatien

» Suppdy and return air duct design and sizing

* Rafrigarant charge

» Syatem air balancing

e [Effuser and return air grille focabon and aizing

IMPORTANT: cicossive use of

albowrs in the rafrigerant lne 22t can produce
pxcassive pressure drop. Foliow imcusty

best prastices for installation, Inatallatizn

and commissloning ol this squipment is (o

e performed by ramed and qualified HWAC
professionals. For technical assistance, contact
vaur Distributor Serdoe Coordinatar,
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90 GENERAL INFORMATION

2.4 Importance of
Proper Indoor/Outdoor
Match-Ups

To azsure many vears of reliable operation and
OMEmum customar Soimion and 1o assura the
outdoos wnit warranty remains vald, an air-handler
modal ar indoar eollTumace combination should
ba splacted that s properly matched to tha
ouldacs unit. The resemmended approach is o
selest an ai-nandler or indoor coil and gas furnace
that mas an AR match with the owldoor und.
Refer to the AHR! directory at waew.ahndirectony,
org o confirn the airbandler and ouldoor wnit gre
A cerified combination in the AHRI Directan.

2.5 Checking Product
Received

Upon mceiving unit, nspact it for any shippirg
damage, Clams for damage, sither apparent ar
concealed, shoukd be filed immediataly with the
shipping compary. Check modsf number, electrical
chamclarstics, and actessonas 1o detarmineg o they
are camrect, Check system compoenents (indoor coill,
cutdoar wnil, air handlerurnace, sic,) to make surs
they are propesly matched,

2.6 Efficiency Testing
Notice

For purposeses of verifying or testing efficiency
ratings, the test procedurs in Tithe 10 APPENDIEX
K1 to Subpart B of Part 430 {Uniform Test
Mathed for Meassuring the Energy Consumplion
of Central Air Conditionars and Haat Pumps} and
the cladfying provisions pravided in the AHRI
Operations Manual 2107240 that were applicabls
al the date of manutacture showld be used for test
sat up and performance,

2.7 Compressor
Break-In Notice

Price o agendy testing, the wunl must ba mn for 20
ninwrs at 115°F [48,1°C] outdoos ambient temperature
with BO°F [26.7°C] dry bulb?5F [23.9°C] wet buib
indagr ambiant temperature to break the compreasor
in.
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3.0 UNIT SPECIFICATIONS

3.1 Model Number Nomenclature
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3.0 UNIT SPECIFICATIONS

#¥ 3.3 Electrical and Physical Data
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4.0 INSTALLATION

%¥ 4.1 Tools and Refrigerant

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

Manifold Sets:

= Lip to 8O0 PEIG [5,516 kFa] High-Side

- Up to 250 F3IG [1,724 kPa] Low-3Side

- 550 PSIG [3,792 kPa] Low-5Side Ratard
Manifold Hoses:

- Servica Pressurs Rating of 80D PSIG [5,518 kPa]
Recovery Gylinders:

= 400 PSIG (2,758 KPa] Prassure Rating

- Dapt. of Transportation 484400 or ABWEO0

i ]

P Bt o ok Walan
Ve Pedir s LT R |.
rru
: Alhﬂﬂ-rﬂ
H % H
el

ACAUTION: rsses i« chassiied

as safety group A2L per ASHRAE Standard 34,
"-"HII}' trat sardice squipmant and Instrumsnts ane
cerified for usae with group AZL refrigerants, and in
partaular with F=4548.

4.1.2 Specifications of R-454B

Application: R-4548 is not a drop-in_
replacemant for R-410A, Equipment designs
must accommodate the safety group AZL of
A-4548, It connol be retradfitted info B-2 104
Syslems,

Physical Properties: H=1548 has an
atrmoapheric bubble point of 596 °F [-50.9 °0]
and an atrmosphenc desw polnd of =58.0 °F |=50.0
"], s bubble point saturation pressure at 77
"F [25 *C] s 213 psig [1489 kPaj and dew point
saturation pressurs at 77 °F [25 70 iz 205 paig
[1415 kPal.

Composition: P—434B is a non-azeotropic

mixture of 53,9% by welght diflucromethane {(HFC-
32) and 31.1% by weight 2,33, 3-tatraffuors-1-
propene (HFO-1234yf).

Pressure: The pressure of R=-4548 |5 similar to
that of R-41048,. Recovery and recycle eguipment,
pumps, hosas, and the ke must have design
pressurs ratings approprate for B-4548,

Flammability: B=45648 |5 classified as safety
gracp AZL, where the 2L flammabilily class
indicates lowwr flammability, B-4540 and air
should never be mixed in tanks or supply

linas cr be allowed to accumulate in storags
tanks, Lezk chacking shouwld be conducted using
nitrogan OhLY.

4.1.3 Quick-Reference Guide
for R-454B

» Fafrigerant F—4548 operates at pressuras simdar
Lo B9 0. Howreviar, it ie classiliad in sately group
AL, Ensure that ssnsing eguipmeant 3 compatible
with R—45<4H.

s Rafrigerant cylinders are no longar color-coded,
F-154E oylinders are light gresn gray In color with
a red band on the shoulder ar top of the oyfinder to
indicate Hammabidliy.

¥ F-3548 is only compatible with POE oils

= Watuum pumps will nat rermove mosturs from POE
oll uzed In B~<4548 aysiems,

» B-4548 systems showld be charged weth liguid
refrigerants i liould phase, B=354B oylinders
showdd be invertad to snaurs kqusd chamirg of the
eopuipaent,

s Do misd izl a sushon line fitter dnoer in e Boud
B,

» & factons-approved autdear liguid line filker drier ia
shipped with svery unit ond mast be instalied in the
Bguid lime at the time of installation,

Filter driers must D rated for mininnum warking
presaure of 600 psig, The fiter grer vall anly have
adenuats maisture=-holding cagacity if the system
& progperty evacuated,

= Dezlccant {drying agent) must be compatiol for
FOE célzs and R-454B refrigerant,

= F=d548 cylinders contaming kess than 50 lbs
ot refagerant require 2 GGEA 164 fiing, R-4548
cvincers containing mone than 50 [bs of refrigerant
require g CGEA BTG fitting,
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4.0 INSTALLATION

£ 4.2 choosing a Location

4.2.1 Allowable Clearances

12" [30.5 em] to gide infake louvers

24" [61.0 emj to sarvice sccess panals

60" [152.4 cmi] vertical for fan dizchame

If space hmitations exist, the following clearances
will hawve mindmal Impact to capacity and sfficiancy
and are panmiltbed;

single-Unit Applications: Mnimum of §° [15.2 cm|
to side intake louvers. Do rot reduce the 60" [152.4
cm] for fan discharge or the 24° [61.0 om] service
clearances.

Multiple-Unit Applications: For units positiorad
next fo each other, a minimum of 6" [15.2 om]
clearance betwean units |5 recommended for 1.5
and 2 tan modeds and 9° [22.9 cm) for 2.5 tan 1o

5 1on modefs, D not reduce the 60° 1524 om|

for fan discharge or the 24" [B1.0 cm)] service
clearances,

I M FO HTAHT: Consult local and

national budlding codes and omdinances for special
instalkation requirements, FoBowing lecation
information will provida longer [He ard simplified
sarvicing of the outdoor unilt,

HDTICE: These units must be installed

outdoors. Mo guctwork can be attached, or
offhier madilications made, to the diszharmgs grilie.
Modifications will affect pedformanee or apsration,

4.2.2 Operational Issues
Related to Unit Location

IMPORTANT: Locate e unit in a

rmanner thal will not pravent, mpain or compmamiEs

thie performance of other eguipment irstalbed (i

progimity to the unit, Maintain all required minirum

distances o gas and electric meters, drver vents,
and exhaust and inlet openings, In the absence of
matianal codus o manufaciures’ rreammandations,
local code recammeandaticns and requirsmsants will
take precadence.

» Refrigerant piping and winng should be properly
sized and kept as shord as possible to avoid
capacity losses and increased operating costy,

o | geate the unit wherg water runofl will not craste
a problam with the equipment. Fosition the it
away Trom tha drip adga of the ool whenever
pessible, Unis are westhenzed, but can be
affectsd by waler powing into the uni from the
Jumgtion of rocflines, withouwt profeciive guiterng.
Large walumeas of watar entaring tha unit whils in
operation can impact fan tlade of motor Fa.

» Closaly follow the clearance reocommendations in
section 4.2.1.

s 24" [61.0 cm) fo the service panel access

= 50" [152.4 cm] above fan discharge [unil o}
to preveant reciroulation

® 6" [16.2 om] to coll grlle air nlets
wath 12" [30.5 om] minimum recoemmendad



4.0 INSTALLATION

% 4.2 Choosing a Location (cont.)

4.2.3 Corrosive Environment

The metal parts of this unit may be subject to rust ar
deterioration if exposed 103 corrosive envircnment,
This oxidaticn could shosten the eglipment’s wsaiisl
life,

Cormosive elements include. but ara not limited 1a,
salt spray, fog or mist in seaccast areas, sulphur o
chioring from lawn watering systems, and varous
chemical sontaminants from indusiries such as paper
mifie and pefraleum refineriss,

If By wnit 13 bo be instalied in an area whono
conteminants are likely to ba a problam, epecial
altention should be given to the eguipment kacation
and exposURe,

e Avold having lawn sprinkler heads spray directly on
the unit cabinet,

| cogstal groas, oate the unit on the side of the
buibding away from the waterfront,

& Shialding provided by a fence or shrubs may give
somie pratection, but carmat violate mikimum
airflow and service access clearances,

ﬁ 4.3 Mounting Unit

ﬁWAR"IHG: Disconnect ail power to

unlt before starting maintenance. Fallure to do 50 can
cause alectrical shock reaulting in 3avera personal
Injury oF deati,

Regutar maintenanca will reduce the buildup of

sonaminants and help to protect the unit’s firish,

= Freguant washing of the cabinet, fan blade, and
coil with fresh water will remove most of the salt or
other cartaminants that build up on the unit,

® Fagilar cleaning and waxing of the cabinat with an
autemobile podish will provide soma protection,

s A Lguid cleansr may be used several thimes & year
to remcve matter that will not wash off with water,

4.2.4 Customer Satisfaction

Issues

s The cutdeor unlt should be [ocated away from the
living, sleeping, and recreational spaces of the
owrer and (hose spaces on adjoining property,

« To prevent noias tranamission, the mouniing pad
for the cutdoor unit should not be connected to
the structure and should be located a sufficient
distance above grade 10 pravant ground water Tram
antaring the unit,

4.3.1 Unit Mounting Methods

This cutcoor unll may be mountad in a number of
ways, The moat common method i on 2 goound
mounted eoncrete or pre-fabricated pad, 1t can also

ba mountad en 8 geound ofF moof meounted metal frame,

woodan frame, or 4" x 4" [10.2 cm ® 1002 om) woocen
strimgers. i3 extremely important fo properdy secure
the unlt o the pad o frame 2o it goes ol shift during
high winds, seismic events. or othar autside forces 1o
eliminats the possibility of a safety hazard or physical
damage to the unil, Local codes in regions subject

to freguent hurricanes and saismic events will dictats
apecific mounting reguirements and must be followed.

