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AWARNING:
asannoicarionor || AIR COOLED

wrormarion: || CONDENSING UNITS

nesememuenoe | INSTALLATION INSTRUCTIONS

ARE INTENDED AS AN AID

TO QUALIFIED, LICENSED
SERVICE PERSONNEL FOR | (-)AT3NY, (-)A14AY, & (-)A15AY MODEL

PROPER INSTALLATIO
ADJUSTMENT. AND b SERIES - 13.4, 14.3 & 15.2 SEER2
OPERATION OF THIS UNIT,

READ THESE INSTRUCTIONS
Lot FEATURING INDUSTRY STANDARD
ATTEMPTING INSTALLATION R-454B REFRIGERANT

OR OPERATION. FAILURE
TO FOLLOW THESE
INSTRUCTIONS MAY
RESULT IN IMPROPER
INSTALLATION,
ADJUSTMENT, SERVICE,
OR MAINTENANCE
POSSIBLY RESULTING IN
FIRE, ELECTRICAL SHOCK,
PROPERTY DAMAGE,
PERSONAL INJURY, OR
DEATH.
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Do not destroy this manual.
Please read carefully and
keep in a sale place for fulure
reference by a serviceman.
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(AWARNINGS:

« Thesa nstrustions are intended as an aid 1o

qualified. Bcensad sarvice personnel for proper
installation, adjustrment, and operation of this

unit. Raad 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
line valtage connections. Failure to do so can
resull in electrical shock. severe personal injury,
or death,

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

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

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

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

- Do not use oxygen to purge lines or pressurize

system for leak test. Dxygen reacts violenlly
with oil and possibly with R-4548, which can
causs an oxplosion resulling in severs porsonal
injury or death. A-454B systems should not be
retrofitted with R-4548. Such a retrofit violates
the product listing and may result in severe
personal injury or property damage.

The top of the scrall compressor shell is hot.
Touching the comprssor top may resull In serious
parsanal imjury,

Tha manutacturer's warranly doas not cover

any damags of defect 1o the unit caused by the

attzchrnent or usas of any componenis, acosssories,

or davices (other than those authorzed by the
manutaciurer) inta, onio, or In conjunction with the
condensing unit. You shouwld be aware that the

1.0 IMPORTANT SAFETY INFORMATION

use 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 for such Bss or injury resuting
from the use aof such unauthaorized components,
ACCOBSOMES, O devices,

* This appliance is nat intended far use by parsaona
including children) wath reduced physical, sensory
ar menial capabilitiss, or lach of experiencs and
knowledge, unbiss ey have been given supsrvison
of instruction corcerning wvse of tha appliance by a
paraan responsible for their safaly. Children should
be supervised to ensure that they do not play with
the applance,

ACAUTIONS:

* Refrigerant A~—2548 operates al prossures similar
1o B=4104, However, It |5 classitied in safely
proup AZL. Ensure that servicing equipmient is
compatible with group A2L refrigerants and In
particular with F=3548.

= Dndy match this outdoor unil with & matched Indoor
coll or alr handler approved 1or use with this outdadan
unit perr the unil manufacturer's specification shoet,

= The indoor coil must be equipped with an
elecironically povwearsd leak detection syetem. To ba
effactive, e unit must be elecirically powsrad af all
times after installation, other than when gervicing.

« Dby use indoor coils approved for use on B-4548
systerms, An B=4548 coil has not bean evalusted
for usa with B—1548 and may lack a refngarant
datection systam necessary for safe opafation of
the system. The H-184B coil coulkd also conlain a
PYVE or PO oil which is incompatible with the POE
ofl usad i R-4548 systerns and could result in
refinbility issues with tha compressor end TXVs,

= The comprassor has an intermal averload profecion
Undar sama conditions. it can take up to 2 hours for
this cvarlosd 1o ressl. Maks aum averload has had
tima fo regat belare condamnirg 1he comprasson

= Thee fixed wirirg insulation must be protected,
for exampls, by insulating sleeving having an
appropriate femperature rating. Any means for
discannaction must be incorporated in the fued
wiringy in acoordance with the wirng rules,




1.0 IMPORTANT SAFETY INFORMATION

FAWAFIHING:

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 coantain 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 information contained in this manual has
baon preparad fo assist in tha proper installation,
operation, and maintenance of the air conditioning
syEtam,

Read this maneal and any instructions packaged
wilh separate equipment required to make up tha
syaten: prior o installation, Homaowner shookd
retzin this manual for futiee refarence.

2.2 Importance of
Quality Installation

A quality instalfation s oritical o assure safety,
raliability, comfaort, and customer satisfaction,
Strict adherence to applicable codes, the
infarmation in this instaltation manual, the ndaor
undt installation manual, and the thermastal
installation manual are key to a guality installation.
Read the entire nstruction manuals before starting
the instaligtion,

IMPORTANT: Thiz produst has besn designed and
manufaciured to mest carfied AHR| capacify and
efficiency ratings with the appropriate irdoor units.
However, praper refrigerant chams, proper airflow,
and refrigerant line sizing ane critical to achleve
aptimum capasity and efficiency and to assurs
ralkable operation,  Installation of this produoct
should follow the manufacturer's refrigerant
charging and airdlow Instructions located in this
installation manwal and the charging chart |abel
affixed to the outdaor unit. Failure to confirm
proper charge and airflow may reduce enengy
alfickancy and shartan aguipment bfa.

The eguiprment kas been evaluated In accordance
wilk the Code of Federal Reguiations, Title 24,
Chapter XX, Part 3280,

Instalf thae unit in accardance with applicakble
naticnal, staie, and local codes, Lateat aditions
are Avalable froem: “Mational Fire Prolectian
Association, Inc,, Batterymadrch Park, Guinoy, MA
022648." These publications are:

e ARZINEPA Mo, TO-[Latest Edition) Mational
Blectrical Code,

2.0 GENE

= KFPA 804 Instalkation of Alr Cendifoning and
Venlilating Systams.

= NFPA B0B Ingtallaticn of Warm Air Haating and
Alr Canditioning Systems,

2.3 System Sizing and

Selection

Befors specifying any air-conditioning equipment,
4 survey of the structure and heal gain calculation
migst be made. A heat gain calculation invalves
identifying all surfaces and openings that gain
heat from the surrplinding air and guantifying

that heat to determing the amount of heal that
needs to be removed. A heat gan caloulation also
calculates the axtra heat load caused by sunlight
and for humnidity ramoval, These factors must be
considerad belore sabecting an a-conditianing
ayatam to provide year-round comiort, The Air
Conditioning Contractors of Amsrica (ACCA)
Manual J method of load calculation is one
recognized procedune for detsrmining the cooling
load.

After the proper equioment comblnation has
een selected, satizfying Doth sensible and
latent raguirmamants, the system must be proparly
instadled, Only then can the system provide the
comiord i was designed to provide.

Thers are several taciorz that instaliers mest
considern

# Qutcioor unit lecation

* Indioar unit blovesr speec and aiflow

* Proper aguipmaent evacuation

» Suppdy and return air duct design and sizing

¢ Rafrigarant charge

» Bysiem air balancing

e [effuser and refurn alr grille ocabon and sizing

IMPORTANT: cicossive uss o

albiowrs in the rafrigerant lne 22t can produce
excessive pressure drop. Follow ingustry

bast prastices far inatallation, Installatizn

and commissioning of ths agquipment k& (o

ba performed by tramed and qualified HYAC
professionals. For technical assistance, contact
vaur Dintributor Serdes Coordinatar,
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2.0 GENERAL INFORMATION

2.4 Importance of
Proper Indoor/Outdoor
Match-Ups

To assure many vears of reliable operation and
QMMM customar Somion and 1o assura the
outdoos wnit warranty remains vald, an air-handler
modal ar indoar coilTumace combination should
b splactad that s properly matched to tha
ouldosr unit. The resemmended approaih is o
selett an air-nandler or indoor coil and aas furnace
that ras an AR match with the ouldoor und.
Refer to the AHR! directory at wawwahndirectony,
org o confirn the airbandler and cutdosr wnil are
a cerified combination in the AHRI Director.

2.5 Checking Product
Received

Upon mceiving unit, nspact it for any shipping
damage, Clams for damage, sithar apparent or
concealed, should be filed immediataly with the
shipping comgany, Check model number,. electrical
charactaristics, and acceisorias 1o detammineg i they
arg camrect, Check system companents (ndoor coill,
cutdoar unil, air handlérfurnace, stc,) to maks surs
they are properly matohed,

2.6 Efficiency Testing
Notice

For purposes of verifying or testing efficiency
ratings, the test procedurs in Tithe 10 APPENDEX
K1 to Subpart B of Part 430 [Uniform Tast
Mathad for Meassuring the Enargy Consumption
of Central Air Conditionars and Haat Pumps) and
the cladfying provisions pravided in the AHRI
Operstions Mamual 2107240 that were applicabls
it the date of manutacture should be used for tast
sat up and performance,

2.7 Compressor
Break-In Notice

Price o ageancy testing, the wnil musl ba run for 20
nowrs at 115°F [48,1°C] outdoos ambient fempearature
with BO°F [26.7°C] dry bulb'?5F [23.9°C] wet buib
indoor ambient temperature to break the compraasor
in.
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3.0 UN

3.1 Model Number Nomenclature
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3.2 Available Models
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3.0 UNIT SPECIFICATIONS

ﬁ 3.3 Electrical and Physiqal Data
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3.0 UNIT SPECIFICATIONS

#¥ 3.3 Electrical and Physical Data
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4.0 INSTALLATION

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

Manifold Sets:

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

- Up fo 250 PSIG [1.724 kPa) Low-Side

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

- Bervica Prassure Rating of BOD PSIG [5,5168 kPa|
Recovery Gylinders,

=400 PSIG [2, 758 kPa] Prassure Rating

- Dapt. of Transporation 484400 or ABWS00
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ACAUTION: r-15:8 ie clacsiied

as safety group AZL per ASHRAE Standard 34,
"-"Ii'llf" trpd sarvios equipiment and Irstrumants ans
certified for use with group AZL rafrigerants, ard in
particular with B=4548.,

4.1.2 Specifications of R-454B

Application: R-4548 is not a drop-in_
reéplacement for R-454B, Fauipment designs
must accommcdats the safety group AZL of
A-4548, 1 cannot be retrofitted info B-2548
Systems,

Physical Properties: H=1048 has an
strmoapheric bubble point of -53.6 °F [-50.9 “C]
and an atreospheric dew palnt of <580 °F [=50.0
“C]. s bubble point saturation pressure at 77
F (25 *C) ks 213 paig [1469 kPaj and dew point
saturation pressure al 7T °F [25 °C] is 205 psig
[1415 kPal.

10 Compeosition: B—254B 5 a non-azectropic

%% 4.1 Tools and Refrigerant

mixture of 68.9% by welght difleoromethanse (HFC-
32) and 31.1% by walght 2 3.3 3-tetrafiugro-1-
progane (HFO=1 2341,

Pressure: The pressure of R=-45848 s similar to
Ihat of R410A. Hecovery and recycle eguipment,
pumps, hoses, and the ke must havs design
pressurs ratings appropriate for B-4548,

Flammability: A=4548 |5 classifisd as safaly
graweg A2l where the 2L flammability class
indicates lower flammabiity, B=3548 and air
sheuld never be mixed in tanks or supply.
lings or be allovied to accumulate in sterage.
tanks, Leak checking should be conducted using
nitragen OMLY.

4.1.3 Quick-Reference Guide
for R-454B

s Fefrigerant B—4548 operates at pressuras similar
Lo Be=A DAL Howeeesr, it s classilisd in salely group
AL, Engure that senscing eguipment is compatible
with F—4548,

e Rafrigerant cylinders ars no longar color-coded,
F-154B oylinders are light green gray in color with
a red band on the shoulder or top of the oyviinder to
indicate Hammabdiy.

¥ 3548 is only compatiple with POE oils.

= Waouum purmnps will mot rernova mosturs fram POE
all uzed in B-4548 sysiems,

» B-4548 syetems showuld be charged with higuid
refrigerants in liguid ohase, R-454B cviingers
should be invertad o ensure lqued chamirg of the
aruipent,

s [ mizd inst=l a suction line filter daer in ta boguid
Birne,

s & factors-approved outdear liguid line filker drier is
shipped with every Unit ord must be irstalled in the
Fiquid lima at the time of nstallation,

Filter drigrs st be rated for minimum working
presaure of 60 psig, The flter éner vl anly have
adoquate molsture-holdiog capscity if the system
i pronerly evacuatad,

® Deziceant {drylng agent) must De compatibls for
POE cils and A-454B refrigerart,

* F=a548 cylinders containing less than 50 ks
of refigerant require a GGA 164 fithing, R—454E8
cvlincars containiey marne than 50 [be of refrigerant
raquire 8 CGA &7 fitting,
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ﬁ 4.2 t:hnnsing_a_ Lucatiqn_

4.2.1 Allowable Clearances

12° [30.5 emj to side infake Kuvers

24" [61.0 cm] to sarvice access panals

60" [152.4 cm] vertical for fan discharge

It space himitatiors axwst, the following clearances
will have minimal iImpact to-capacity and efficiamey
and are panmiltied:

single-Unit Applications: Mnimurm of 6% [15.2 om|
to side irtake louvers. Da not redece the 80 [152.4
om| for fan discharge or the 24° [61.0 om] service
clearancas.

Multiple-Unit Applications: For units positionad
niext to esch other, a minimum of 6" [15.2 cm]
clearanca betwean units is recommendad for 1.5
and 2 ton modeds and 8" (22,9 cm) for 2.5 tan o

8 1on modets, Do not reduce the 60° 152.4 om)|

for fan discharge or the 24" [61.0 cm] service
clearances,

IM FO HTAHT: Consult local ard

national bullding codes and ordinances for special
inatalkation requirements, FoBowing location
information will provida longer [ife and simplified
sarvicing of the outdoor unit,

HﬂTICE: These umits must be Installed

outdoors. No ductwonk can be attached, or
other maodilications made, to the dischamgs grille.
Modifications will affect pedformance or aperation,

T
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4.2.2 Operational Issues
Related to Unit Location

IMPORTANT: Locate e unit in s

meanmer that will not presvent, mpakn of comprEmiss

thir partormances of other equiprsnt installed i

progimity 1o the unit, Maintain all required miniram

distances to gas and electric meters, dryver sents,
anc exhaust and inlet openings, In the absence of
fatianal codas ar manufacturens” racammandatians,

Iocal code rseommeandaticns and requirsmsanta will

take precadence.

= Befrigerant piping and wiring showld be propeary
sized and Kepl as shord as possible 1o avosd
capacity losses and increazed operating costs,

* | gcate the unit wher water runofl will not creata
a problam with the squipment. Position the unit
away Irom tha drip adge of the rool whenever
pessble. Units are weathenzed, but can be
aftected by Water pouring Into the unif Iram tha
[emetion of rooflines, without profective guitering.
Large valurmess of watar endaring tha unit while in
oparation can impact fan Biade or motor e,

s Clagely tellow the clearance recommendations in
section 4.2.1.
w 24" 1861.0 cmi] to the service panel access
« 50" [152.4 cm above fan discharge fund Iop}
to prevant recinculaticn

® 6° [15.2 om] o coll grle air nkets
with 12" [30.5 cm] minimum recoemmerded

1.0 INSTALLATION

1
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Mounting

4.0 INSTALLATION

ﬁ 4.2 Choosing a Location (cont.)

4.2.3 Corrosive Environment

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

deteroration i exposed 10 8 Comasive envircnmaent.

This oxidation could shofen the eguipments wusahsl

lifia,

Cormosive elaments include, but ara not limited 1a,

zalt spray, fog or mist in seaccast areas, sulphur or

chigrine fram lawn wataring syetems, and varkous

chamical contaminants from industries such as paper

milie and petraleum refineries,

If T undt 13 bo be installied in an area whons

contaminants are likely to ba a problam, special

attention should be gihven to the eguipment location

and expoEUnE,

e Avoid baving lnwn sprinkler heads spray directly on
the unit cabinet,

= | coastal greas, lcate the unit on the side of the
buitdmng away from the waterfront,

= Shialding provided by & lence or shrubs may give
soemie protection, bul cannot vialate minimum
airflow and service access clearances,

% 4.3 Mounting Unit

£WAHHIHG= Disconnect ail power o

unlt before starting maintenance. Fallure t6 do o can
cause alectrical shock reaulting in savera perzanal

Ifgiry oF déath.

Regutar maintenance will reduce the buildup of

sontaminants and help to protect the unit’s finish.

= Fregueant washing of the cabnet, fap blade, and
woil with fresh water will remove most of the selt or
cther contaminants that build up on the wnit,

® Fegufar cleaning nnd waxing of the cablinat with an
autemobile pobish will previde soms pratection,

s A liguid cleanss may be used saveral imes & year
to remmowe meatter that will not wash off with water,

4.2.4 Customer Satisfaction

Issues

= The outdoor unilt should be [ocated away from the
living, sleeping, and recreational spaces of tha
owrmr and those spaces on adjoining properdy,

= To pravent moigs tranamissian, the mounting pad
for the outdoor urat should ol be connected 1o
the structure and should be located a sufficient
distance above grade 1o prevent ground water from
aentaring the unit,

4.3.1 Unit Mounting Methods

The autcoar unll may be mowated in a number of
ways, The most common method is on 8 grourd
mounted concrete or pre-fabricated pad, It can also

a2 mountad sn 8 ground of oo mounted metal frame,

woodan frame, ar 4" 5 4" [10.2 om = 10.2 om] wooden
etringars. It |5 axtremely Impartant o propery secure

tha unlt o the pad o frame 20 i does ot shift durng
high winds, seiamic events., or ofkar outside forces 1o

wlimiriate the possibility of & safety hazard or physical

damags to the wnil, Local codes in regions aubiject

L frecueent hurricanes and seismic events will dictate

specific mounting reguiremants and must be followed,

12

4.3.2 High Wind and Seismic
Tie-Down Methods

The manufacturer-approvedirecommented method is
a guide 1o securitg eguipmeant far wind ard seismic
lpads, Cthar methods might provide the zame nesult,
but the manufacturer methed is the only one endoraed
byt manufacturer for securng equipment whers
wind or earthquake damage can occur, Additional
Infeemation i available on the manifaciurer’s wabisile
of fram the wholesale distributos,



4.3.3 Elevating Unit
ﬂWAHHIHG: Secure a0 slevated unil @nd s

algsating stand in crdes to pravent fipping. Falli=s to do se may
Fegult if S2vene parsonal InUry oF death,

I alevatng ine wnit, efthir o sl sool or on & siab, chenve the

following guidalinas,

«Tha battam ol the basepan has recegaoies for 47 (10,2 om|
arhadiile 40 FUG pipe thal can be eul be lengh and uged a5 rigas
Tar skab applicmion,

o|f edavatirg 8 wunt dn a flaf rood, wse 4° = 8 102 oo 2 0.2 om o
eau vaer] sivirgpars pogilionsd bo distebube unil weaht svenly and
priryrnt nojse and vibration

HBT"'.:E: Do nat Block drain cpenings on boettom of

unit.

4,0 INSTALLATION

funjunogy
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4.0 INSTALLATION

## 4.4 Refrigerant Line Set Selection

Tubing

4.4.1 Replacing Existing Systems

Tao prevant failure of a new unit, the existing jine sat
must be comsctly sized for-the new umit and must
be cleaned or replacaed. Care must be faken eo

the sxpansion device is net plugged, Far new and
replacement units, a Figuid ling filter drigr must be
inatalled, Test the o for acid, i it teats positive far
acid: a suchon line filter drisr is mandatony,

IMPORTANT: wien replacing an

R-4548 wnit with &1 B-4548 unit, verify thal the
lireset and any jeints in the lireset comply with
local buikding code, Only brazed or welded joims
ard mechanical joints using Mtings Eted o UL
207 are penmiltted,

4.4.2 Line Set Length and Fitting Losses

Refrigerant tubing is measured in terms of actual
length and equivalent length. Actual lenpth is used
for rafrigerant charge applications. Equbvalent
length fakes nto account pressure lossas from

Table 1

tubing length, fithngs, vertical separation, acces-
gofies, and filter driers. The tabla balow referenteas
commenly used equivalent lengths.