4.3.2 High Wind and Seismic
Tie-Down Methods

The manufacturer-approvedresommented method is
a quide 1o securing eguipment far wind and seismic
loads, Cther methods might provide the same result,
but the manufactursr methed is the only one endorasd
by the manufacturer for securing equipment wherg
wind or earthquake damage can occur, Additienal
Infaemation i available on the manifaciurers's wabsile
of from the wholesale distributor,

11
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4.3.3 Elevating Unit
ﬂWAHHIHG: Secure an slewated unil and fis

algating stand n onder te pravent Hipping. Fallues to do S0 may
Fesult in savene parsenal Inury or Geath,

I alevating ihe unit, either < o Mot roof or.on & giab, obssrve the
fol'owing guitalinas,

«Tha botlom of the bezepan has receptaclss for 47 [10.2 om|
achediile 40 PVE pipe that car be cul 1o length and used &6 rigess
lar skaby appdic i ond.

o | sbavating & unit on a flat oot wss 40 % 4% (1002 oon 2 902 o o
Bqu bRt Sngars podilionsd ko distnbme unil wakht svanly and
prayeEnk noise and vieratioh,

HBTIGE: Do reof Block dram openings an bottem of

wril,

4.0 INSTALLATION




4.0 INSTALLATION

% 4.4 Refrigerant Line Set Selection

4.4.1 Replacing Existing Systems

Ta pravant tailure of a paw unit, the existing jine st
must be comactly sizad for the new unit-and must
be cleaned or replaced. Cargé must be taken o

fhe sxpansion device is not plugged, For new and
replacement units, a Figuid ling filter drigr must be
installed, Test tha of for acid, K it tests poaitive for
acid: a sucbon line filter drer is mandatony,

IMPORTANT: v replacing an

F=47108 unilt with an A-4548 unff, verity that the
lirazet arsd any joints in the lireset comply with
local bullding code, Only brazed or welded jpans
ardgd mechancal joints using Mtings sted to UL
207 are penmitied,

4.4.2 Line Set Length and Fitting Losses

Relrgerant tubing is massured in lenns of aciual
length and equivalant length. Actuzl length s used
for refrigerant champe applications. Equivalent
length Rkes into account pressure lossas from

lubing length, Titmos, vertical separation, acoes-
sorias, and filter driers. The tabla balow referances
commenly used eguivalent lengths.

Table 1
Equivalent Length for Fittings {ft) [m]

90°Short | 90°Long | 00 | i
Line Size Radius Radius 45" Solenaid Chizck Site Filter
fin} [mm] Elbow Elhow Elbow Valve Wake Glass Drier
3/3[353] | 13[040] | 0:8[024] |03[00%)  6[183) | 4[122] [D4[012]| 6[183]
1/2f1271] | 1.4 [0.43] 03[0.27) |04f0l2]  2f2.74] 5[1.52] | 0&f0.18]| 6[1.83]
5/8 [15.88] | 1.5 [0.45] 1[030) | 05015 123.66] 6[1.83] |0.8[0:24]| 6[1.83)
3/4f19.05] | 19[0.58] | 13[0.40] |GE[0.18] | 14 [4.27] 71213] |0.5[0.27]| 6[1.83]
7fB[22.231 | p3[0.70] | 15[046] |0.7[021] 1514.57] | B[2.44] | 1]0.30] | &[1.83]
Li/(es5a)| 27(082] | 18(055 |09[027)] 220671) | 12[3.66] |15[046]| 61183]

4.4.3 Liquid Line Selection

The purposa of thebliguid lina iz 1o ransporl warm

sub-cooled igusd refrigerant betwaan the culdoor

Lt to the Indoor unit, | s important not to allow

the redrigerant o flash into superheated vapor prios

to the axpansion device of tha indoor i, Tha

flashing of refrigerant can occur for the following

=fi i gl

= Law refrigerant change

¢ [mproperly selected liquid Ine size

« Ansorption of heat prior to expanskon device

# Excessive verical separation betwean the oul-
disttr it ard indoor aoil

= Hasiricted Uguid ine of fiter drigs

» Kinked liquid line

The olad pressure drop allowed for tha ligued lins is

50 P35I [345 kPa)l. The procedurs for selecling the

proper liguid line s as follows:

» Measisre the total amount of verlical zeparation
befweaan the culdosr unit and Indoor coil,

= Maasure the linsdr length of liquid line nesded,

w Add all of the equivalent lengths associated with
ary Tittings or accessories using Table 1 above.

» Add the linear langth to the total fitting equiva-
lait lsngth, This will egual vour total equivalent
ling length,

o Raefarance Tabile 2 to vadily the caleulated
equivalent kength iz acceptable with the reguired
varlical saparation and digmeter of liquid lirsa,

13
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Table 24: Relfrigerant Line Sizing Chart (English Units)

4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

Tabila 24 Redrigaani L Seing Shar {Erglish Unes)

18 QEEET 3-Iage LL B4
futrdeor ri] ARTIVE ar BELCW indoer Lini
Equivaont Length (Fael
[T Alirwagia Ay
Tlem i T =23 ) AWTE TE=1H j LA L a2 Wi<ma TR 10 =721 el Sri
Liie Hies Size
Pasonnie Wore s Bresawrow  Camery Moy ics
14 5E | BT AX188 T L ik Ao FoEE s 1R hiye. ]
B BE =N ] ks ] BiED EEDET TR SER1EG ERTLEE L5 2T 5E
o b RE" | Syt ft L ] |G EE 1y 10714 o S 10%L0G Bl 2 LEbl
1 e =4 51 ETET N 37 1 B (1411 o] 24104 i B
SR ETh = &N TaELE [ [k 1] [ e TN 5 A ShLpn AES Y gL
b3 B &1 N [t IR ViR 1078158 Pl THILAL R L) L
e 3.3 Nl A% FARLHT ool el TRLE? ALY et e AT
=5 1.3 o L ) r3ALE1 LD - ] Ly R S SEON/ FaLgr
KIE = =4 E LT FlalE: EX0SR T30 TSLET [l Lk ] LR ] 11K ]
1= L L =N Ll ] [tk ] Bt Sama HALET SULE TSR SRR GRSLED
Iz 1" i EOtay TR il ] 1154535 HBEET AL 1IER 9 TELLES TR
k-1 3 i | 5ol 4N 1032 WETLEY GTRLT 316153 TS5 bl as 2T
[r8 kB ' LTry] T | O 1R B - B 1R T HALK
RE e ar S TaRLE Xt THUSE LIS S HILS L ) Faa
- 13 E1N =i SEp e TEERE TiLET 1R LS FILSS TERALES HeDR 195LL.0)
e A T A1 £ e S T HiRE §1ga7 ARALET I 154 8
2 ) P || A fanim (041 fan 114230 "ol TALET AL ET e 17541
NE L il G faaLEY G1S0ES i g bl EHLE 1225 B a7 Ly1E. 1]
Ein I = Fuct]] o LILk ] st 1AL limis T o Fot] MO LT B0
. o = - Eaiki s ] TAALEE EIFDEE BT L HE B o35 = 1E: ] DTS
[IF8 -y ] LT ) TSR | OO [zl T0aLAT MinE BOE TG BTN
HatEn

Lhysmn Exgialinl Lone Langh ey aet i 258
Maamun Aoin Lies Longsh may el e oemd 30T
Liggh {5y sha i s B0 DormAdaIEs g I SN0 Py oI COCESSA £S5 resar Rl i Long Lise Gl Gual
IO I e mwaction B o in B suciom s oo tes e sieilionad sneaisd promaa dron b e ssiem

Example: A 2 Ton undt is ingtallea 50' below the
Ingoor unit, reguikes TR of 1/2° diameter Fguid ine,
3/4° diameter suction line, and 4 90" LR sfoows,

arsd # filter drigr, Using Table 1 from Section 4.4.2

= Fifti

= Totad

Equivaiant Len

guivalent Lengih (L= 75' 4+ 9.68" = B4.6'

h e}

(4% S+ 6= 2.6

This application is accepiable becauss thae 50" var-

tical rise is bass than the maxirnum risa of 100" for

thin appfication. The application is alko considered

1 have a kong fing set since the equivalent length of

84,6 feet exceeads the aguivalant k=ngth limit of 75

feat.




4.0 INSTALLATION

% 4.4 Refrigerant Line Set Selection (cont.)

Table 28: Refrigerant Line Sizing Chart (Metric Units)

Todsha 26: Rariys rart Lime i nagy T har | Walric Uniis|

15 FEERT I-flage AL R-1555

Dutdoar Uinit ABOVE or BELOW indieor Unt
Gt Mlzesgids | Adewabéc Equivaterni Langlh |Baiars)
e | L Bacianling [ a4 s | wam | ma | s | e | em | s | mm 7=
LineSian |
Vs s Ward i Sepacalicn | Cagacsly Waltihar
1 aH i s o] 1 LA 15 W L 0,34 [ET
5 it A ENEEDT SULET 1055 et | s | ane EaNL
1T R E) #i Rt L i 114 e Il LS et LR
fid i i 1471 ] IR i L 10, wida: | odal il
e iist i irf e e e s serse | it | s | e
3t gt Wl 12 e 0.6 .5 wase | oae | owomoe | e
A W s ) Hma W w14 puse | s LT
3 i a e I T Aarn s | s mom | oowr | s
S W At isee] mmss|  iense .48 s 0 pose | umss 1L
amn | aE W Al B EEDED HLEE g mask | omus | oones | sas
17 5 i e T Ll LT mop | owm | moss [ mas
H [ i 151 1H LR LR A FEal L HagE "RA)
14 17 a 151 Al AL LN i/ 15328 THRLE e AL
i i L Lo ) L] e i s 1 H )t fral i
I 1 Wi e I £ HL Was | mom e EET
o] N2 T a 1t s e L5 =rn et | e AL
1 i 3 1% e B WL wasy | mawr | wens | aww
a7 w & isnse]  smw| e g L wE s | omar 4.8
o T 14 b0 mnsf  nog| mus L 1218 113 wam | muw | s
3 7 1 e I T 132,81 ey = pikE | e 13
3 % it T LT T v | owues | omess | 2
KOTES

b3 aimnans Egrsidon] Lindg Loagte iy il desoad TR Mg
e A L Latg 1 o el wineded 67 WRISE

LEgt Gy #tideed @ik ol i prachiaicd oty B i iy Shsacny SrCssriis G seta pETNERT i Loy Sk SR G ke
D0 KO sk esin Ves s i L sachon e a0 B ity paddasd iresielid praiin dae i dhe Syekian
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ﬁ 4.4 Refrigerant Line Set Selection (cont.)

18

4.4.4 Suction Line Selection

The purpose of the vapor ing is 1o return supar-

haated vasor 10 the condansing unil fnom the

evaporaton Proper suction lineg sizing iz important

because it plays an important robe in retuening od o

the compressor to prévent potential damege 1o the

bearings, valves, and scroll sets, Also, an under-

sizad suction line can dramatically reduce capacity

and perormance of the system. The procedura for

salecting the proper suction line i ds follows;

= Daterminate the total near length of suction line
reguired.

= Add all of the equivalant bengihs associated with
any littings or actessonas Using the table on
previous paga.

= Addthe linear length and total itting aquiva-
lart lenglh. This will edqual your total sguivalent
length.

= Ratarence Table 2 1o verify that the caloulatad
aquivalent langlh falls within the accaplable
region of the chart.

= Meriby the capacity difference ks compatible with
the application using the multiplier in Tabls 2.

* Use onby' uction line sizes listed in Table 2.