Lirve Size

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

1-1/8 [28.58))

90" Shart

Radius
Eltew

1.3 [0.40]

1.4 [0.43)

1.5 [0.46]

1.9 [0.53]

2.3 |0.70]
27]0E2

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

Raching
Efbow

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

45"
Elbow

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

4.4.3 Liquid Line Selection

The purposa of the liguid line iz 1o ransporl warm
sub-cooked liguid refngarant betwaen the outdoor
Unit 1o the indoor unit, | s impartant not to allow
the rdrigerant to flash inle superhested vapor priar
to the expansion device of the indoor coil. The
flashing of refrigerant can occur for the following

redsGns:

= Law refrigerant charge
s [mproparly selected guid Ine size
= Abhsorplion of heat prior o expansion device

= Excessive verlical separation betwean the out-

door undt and indoor coil

= Hasiricted ligusd fine of fdtar drier
» Kinked liguid line

14

Solensid Chieck Site Filter
Valva Vahie Glass Drier
6{183] | 4[122] |04[0.12]| 6[183)
9(274) | s[152] |06(0.18]| &(1.83]
12 [3.66] 6[1.83] |0.8(0.24] 6[1.83)
1Ajasy 7[2.13] |05]027]| &[1.83)
1514.57] | &fa44] | 1]0.30] | 6[1.83]
i 17{3.66] |15[046]| 6[1.83] |

The lofal pressurs drop allowed for the liguid line is

3

0 PSI[345 kPa). The procedurs for sefecting the

proper liguid line is as follkws:

Maasura the total amount of verlical separation
batweaen tha culdosr unit and Indaor coil,
Maasura the linaar length of liquid ling needed,
Add all of the equivalent longths associated with
ary Tittings or accessories using Table 1 above.
Add the lingar langth 1o tha total fitting egquiva-
laat lsngth. This will egual vour total equisalent
line length,

Refarancea Table 2 towerily the caloulatad
equivalant bength is accepiable with the raguired
varlical saparation and digmeter of liguid lira.
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4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

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

1394715 SEERT AL BG4
ALLOWRELE | MLOWABLE EZRRLLENT LENDTH JFEET)
VART SHEE | LI LIRE | SUCTRON LINE| wm | $-m | T | w-i | dmeise | 8311 | tineme | i | mene
= i D0 T HEL G IOCOF YT 7 ey MULTIFEs
1" =W sl SO I 1TA03E et Tl V- mas [k ] par LT
'S 5 25 SR e THUE IG5 : I-H'EH =y BRTLEE CARTEE ALy TEI'IJ.M_
1508 E- LE 2 W09z TR Aoy LA ] “iﬂ. plagm T T LAL R ]
4 v I ) Gl e | o | e [ wea | bouk | ouss
Wi e Iy o 75 et | nenw | segs | iimam | s | ownm | Bam
S W 75 a1 751 wonsy 1 viiess | visum | veew | foas | oneds | ovioe ks |
S =1 251 SO iy 0= DTS 10 iy i S sy o8E ey
'rE ¥E ' LR TROE L] LR TOUSY ELLEG 3007 S5 .o
- TS it 75 e | funp | (GnBs | i | Ipunar | woei | Joendy | Se0m | adme
i ¥ 0 ) e | nem TLI [ [ awa | o | sk
A e 151 ET Al | g | jLm | jonge | ais | swom | soe | eam
il L a5/ gyt TS A[Ligikc] 15 T4 LAY i s WAy
il 1 THILES R L THILAZ AT DEITLES 0 2 LAy B Ay
- oF u TiE | wonss | unes | joomay | e | wuse | mmes | ewas | nenie | reoas
= Wil 7] T g | fetim | Ga0ds | en | dauee | weum | vk | b | pmar
iy e 51 ngs | ronm | oinenw | ansie |owedds | owei | e |omon | T
&' 5B A51L9% SN0, RETLAT AT 2HTLIR 17035 o 00w L] ol
S 1 ZRILES e L TwOgT omaaT HUTLSA EnTAT TR =031 s WRE
WS B e LR LA dvgge | e i sy 0336 ey e
- i (7 e myas | cenim | MO | 9imam | SBOBA | WGA0 | AnsE | ohOn | eona
. 15 Lie F54 AL LI IGOTE | videsh | IThLN § RiReAT | TIEO0E [ TR [ 1R
] Fiis 75 EOyt BT 47498 FETEY 174,38 LR [H ek 11K L0
b L 51 St = WA 5 III'E.H 250 ]‘H‘Eﬂ TR BEFLIA B0E
147 i 7l Sk TR o | viasss | vmm vieean | Dane | ivess | riwess
2 L'y 25m.m =HELHR 1L figan H’Dﬁ AL (26 ] L AR b
- 1A R JEALMG | SO | FEron | 100006 | TIDRAT [ fhUn | niaeee | (oo | oamess | s
35 Tl ] =R ToILT B0 “‘D_.DI ?ﬁ'll.ﬂ AL :'EIEH. IT.‘:HJ,H IE'I'IJ.BH
TS e 151) SIS 75195 omes | veese | tmope | vmese | nvoos | aspose: | wmess
Ak Teat I wmmnae TETLEA TROAT BRTLSR T ) JenEd Lnm ThILEY
s I T nm GUSE | TWTEd | (GO | TSRS, | TRUDET | MEEON | WAL | ioeia | Hamad
A I 21 gan | fenim | nauh | oAmi | S0ae | e | Janed | SR | )Rhar
n it T g | nm | jenad | ovess | tham | oeese | Ojmo | owsest | e |
i’ LTt r=y ST HE T TELaT S ANTLH Frigh sl ear ona DIas nnas
TES Iy THILET EE] TEALET monsr | somese | oodney | Aoiase afme DEn.E HNTLE
Elen ol T FHILE LR =gt !.-!&E-l EETLE FAIET [T iLd o] [ L LS
7 o | oo | rewm | jopme | ibeesm | wenar | wouesh | Svuol | seoEr | uddan
T TS 394 i ] L AL 10 Wl [l L e
15" 1y a5 St 5 [[1) (R L At 10-11_71.3! IﬂIE“.ﬂ L0 A5 .I.I.'I'III,.H“T_

s rum Equiveisrd L Longts may not cceed 2500
Mawrmpm Gyl Lres L eneghh maw rid sporeed 25T
Ligin) Gty o] e s cxmierod fong e S My eepreoarcraatihn o eecotererredag i Long Liree S ke
TR SR)T e iy iy ey Y O i B L VTG i ALR B B Aursiiv )3l STERgT: o b2 g syl

Exa

mple: & 3 Ton unit is instalisd 50" below the
indoor wnit, requires 75" of 1/2° diameter lguid lne,

34" dipmeter suction line. arnd 4 80° LR elfbows,

ardd & filter drier, Using Table 1 from Section 44,2

» Fitting Eguivalant Length ) = (4 » 9) + &= 2.8
» Totel Equivalent Length {fLj=T5 + 0.8' =24.6'

Buign|

This applization is accaplable bacausa tha 50" ver-
tical rise s bess than tha maximum rise of 100° for
this application. The application ks also considered
to lhave a kng ling 4! since the sguivalant length of
54.6 fost exceods the aquivakent kngth mit of 75
el
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4.0 INSTALLATION

ﬁ 4.5 Refrigerant Line Set Selection (cont.)
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4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

4.4.4 Suction Line Selection

The purpose of the vapor ine is 1o return supar-
heated vagor 10 the condensing unit from e
evaporaton Proper suction line sizing is important
becauss it plays an important rake in returning oil o
the Compressar 1o prevent potential damage to the
bearings, valves, and scroll sets, Also, an under-
sized suction line can dramatically reduce capaciy
and perormance of the systerm. The procedure for
salecting the proper suction line |15 as lollows:

= Detarminale the total Bnear lsngth of suction lina
raguired.

= Add all of the equivalent lengths assoclated with
any fittings or accessonas using the tabka on
previous page.

* Add tha linear lanpth and tolal fitting equiva-
lart length. This will equel vour total asgubvalent
lergih.

= Reference Table 2 fo verily that the caloulated
aguivalent langlh falls within the acceptahble
region of tha chart

= Verify the capacity difference = compatibde with
the application using the muHiplisr in Tabla 2.

= Use onby sucton line sizes lisled in Tabla 2,

4.4.5 Long Line Set

Considerations

Long Ime-sst applications are defined a5 applica-
tions that reguira goccegsanes or alterngte con-
struction methads, The following factors shoukd be
consdared when selecting and nsaling a lonag line
gat:

= Additional rafrigerant changs

= Fitting losses and maximum equivalant langtn
conzidarations

Refrigerarnt migration dunng the off cycle

Ol ratym to the compressar

Capacity [osges

Syatem oil level adustment

4.4.5.1 Determining if Long Line
Set Length Requirements Apply

Tatde 2 i1 used o determing if the application is
conaiiered o have g lang kne 3et,

4.4.5.2 Liquid Line Solenoids

i Long Line Sat Length requiremernits apply, itis
recammended 10 ingtall 5 Liguid Line Solencid. In
installations where ihe condanging unit is [ower
than the irdoor unit, a Liguid Line Solenoid is
requirgd when the vertical separation betwasen the
autdoor and indoor unit is greatar than 10 feet, The
Ligpaid Line Soleroid is composed of & valve and

& nommially-closed solencid ceil, Whan the cooling
call from the thermostsat is met, the salenoid is de-
enamized amnd closas the valve on the ligusd Fne,
which prevents liquid refrigarant migration back
to the compresaor When the thermostat 2ends

a conling call, the solenpid coil is enargized ang
opens the valve and lquid refrigerant fiow is no
longer restricted.

if Larg Line Sel Length requiremants spply and a
Liquig Line Solenoid ia not inatalled, iquid refriger-
&t eould migeate back 1o the compressor and po-
tentially cause flonded starts of cause condensad
liquid refrigerant to be inthe suction fins,

Mote that A comprassor bard start kit and crank-
case heater 15 required when using a liquid line so-
kenoid, See iguid ling solenaid instaliation msiruc-
tions for wiring diagrams,

See Section & for componant part numbsrs,

4.4.5.3 Oil Return to Compressor

Bmall ameunts of compressor crankcase all 12
pieked up and camied out of the compresscr by
the mcwving refrigera and Iz ceculatad through tha
syvrtem before it returns to the sompresaor orank-
caze, It s ortical to the Ife of the compressor for
the ol o be able o relurm fo the camprazzor 1o
rmamtain an adeguats level of off in the compressar
crankcase, Dversized vapor lines rasult in inag-
eguate refrigerant velocities (o carry the ol along
with the refrigerant and will cause the oll o acols=
rrigdate in fha low 2pols in the vapor line instead of
edng returned to the compreszor ceankcass, This
% espucialy true for bong lne lengths Coly use the
v ling slres isted in Table 2 10 assure proper
oif return, Do not oversize the vapor line.

4.4.5.4 Refrigerant Migration
During Off Cycle

Long line et apolications can regurme 2 consides
able amount of sdditional refrigarant. This agdition-
al refrigerant needs to be managed throughout the
entire amnbient operating anvelope that the syitam
will go through during & life oycle. OR-Cyele
migration i wherg excess relrigarant condensas
and migrates to e cokdest ardlor loweast part of
the system, Excessive bulld-up of refrigerant at the
compressor will result in poor refiability and noisy
apaation durng startup.

17
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4.0 INSTALLATION

ﬁ 4.4 Refrigerant Line Set Selection (cont.)

Tubing
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4.4.5.5 Maximum Liquid Pressure
Drop

The total bguid [ne pressurs drop must not 2xceed
E-ﬂjﬂsig [345 kPa] to asaure a sobd column of liquid
at the metering device and atable control of super-
heat, Be sure to account for vertical separation,
elbows, filter driers, solemald valves, aight glasses,
and check valvas whan calculating Bguid ine pres-
aura drop,

4.4.5.6 Liquid Line Refrigerant
Flashing

Excessive pressure drop and heat gain in lang liguid
Iines can result in the refrgerant flashing into a vapor

before it reaches the metering device which will
dramatically reduce the tapacity and efficiency of
the systein. For this reagon, the liguid ling must be

sized properly using the tabbs in Table 2 and mist S

insuEdated N encandilioned spaces,

4.4.5.7 Qil Level Adjustment for
Long Line Set Applications

Agditional oil may nesd (o be added forlong line sel

plications, If the system contans maore than 20 bs
Eauhg] of reéfrigerant ::haqe. add 1 fluld oz of PGE il
I

revery 5 ks [13 mik

of refrigerant
change over 20 1bs [2 kgl

4.4.5.8 Capacity Losses

Long ina kengths can reault in @ educiian in capacity
due 10 suction ne pressure drop and heat gain, Re-
far o Table 2 for capacity lnss muliipbers for various
vapor ling diameters and lengths, Only usa vapor
lines listed in Tabls 2 to assus proper oll return, This
table does not account for any capacity loss due

to heat gain from the environmeant, it is axiremaly
important not to oversize the suction fine to minimize
capacity oss at the expanss of proper of returmn. The
full keregiin of 1he suction line must be insukated fo
mirimize heat gam.,

4.4.5.9 Lineset Joints

Ondy brazed olnke, welded joints, o machankcal
foires using Tittings [Eted to UL 207 are parmitted on
A-=1548 system [Inesets. Flekl-made lineset joints
should be leak tested using an AZL compatible leak
datector having sensitivity of 0.2 ozfyear [5 ghvear] or
Retter. The eak detector should be aporoved for use
Eith 5aré~:-up AZL refrbgerants. and in garticular with

=<1 :

$#¥ 4.5 Line Set Installation

= |f tubing is o be run underground, it must e runin
a sealed watertight chase,

* UJse care in mating bubing and do mot kink or twist,
Lee a good guality tubing bender on the vapor line
to prewent kinking.

'8 @ [ ?Z 2

|l PERPARMENT
HERHGER

| /

, Fa

s

* Route the tubing wsing temporary hamrgers; then
straighten the tubing and install permanent
hangers, The tubing must be adequatery
supponed,

* |solate the vapor line from the building structure. If
the vapar line comes in contact with ngide walls,
cedling, or fieoring, the vibration of the vapor ine

will result in noi=e inside the struchuss,
= Blow out the iguid and vapor lines with dry
ritrogen before connecting to the owtdoor unit
and iF‘IFI:_H;I-F il t-ummﬂ.;e debrls that can plug tha
e e e 4 -

o '| )
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4.0 INSTALLATION

£% 4.5 Line Set Installation

4.5.1 Important Tubing

Iinstallation Practices

Dbserve the lolowing when installing cormectly

sirad type "L refrigerant tubing betwaen tha

outdoor unll and indoor colk

o Check the lables an Table 2 for the cormect
suction line size and bauid line size.

* I a portion of the liquid ine passas through a
very hot area where liquid refrigarant can be
heated 1o form vapor, insulating the liguid line
is required.

= Use clean, dehydratad, sealed refrigeration-
grade tubing.

= Always keep fubing saakled untii tubing is n place
and connections are o be mada.

= A high-guality filter drisar is incleded with all unite
and must be installed n the fiqued line upen unid
ingtaltation,

= Whan replacing an R-A54E system with an
R-454E system and the fine st iz nat replaced,
bdow out thea lines with dry nitrogen to remove
as-much af the remzining comprassor ail as
possitle. Check for low spofs whears ofl may be
trappead and taks measures ta drain the oil fram
thase areas,

L A
",

= |f fubirvg has been cut, debur the ends while
haolding the tubing in a positicn to prevent chips
from falling into twbing. Burms such az those
caused oy tubing cutters can affect pesformance
dramaticaily. particularly on small diameter kouid
lines,

= Far best operation, keep tublng run as short as
passibds with a minimum nember of albows o
bends.

* Locations whers the tubing will be exposed 1o
mechanical damage should be avoidad. IFit s
necessany 1o use such locations, the copper
tuing should be proteched by a housing to
pravent damage,

Fipe-work including pipirg material, pipe routing,
and installation shall inclede pratection from
physical damage in operation and service, And
ba in cormpiance with retional and local codes
and standards, such as ASHRAE 15, ABHRAE
15.2, |APMO Uniform Wechanical Code, [CC
Intarnational Machanical Code, or C5A BS2, All
fizld joimts shall be accessible lor inspection prior
o being coverad or enclosad,

Aftar completion of fleld piping for split systems,
the field pipework shall be pressure 1ested with
an inert gas and then vacuum tested prior 10
refrigerant charging, according o the following
raquirenents;

« Tha minimum tast prassure for tha low side of
the syatem shall be the low sikde design pressure
and the minimum test pressure for the high
gida of tha system shall ba the high side deaign
prassuvs, unless the high slde of the system,
cannot be isolated from the low side of the
syatam In which casa the antire system shall ba
pressura bested 1o 1the jow side deslgn pressure,

Flald-mada refrigerant joints indoors ahall be
tightness tested. The teat method shall have a
senzitivity of 5 grams per vitar of refrigerant or
belter under a pressure of at least 0,25 Umes the
maximim allowable pressurs,

Na leak shall be detected; where addition of
charge i3 required o complete nstallation, rehir
1o Sections 5.0 t9 5.5 of the System start-up %
refrigerant charging delails for instructions on
how to determine the addiional BEFRIGERANT
CHARGE and how to complets the
REFRIGEAANT CHARGE on the |absl provided
by the manufacturer. Intercomnecting refrigerant
piging length and diameter shall be taken Inke
considaration 2= listed in the Line Set Selaction,

Buign|
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4.0 INSTALLATION

¥ 4.5 Line Set Installation (cont.)

"

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

HEFERENCE TABLE 2 FOR
PAAKEALIN LEMSTE LIBAITATICN

DR

SUAE-CO

EXPAMSION DEVICE. |MSULATED
LIGLAD LIME 1 AN USCOMDITIZNED

FOE LOMG LIME APPLICATIONS. INSULATE
SLGTRON LIME FLALL EEMGTH F AP

ST-AT2T5-01-01
£ | .

For applications that are considersd té have a long

limi sat with the outdocs unit and indoor wnil rear
fhva sarme [eval e Following is required;

* T¥V on the indoor coll

* Compressor Hasg-Starl Kit

¢ Crankgaza haater (Some models kave faciony
Insfalied GOH's, Reter 10 table i Ssction 7.8)

+ [nsudated lguid line in unconditboned space only.

Insidated suction line full length,

# Suction line should sloge toward the indoor unlt

* Follow the proger line sizing, masimum [near
arl eguivalent lengths, changing requlremeants,
arvd oif level agjustinents spelled out In this
ek,

e Yerify at feast 5°F [2.8°0] liguid sub-conling at
tha indoor unit pricr to expansion device.
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4.5.2.2 Outdoor Unit Below Indoor Unit
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Far applications that are conziderad to have 2 lonog
line set with the outdoar unit balow thie indoor unit
the following s raguired:

« T\ an the mdoor coil,

= Crankcase heatar (Soma models have factary
inatalled CCOH"s. Rafer to fablsin Saction 7.6)

= Compressor Hard-Start Kit

« Rafrigerant lines should be routad aven with the
top of tha indoor coil or an inverted trap = 1o ba
applied {r=fer to Figurs 4).

= Liguid Line Solencid (when vertical separation is
graatar than 10 feet),

Ty —_

"

T8 FY LA

* Inzulated quid line in unconditioned space onldy.
Insulsted auction tira full length,

* Follaw the proper line sizing, masimum lirear
and squivalent lengthy, charging reguirements,
and oil level adiustments speltad out in this

manual,

» Verify af least 5°F [2.8°C] liguid sub-cooling at
the mdoor unit prior to sxpanson device.

= ertical geparations greatsr that 25 [7.62 m] can
auxpect 8 lowear sub-ooaling lewsl,

4.0 INSTALLATION

$# 4.5 Line Set Installation (cont.)

21
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4.0 INSTALLATION

ﬁ 4.5 Line Set Installation (cont.)

4.5.2.3 Qutdoor Unit Above Indoor Unit

\Hl
For applications that are conziderad to have a long Insated aucton line full length,
E’ line set with the outdogr unit above the indoor unit * Foligw the proger [me sizmg, maximum linear
i fhee fodlowing is required: andd eguivalent lengths, charging requiremeants.
';E ard ol level sjustmenia spafled out in this

= TEW on the Indoor coil, manal,
= Crankoass heatar (Some models have factony
Imstaled CCH's, Reder to table in Secthon 7.6.)
= Compressor Hand-Start 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 charge of
dry nitregen. Keep all tube ands seabed kil
connechions am (o ba made,
s Liza type "L" copper ralrigeration ubing. Braze
the connections with the following alloys:
= Copper to copper, 5% silvar rminimuim :
- Copper to steal or beass, 15% silver minimum * WWrap valves with 8 wat rag or thermal barrier
compound before appdving heal

-

L9 -

* Be cartain both sefrigarant shutofi valves at the L4 .

outdoor Unit are closed. ¢ Braze 1he tubing betwean tha cutdoor unit and

; indonr coll, Flow dry natrogen into a3 preasure por

b angd through the fublng while brazing, but donot
allow pressure Inside tubing which can result in
baaks, Onca the syatem s full of nitregen, the
mritrogen regulator should be luned off 16 o
pressuring The Syatem.,

1 [
o

I

= Remove the caps and Schrader caras from the |
pressars ports fo protect seals from heat cdamagea, |
Both the Schradar valves and the senice valves |
higve aeals that may be damaped by sxcesaive heat, |

« After brazing, use an appropriate heatsink material
1o ecol the jalnt.

= Balnstall the Schrader cores inko both pressure
poris.

Buign|

\Q | ;
= Clean the inside of the fitlings and outaide of the {
tubing with a clean, dry cloth before spldering. '

Clean out debris, chips, dirt, etc,. that enters tubing
or service valve connections,

|

= D ot allow the bare suction line and guid Ene
1o be in contact With aach olher. This causas an
urdesirabds hadl transter resulling 0 capacy
[oss and increased power consumplion. b |
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4.0 INSTALLATION

4.6 Initial Leak Testing
ﬁWAHHIHG: Do mot usa oxygen

to purge inss or pressunze system for leak wast,
Owygen reacts vielently with oil, which can cause
an axplagian resulting in severs parsonal infry or
death.

o

* Fregsunze ling s=t and coil throunh service fittings
with dry nitrogen to the design pressurs Bsted op the
uril nameplate, Close nitrogen tank valve, let aystem
git for B0 minuies, and check to see if the pressure
has drogped, If the pressure has dropped. check for
leaks at the line set braze jointa with soap bubbkes
and repair leak as necessary, Repeal pressirs test,
¥ lime set ard coil hold pressuve, proceed with line
gat and ool avacuation {see Sections 4.7 and 4.8 for
evacuation and final l=ak testing.