4.4.5 Long Line Set

Considerations

Long Ime-sst applications are defined a5 applica-
tiony that require gooegsonss o alternats con-
struction methads, The follewsng factors shoukd be
cansidared when selecting and installing a lona line
saks

= Additignal rafrigerant change

& Fitting losses and maximum equivalant kangth
conskdarations

Rafrigerart migratian durng the off cycle

Ol retum to the compressor

Capaciiy losses

Syabam oil level adusimmeant

4.4.5.1 Determining if Long Line
Set Length Requirements Apply

Table ? iz used o determine if the apphcation 1z
conaiderad 0 have alang fing aet,

4.4.5.2 Liquid Line Solenoids

W Long Line Set Length requirements apply, it is
recammended 1o install 3 Liguid Ling Solengid. In
installations where the condansing unit is lower
than the irdoor unit, a Ligquid Line Soleroid is
required when the vertical separation between the
outdoor and indoor unit ia greater than 10 feet, The
Liguid Line Seleroid s composed of 3 valve and

a normaly-closed solencid cril, Whan the coaling
call from tha themmaosist 2 met, the solenoid is de-
enargized and closes the valve on tha ligud Fine,
which prevenis liquid refrigerant migraticn back
to the compressorn, Whean the thermostat sends

a codling call, the solenoid coil Is enargized and
opens the valve and Bouid refrigerant fiow s na
longer restriciad.

if Lorg Line Set Length requirermesnts apply ard &

Liguid Line Sclenoid is net instalked, hguld refriger-
ant could migrate back o the compressoer and po-
tentially cause flooded starts or cause condenasg
liquid refrigerant to be in the suction fine,

Mot that 8 comprasaor hard start ki and crank-
case heater is reguired whean using a liquid line se-
beroed. See Fuid line solenaid instaliation natrue-
fiens for wising diagrams,

Segw Section 8 for componant part numbars.,

4.4.5.3 Oil Return to Compressor

Small amnounts of compressor crankcase all s
picked up and caried out of the compresacr by
the moving refrigerant and |z circulated through tha
gystem before it returng to the Sompressor srank-
case, it iz ontical to the life of the compressor for
the ol to be abke o refurm to the camprassor 1o
maintain an adeguate level of ol in the compressor
crankease, Oversized vapor lines result in inadg-
eguate refrigerant velocities 1o carry the il along
with the refrigerant and will cause the oll D accu-
rdabe in the low 2pols In the vapor line instead of
bedng returned 1o the comprezsor ceankcase. This
i especialy true for long ling lengths, Ooly use the
vapsr line sizes isted in Table 2 1o assure proper
ol return, Do not oversize the vapor line,

4.4.5.4 Refrigerant Migration
During Off Cycle

Long line et applications can reguire A cons|des
able amount of additional refrigerant. This addition-
al refrigerant nedds o be managed throughout the
entire ambient operating envelops thal the system
will go through dusing i life eycle, OF-Cycle
migiration is where excsss refrigerant condenses
and migrates to the coldest and/or [owast part of
the system, Excessive bulld-up of refrigerant at the
compressor will result in poor reflabifity ard nolsy
aperatian during startup.



4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

4.4.5.5 Maximum Liquid Pressure
Drop

The total houid ine pressure drop must not exceed
5015:549 [345 kPal to assure & sobid column of liquid
at the matering device and stable control of supar-
hipat. Be sure to acoount for vertical separation,
edbows, filter driers, solenold vahes. sight glasses,
and check valves whan calculating Bguid line pres-
aura drop,

4.4.5.6 Liquid Line Refrigerant
Flashing

Excesaive pressure drop and heat gain in long liguld
lines can mesult in the refrgerant Hashing into 2 vapor
befara it reaches the materng davica wnich wil
dramatically reduce the capacty and efficiency of
the system. For this reagon, the biguidg Bine must be
srzed propedy using the tabba in Table 2 and must e
mzulated in wnoanditioned spaces,

4.4.5.7 Oil Level Adjustment for
Long Line Set Applications

Additional oil may need (o be agded for long line set

applications, If the system contams more than 20 |bs
13 kgl of refrigerant charge, add 1 fleid oz of POE il

?ur every 5 lbs [13 nlf.-'kgT of refrigerant

charge aver 20 1bs [2 kgl

4.4.5.8 Capacity Losses

Long line lengihs can reault in & reduction in capacity
due 1o suction line pressure drop and heat gain, Re-
far to Table 2 for capacity loss mulipbers for various
vapeor lirg diamatars and langths, Only wsa vapor
lines listed in Tabls 2 1o asswa proper oll return, This
table doas not account for any capacity loss dug

1o heat gain from the amironment, it is extramaly
imaartant not 1o oversize the suction fine to minimize
capachy loss at the expanas of proper of refurn, The
full length of the suction line must be insuksted to
mirimdze heat gam.,

4.4.5.9 Lineset Joints

Only brazed oinks, welded joirts, o mechankeal
foints using Nittings [sted to UL 207 are permiftted on
A-4548 syatem linssets, Figld-made lineset joints
should be leak tesfed using an AZL compatibble leak
gatector having sensitivity of 0.2 ozdfvear [5 gheeard or
petter. The kak detector should be apgroved for use
Hitn Sgrgn:-up AZL refigerants. and in gartoular with

- :

£¥ 4.5 Line Set Installation

= |f tubing is to be run undergrownd, it must Be finin
a sealed watertioght chase,

= Use card in roufing bulxing and do mot kink or twist,

Lese a good guality tubing bender on the vapor ling
to pravent kinking.

'."-,.'

p s 7
/]

| TEMPORARY
| HAKGER

s 0D

el PERMAMENT
R hIGER;

i

/

T = 7
e ¥ -

* Route the tuing using tempeorary hangers; then
straighien the tubing ard install permanent
hangers, The tubing must be adequately
supponad,

* |aglate 1he vapor ling from the building strscture. f
the vapar line comes in contact with inside walls,
cedling, or fleoring, the vibration of the vapor [ing

will result in noise inside the structurs.

= Blaw out the Fguid and vapor lines with dry
mitrogen before connacting to the owtdoar unit

i

L
1 | 1 1 | I |
i ST | 1 ] 1 L

and indoor caoil to ."EITh:I'#E- c'nel?ria that can plug the
A e L ph
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4.0 INSTALLATION

£% 4.5 Line Set Installation

4.5.1 Important Tubing

Installation Practices

Observe the lolowing when installing correctly

sirad type "L” redrigerant tubing between the

outdoor unlt and indoor cail:

» Chaeck the tables on Table 2 for the correct
suction line size and bHauid line size.

» [ a portion of the liquid ine passas through a
very hot area where liquid refrigerant can be
heated to form vapoer, insulating the liguid line
is required.

= Usa clean, defiydrated, sealed refrigaration-
grade tubing.

= Alwayy keap Wubing sealed untii tubing is n place
and connections are o be mada.

= A high-quality filler drier is included with all units
and must be installed n the fiquid Tine upon it
instaltation,

= Whan raplacing an R-4104 system with an
R-454B system and the fine et is not replaced,
bilowwr ouit the lines with dry hitrogen to remove
as much af the remaining compressor ail as
posziple. Check for low =pots whers oll may be
trappad and taka maasures ta drain the oil fram
those arsas.

i !

L 4
",

« |f mubing has been cut, cebur the ends while
haolding the tuking in a position o prevent chips
from falling into tubing. Burrs such a2 those
caused by tubing cutters can affect perdformance
dramaticaily, particularly on amall diameter iguid
lires,

= For bast oparation, keep fubing run as shor &8s
possitde with a minimum nuember of elbows o
bands,

* Locations where the tubing will De exposed to
mechamcal darmage should be avoided. If it =
necessary 1o use such locations, the copper
tuling shavld be protected by a kouaing to
prevent damage,

Fipe-work including piping material, pipes routing,
and installation shall include protection from
phiysical damage in operation and service, amd
be in complianca with rational and local codes
and standards, such as ASHRAE 15, AGHRAE
15.2, |APMO Uniform Mechanical Code, |C0
Intarnational Machanical Code, or 54 B5E, All
fiald joimits shall be accessible lor inspection prior
o being coverad or enclosed.

After complation of field piping for split systems,
the field pipework shall be presaure fested with
an inert gaz and than vacuum tested prior 10
refrigerant changing, according o the Tallowing
raguirements:;

* Tha mindmum test pressura for the loew side of
the systam shall be the low side design presaure
and the mininwm test pressure for the high
side of the system ghall be the high skde deaign
pressure, unless the high side of the aystem,
cannot ba isclated from the low side of the
syatam In which casa the entirg system shafl ba
pressung tested 1o 1he low side design pressure,

Flald-mada refrigerant joints indaora shall ba
tightness testad. The teal mathod shall have a
senaitlvity of 5 grams per vear of refrnigarant or
belier under a pressure of ab least 0,25 timez the
maximum allowable pressure,

Mo leak shall be detected; whene addition of
charge is required o complete [rstallation, reler
to Sections 5.0t 5.5 of the System start-up %
refrigerant charging details for structions on
how to determine the additional REFRIGERANT
CHARGE and how 1o complets the
REFRIGERANT CHARGE on the lobel provided
by the manufacturer. Interconneacting refrgerant
paping length ard dimmeter shall be takon into
considaration as listed in the Line Set Selaction,



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 Outdoor Unit Near Same Level

- AEFEFAEMNCE TABLE 2 FOR
PAAXERALING LEMGTH LIFITATICN

=

CFES Aviar

“DEALLY, LINE SET &
1] WVERIFY

FROM OUTDO
LB-CGOLING PRIOR TO
EXPANSION DEVICE, I ISULATED
LICILAD LIME [N AR UMNCO

ITHIMED SPACE
LOMG LINE .HFF'UC.-"JI':'_'I-NE IMSUILATE
SUGTEMN LINE FULL LEMGTH FOR ALL APPLICATIONS

I'r'-u:;,

ST-AT219-01-01
: -f - . ’

For applications that are considered to have a long
lmi sat with tha outdoos unit and ndoor unit fear

Insidabed suction line full langth.
fhe sare [eval the following is requirad:

= Foltow the proger line sizing, maximim linasr
arsd evgidvalent langihs, charging requirsmants,
* TV on the indoor coil ard oil leved adjustments Spelled out in this
* Comprassor Hasd=-Starl Kil manual,
+ Crankcasas haater (Scme modelz have factory = Yerify ot feast 5°F [2.8°C] liguid sub-oooling at
Installed COH's, Reter {0 tabls i Saction 7.8)

tha indoor unit prios to expanslon device.
+ [ngsulated lguid Ene in unconditioned space anly

® Suction line shouwd slope towand the indoors unlt
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%% 4.5 Line Set Installation (cont.)

4.5.2.2 Qutdoor Unit Below Indoor Unit

TP TAE, T
W T

AL T T

*
||
[ TEFE T 1 .
UL R

(L c i T

e T b,

(LRt R

=
Ty

kY r i

For applications that are consderad to have g long
line get with the owtdoar unit balow the indoor unit
the following is raguired:

= THV an the indoor coil,

= Crankcase heater (Some models have factory
inatallad CCH's. Rafar fo fable in Section 7.6)

¢ Compressor Hard-Start Kit

« Refrinerant lines should be routed aven with the
top of tha indoor coil or an imeserted trap = 10 be
applied frefar fo Fgurs 4).

« Liguid Line Sclenoid (when vertical separation is
greatar than 10 fest),

T L Pl

"

* Insultated iquid line in uncanditioned space ondy,
Insubsted suction fina full length,

* Follow the proper line sizing, maximum linear
and equivalent lengthy, charaing reguirsments,
and oil level adjusiments spellad out in this
mmarial.

e \arify af leagt 5°F [2.8"C] lquid sub-cooling at
the mdoor unit prior 1o expansion device.

= Vertical geparations greatar that 257 [7.62 m] cam
axpect 8 lowear sub-ooaling lewel,



4.0 INSTALLATION

% 4.5 Line Set Installation (cont.)
4.5.2.3 Qutdoor Unit Above Indoor Unit

Blmel 3 r
Eo Bl T RE L
e s A, -\.:\
A
PO LI RS U
T
/ R Lf b fr
L)
e e
LA AT LT
EREL L RN P ]
=i
B |
T .-I"""l I
F -
T
L
oo \
P it
o
4
For applications that are conziderad to have a long Insudated auchon line full lsngth,
lime st with the tutdoor unit above the indoor unit = Faliow the proper [Ine sizing, maximum [insar
the following s required: and equivalent lengths, charging requiremants,

ard ol kevel adjuatmenta spefled out in this
= TXV on the Indoor coil, maniial.
= Crankcase heater {Some models have factory
instaed COH's. Refer to table in Sectian 7.6.)
= Comprassor Hard-3tart kit
= Insulated liguid ling in unconditioned space only,
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4.0 INSTALLATION

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

Indoor cois have only a holding chargs of
dry nitregen. Kesp all tube ands sealed kil
conneclinns are (o ba made,

o Lisa tvpe "L coppor ralrgeration Wubing. Braze
the connactions with the following allays:
= Copper to copper, 5% sihar rminimuim :
- Coppaer to steal or brags, 15% silver minimum * WWrap valves with 8 wet rag or thermal barrier
P % compound hefors apphing heat,

L e

» Ba certain both redrigerant ahutofi valves at tha ;
outdoor unit are closed, Eraze ha tubing between tha cutdoor unit and
o0 indcloar coil, Fiow dry nitrogen into 3 prassure par

y ang through The fubing whife brazing, but do not
allpw pressura Inslde tublng which can result in
leaks, Onca the syeiam is full of nitregen, the
rrirean regulator anould be twnad off o avoid
pressuning the syatem,

v
L
] |

e .
= Remove the caps and Schrader coras from the
pressura ports 1o protest seals from heat damags,
Both the Schrader valves and the senace vahes
hawe seals that may be damaped by excetsive heat, L

« After brazing, use an appropriabe heatsink material
1o coid the |aint.