T T I I | | 1 LY

W L = aalyns

» The suction line must be nsulated for i3 entine
langth fo prevent dippng ([sweating) and prevent
performance losses. Closed-cell foam insulation
guch a8 Armaflexs and Rubatex™ are salisfactony
Insulations for this purpose, Usa 1/2° [T2.7 mim]
miinimum insubation thickness, Additional insukation
may e reguired far long rung, The Bguid line must
e insuladed in any unconditioned space when
leng line sets are used and anytinne the Hgued line
% run throwgh an attic due o hot temperatienes hiat
ooCur theve,

4.7 Evacuation

Evacuation is ane of the most important parts of the
antire natallation and servica procedurs, The kfe and
afficiancy of the egquipment is dependent upon the
thorcughiness exercizsd by tha serviceman whan
avacuating air and modstura from the system,

Air orF nitrogen in the syaiam increases condensing
temparature and pressure. rasuiting in increased
pawer consumption, eratic operetion, and reduced
capacity,

Muoizsture chamegally reacts with the refrigerant

and all to form cormesive acid which attscks the
compressor mator wirdings and internal parts and
which can resuft in compressor failura,

A T T T — “I

L "l
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s After the system has been leak-checked and
proven sealed, connect the vacuum pump and
evacuate syatem 1o 300 microns and hald 300
microns or k255 for at least 15 minutes, The
vECULET puamp must e connacted 1o both the
high and low sides of the system by connecting
to the two pressure ports. Use the largeat size
connections avalkable since restrictive semnvice
connections may kad to false readings bacauze of
prassure drop through the fitlings,

4.8 Final Leak Testing

Aftar the unit has been properdy evacuated and
serice valves opened, an AZL compatible leak
detecter should be used 1o detect leaks in the
avatem, All joiniz and piping within the auldoor umnil,
evaporater, and interconnecting fuldng shodll bea
checked for leaks, The leak detector should have

a sensithvity of 0.2 ozfvear [ g'year] of refrigerant
o Bether, and should be Ested for use with group
AZL relrgerants, and in parbicular with B-4548. If &
beak is detected, the refrigerant should be recoversd
bafore repalnng the eak. Tha Clean Ar Act prohibits
raleasing refrigerant info tha atmosphere



## 4.9 control Wiring
AWAHH'"G: Turm off electrig powes

at ihe luse box or service pane! before making
any electrical connections, Also, the ground
connection must be completed befors making linz
vaitage connactions, Failure to do S0 can ragult in
alectrical shock, sevars parsonal inpury, or daath,

Running low-voliags wires in conduit with Hne
violtage powsar wires I8 ot recommendesd. Low-
voltage winng should be atiached to the pigtals
balow the conirod o

A thermostat and a 24-voli, 40 VA minimum
transformer are reguired for the control circuit
of the ayatem, The furnace or the air handlar
transfonmer may be used if sufficient. Sae the
wiring diagram for reférence, Use “Wire Size”™

—

quide below 1o size the 24-volt cortral wirng,

Do ot use phone cord 1o connect indaor and
outdoar units and thermostat, This could damage
Lhe controks and may nol be adequately slzed for
the conirol's elecirical lnad,

FIELD WIRE SIZE FOR 24-VOLT
THERMOSTAT CIRCUITS:

Rurs up to 100 7 [30.5 m): 148 AWG
Hurns over 100 ft [30.5 m): 16 AWG

HOTICE: Do not use contral wining smaller than
Mo, 10 AWGE bebween thermostat and outdoor unii,

ﬁ 4.10 Typical Control Wiring Connections

4.0 INSTALLATION

Thee folkawlng figures show the typical winng
connections for a single-stage condenzing unit
with a gasoll furnace or with an aie-handler with
elentric heat,

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

CONTROL WiFed FOR GAS OR DIl FURNACE

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

Nl - YRLIRM WRE
K = WiSE DIHEEC TN

TFFRAL BRABTIND
UnIT

L

LT T

x E 3

CONTROL WIRIHG FOR AIR-HANDLER WITH ELECTRIC HEAT
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INSTALLATION

ﬁ 4.10 Typical Control Wiring Connections (cont.)

NOTICE: Fiald wiring must comply with the
Mational Electric Code [CEC, in Canada) and any
applicable loeal code,

4.11 Power Wiring

it is impordant thet proper electrical poweer from a
commercidl wtility is availabde at the puidoor unit
contactorn, Voltage ranges for operation. are shown
balow,

VOLTAGE RANGES

Dhreamdneg. Volaps Range al Wisanum

Hamngintn Velnge Lnaad Do Carckiions far Gomprssan

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

nstal & branch clrouit disconmac! within sight
of the unit and of adeguate size to handla the
mindrmum zircuil capacily (see Section 3.3).

Power wiring must Be run ina rain-tight conduit,
Conduit must be attached to the hale in the
bottorm of the control box g5 shown below.

S-Alapens

—

Connsct the powvear winng to the ine voltage lugs
on the contactor focated In the unit electrical box,
iSes wiring diagram attached to unif access panel
and above illustration.)

Check all elecirical connections, inclucing
factory wirnng withéin the unit and make sure all
connectons ars tight,

DG HOT connect alumimum field wire o the
contactor legs,

4.12 Grounding
AWARNING: 110 urit must e

parmanently grounded. Failums 1o do 5o can causes
slectrical shock rasulting in severs parsanal Injury
or cleath,

f

i e

A graunding lug is provided near the line-vallage
power entrance for & ground wire as shown in the
Anove Hlustralion.



5.1 System Start-Up
Overview

Dnce the system hardvare and wiring has been
propaetly installed, the next step i Lo start the
systermn Lp, verly indoor nir-flow, and adjust the
rafrigerant charge. To assurs aptimum somfor,
eificiency, and rallabiity, it is extromely important
to foflow the procedures in this section to assum
the Irdioor air-flow and reffigesant chame ang
sorreci.

AWARNING: Single-pole contactors

are usad on all standard single-phase units
through 5 tons. Caution must be exercised when
servicing as only ane leg of Lhe power supply is
brokan by the contacton

5.2 Initial System

Power-Up

After all installation steps have been compleled,
apply electrical power to the indocr unit anly wntil
the irdboar air<flow iz vanfiad.

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

in {see section 5.4.2), electrical power may be
appliad to the outdoor unit, If 1he unit is equipped
with 2 crankcaze heater, it is recommeanded to wait
at fsast 12 hours aftar elsctrical power is applisd
ter tha outdoor unit before starding the compressor
to asswre any Boguid refrigerant insids the
compratsoer kas bean driven oul by the crankoase
haater.

@
@
o
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5.3 Verifying Indoor
Air-Flow

Thie alr destriution Syelem has the groatest offeot
o girflow, The duct system is iofally controlled

by the contracton For this reason, th contracior
shauld uss only industry-recognized procedures,
Cuct design and construction shadld be canstlly
darie, System parformance can be lowerad
dramatically through bad panning or workmanship.

Air supply diffusers must be aslected and located
carefully. They must be sized and positionsd

to deliver freated air along the parimetar of the
space I they dre too small for thelr nfendaed
airflow, they becoms noisy, If they are not locatad
progedly, drafis can résull. RBeturm air grillés must
£e properly sized o camy air back to the blower, |
they are too small, they also casse o,

Tha installers should balsnce the air distribution
syaiem to ensure proper and guist airflow 10 afl
roams in the home. This ensures 4 comiortable
living EpACe.

The correct alr quantity is critical to air
conditigning systems, Proper aperation, efficiency,
compressor life. and humiddy control depend

on the correct balancs between indoor load and
putdoor unit capacity. Excassive indoor alrflow
increases the possibility of high humidity problams,
Lo indoor aiflow raduces folal capacity and can
cause ool icing. Seraus harm can ba done to the
comprassor by low airffow, such asg 1hal caused by
refrigararnt flooding.

Alr-conditioning systerns regulre a specifisd
alrfiow, Each ton of cooling requires batween 320
CFM [151 I¥s] and 450 TFM 212 I's). Sea the
manufaciuner’s spac shest or tha AHRI Directory
{ahridirecton.org) for rated airfiow for the systam
baing installed,

Tha indoor alr-fiow must be verified to be correct
Dafore lhe refrigerant changing process can begin.
Daterming the rated indoor alr-flow by refiérming to
the AHRE Derectory or manutaciuress autdoor uni
specifications for the particular indoor and ouldoor
unlt combsination betng instaled, Then refer o
the air-handber or gas furnase mstallation manual
b detarming how to select the proper air-flow

and make the necessary adjustments 1o acheve
a5 close o the ratad indoor aie-fiow as possible.
Orge the adjustments have been made, the e
handler or gas furnaoe blower can be starfed by
turnlng the thermostat 1o the heating miode and
adjusting the st painl above the roosm lemperaturs
%0 the air-fiow level can be verified using the Mol
Iowing mathods,

IMPORTANT: Power to the outdoor unit miust re-
main off undil the indoor air-fow (s verlied and the
outdeor unit service valves are opaned to releaze
the factory refrigerant charge into the ine st and
indaet cail.
Thess simple mathematical formulas can be wsed
to detarming the CFM [155] 0 a residential or lght
commearcial systern,
Electric resistance heaters can use:

CFM = volls = ampe =.3.412

“BHC * [amp nee

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

(harging

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

Gas furndses Can s
CFM = Dulpud Capacity in BTLIH*
SHG « temp risa

Vs = Qutput Capacity in kW x B95
SHC x temp rise O

“Reter to furnace data plete for furnace oulpul capaciy.
SHC = Senwble Heit Conttant {ses bible bédowl

A air valocity meter or airflow hood Can give &
more Accurate reading of the system CFM [Ks].

The measurement for temperature rige should
be performed at the ai-nandler or fumacs
retum air Inlet and in the supply plenum, out
out of direct ne of sight of the heater elarenit
or heat exchanger, For best results, measure
alr temparaturs at multipke points and average
the meaasuremants 1o obtain inlet and outlet
temiparaturas,

SENSELE SEMSHELE
ALTITUDE HEAT ALTITUDE HEAT
FL.IM] | COMSTANT FT. [M] CONSTANT
(SHE) BHO)
S Leved 1.08 EO00 [ 829 .87
500 [152] 1.07 000 [2134] T
1000 [305] 1.05 BOCO 2436 a1
2000 [E10H 1.01 OO0 274 078
WK [2F4] .97 10008 [3044] 0.75
40100 [1214] .54 1500 [4572) .61
B000 [1522] 090 20000 |5004) 0.50

5.4 Refrigerant Charging
ﬂ.WAHHIHG: Tha tog of the soroll

compraasns shell is hot, Touching the compressor
bor iy resudl in senous personal injury.

ACAUTION: r-si8 s cinssitied

&g safeby group AZL per ASHEAE Standard 34,
WVerify that service sguipment and irstrumanis ara
appraved for uss with group AZL refrgerants, and
in particidar with R—-4548, Use appropriate care
when wsing this refrigerant. Failum 1o axercise care
may result in eguipment damage or peraonal injury,
Charge for all systerms should be choacked usging
the Charging Thart inside the access pansl cover,

IMPORTANT: System Charge

Weight must be annotated on the label provided
adjgcent to the unit nameplate, Total Syshtern

ag Charge Weight can be calculated by taking the

Factory Refrigerant Chamge Weight listed on the
pamepkte and adding the Field . nstallation
Chargs Weight,

lM FOHTALHT: Do not opargie the

compressor without charge in the system.,
Addition of R-4548 will raige high-zide pressurag
fliquicl and dischanga),

NOTICE: System malintenance is to be
peromead by a qualified and certified tachnician,
Tha refrigerant charge for all systems should be
checked againgt the Chamging Chart located inside
the acceass panel covar,

The optimum refrigersnt charge for any outdoor
unit matched with an indoor coilfair handler s
affecied by the agphication, Therefore, charging
data has been developed to assist the fiald
techniclan in optimizing the chame, Refer to the
charging cherl inside the actess pans] cover on
the unit and choosa the appropriate column for the
spacific model being installed or secvicad,

NﬂTICE: In additan to convantional

charging procedurss, the following requirements shall
be foliowed:

" Ensure that contamination of differest
relngerants does mat ocour when using chaming
equipment. Hogas or lines shall be as short as
possible ta minimize the amount of refrigerant
cantaingd in them.

. Cwlinders shall be kept in an aporoprizte
posificn acocording to the instrudiions,

. Ensure that the REFRIGERATING SYSTEM
i3 earthed prior o chaming the system with
refrigarant,

. Lab<l the aystem when chamging is completa
iif not already),
. extreme care shall be taken not fo avardill the

REFRIGERATING SYSTEM,
Prior to recharging the system, it shall be pressure-
tested with the appropriate purgimg gas. The sysfem
shall be |eak-tasted on compistion of charging ow
pricr to commizsioning. A follow up legh test shall be
carried aut prior 1o k=aving the site,
Thir following method |8 used for chaming systems
in the cooling mode, All steps listed should be
performed o ensure proper change has been seb.

5.4.1 Measurement Device
Set-Up

1. With an B=454B gauge set, atiach the high-
pressure hose to the access fitling on the Bguid



5.0 SYSTEM START-UP & REFR

{small] service valva at the suidoor unit,

2. Attach she low-pressure hose b the acoess fifting
on the serice farge) valve at the outdoor unit,

3. Attach a temperatura probe within &§° [15.2
om] of the outside of the unit on the copper
liquid lime (sme&ll Fnel, Foy mors accurate
measuwramants, clean the copper ling priar to
measursmant and use 8 calibrated clamp-on
temperaturs proba or an insglaled surfaca
thenmmaocouple,

5.4.2 Preliminary Charging by
Weight

HﬂTIGE: Adiust thw system charge by

welght for the linear largth of the refrigerant line sef.

Far & naw installation, evacuabion of inters
connacting bing and indoor cod 15 adedguate;
athareisd, avacuate the enting syatan. Use tha
factory charge shown in "Electrical and Physical
Cata” In Section 3.3 of these instrictons of on the
unit data plate. Note that the change valua includes
charge required for 15 ft. [4.6 m] of standard-size
ligueid line without & filter drar.

Caloulate actual change reguirgd with the actual
installed liquid line sire and length using:

1/4" [B.4 mem| O.D. = .3 oz, [28.3 gim|
5ME" [7.8 mm] 0.0, = .4 czdt, [37.7 g/m]
4/8" [9.5 mm] 0.0, = .6 oz.it. [56.7 g/m]
12" [12.7 mim] 0.0, = 1.2 =41 [113.3 g/m]
Add & oz. [170 g for fistd-installed filter driar.

Charge Adjustmant = (Line Sat (oz.Jft) = Total
Linear Length) = Factory Charga for Line Set +
8 oz (for field installed filter drier)

Exampie: A thres-ton unil requires 75 Lol line sel
wilh & liquid line diametar of 172°,

Factory Charge for Lina Set = 15 « G oz =8 pa.
Charge Adjustmant =12 oz, = 753 ftl -0 oz +
6 oz, = + 87 oz,

With an acourate scale (45~ 1 oz [28.3 g o
walumatric chaming device, adjust the refrigerant
changze based on the actual fire sat length. If the
entire system has been evacuabed, add the total
calculabed charge

IMPORTANT: Chaming by welght is

not always acournie sinoe the application can
affect the eotimum rfrgarant charge, Charging by
wisight is considersd a starting paint ONLY. Alvways
check the charge by wsing the Charging Chart

ard adjust as necessary, CHARGING BY LIGUID
SLUBCOGLING PER THE SYSTEM CHARGING
CHART MUST BE USED FOR FINAL CHARGE
ADJUSTMENT,

—

-~ -

———

IM POHTAHT: R-4548 is a blended
refrigerant of R-32 and R-1234yF (5895317},
Thiese two refrigerants have different saturation
curves and tharefore change state at differant
pressures and femperatures. If charge is added
o the system in the vapor state, 1 5 possible o
have a disproporiionate amourit of each pari of
the A-454B blend which will cause unstabls and
inefficient oparation, Thersfore. it ks oritical to add
R-4548 in the liquid form only!

5.4.3 Preliminary Charging by
Pressures

1. Following airflow verification and charge weaigh-
i1, run the umit for & minkewm of 15 minuies
pricr o noling pressures and temperatuss,

2. Enaure that the maximum operating pressure
az lizted on the unit nameplate & conaidersd
when sonpecting to any CONDENSER UNIT or
EVAPORATOR UNIT and design pressures arg
not excesdad,

IMPORTANT: indcor conditions as

rmeazurad at the indoor call must be within
2°F [1.170] of comforl conditions per the
hameoswner's preference.,

HDTI GE: If thay indoor temperature |2 2bove

of Below this range, ru the system 1o bring the
temaerature dewwn or run the electne reat!furnasce 1o
oring tha temperatune within this rangs.

2. Mota the Outdeor Dry Bulb Temperature, OO0 DB
E F [°C1. Unit changingg is recommeanded
whan the cutdoor ambient temperature is 55°F
[12.85C] dry bulb and above

3, Locate and note the design pressures. The
cormesl bguid and vapor pressures are found at
the intersection of the instalked system and the
outdoor ambdent temperatute on the Charging
Chart located nside the access pansl cowver,
Ligjuid Pressure: = paig [kPal; Yaper
Presaure = psig [kPa]

IGERANT CHARGING

oll/ |
@ :
L by %

buiioy)



Charging

5.0 SYSTEM START-UP & REFRIGERANT CHARGING

NOTICE: - refrigerant pressures

provvided are for preliminary charge check CHLY

Thase pressure values are bypleal, but may vary dug

to appBcation, Evaporator lpad will cause pressurss

o doviate,

4, If the measured kuid pressurs is below the
listed reguiremeant for the given cutdoor and
imdoor conditions, add charge. If the measwrad
ligurd prassure s above the lizted equirement
for the given outdeor and Indoor condibons,

NOTICE: i ih: irooor termperatune |5

above or helow the recommendead range, run tha
svstam to bring the termperature down or run the
glectric haatfurnace to bring the temperaturs up,

2. Note the measumed Liguid Pressurs, Plig =
paig [kfal, as measured from the liguid
srmalll seryvice valve, Uisa the Temparatura
Preasure Chart below 1o note the comespanding
saturation temperatuns for B-4548 at the
measured liquid pressure,

remove Charfge. ]Ifgll..lld Saturation Temperature, SAT = "F
3. Mota the liquid line fsmperature, Lig® = “F

5.4.4 Final Charging by Liquid
Subcooling

1. After pralimirary: chaming by weaight gr
pressurad, ind the design subcoating value.
The correct subcooling valus is found at the
intersection of the installed System and the
outdoor amblent temperature on the Charging
Chart localed inside the access panel cover

30" from Charging Chart = F [*C].

IMFQ‘ HTAHT: Indoor canditions

as maasurad at the indoor coil are required to

b within 2°F 41.1°C) of camfor conditions as
preferred by the homeownar and must have
operated Tor at least 15 minutas prior to final
charge adjustmentl. Unit charging is recommended
whien the outdoor amblen? temparature 1s 55°F
[12.8°C] dry bulb and above.

["C], as measured from a tempearature probe
focated within B" [15.2 om| outside of the
unit on the copper Bguid line (small lina). It is
recarmmanded 1o use a calibrated clamp-an
temperature probe or an insulated surface
thermacoupls,

4, Subtract the liguid line temperature from the
saturalion temperadure o calculate subooaling.
BAT"____ °F['Q]-Llig® F G = 807 '
rd

2. Adjuat charge to obtain the specified subgooling
valie. If the measured subcooling level is balow
the listed requirement for the giver outdoos
lamparmiure, add charga. | the measured
suboooling level is above the listed requirament
far tha given pultdoor temperatiure, ramovs
charge.