= Belnamall the Schrader cores nko bath preassuse
parts,

& Clean the inaide of the fittings and outaide of thea
tuping with & clean. dry cloth before spldering,
Cl=an oul debns, chips, dirt, elo,. that enters lubing
ar zervice valve connections,

|

= Do riod allow the bare sustion e and lguid fine
1o bé in contact With each other. This causas an
wridesirable heat transfer resulbing in capaciy
loss and mereased power consumplion,
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4.0 INSTALLATION

4.6 Initial Leak Testing
ﬁWARHIHG: O miot uma oxygen

to purge ines or pressunze system for leak tast,
Cheygen reacts vielenthy with oil, which can cause
an explagian eeulting in severs parsonal infury or
ciaatn,

=

= Preggurize ling ast and oodl thropah service fiftings
with dry nitregen to the design pressure fistad on the
unil namepiate, Cloge nitrogen fark valve, let syslem
git for &0 minutes, and chack to see if the pressure
fras dropped, If the pressure has dropped. chack for
leaks at the line set prare joints with soap bsibbles
and repalr leak as necessary, Repeal pressurs test,
I# lime set and coil hold pressure, proceed with line
st and coll evacuation fsee Sactions 4.7 and 4.8 for
avacuation and final leak testing.

S, AR WA, FAE NS W ™

| e/

s The aucton line must be insulated for s entire
length to prevent dripoing [swesting) and prevent
performance losses. Closed-call toam msulation
quch as Armaftes and Bubabex™ are satisfactony
ingulations far this purpose. Uss 1/2° [12.7 mm]
rriirmum insuktion thickness. Addibicnal insulation
may e reculred for long rurs, The Bouid ine must
fre ins ulated in any uncanditiened space when
leng line sets are used and anytime the Houid line
% ran throwgh an attic dus fa kot femperatueres that
poGur fRare,

4.7 Evacuation

Evacuation s on= of tha most important pars of the
antire Instzllation and servica procedurs, Thea fffe and
afficiancy of the equipment is dependent upon the
thoroughness exercised by the serviceman when
ayacuating air and moisture from the systam,

Air or nitrogen in the ayatam increases candansing
tamparature and pressure, resutting n incraased
power consumption, erratic operation, and reduced
capacity.

Maoisture chemically reacts with the refrigerant

and all ta form corrmeive acid which attacks tha
compressor mator weirdings and internal parts and
which can result in comprassor failura,

A T T T T I

L1 o

——

s After the system has been leak-checked and
proven asaled, connect the vacuum pump and
avacuate system o 500 microns and hold 500
microns or kess for at least 15 minutes, The
vECUUM pump madst be connected 1o both the
high and low sides of the system by connecting
o the two pressure ports. Use the largest size
connections available since restrictive agrvice
connactions may kBad to false readings because of
prassura drop through the fitiings,

4.8 Final Leak Testing

Aftar the unit has been properly evacuated and
aervice valves opened, an AZL comgatible leak
detecter should be uged to detect leaks in the
ayvatem, All jointz and pipng within the ouldoos unil,
evaporator, and interconnacting tubing shaould be
checked for leaks, The leak detector should have

a sensitivty of 0.2 azfvear [ g'year) of refrigerant
or better, and shouwld be Fsted for use with group
AZL refrigerants, and in particukar with P-4548. If &
feak ig detechked, the refrigerant should be recoverad
before regalrng the leake The Clean Ar Act prohibrs
releasing refragerant into tha stmosphere.
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£¥ 4.9 control Wiring
AWAHHI NG: Turm off electnic power

at the luse box or service panel before making
any elecirical conpactions, Alse, the grovnd
connaclion must be completed belore making linz
voitage connactions, Failure to do 5o can regult in
alectrical shock, sovare parsonal inpury, or death.

Running low-voltags wires in conduit with line
voltage power wires is not recommended, Low-
voltage winng should be attached to the pigtails
balow the conlrol box,

A tharmostat and g 24-voli, 40 VA minimum
transtormser dare raguired for the contral cireuit
of the ayatam, The furnace or the air handler
transformer may be used if suflicient. See the
wiring diagram for réference, Use “Wire Size”

4.0 INSTALLATION

quide balow to size the 2d-volt contral winng.

Dy mot use phone cond o connect indoor and
outdear units and thermostat, Thia could damage
the controks and may nol be adeguately slzad for
the conirpd's elecirical lnad.

FIELD WIRE SIZE FOR 24-VOLT
THERMOSTAT CIRCUITS:

Rurs up fo 1007 [30.5 m): 18 AWGaE
Huns over 100 # [30.5 m): 18 AWG

HOTICE: Do not use contral wiring smaller than
Mo, 10 AWGE bebtwesn thermostat and outdoos uni,

ﬁ 4.10 Typical Control Wiring Connections

The followlng figures show the typical wiring
connections for a two-stage condensing unit
with a gasfoll furnace or with an ai-handler with
alentric heat,

WIRE COLOR CONE
BK —BLACK G — BRAY W —-WHITE
BR - BROWH 0 — DRANGE ¥ — YELLOW
BL-EBLUE PH —PURPLE
& — GREEMN H—RED

CONTROL WIRING FOR AlR-HARNBLER WITH
ELECTRIC HEAT

Typicnl Two-Stage Thermaostal

a b=y | (- aAN
| AR oo s
[ : |
. i)
i o G 5.
a i
. SRR = E st
-}
LR =gl 117 | - e ——
Fathony Slkangad ——

CONTROL WIRING FOR FURNACE

[lna
P Farnucs P ury B8

=]
|_‘:__ iz = 5 ..:EJ._
e 15
| R TIR -
i 47
od
=y 3
| it




4.0 INSTALLATION

ﬁ 4.10 Typical Control Wiring Connections (cont.)

MNOTICE: Fiald wiring must comply with the
Mational Electric Code [CEC, in Canadal ang any
appficable loeal code,

4.11 Power Wiring

It is impordant thel proper glacirical power from a
commecial utility is available at the outdoor uni
contacton Voltage ranges for operation. are shown
bagow,

VOLTAGE RANGES
it Vallier R | B
Mrrrepisn Violage l.m;ui:ll: rmé:bmﬂmnl:'-ampr:;:nm
e i) 147 - 26N

Install & branch circult disconnac! within sight
of the unit and of adequate size to handke the
mindirmurm cireuit capacity (see Saction 3.2).

Power wirireg musl Be run in a rain-tight conduit,
Condult must be attached to the haole in the
botborn of the confrol box as shown Delow.

$T-n1Epens 4

=

Cannect the powar winng to the fine voltage lugs
on the contactor located in the unit alectrical box,
iSes wiring diagram sttachad to unif access pansl
and apove illustration.)

Check all electrical connections, ingluding
factony wirng withén the unit and make aure all
caonnections arg tight,

DO HNOT connect aluminem field wire to the
contactor legs.

4.12 Grounding
AWARNING: 110 urit must be

permanently grounded. Failume B do 56 can causes
plectrical shick resulting in severs persanal Injury
of death,

\ FiA TR 2 i

o,

A grounding lug is provided near the line-voltage
power entrance for a ground wire a8z shown In the
anave llustration.
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.1 System Start-Up
Overview

Once the system hardvware and wiring has been
propety instalied, the next step s [o start the
systam Lp, verly ndoor air-llow, and adjust the
rafrigerant charge. To assure aptimurm comior,
efflciency, and rellabiity, it 15 extremely important
o Tollow the procedures in this section to assur
the Iridoor-air-flow and refrigerant chamge ans
sorracl

AWARNING: Single-pole contactors

are usad on all standard single-phase units
through 5 fons, Caution must be exercised when
servicing as anly one leg of Lhe power supply is
brokan by the contacton

5.2 Initial System
Power-Up

After all installation steps have bean compleled,
apply elactrical power to the indoor unit only until
the indoor air<flow iz vanfind,

After the indoor air-llow has been verified and the
praliminary refrigarant change kas been welghed

in {see saction 5.4.7}, electrcal power may be
appliad to the cutdoor wnit, It 1he unit is eguipped
with & crankcass haaler, it s recommandad 1o wait
at feast 12 hours aftar electrical power is appliad
to tha cutdoor unit before starting the comprassor
to assure any Bogukd refrigerant inside the
comprassor kas bean driven oul By the crankoass

heater.
. 7
‘ II_II .: II: ‘
iy

@
@
G

=

E.E Verifying Indoor
Air-Flow

The alr destribution Sielem has the greatest effect
on girflow, The duct system is folally controlied

by the contracton For this reason, the contractor
should use only industry-recognized procedures,
Duct design and constriuction should be carafully
done, Syatem performanca can be lowsrad
dramatically through bad planning or workmanship.

Air supply diffusers must be salected and located
carefully, Thay must be sized and positionsd

to daliver treated air along the penmeter of the
s, IF they dare too small for their intended
Airficw, they become noisy. IF they are not located
properly, drafts can résult, Belum air grillés must
be properly sized 1o camy air back to the Blower, I
they ars too small, they aksd carsa nomsa,

Tha irstallers should balence the air distribution
sysiem fo ensure proper and quist aidlow o all
rooms in the home. This ensures a comforiable
living space,

Tha corract air guantity is critical to air
conditioning systenns. Proper operation, efficiancy,
comprassor lile, and humidity controd depand

on ihe carrect balancs hetwesn indoor load and
outdoor unit capacity. Excessive indoor airflow
increases the possibility of high humidity problems.,
Low indoor asidlow reduces total capacity and can
causa coil icing. Serious harm can be dona (o 1he
comprassor by low airflow. such as thal caused by
refrigerant Tiooding.

Alr-conditioning syslerms reguire a spacifiad
alrfiow, Each ton of cooling requires batwesn 320
CFM [151 Ifs] and 450 CPM 212 l'g]. See the
manufacturer's spac shest or the AHRI Direttory
{shriditecton.omg) for raled airfiow for the syslem
belng instalied,

Tha indoar air-flow must be verlfied to be correct
Dafore the refrigerant changing prosess can begin,
Daterrmineg the rated indoor air-flowr by referring to
the AHRI Darectony or manulaciurers cutdoor unlt
apecifications for the parcular indoor and outdoor
Uit comdsination beng installed, Then refer to
the alr-handber or gas furnace mstallaticn manual
tex determine how to select the proper alr-flow
and miake the necessary adjustments 10 acheve
as close o the rated indoor air-fiow as possible,
Once the adjustments have been made, the air-
handler or gas furnase blower can be started by
turning the thermostal to the heating mode and
poljusting tha set point above the rocm lamparatiice
50 the air-flow level can be venfied wsang the fol-
lowing methods,
IMPORTANT: Power to the outdoor unit must ra-
main off until the indoor ai-fow s verbied and the
Dutdoor unit senvice valves ang oponed to releaze
the factory refrigerant charge into the line set and
indaar cail,
Theas simple mathematical formulas can be wused
o delermineg the CFM (18] In a residential or lght
commercial systerm,
Electric raskstarce hooaters can use:

CFM = volts = amps = 3,413

“BHC « tamp nea




5.0 SYSTEM START-UP & REFRIGERANT CHARGING

{'s = Volts = Amps ® 0.895
SHC x temp rise "0

Gas furnaces Car s,
CFM =  Dutpul Capagity in BTLIH®
SHG x temp rite

Vs = Dutput Capacity in kW x B35
SHC x temp risa *C

“Hetar to turnace data plate for furnace ouipul capamiv
SHC = Senwble Hext Constant {ses bable bddow)

Afsair valocity meter or airflow hood can give a
more accurate reading of the system CFR [1s].
The measurement for termparature rige should
be performed at the ai-handler or furmans
retum air inlet and in the supply plenum, but
oot of direst ing of sight of the heater element
or heat exchanger, For best rasults, measwe
alr temperatura at multipke peints and average
the measuramants o obtain inlet and outlet
temiparaturas,

SEMSBLE SENSIBLE
ALTITLDE HEAT ALTITUDE HEAT
FLIM] | CONSTANT FT. [M} CONSTANT
(BHE) (BHE)
Smi Lewved 1.08 E000 |82 a7
500 [152] 1,07 000 [2134] 0.3
1004 [395] 1,05 BUYO0 {2476 31
2000 [E104 1,01 B0 {2743 0,78
SO0 [@14] 0.97 10000 |[3044] .75
4000 1249 .94 1500 [4572] TG
5000 [1524] 0,90 20004 [5008) 0.50

5.4 Refrigerant Charging
ﬂWAHHIHG: The top of the soroll

comprassne shell is hot, Towchirg the compresaar
top may result in sedous personal infury,

ﬂcAUTlnH: R—454B is classified

A% safety group AZL per ASHRAE Standard 34,
Yerify that service aguipmeant and instrumanis ars
approved for uss with group AZL refrigerants, and
in particular with 4548, Use appropriate care
when wsing this refrigerant. Fallure 1o axercizs carg
may result ineguipment damage or persanal injury.
Charge for all systems should be chacked using
the Charging Tnast inside the access pansl cover,

IMPORTANT: System Charge

Weight must be annotated on tha label provided
adjacant to the unit namepdae, Total System
Charge Weight can be caloulated by taking the

Factory Refrigerant Charge Weight listed on the
namepkate and adding the Field . Installation
Charge Weight,

lM FO’HTAHT: Do not operate the

compressor withoul charme n the system,

Addition of R-4548 wall raise high-zide pressures
iliquic and dischange).

NOTICE: Systern maintenance is to be

performad by a qualified and cartified 1achnician,
Tha refrigerant charge for all systems should be
checked againgt the Chamging Chart lecated insice
the access panel cover,

The optimum refrigerant charge for any outdoor
unit matched with an indoar coil’air handlzr is
affecied by the application, Thergfors, charging
data has been developed 1o assist the field
tachniclan in cptinizing the chame, Refer to tha
charging cheart inside the actess pansl covar on
the unit and choogsa the appropriate colummn for the
specific madel being installed or serviced,

HﬂTICE: In additian to convantional

charging procedures, the following requirsments shall
be fallowad;

" Ensure that contamination of differant
relngerants doss mat ocowr when wsing changmg
equipment. Hosas or lines shall ba as short as
possibie to minimize the amournt of rafrigarant
cantained in them,

L] Cwlinders shall be kept in an aporopriate
position acoording 1o the instructions.

. Ensure that the REFRIGERATING SYSTEM
is earthed prior fo charging the sysfem with
refrigarant,

L] Label tha aystem when charging iz completa
{if not already),
= Extreme care shall be taken not fo overfill the

REFRIGERATING SYSTEM,

Prior to rechaming the system, i shall be pressure-
tested with the appropriate purging gas. The syefem
shall be leak-tested on competon of charging b
pricy to comminsioning. A follow up leak fest shall be
camiad aut prior to leaving the site,

P following method 18 used for changing systems
in the cooling mode, All steps listed should be
parfarmed Lo ensume proper change bas Desn sel

5.4.1 Measurement Device
Set-Up

1. Wilh an B=454B gauge set, atlach the high-
prassusa hoss to the access fitting on the leguid
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

{small] servica vakve at the ocutdoer wunit,

2. Attach the low-pressure lose o the aocass fitting
on the serice farge) valve at the aufdoor unit,

3. Attach a temperetura probe within 6° [15.2
om] of the outside of the unit on the copper
liguid line {small Fne), For mone accurate
megswramants, clean the copper line priar to
measwramant and use & calibrated clamp-on
temperaturs probe or an maulaied sudfacse
thermacouple,

~\

IMPORTANT: #4545 is & biendes
refrigarant of R-32 and R-1234¢ (62.9/31.1)
Thess tyad refrigerants have different saturation
curvas and therefore change siate at different
prassures and temperatures, If charge is added
to the avatem In the vapor state, it s possible to
have a disproportionate amount of each part of
the R-4548 blend wheeh will cauze unstable and

ineffician] opesation. Therafore, il i critical o add
R-454E in the leuid form onlyd

5.4.2 Preliminary Charging by
Pressures

1. Following arflow verfication and charge weigh-
fre, FuR the wnit for @ midnkmum of 15 minutes
prior W noting pressures and lemperalures.,

IMPORTANT: indoor condiions as

rmeasured at the indoor coll must Be within
2'F [1.1%G] of comfort conditions par the
Piamegowrer s prafersnce,

N DTIG E: If the Indoor temperaturg s sbows

o below this range, run the system to bring the
teanparature down oF run e sleotrin beathurmace te
brireg the temperaturs within s ranos,

2. Mote tha Dutdacs Ory Bulb Temperature, 00 OB
= _____"F ["C]. Unit charging & resormmandad
wher the nuldoor ambient temparature is 55°F
[12.87C] dry bulb ond above

3. Locate and note the correct liguid and vapor
prossure &% found al e inlarsaction of the
inatalled systemn and the ouldoor ambisnt
termparatie on the Charging Chart located
inside the access pansl cover,

Liguid Presgura; = paig [kFal; Wapor
Pressure = palg [KPa]

N the meassured Bguld pressurs |5 below the

listed requirgment for the giten ouldoor and
Irdoor sonditions, add charga. I the measured
ligquid pressurs s above the listed raquirgment
for the given outdoor and indoor conditions,
renoye chame,

"ﬂT'GE: Tha rafrigerant pressuies

provided are for prelimingry charge check DMLY,
Thase prassuns v3iuas gre bypieal, Bul may vary dus
1o application, Evaporator inad will causs prassures
to dewvitle,

5.4.3 Final Charging by Liquid
Subcooling

 After preliminary changing by waight or

pressures, find the desian subcoolng valde.
The cavrect subcooling vahie is found at the
intarssction of the inslalled systam and tha
outdoor ambient temperature on the Charging
Chart located inside the access pansl cowver,

207 from Charging Chart = F [*C)-

. Mots the measured Lioguid Preszurs, Plig =

paig [kPa), as measursd fram the [ouid
{small} servica valve, Uise the Temperatura
Pressure Chart below 1o note the corresponding
sahsration temperature for B-4548 at the
mgastrad liquid pressins,

Liguid Saturafinn Temperatura, SAT = _ F
['C
. Mote the liguid lire femperature, Lig® = °F

["03]. as measured from atemgerature probe
located within £ [15.2 om) outside of the
urit on the sopper Baubd e Small lne), 1t is
rapommendad ie use a calibrated clamp-on
femperature probe or an nsulated surface
thesmocouple.

. Subtract the liguid line termperabure from the

saturaton tamperature to cabculate subooolimg,
SAT* *F [°C] - Lig® °F [*C] = 80" F
rcy

- Ad|ust charge to obtain the specified sutscooling

satua. If the measured subcooling level i3 below
the listed requirernent for the glven outdacs
temperature, add charge, If the meaaured
stboaoling level is abtve the listed eguiremeant
far the given oiddoor temperaturs, remove
charga.

Buiaoy)
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.4.4 R-454B Temperature Pressure Chart

TEWPERATIRE FRESESRE CHART
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START-UP & REFRIGERANT CHARGING

9.4.5 Refrigerant Charging With and Without Leak Detection

30

5.0 SYSTEM

Sensor
Wilhout Ba | Lsak Detectian 56 Rl Fistel A Lok Detecion 5
Area of Binalies! Cunditsnod Radin O Space Whees bndeat Unit i Installad (gq) Mlipirmem Roguand Tolal Conditianed
Fofial Syatem | Minimim Indoor Raom Area & Sam of 2 contitionesd
Ghevge {oz) BirTley GRS spEzASToms (§gk)
DisLance From Floer 1o Sofam Edgs of Lawssl ed o Quel vesd Opeing of Sofem Esgo ol )
Ingiyon 1R Ay cisligirition
<2 FT EFT B
1] TH: a3 4 b)) E-]
{f11] ERK] il 2an 150 IHS
150 454 1705 138 e 81
] [t 3326 Lig| b1} | 356
Rl EH 48 R4 =11 R L]
Hin B mag b &51 EB2
sl Tk oTa Thid ¥ #56
HI 530 naae 1ad 817 T
450 pELL tagdy 758 ey | B4
=14 1EE3 LuhE rir =] g3
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.4.6 Altitude Adjustment Calculator

R I

1450

1,108

1080

Tt

1380

v

|55

i

| T8

150

EEE@E@EEEEE%E

Lol

MNote: instaling technician to correct the minimum

room arsa of the space A, or the minimum room area

of conditioned space TA__ by multiplying by the alftitude
adjustmeant factor (AF) based on the building site ground level
altitute (H b,

If the altitude is betwesn each specified ranga in tha table,
the technician may interpolate the alttude adjusterment factos
or round up the alitude to the next interval and use the
acdjustment factar,

ﬁ 5.5 Complete Installation

# Disconnect the hoses from the pressure ports, Replace the pressuse port caps and bghtan adeguately 1o

sefl caps. Do not evertighten,

* Baplace the sanice valve top caps lingar-tight and then tghten with a wrench to adegualtely seal caps.

Da not overtighten.

Charging

* Raplace control box cover and service panal and install scraws o secure parals.
= Restore power to unit at disconnect if required,

# Donligure thermastal per the thermostal installation mstructions and set to desired mode and

temperature,

Operation
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6.0 SEQUENCE OF OPERATION

#¥ 6.0 (-)A16AY Cooling Mode

When the 2-stage thermostat calls for the 131 stage of coolirg, the outdeor fan motor (s energlzed and the 13t stage
of the compresser and indoor, blower motor is energized, The syvstem then provides cocling and debusnidification
for the conditioned space. If the thermostat calls for the 2nd stage of cooling. the compressor shifts fo the 2nd
stage of capacity and the indoor blower motor speeds up o deliver the 2nd stage of gir-fiow. The systam will
cycle batwean the tst and 2nd stages as dirgcted by the thermostat, When the call for cooling hias anded or the
thermastal is seitched to the OFF position, the compressor and autdons fan motor are de-energlzed, but the mdoor
blgwar molor continues to operate for 30 - 45 seconds to extract the residual cooling capacity in the cold indocr
coil before it tops,
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7.0 COMPONENTS & CONTROLS

7 B
7.1 Compressor
2-Stape Soroll compresaors are used in al models, |
7.2 Fan Motor : ‘@ o
All (=764 cordensing units are equipped with a =l
stardard PSS makar g
I
7.3 Outdoor Fan All heaters ar:}_l Irrltertted an tha ’r_qufdh_aIr nfflrlj-e
compressor shell, [tz purpose is to drive refrigerant
All micdels !Jlili.f’.l!: & 2 or 3 blade fan made from fmn.ﬁm,_ COmpressar Eheffmring long off le'jﬁﬂ.
aither alurminum or coated steal, thus preventing damage to the compressor turing
start-up.
7.4 Gumpressur At inftial start-up or after extanded shutdown
periods, make sure the hestar iz ensrgized for at
Cﬂ“tﬂﬂtﬂr teast 12 hours before the compressor s started.
All single-phass models utilize a single-pole con- (Bisconnect switch is on and wall thermestat ia off.)
lactor to power the comprassor andg Tan motor, Al
J=phage models utilize a 3-pole contactor. Fisld Maximum System Charge Values
power i conrected directly to the terminal lugs on Charpe Lisi wWitholl Crankiase
tha lire side of the contactor, 3-phase modals that tize Hiater
are faciory equipped with & orankeass beater hive {.opsfand LG
auslliary contncts on the contasior that deensargize 24 T
Lhe contachor when the sysbem is running to maxi- 38 08 106 4. Ak B lbe [28 )
iz afbiciency. ;: 12 15 {5.4Kg] 1.3 1os [5.4 kg
1§ SEERZ 5 fon model with tactory in crasica
7.5 Compressor/ s e i e