5.4.5 R-454B Temperature Pressure Chart

TEMPEHATIRE FHESSIRE CHART
vy | oo | nom | v | LG | namoen | ST | S |eemion |y | 2R | neieier
T re | rc pure) | ey | POTPse | PR | e | spoerien | PUGEEE | SUTRE | vowrens | PO
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ST M | TN | mpEm | eEs | drm |l | umEm | w T [ oswennen | 0 e
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5.0 SYSTEM START-UP & RE

5.4.6 Refrigerant Charging With and Without Leak Detection

FRIGERANT CHARGING

Sensor
ittt Hefrioerant Lok Detnctn Sensar i e
Sr——— e | AUA ol St Enve Susved Spabes Irchuditeg S Woers ndaar Unitin mrtalled (s %) | TEE“HHPHHHMME
e Frflaw SCFM) vy M
EVstanea From Flaorto Boftom Edaw of Lowest Iniet or Dutkt VenT Ooening Any seniiguertie
2ET EFT 5 F7

i ] 1% Gh ] a7

i1} 163 I3 113 75 L]

150 254 1750 145 i3 147

i A5h Jiih M7 154 TRY

il A3 Aapd 43 291 a4

i) 7T T T8 47 1

160 [EILF =T i A75 126

4 S 1082 134 B17 374

450 71 15377 1758 781 437
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" 6.0 SEQUENCE OF OPERATION

5.4.7 Altitude Adjustment Calculator

_ Eslalied RiERwis ) K, hIEtude Aljustimeat Fastor |AF) MNote: nstaling technician to cormect the minmum
F 1025 rom arsa af the space Amin or the minimum room -arag,
15 1022 of condittoned space TAmn by multiphying by the aititusds
e Lo adjustmant factor (AF) based on the building site ground leved
iﬁ :ﬂ altibuie (Halt).
o N I the altitude is between each specified range in the tzbla,
A0 107 the technician may interpolate the alttude adjusterment factos
45K {132 or round up the alttude to the next interval and use the
S RE adjustment factor,
] HE
(AT .10
[ NET

ﬁ 5.5 Complete Installation

# Disconnect the hoses from the pressure ports, Replace the pressuse port caps and lghtén adeguately 1o
seal caps. Do not evertighten,
* Beplace the senice valve top caps lingar-tight and then tghten with a wrench to adegualaly seal caps.
o Do not overtighten.
= = Raplace control box cover and service panal and install scraws o sacure panals.
g * Restore powar to unit at disconnect if required,
# Configure thermostal per the tharmostel installation instructions and set to desired mode and
temperaiure,

ﬁ 6.0 Sequence of Operation

When the thefmoatat calls for coofing, the compressor, autdeor fan motor, and indoor blowesr motar are enargized
arvd the systerm provides cooling and dehumidification for the conditioned space. When the thesmostat call for
cooling 5 satizfied or turmed to the of position, the compressor and cutdaor fan maotor are de-energized and the
indaor blower moter confinues to oparate for an additional 30 - 45 seconds to extract the residual cosling from
the cald imdoor cail.

Operation
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7.0 COMPONENTS & CONTROLS

7.1 Compressor

Scroll compressorz-ars used Inall modsla,

7.2 Fan Motor

Al {=pAT3MY, (=pA748Y, and (=81 5AY condenising
urits ars-aquippad with a standard PSC moton

7.3 OQutdoor Fan

All micdals ulilize a 2 or 3 blage fan made rom
alther sluminum or coatad steal,

7.4 Compressor

Contactor

All gingle-phase models ulilize a single-pole con-
Lactor to powar the comprasaor and fan moton
Fiald power is connectad dirsstly to the terminal
lugs an tha line side of the contactor,

7.5 Compressor/
Fan Motor Capacitor

aingle-phase modsls with PSC fan motars wtilize
a gual capacitor for both the compreasar and fan
motor,

7.6 Compressor
Crankcase Heat (CCH)

While scroll compressors usually do mol require
crankcase heaters, thare are matances when a
heater should be acgded, Refrigerant migraticn
during the off cycle can result in a noisy start up,
Add a crankcase healer o mmimize raligarant
migration and to help eliminate ary start up noise
or bearing “wash out.”
MOTE: A crankcass heater should be installed if;
® The system charge axceeds the values listad In
the adjacent tables

# The system |5 subject (o low voltage varations,
or

» Whaen o low ambient contral i5 used for system
oparaticn beloaw 55°F [12.8 "0,

— -

All heatars are located on the lawer half of the

compressor shell. e purpose s b0 drive refrigarant

fram the compressor shall during kong off oyoles,
thius preventing damage 1o he compressor during
slar-up.

At initizal star=up or after axtanded shuldown
periods, make sure the heater is enargized for at
faast 12 hours before the compressor is started.

Disconnect switch is on and wall thermostat is off.)

Maximum System Charge Yalues
Charne Limmit Withaut Crankcass
Hin Hantar
Coméarn LG
18
2 B s 14,4k
Al bt B4 ba [2.48 k]
3t
47
:% 12 105 [5.4kg] 1.9 16 [5.4 b

145152 SEER2 LAT moduals wiith LB ceemeressors and ol
148N 5.3 SEERE E bon models bave fachory-installed crankcase
Ireadera,

sjuauediun)



7.0 COMPONENTS & CONTROLS

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

Components

34

HFC and LPC ara not fectory installed an

{-plyeen J1KA, modals, but can be fisld instslled
using the following kits;

RXAB-ADE (High Praasure Cantrod)
RAYAC-A10 (Low Pressure Confrol)

These controls keep the compressor from
operating in pressure ranges which can cause
damags to the compresson Both controls are in the
low-volage control circuit.

HFC and LPC are factory Instalied on mogsls
ending in LHP, RHP. or Ad1,

The high-pressure contrad (HPC) 8 an automatic-
rasat which opsna near 810 PSIG [4206 kKPal ard
closes near 420 PSIG [2896 kPa].

The low-prassurs comtral (LPC) s an automatic-
resat which opens near 50 PSIG [345 kPa] and
clpass near 85 PEIG [655 kFa).

ﬂGAUTIOH: The compressor has an

mitermsal overload protecton Lnder some conditions,
it can take up te 2 hiours for this cvardoad to reset,
Makea sure overicad has had tirme to recet before
congemning the compressaar,

7.8 Compressor Hard Start Components

Hard siar componenis must be fisld installed
and are avaitable through manufaciurer's paria
department,

Compressor Hard-Start Kits may ba requirad

depending on quality of veltage lcongistently <204
YA at outtoor unith,



AWAHHIHG: Turm off electic power

At the fuse box or senvice pans before making any
glectrical connectiona while instaling acceasories,
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 single-
phasa units. Cadltion musl ba exarcisad when

sarvicing a5 only ane kag of the power supply s
brolan wilh the contacion

8.1 Compressor
Time Delay

1.5 - 5 Ton Modals: RXMD-BO1

The fime delzy [TDC) is m the fow voltages controd
cireuit, Whan the compressor shuts off due to a
paweer faikire o tharmoatat operation, this control
keeps it off at least & minuies bafore the next

cycls can begin.

8.2 High Pressure
Control

1.5 -5 Ten Modelz: REAB-AGS

8.3 Low Pressure
Control
1.8 =5 Ton Moodels: RXAC-A10

8.4 Low Ambient
Control

1.5 - 5 Ton Modals: RXAD-ARS

This component senges compressnr haad
pressure and shuts the outdoor fan off when the
head pressure dmps o approximatefy 250 PSG.
This allows the undt 1o build a aufficient haad
pressure 3t lower outdoor ambient {dovwen 1o O°F
[-18°C] in order to maintan system Dalarce and
capacity. Low ambient controd shauld be used
an afl equipment frequantly operated below YO°F
{2 1°C] amblent.

8.5 Compressor
Hard Start Kit

1.5-5.0 Ton 208230V Single Phass Models:
Fart Mo, SkK-A1

8.6 Compressor
Crankcase Heater

1.5-3.0 Ten 2082308 Single and 3-Fhase Models
fand 14,3152 SEER2 3.5T Models with LG
Compressors): Part Mo, 44-101884-08 (w/outdoor
temp, thermaostat) or 44-17402-44 {w'o outdoor
tamp, thermaostat)

3.59=5.0 Ton 208/230% Singhe and 3-Phase
Models: Fart No. 44-103563-16 (wioutdoor temp,
thermaostat) or 44=17402-45 (w/o autdoor tamp.
thermosatat)

8.7 Compressor
Sound Enclosure

1.5-3.0 Ton Models tand 14.3/15.2 BEEER2 3.5T
models with LG Compressors)
Part Mo, 68-23427-26

3,550 Ton Models:
Part Mo, 68-23427-25

8.8 Liquid Line
Solenoid

Splenoid Valve

1.5 - 5 Ton Models: 200RD2TITVLC

Solencrd Coll
24 VAC ROED Hz: 81-AMG24Y
{20240 MAG, S04 Hz: 61-AMG120/240V

MNote: Comprassor Hard Start Kit [SK-A1) is
raguired when mstalling the Liguid Line Solenosd.

8.0 ACCESSORIES

35
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.1 Cooling Mechanical Checks Flowchart

36
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High Heed Pressurs

- Dutdoor Unit
[ Running?
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.2 General Troubleshooting Guide

sijsoubinig

SYMPTOM POSSIBELE CAUSE REMEDY
Ll el et map & P O o | doae slacEncs] conreclion & Lneck [or comac wollage at i weRags conmeaiins in
¢ Thermosiat out of cakbrabon = set oo fow or oarddamsing unit.
high + Hesal.
* [afectve conkml boerd * Check contral board diagnonstic oodes.
i Bleeit NabsaTipad higakes b Henlacs fuadaresal Brdakey,
» Transisrmar dofacinea a Chock winrrg. Aoplace trmsfonmar,
& Higk-peaaagne panino] eoan i Spas ﬂi?!’l @y pisonurp aF Kok suelinn poesagm
» Low pressurn oontrcd open remndias,
& [iawinrgy of theeerastat o Loy refvigeeanl crdrge due [e ek, Chack redrgacant
charga and okack for [esks,
o Chigcl Paivrrsal el wilireg.
Lardoor fan mins. * Hun or $ar Capacear defactiea - Hiﬂﬂ{.-l.
cofmprasser dosan®l | & Stark refay delealive + Replacs.
® ook carmacticn v Lnack 1or comest ynllege al compraganr, DNk ano
& Comprassor aliack, grounced of opan frekar trgilen wl caraneclichs.
WG, onsn Inferril evarinach = Wl gt ast 3 hours 10 cesioad 1o raset, B abil ppan
= Low-smlage £ondtion raplaca the carmprasdar.
= Arkd et Hil doernponsns
nsutticient cocalng ¢ |Impropody mzoed und ® Asonlcuiats foad.
& limpraed ndoat 3ifllsw 4 Ok Bhuslik e appeocivately A0 CFM 186 Lia)
por ten,
& [tnrrect relrigeeant I.'|'|S.II,:IE- i O pe protedure ariached be und pendics peel,
= Ajr, noncondensicles, or momive n syeshiem ® Reoopwar refnneran, Evacuate and mecharge, #dd or
& Feprichad mivkgant cheui refikace Nk deer,
® lLocate resticiion nnd cleo
Corpeaaor shdr] o |retiiract vollage * AL soinphassor lemmmals, voltags must ba = 19K of
ayelag = [lafacts ad prcttpatar niarepiats marking wien und is cperating,
= Feslrigerant urderhotge of averciage * HAegluce compressar. Crech for cofract vofiage.
(HFC ar LIPS ewcling) ® Briiipt chaga per changing oiart,
Henistors swant » Low wedoor arfow s Incmoso sposd of Bower or reduon restnohcn,
Frafriacs ai liltse
Hign hiaasd, v * Reagtrictan an liguig ine, expansion deaca, ar | * Hemovs or episce dedactis componant.
i cfear P il drmsr » AEglpos TH
= Bag TEY
High head, high o Dirty cutdoor ool ® Chean coil,
A PR st & Falrigeranl aaacharge i Cormact syslaen chaige,
DRSS ¢ Chutdoar fan not running * Ragar or feslaca,
& AN o fencardsnaibies inopyatam o [Fiecoite retrigerand, Evsciabs Ard rechame,
Low rand, ligh wppar | = Bad TX = Heplaca THW
EraanLee s [Fad conmgroaacns o Heglaos foinpressar,
Loew SUCHEN B Lo Irediinde At i Incrdicsl Bpded of Blowiar of mesiuce realiichion,
s, iced indosr |+ Opembing talow 65°F [1EC] sutdoors Faplzcm air lither
&l & [t in SURDST o Bpdd Laover A isdont KL,
* Low refriperand change = Aznowar redrigerant. Evacuate and mohorge. Add tlter
i
» Check refngerant chame snd check for keaks,
High sucten presouns | = EXcessies lodd o Fechack load cofculalban
& [afaotiee COMENEGEDT ® Hepdaca,
Fluriuabng head and | = TAV hunling o Check THV suls olompe Ghook ar disdritabon o cod,
T g W e T ] Fepace Ta0
+ Air or nemcondensisies 0o sskem ® Hecower refngerant, Evacugte ana rechaega,
Gurgle or pulsing = Air or noncordensibles N ayetam * Recowrer refigerant. Evasuale and rechasgs.
mcEss gl gapannian - Ur-dﬂl:hl'l-"-]iﬂ FHEem v mofp it charngd per charing chat,
device or Bqiad ling
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts

COMPRESSOR OVERHEATING
SYMPTOM POSSIBELE CAUSE CHECK/REMEDY

High aup e mat
[senter thom 1 5F
[E.370] w1 cagil)

Diagnaostics

Low chargs

Chpcie byslem chamge.