Fan Motor Capacitor

All mipdialg with PSC fan motors utiize a dual ca-
pacitor for bath the compressor and fan maobar,

7.6 Compressor
Crankcase Heat (CCH)

While zorell compressors usually do notl require
crankcase heaters, thare are instances when a
heater should be added. Refrigerant migration
during the off eycle can result in a noisy start up.
Add a crankcase heater o minimize relrigerant
migration and to help eliminate ary start up nolse
or bearing “wash out.”
HMOTE: A crankcase heater should be installed if;
* The system charge exceeds the values listed in
the adjacent lablas,

= The systerm is sublect tolow voltage variations,
o

= When a low amibyent control 15 wsed for swstem
cperation below 55°F [12.8 "],

33
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7.0 COMPONENTS & CONTROLS

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

HF and LPS ara fact installed on &l
{-h-':i ,,,,, JINA mm;ﬁl - ﬂGﬁUTIUN: Tha compressor has an

T Imternal overload protector. Under some conditions,
These controds keep the compressor from it can fake wup to 2 hours for this overload to reset,
operating in pressure ranges which can cause Make sure overload has had time to reset before

damags io the compressor, Bothk controls are in the condemning the compreasor,
lew-wnliage controd ciFcuit,

The high-prezeurs cortral (HPC) o an avtomatic-

rese2l which opens near 810 PSIG 4208 kPa] and

Closes near 420 PSIG [F506 kKPa],

The kow-preaaure contral (LPC) 18 an automatic-

regetl which opans near 50 PEIG [345 kPa] and

choses near 95 PHIG [B55 kPal,

7.8 Compressor Hard Start Components

Hard sfarl compeonenis must be fisld installed depending on guality of voltage iconzistently <204
and are avaitable through mardadaciurer's paria VAL at outgoor unith,
department.

Compressor Hard-Start Kits may ba requirad



AWAHHIHG: Turm off electic power
at the fuse box or senvice pansd before making any
glectrical connectiona while inataling accesaories.
Failire 10 do 5o can result in slectrical shock,
savera personal injury, or death,

ACAUTION:
SINGLE POLE COMPRESSOR
CONTACTOR (CC):

Simgle pole contactors ars used an all singls-
phasa units. Caulion must ba exarcisad when
zarvicing a5 only ane lag of the power supply s
brofan wilh 1he contacion

8.1 Compressor
Time Delay

2.0 - 5.0 Ton Modetz: REXMD-BO

The time delzy [TDCY is m the low voltags contmd
cireuit, Whean the compressor shuts off due to a
pawver faikire or tharmoatat operation, this confral
keeps it off at least & minuies bafore the next

cycla can begin.

8.2 High Pressure
Control

Factory metalled on all madeds,

8.3 Low Pressure
Control

Fecltory instelled on all modeais,

8.4 Low Ambient
Control

2.0 = 5.0 Ton Madais: READ-ADS

This component senseas comarassor haad
pressure and shuls the outdoor fan off when the
head prassure drops 1o approximately 250 PSIG.
This allows the unit to build a sufficient haad
pressursg at lower outdaor amibbient {down 15 0°F
[18°Cl} in ordaér to mairtain system balance and
capasity, Low amibient controd showld be usad
& all equiprment frequantly operated below FOUF
[217C] ambienl.

8.0 ACCESSORIES

8.5 Compressor
Hard Start Kit

2.0-510 Tan Singhe Phasze Models:
Part Mo. SK-A1

8.6 Compressor
Crankcase Heater

2.0-3.0 Ten Models:

Fart Mo, 44-101884-08 (w/'outdoor f2mp,
thermoatat} or 44-17402-44 (w/o outdoor tamp,
thermostat)

4.0-5.0 Ten Models:

Fart Mo, d44-103663-16 wioutdoor famp.,

thermaostat) or 44-17402-45 (w'o outdoor temp, g
:

thesmostath

8.7 Compressor
Sound Enclosure

2.0=3.10 Ton Modals:
Part Mo, 68-23427-2%

4,050 Ton Modals:
Hart Mo, G8-23427-25

8.8 Liquid Line
Solenoid

Solenpid Valve
2.0 =50 Ton Models: 200AD2TITVLE

Solendgid Coll:
2 val ROED He: 81-AMG24Y
Pa0deal MG, S0VED He 81-AMG1 20/2400

Note: Compressor Hard Start Kit [BK-A1) is
reguired when mstalling tha Liguid Line Solenoid.
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.1 Cooling Mechanical Checks Flowchart
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9.2 General Troubleshooting Guide

POSSIBLE CAUSE

SYMPTOM
Uil il prt

& Foyar OO on |d0pe slecEncal conreetion
Thermesial out of cakbrabor ~sel oo low or
hiHgF

[igimsiive control boerd

Bty Tuabaa Tt biigakos

Traretormer defactea

High-prazage poninal soen

Lawr prosseen conbrod apen

IViswdirireg of teasrreetal

= & s 8 @

- w o om

REMEDY

sk G wollage at bre Wolags conmecinns in
oondansing unit.

Fesat.

{Check control board diagnostic oodes.

Heplacs fssa resal eadker,

{hook winrrg. Reglace tansfanma©,

S |'|i"3,_!!'| Fa@d piwss L of ow suctin pasdan
rericdias,

Lo rerigowann Crans diss 1o eak, Chack ndngaant
charga and ohack for [oaks,

TRl et el wWinmg.

sArtdaor an mng.
soFnprasser dossn’

Fuin or gart capackor defackiea

Stark refay’ cefeative

Lot carmadticn

Cormprassor alsck, drolsoed of opan iokar
wndng, anen infarmial cesinad,
Lawr=smlage £onddion

-8

Aeplaca,

Reglass,

LSOk 10r Somsct ynliege al anmeaeacr, Lneck ano
trgiilen el caraeclichs.

Wt at Jaast 3 hours 708 cesload to resed, B abil op=n
raplaca tha campresdar

SRl Wi o porier s

nsutticient coalng

Impropordy mrod und
limparapad indost 3ifllew

o [rtrect relrigerant cheange
Ar, nescondensibles. o e i srshem
Fepmictad reldpsaat cinsil

Anonloutts lood.

« Chgek, Bhedld e approrimatedy SEEGERM 186 Lea|

par ton,

o Chogs i procedies aERehed Lo unl secdice penal,

Recowor refrmeranl, Evacugte and recharge, ddd or

refakace Nk drier,
Locake restnction nnd cloor

Compeanor siar
wyalas

P iaract voilacge

[(afactive cwafnad pratestar
Realrigesramt undrrhorge: oF overcrangs
(HFCE ar LPG ewcling)

Al soimprasacr termmmals, valtags must b = 154 af
namaplata marking wran URT i operating.

Aegloce compressar. Check, for ceiract volings,
Aripiet vhanme per charaing chart,

Reqistors swant

* Low wedoor aptiow

Incmose peed of Bawer or reduo- restnchcn,
Fopiacs gi filtee

Eras AL

& [Fap coimgresnor

Hig hidad, v * Fagtrictan  liguid ine, axpansion deaca, ar | * Hemovs or epiace dedacthia caomponant.
mickion P fifles drmer » Reglpos TH.

* Bad TRV
High head, high o Dirty sutdoor ool ® Claan ool
Ar Pl Ristion o [alrigerant o s Conpact sysibm chargs.
et gt T 10 ] * Chrtdoar fan not running = Romor of raslaca,

& Al o P iondsnsihiss ingutam i |Fecptear refriaeen I, Evaciaals 80 redndege.,
Low hand, bigh wopor |« Bad THW = Heplaoa T

Regsidos oo presdar,

Lo SUCHER
eSS, ioed indoor
el

& Lo Irddinr avfiow

* Opemting talew 65°F [1E84] sutdosrs
& [t In syRTam

* Low tefriporant change

Inerasag Bpaed of Blaviar of rsducs raalilchinn,
Boplaco air tilter.

Al Loy Analsiend Kl

Apcovar refngerant. Evacuate and mechorga. fdd flter
driee
Checl reirigernt chamge and check for kalks.

Mlgh auctEn pesaune

* Excerzim |oad

Recheck [nad ciculalan

s hir or noncapdensibles nowuskem

& [afaclive COMEHRaEnT * Hemlacs,
Fluriuating heod and | = TAY hunling = Check THY sul olompe Chack asr distribubon on cod,
Tl Tl e e T Fepiane TEY

Ancower refngerand, Evacuats and rechoega,

Gurgle or pulaing
Mise Al FURAnaLO
deyica o Goied ling

& Ajir or nonoordensibles nooyeian
= Linderchpged sysiam

Recoer refigerant. Evasuaie and reciuegs,
Adput chargd per charging chart,

9.0 DIAGNOSTICS & TROUBLESHOOTING

sijsoufinig
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts

COMPRESSOR OVERHEATING
SYMPTOM POSSIBELE CAUSE CHECK/REMEDY

High g el mat
[t tham 15°F
[EL 3} w1 cail)

Diagnostics

Low chargs

Checie byslem chamge,

Faufty mebanng dovice

Remincted cap tube, THY

Poterar elemerl superhest alfl of adpistment misrnd iy

Farakyn et stopping Hoey

High mfgornal iaad

Hart alr {arlich anternng mium

Hgot searos or; mevsdired or fauly candrsl

Rastricfion o lgukd ne D b e,
Lirsa kirdepod,
Lo heod pressiee Low chango
Oipearativeg in ke ambeeni femperatres
B baoi or lhguhd B il e v Digh haat Hiah attic
ot Hat watar |ne
Layyr fira it Locise wirg cormsclions Check winng

Fower cainpalty (foblsm rarafoimer

R Probdem.

Lirdermzad wina fegdng uid

Carrect and aomplata dipgnoss,

High line wallzgs

Pawer company peotlem

Resort Protimm,

[aljalleg—cifaly

High hesadl Cumerhongs {Fneck system change.
g ity ssldate ol Cheafy col
Faulty or wrong slee oddaom fan mosor Rssinoe fan ot Gheck copnoion
Faulty fan Blade ar wiang rotadisn Repiiase fan Blods.
Fepipoa with cormact ratation notor,
Baciraulation of & Cearmaat mstafmhion,
Fddtcngl haal gourse Ok T oy ymand Fodaf il
Cneck Tar recrei|ien e ikar sg)uprant,
Mencondensinles Rocovar mingerart. Evacuala ang moharme systam,
Ergul prrsnd rect maboded Canmalt rvamateh.
Bharl ayching ol Liyching or fully preaurs. canirm Lhack prassurms prd J0oess cauel of Rgh o low prag

suie. Hegloce prégsiurs contml if faidy

Loorie wiring

{Zhock umit waring.

ThesTnoetad

Locdied in supply air Straam

Dilprankial aedtirgy o0 Cloas

Cunlamer mimise

Irrciacer ool FX Aeesiricbad

Interrad formiar mattar

Povaar algrneed failiee

TEN 1o small

Equalizar uta plugged

Irdes Sl disiriingr bubse rastrictand

Rz iric had sl fossige msiter

Kirkag

Irgide digmeter reuiced fram previoLs carsregann
Tafurs
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9.0 DIAGNOSTICS & TROUBLESHOOTI

9.3 Service Analyzer Charts (cont.)

3

COMPRESSOR OVERHEATING (cont.)

SYMPTOM

POSSIBLE CAUSE

CHECK OR REMEDIES

Shon cyolng ot
somprEssor (Sl

Low harge

Clmck system Shangs.

Low eifecarator niflcs

Dby call

Dty Bty

Dlut Sy drvtadl of pensiricbad

Faailly man capanibarn

Faplaca,

Fanitty mtaemal ovariaad

Fapince somaresso

ity ".':l.'l.rn;.'rl_rn:r-:lr
Walves or serplls

Fuisl maunlEstionLow pressers diffemsnce

Feplace comgrasaos and sxamne syslem (o
lrzada raganr

ELECTRICAL
SYMPTOM

Wehinge pressni
o Krad sida ol
T EES O
combactar and
TR B eSO
a1 Pl

POSSIBLE CAUSE

SR Shart companaiis

CHECK OR REMEDIES

CheoH 21wt oanachue

aijsoufinig

Chessk poleabal raley

Flue capacilar

Chack with afemmstsr

intamall emesicsd

Al tima o rasal,

Compressar windings

Cheich for cormant ohma,

Woltago prosant
on lne mde af
COMpErasscr
contaclar only

Tharmaastol

Chatk lor oomnsl woliege to conrtacior ool

Cainpresasr condrl girsull

Hiph-presigurs switch

Léiw—predaiss Seich

Ambiar Wemos]at

LZalid-smtw profeciisn consml or imtamal tharmal senscrs

Crormprasser tmod offfen candral or mierdesk

Mo yollage on ins
wd s of comgrassir
sorlashar

Blram fuses ar trippad circuil Deesyssr

Chessk lor alort o wirmg o Unit,

birgrrmo e wiring

Facheck wiking dibgram,

Impaner vollRge

High waltaga

Wening umil

Power supply potiem

Low vohagn

YWérong umii

Power aupgly prablam

Wearing Lirtealoed

Lzose gonnagbons

Singia Phasmp [ phssa)

Ghack incoeming pover pnd luseng,

SYMPTOM

Ligid i Ehe
cornpraasor ghall

FLOODED STARTS

FOSSIBLE CAUSE

Fiilly of M=o cranis sas el

CHECK OR REMEDIES

Faplace of add crankcass hadfer

T reaich o in
AT

Incarmst o ping

Chmck pipmig godedines,

Ciyarhanga

Ghack amd adjust charpe.
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0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts (cont.)

CONTAMINATION

SYMPTOM

POSSIBLE CAUSE

REMEDY

IS

Paor svacuatian on installaion ar daeng Benics

High haad prosssm

Moncordasicho nir

Urmnirsuuf heod and
sushion readings

Wering retrseraet S mhiked felrigeants

Foraige ke —
copsar filrgys

Liopgar bubiing cuttinas

Gopper o

By coppar glpmg oF nirsgen rot uged whan
brazng

Welding srals

Mircgen mol used dumng brmzing

Sirkderirg fris

Adding Nus Bafore sgating coppsr parivway

Excans andt salcar

\rerin sodclar matedial

In apch casa, 1he oune is the same; Racover rafrigerant,
Acdd tiller disar, evacuate, and rechangs

LOSS OF LUBR
SYMPTOM

CmpigaEar fatuies

ICATION
POSSIBLE CAUSE
Vi par [ine unieg T [arpe

REMEDY

Feshine plpee 226 10 imgrosss ol mlorn

L grictinn prossum

Lo ohoego

{“hack sysiam change.

Fafrigemont laaks

Rt gnd rachange.

G, Frstgy
CONTIEIGES0r -
Sluggng

Dot el ol warthy velregesdesl

i Pipard Qiadslines,

MRy CHMpraasts

Falrkyanat misimahan f olf-Cesle

i o Agd Cranleaad Nt

Giold, swaating Flacdng Lheck gymtam charga,
Compresssn
Ly [iaiasd Fadinted #idoar alilhw DTy TiRes

[ty oo ool

Wong duct som

Re] s el il

Tisdth o 14T At

Advias pis b

Shor eyelicg of
cofnjeianr

Coeeling o fully high= or fow-prassain consral
yehing W heg F

Cngcs praqpama and oddress causg of hick or losy pres-
sure. FAeplace contnal iF Gy

Laragi wiring

Ty all corirol winas,

Fhagmosiat

In pupgly aF stmam, aut of caliomsan

Custamer misuma
=

SLUGGING
SYMPTOM

On start-ug

POSSIBLE CAUSE

IncoeTect piping

HREMEDY
Reverw ppa sea guidelnes,

T munling when
murming

Faidly indosr Ty

Repiacs TAL




9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts (cont.)

FLOODING
SYMPTORM

Pods By sl Conirm
ity a1 T

SYMPTOM

High Superheat, Low
Suslion Preaadins
iziparheat Qv

1EF [EA"K]

POSSIBLE CAUSE
Lzobe s=naing bidh

REMEDY

Secnird the Dl and Irmalaks,

Bl in e g lecakion

Facsans Pail.

¥ivrong sloe TR0

s conmeat replocamant,

lmiproser s parhea] st e than 57F [28°KB]

POSSIBLE CAUSE

Moisiure fréeding and Bocking vales

Raspdancs THY

THERMOSTATIC EXPANSION VALVE (TXV

REMEDY

Amcowar chame, nsial iBer-drisr, svacunks Systam
A,

0ir; or foreign mealerinl blocgng wilva

Renovar chyrgs, matad flarsdriag, auacupss syEbam,
e hange,

Lt nadpiciad AnT charps

Crorrash he charga,

Yapor bisgblas in bguid ling

Famenye resfrciion inlquid lme, Cormct tha ratrdgarand
chame.

Rairmus noncandenaibde Eyaes,

Biza licuiid Ine cormrectiy,

Wisapolianban of inlemally equakiced valve

Lise cammaat THY.

Flugaed l=rnal souiize [ins

Fesreue axtarnad sgunlizer Ine resticticn,

Uredraizan TAY

Fa s m it Corresd valvi

Lass af changs tmam pawsr head wansing i

Rsplane powar haad or nomplata T

Chamo mipgation from somsirg bulb 1o pawor
Pl CAr B s il vedern sl Shelh
Dioag valve sparnts oomaaths nowy)

Ensum TV is wanner ikan nansing bulb.

Vol Teags o arruch
rafrigarant, will (s
guyerhead and lhghes
than nomme FuckEn
pEm=Lm

MMolture causing valie o shick spen,

Amzovar ralrigerant, reclace titer-driar, svacuate systam,

Byl PN

0ir or foregn ralesinl cousing valea 1o shak
opan

Feanowar ratvigeranl renlzon Pitar-driar, auacsiaie Bsium,

ohd reciarga.

THY Gedl |8 10 qurging o IvasEing sound &
haard AT THE TEY diring the off opcla, il this s
the caiisel. HOT APFPLECARLE T BLEED POFIT
VAIVES,

Foatace M THW

Crrargrzad Ty

|Iratadl comect TR

Iresearect santing bulb lcation

Irsteli bulb with tees mourding atraps, in 2:00 or 400
BNy BLaCHe e iy ingulatiog,

Low suparhagt adpalmsenl

Repoe THY

incoreclly matalled, or mendricted sxlarnol
eializar ire

Remaus meinction, or relocals extemal squaizen

sysoufivig
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DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts (cont.)

THERMOSTATIC EXPANSION VALVES (cont)
SYMPTOM POSSIBLE CAUSE REMEDY

Fesfrigennl deainuge bom looded sapotabar Iizikal| trap rigsf t the lop of he sdapossio: ol

Cornprieassr Moo
ack ypsn Atk |Ppperakie Crankoas Fagtar of Sranhcams neatey | Fapipgp o Aok cranks age Tt

macded
Unegual evaparabor circuil loarsing Enswe arfivrla egually detrisoted {heough svaporaion
gt yoal |k jes" Lok for blotked distnbutes Tubes.
neemal it [ow - - -
suction pressurs Laww foad or airfkns antarng sveporalor gl Ennure tlowar s moving proper ge-Tloe,
RamavedComact ary alrdlow resinction,
THW 1 ivereized Inetall comeet TH

Senging biElb s pHacied vy hgund sslrigaeait or AelGoats sansirgg LSk Iy protner puasdion pround the
Superlyaat ane refrizamnt ol fowing through suction lina circurmiomonce of the sactn na,
sichap prEssLe

Diagnasits

Linssual refrigerant flow throwgh evaporador Eniguwre seralneg Buls s lostded nmoparkd
Miiciiate (v ia drcuttn
tustrg } Chack for bocked digtnbutor s,
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.4 Troubleshooting Tips
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10.0 0UTDOOR UNIT SERVIC

Servicing shall be

riarmod only a€ recommended
organdestion ar

by the manufaciurer and b
nufaciurer sccrodiied to ach nalional competency standards that may be st in Iunl!la-llﬁn for servicing
eguipment with flamimakle refrigerant. The achieved :uqu:-RIum:u thaould bm ol

NG

gualiied persannol who are irained by a iraining
cale.

ﬁ 10.1 General Guidelines

Prior ko baginning work on systems containing
AZL REFRIGERANTS, salety chacks are nacessary
to ansurse that the risk of igniticn B minimilzed.

Far rapair to the BEFRIGERATING SYSTEM, the
following procedurss shall be completed priar to
conducling work on the systam:

= Wark shall be undertaken under a conmrofed
procedure 5o @8 to minimize 1he risk of a
flammable gas or vapor being presant while the
wiarll is being performed.

= AN maintenance staff and others warking i the
lotad area shall bs instructad on the nature of work
baing camed out. Work in canfined spaces shall
be avalded,

= The area shall be checked with an appropriate
refrigarant detector prior to and durng wark, to
grisura tha technician is aware of polentially toxic
or flammable atmospherss, Ensure that tha leak
detection eguipment baing used is suitable for uze
with all appliceble rafrigerants, i.2. non-sparking.
adequataly ssalsd or intrinsically safe.

w [fany hot work is ta be conducted on the
refrigarating eguipment ar any associated parts,
appropriate fire sxtinguishing sguipment shall bs
available fo hand, Have a dry powder or CO2 firs
extinguishear adiacent to the changing area.

= Mo person carmying out work in relaban to

4 REFRIGERATING SYSTEM which Invelvas
Axposing any pioa work shall use any sources

of ignitian in such @ manner that it may bkead 1o
the risk of firg or axplosion. All possible ignition
sourcas, incleding cigaretie smoking, should

ba kept sufficiantly far away from tha site of
installztion, repairing, removing and disposal,
during which rafrigerant can possioly ba eleasad
o the surmpunding space. Prior o work taking
placs, the arsa sround tha squipmesnt & to be
surveyed o make sure that thers ara no fammabls
hazands or ignition risks. "Mo Smaoking” signs shall

ba displayed,

* Ensure that the arsa is in the apen ar that it is
adequately ventitated befors breaking inlo the
system or conducting any hot waork., A degree of
vantilaticn shall continue durirg tha pericd that the
work is carried cut, Tha ventitation shoukd safely
digpersa any released refrigerant and preferably
axpe! it externally into the atmosphare,

% 10.2 Checks to the Refrigerant Equipment

Whare electncal companents are belng changed,
thay shall o= it for the purpose and 1o the cormeot
specification. At all times the manuiacturar’s
maintanancs and ssnica guidalines shall ba
followed. If in doubt, consult the manufacturer’s
tachnical departmarnt for assistance.

The fallowing checks shall be applied 1o
installations using AZL REFRIGERANTS:

= The actua! REFRIGERANT CHARGE s in
accordance with the room size within which tha
refrigarant containing parts are instaliad,

= The wvantilation machinery and outlets ars
opanating atdequately and are not obstructed.

= |f an indiract refrigerating circuil = being used,
tha secondary circuit shall be checked for the
presanca of refrigarant,

= Warking to the equipment continuas 1o be visible
and begible. Markings and signs thatl ars illegible
shall be cormecled.

= Hefrigarating pipes or components ars installed in
a position whare they are unlikely 1o be exposed
to any substance which maly commode refrigerant
containing components, unbess the componants
are consiructed of materinls which ara Inhersntly
rasistant to balng corroded or are sultsbly
profaciad against being o comodad.
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ﬁ 10.3 Checks to Electrical Devices

Rapair and maintenances 12 slectical companants * That capachors arg deschangad: this shall ba
shall imclude mitial safety checks and compaonant dore i a sale manner 1o avoid passibiity of
inzpection procedures, IFa fault exists that could sparking.

compromise safely, then no alectrcal supply shall

be connected to the cireult until it iz satistastorily = That no lve electrical companents and wiring are

deatt with. If the fault cannot be corrected exposed while charging, recovering of purging the
immediately but it is necessary to continue systam,
operation, an adeguate emporary solution shall « Thiat there s continully of earth bending.

b used, This shall be répored 1o the owner of the
gquipment so all parties are advised, [nitial safaty
checks shall include:

% 10.4 Repairs to Sealed Components

Durng repairs to sealed componests, all electrical aknds, ate.

supples shall be disconnecied from the equipmeni
being worked Upon prior 1o any remaoval of sealed * Ensure that the apparatus is mourted securely,

SoRta, o 1 LW UM (88 EAT o e * Ensure that seals or ssaling matenals have not

an electrical supply to equipment during senicing, degraded to the point that they no longer serve

then & permanently uperating form of leak the purpose of prevanting the Irgress of lammable

detaction shall be located at the mast critical paint atmospheres

to owarm of A potentialy haeardous sitation, ' §_
. . . , , » Replacement parte shall be in accordance with

Particular attertion shall be paid to the following to g 08 FE 0 B specifications. Sealsd slettreal

ansure that by working on electrical components, components shall be replaced

the casing is not altered in such a way that

the level of protaction is affectad. This shall
inclede damage to cables, axcessive numbes

ol conneclions, termnais not made to original
specification, damage to seals, incarrect fitting of

ﬁ 10.5 Repair to Intrinsically Safe Components

Doonot apply any permanent inductive or NOTE: The use of sllicon spalant can inkibit the
capaciance kads to the clrouit without ensuring elfectiveness of some lypes of lzak deteclion
that this will not exceed the permissible voltage aquipment. Infringically safe comporents must be
and currart parmittad for the aquipment in usa. replaced and do not have 1o be isolated prior o

: working on thesm.
Imtrinsically safe compaonenis are the only vpes
that can be worked on while live in the presence of
4 flammable airmeaphers, The test apparatus ahall
ba at the corect raling. Faplace companania only
with parts specified by the manufacturen Other
parts may resull in the ignition of refrigesant in the
almospherg from a leak,
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Check that cabling will not be subject to wear,
COmosion, excassive presswrs, vibration, aharp
edges or any other adverse environmental effects,
The chack shall albo take into accaunt the effacts
of aging or continual whration from =2oumeas such
a3 compreasors or fans,

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

The following leak detection methods are deemed
acceptable lor all refrgerant systems

= Electranic wak detactons may be ussd 10 dedect
refrigerant leaks but, In the case of FLAMMABLE
REFRIGERANTS, the sarsitivity may not be
adequate, or may nead re-palibration. (Detedtion
aquiprmnant shall be calbeated in a relrigerant-Irae
area ) Ensurs thel the detector is not 2 potantial
sourca of ignition and s suilable far the eirigarant
used. Leak detaction squipment shall be set at a
percantage of the LFL of tha refrigerant and shall
ba calibrated 1o the reirigarant employed, and the

When breaking into the refrigerarl circuit to make
regaira ar for any other purposs, it is imporant
that besat practice is followed for AZL refrigerants.
The following procedure shall be adhered to safehy
rampua refrigerant following local and nationsl
regulations;

= Evacuate

*  [Purmge the circuit with inert ges loptional for

AL}
= Evacuate fopticna for A21L)

= Continucusly flush or purge with inert gas
whan using flame 10 open cirouit

= Dman the alrcuit

The refrigerant charge shall be recovered into the
vorrest recovery ovlinders f venting 15 not alfowed
by local ard national codes, For appliances
comalning AXL relrigarans, The systern shall be
purged with oxygen-lree nitrogen 1o rencder the
appliance safe for flammable refrgeranis.

~10.0 OUTDOOR UNIT SERVICING

@ 10.6 Cabling

ﬁ 10.7 Detection of Flammable Refrigerants (WARNING)

appropriate perocentage of gas 25 % maximum) s
cordinmas,

* Leak detecticn uids fsuch as bubbke method
or fluorascent mathod agentsh ara also swiabla
for use with most refrigeranta but the use of
gaterganis containing chlonme ahall be avoidad
as the chloring may react with the refrigerant and
corfode the copper pipe-work,

I3 leak |5 zuspected, all naked flames shall be
removedlaxtinguished, If & lexkage of refrigerant (=
found which requires brazing, all of the refrigesant
ghall be recoverad from the syatern, of izolated oy
means of shut off valves) in a part of tha systam
ramete from the leak, Bemoval of refrigerant shall
be according to the next section (10.8 Pemoval
and Evacuation),

@ 10.8 Removal and Evacuation

This process might need to ba repeated several
timas. Comprassad airor osygen shall MOT be
used for purging refrigerant syatams. Tha cutket
for tha vacuum pump shall NCT ba close to any
potantial ignition sources, and ventilatian shall be
availahie,

For appliznces containing flammabde refrigerants,
refrigeranis purging shall be achisved by breaking
the vacuwm n the syatam with woygen-free
nitrogen and continuing to fill until the warking
preasure is achieved, then veniing fo atmosphare,
and finally pulling down to a vacuum {optional

for AZLY. Thiz process shall ba repeaated until

no refrigerant is within the sydtem {optional for
AZL: Whan the final oxyger-free nitronen change
i3 ugan, the systemn shall e vented down o
atrmoapheric pressure to anable work to taks
place, Tha outlet for the vacuum pump shall NOT
ba cioae to any potential ignition sources, and
ventilation shall be available,
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ﬁ 10.9 chargin_g_ chedure_s

Refar to Sexction 5.4 Rafrgerant Charging of the
manual,

ﬁ 10.10 Recovery

When removing refrigerant from a system,
efther for servicing or decommissioning, itis
recommendasd good practica that 2l rafngerants
ara ramoved safely.

W har transfarring refrigerant into oylindess, ansure
that anly appropriate refdgerant recovery oylinders
are emaioved. Ensure that the coract number of
cylinders for hokding thve bolal system charge is
avadabie, All cylinders to be wed are designated
for the recovered refrigerant and Rbeled for that
reéfrigarant {i.e. special cvlinders for the recovery
of refrigerant), Cylinders shall be complets with
pressere-rellel valve and associated shut-off
valves In good working ordes, Emply recavery
cylinders are evacuated and, if possible. cocled
bafane reCcovery GOCURS,

The recovery equipment shall be in good working
order with o sat of Instructions conoerning the
equipmant that Is at hand and shall e suitakbhe for
the recovery of the AZL refrigerant. IF in doubt, the

manufaciurer should be consulted. In addition, 3
aet of callbrated weighing scalkes shall be availabla
and in good working order, Hozaes shall oa
complate with leak-fres disconnect couplings. and
in gocd conditicn.

Thie recoverad refrigerant shall be processed
acesrding o ooal legeslation in the comect
recovery oylinder, and fhe redevant waste fransfer
note arranged, Do not mix refrigerants in recovery
units and especially not in eylinders,

If compressors oF Sompressor oils ans o be
removed, ansurs that they have been evacuated
o an acceptable level to make certain that
refrgerant does nol reman within the lubsicant
The compressor Body shall not be heated by an
open fame or ather igndtion spurces 10 acoelsrate
thiz process. When ol iz draifed from a system, it
shall be carried out safel.

00R UNIT SERVICING
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~10.0 OUTDOOR UNIT SERVICING

% 10.11 Decommissioning and Labeling

Before carrying aut this procedure, il is sssantal
that the techniclan is completaly familiar with ihe
agquipmert and all Hs detail. N is retommandad
good praciice thal all refrigerants are recovered
salshy. Prior 1o the fask being camiad cut, an oil
ard mirgarant sample shall be taksn in case
analysis is reguired grior 1o re-use of recoverad
refrigarant. it is essential thal elecirical power iy
availabla batore the task s commenced.

a8) Become familiar with tha eguipmeant and its
oparation,

bl lsplaia system electrically.
¢ Before attempting the procedurs, enaure that:

= Machanical handling eguisment is
awvailabls, if required, for handling
refrigerant cylindars;

= Al personal protectne equipmeant is
availabls and being used comeacily;

= The recoverny process is supervised at all
times by a competert person;

= Recovery equipmsant and cylinders
conform to the appropriate standarda,

dl Pumnp down refrigerant syatem, if possitle,

&) If a wvacuum iz not possible, make a manifold so
that refrigerant can be removed froom variows pars

of the system.

fi Maka sura that cylinder is situated on the scales
bafore recovery takes placsa.

a1 Start the recovary machine 2nd operate in
accordance with instructians.

hy Do not ovesmill cylinders o more than 80 %4
valdmee lquid changal.

il Do not excesd the maximum warking pressura
of the aylinder, aven temporarily,

Il When the cylinders hava besn filled comactly
and the pmcess completad, make sure that the
cylinders and the equipment are remaoved from sita
promptly and sl molation valves on the equipment
are closed off.

Kl Recovered refrigerant 3hall not s charged inta
another REFRIGERATING SYSTEM unless it has
been cloaned and checked.

Equipment shall ba [abseled atating that it has baen
decommissioned and emplied of refrigerant. The
iabel shall be dated and signed. Ersura that fhere
are labels on the eguipment stating the equipment
contains FLAMMABLE REFRIGERANT.
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$¥ 10.12 Outdoor Coil Cleaning

The euitdfoor fan draws air across the ool during
operation which results in confaminantz collacting
on and between the aluminum fing, These
contaminants restrict the ais-fow theough the coil
resulting i reducan capacity and effickency and
increazes the lemmperature of the componenis that
can recuce their lite, Thesefore, It iz eeommended
that the ouldoor coil e cleanad at least annually
by agualified sepvice techncian using a non-
corresive coll cleaner and low pressure veater
Foze spraver. Carg must be taken not to damage
or fatten out the fins by spraying the fins from

an angle, Washing from the 10p of the ool down
from the inside oul is tha meat effectve method
of cleaning 1he coil. The axteror louver panels and
unit top are easiy removable to faciitate the coll
cheaning task.

WARNING: Disconnect clectrical power to

the unit before removing the top panal or any
electrical panel as the fan mobtor could start at
any time and live slectrical connections will be
Bxposed,

% 10.13 Cabinet Cleaning and Care

Annual cleaning of the axiarior cabinet s
recommended using a mild detement, water, and

clothfaponge o remove dust, mold, and potentlaly

cofrosive contaminants that have collected on
the cabinel, It is also recommended Lo apply a
godd guality automotive wax 1o the painted metal
cabinet parts annually o protect the finish and o

reslore he gloss of the pant. Do nol apply wax to

e piastic pans,

ﬁ 10.14 Motor Lubrication

The bearings in the cutdoer molor are pre-
lubricated by the motor manufecturer and do
rod have oiling pords. The mator will run for
an imdefinite pariod of fime without additional
lubriserteon.

% 10.15 Replacement Parts

Any raplacemant par used to replace parts

arbginally supphad on sguipment must be the sama

as of an approved slismate 10 the ofiginal part

supplied. Tha manulacturar will nof be responsibla

for raplacameant parts net designed 1o physically
fil or oparate witkin the design pararmetars the
arequnl parls were selecled for

SILET
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11.0 WIRING DIAGRAMS
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