Faufty mebanng dovice

Remincied cap tube, TEY

Poterar elemisfl superhesat alfl of adiistment mismdlly

Faraigyn mliar sbogoping o

High mfgornai aad

Hard alr fastic) fndanng rebom

Hgot seairos or; mevsdired or faulty candral

Rastriclan o Hguld fne D ok e
Lirsa hirdegcd,
Low heod pressiee Low chango
Oipearativegg in ke ambeent femperatees
Fuiebon or llguid B dulyeclad v Hgh heat Hiah attic
et Hat watar |ns
Layr lina woiltage Lose wirn cornoclions Cheos winna

Fower cainpaiy problem rardfomes

Fegair Proldem.

Lindesmizad wira femdng uoit

Carmect and aomplata diagnoss,

High line wallzge

Pawer cofpany peotiem

Resort Protiom,

High kmad Cumerchongm {Feck system change.
P Diiety cxuldans ol Cheafy col
Faulty or wrong slee ouddaar fan moior Rsslace fan motas Gheck copncion
Faulty fan Blade o wrong reotadion Aepiioss fan Blids.
Rl e Wit Cormalt molalics molos
Baciraulasion of mr Ceorract mstaftion,
Adamenal haad source Lk Tor deyes ymand Beaaf il
Check far raciesilatian fram orhar BRI,
Few cond enitfos Rocovar mingerart. Evaciola ang mcharme systam,
Ecqisi porrend rol mandhes Comasl mEmatoh,
Bharl gyching ol Lyching or uly pragsurs: Goiirm {ecs PrakRU s il adcers apueg of Rgh o oy pnge
caltipreasni sure. Aepladis pressurs contral it faidy

Loore wiring

{Zhaok unit wiring,

Thernorstad

Locaied in supply air straam

Dt sakia] ARTHrgT 1o CRoas

Cumtamer misuse

Irrdaer ol T Poesiricbod

Interrad fomign rrattar

Prraar eleemenl Tailine

TEY ek smai

Coualizar ube phjged

Indir il dfstribabor rabe resiviciad

Fiassic had w3y fonsign imstber

Kirduad

Irslde diameter raduced from pradisus comoresann
Tailura
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9.0 DIAGNOSTICS & TROUBLESHOOTIN

9.3 Service Analyzer Charts (cont.)

COMPRESSOR OVERHEATING (cont.)
SYMPTOM

Shor cyolng of
somprEEsor [Senl.)

POSSIBLE CAUSE

Lot Gharge

CHECK OR REMEDIES

Chesgk sysien Shangs,

Low evasarator sirfles

Dbty el

Dy Blfsr

Dt Socy drviadl of persricba

Fauilly nan capanilarn

Feplaca,

Fanitty irtaemal ovariaad

Rephice somprasac

Fushy Compreasor
Walves srosersls

Fisl maunlEationLow pressurs diffemses

Feplace comgrasasy and sxainmné sysiem o
lrzada g

ELECTRICAL
SYMPTOM

Wehage pressn|
O Krad slda of
O EHEES O
conlactar and
-i.::.'-l"ﬂl'.llﬁﬂ-l}l'
a1 PN

POSSIBLE CALUSE

S presanr Stan companaiis

CHECK OR REMEDIES

Cheok 2300t canacane,

sk poleabal raley,

AL capacilar

Chachk with abermste

intarmal avesicsd

Allew hme o resat,

Compressar windinns

Chwick for comazt chmi,

Vollage prosant
an lne se af
CTIMPrassor
cortaclar anby

Tharmgstol

Chagk dor ooninsl wolinge o cantacion oml,

Cainpresasr condrml G rsuit

High-pressurs switch

Lofw-pressiss Seeich

Amblar Wermmos]at

Lalid-stntn proteciisn consml or irtermal thanmal sensors

Crormprasser timod offfen candral or mricriock

Mo volpge on ine
wd e of £ompraasor
conlasion

Bliram fuses ar trippadd circuil ey

Ghessk dor ahart o Wwirmg o unit,

brirmn e wirmg

Fechack wiking diggoam,

Impwongs wollage

High waltaga Wiveping uril
FPower supply poblem
Loy voltagn Wérong unii

Prawrsr aupgly prablam

Wiiring Lndarslrad

Lzose connagbong

Singta Phasmg [ phase)

Ehack incoming power png lusng,

SYMPTOM

Ligulid im Bhe
cormprassor mhall

FLOODED STARTS

POSSIBLE CAUSE

Filly ar Missnp crankcases b e

CHECK OR REMEDIES

Faplace o pdd crankcass hadter

Tow rraich lsuEd in
el

fncormess! oiping

Chack pipeng puidsinos.

Ciwarcharge

Chack and afjust oharpe.

aijsoufinig
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts (cont.)

CONTAMINATION

SYMPTOM

FOSSIBLE CAUSE

REMEDY

MoElurs

Pooe e cltann an installaion ar durng senics

High haad prossuym

Moncordonsichou nir

Uiyl heod and
sushion readings

Wring retrseraet S hiked felrigecants

Foraigr makba —
capRar ings

Diodpgrar bubiing cultngs

Copper pwuka

By coppar sdpng o nirogen rat used whan
brazng

irlding srofs

Mitrogen pot used dumng bmzing

Saldering frus

Adding Nus balons seafing coppsr parbway

Excanh 4l soldar

\irerin sodclas matadial

I sack cata, The oune i5 e samea, Racover m@irigerant,
Addd titter disar, evacuate, and rechangs

LOSS OF LUBR
SYMPTOM

Compiaasoe falutes

ICATION
POSSIBLE CAUSE
WA= 1bne Dnre fo [

REMEDY

Aeshape plpe 326 10 i ol miin

L grichinn prassLm

Lo oharpn

{haok sysiem changa,

Fafvipaont lsaks

Regrd gnd rachange.

G, Fratsy
CEITIpIREAT =
Shmpng

Crguibic el ol warthy relregsdel

T gt v Quadsines,

Mgy SoMEMane

Falrkpeeant misraban f of-cetks

Thgek o agd Cranhoane hissdse

Cold, swaaling
COMpFeEEnr

Flaoding

{Zheck gystam chargé.

Lesigr lirhind

Fargdueed inohsar aliflsw

Dy Tiles

[RrTy s oo

Winong dunt =&m

Regirsled St

Tiadih i 1aT aetng

Advid Es DT,

Ghart ayclirg of

Ciycling or faulty high= or fow-pressing cansral

o pramraman and nddress causa of hick or losy pres-

[ealuy o i tetald =surs, Heplaca conkral if Sy
Lamass wirtng G gl o] winas,
Fharnoetad I pupply aF siraam, aut of calioraton
Eustomer misuss
- -
SLUGGING
SYMPTOM POSSIBLE CAUSE REMEDY
i slart-up Incoerect piping Ry pipes sma guidelnes,

T unling when
mgrning

Faidfy indoor THyY

Replacs THOL




9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts (cont.)

FLOODING
SYMPTORM

Pode gyslsm Conir
ity a eV

SYMPTOM

High Supsrheat, Low
Suslion Preasuns
fanparheat Qv

1E°F JEAKD

POSSIBLE CAUSE
Lzabe s=nging bidh

REMEDY

Secird the Dl abdd Irsilatks,

Bl in wreag lrcation

Fsacsans P,

Wrong ke T

s comaat replncament,

lmiprropssr s parhea] setlineg (e tan 57F (28K

POSSIBLE CAUSE

Moisiure inészing and Bocking vabes

Faspdacce TRV

THERMOSTATIC EXPANSION VALVE (TXV

REMEDY

Amcowar chame, nstal {Ber-drisr, svacunks Syctam
rachan,

0ir or foreign materinl blocgng vilva

Renoear chargs, mulad ffarsoriar, Quacypss syEtmm,
ra hange,

Lt e ciharges

Crorresl he Charges,

Vapor bisblen in ke ling

Remreryg sesdrction n bauidd Ims, Cormct the satdgaran
chiarge.

Ramoud nincaidenaibls pyaes.

Biza liouid dne comrectiy

Misapobaabon of mlemally equalized valve

Lise carmeat THY.

Flugdjed welsrral souoilize [ins

Fesreue sdtarnad sogunlizer Ine resticticn,

Ureleraizea TAV

Fasiact with Cormest valie

Loas af charga o powst hedd sansling ol

Haplade poesr haad or gomplata T

Chamo migmtion from semrsing buls 1o pawor
Frdd CiA poner Pead sl wadn sial cheth
Dian valye operats oomatly nowy)

Ensum TEY is wanmner thain aansing bulb.

Vel Teags o avuch
rafrigarant, wilh [ow
suierheal g highes
Hhan normad sickkn
oy

Maoksture causig valve o slick open,

Recovar mirigerant, molece fltar-driar. meacuale systam,

Hrydl PN

E3iry ©r 1oiga gn malerinl Conrslng e 19 sk
o

Fenovar relvigermnl remzos Biar-grigr, uasiate SyEIm,

ohd reciaga,

T el e 1@ qurgBng o IvesEing souwnd &
haard AT THE TEY diring the off oycda, il this =
the cailsal. NOT AFPLECARLE T BLEED POFT
VAIVES,

Rasdae i B THW

Lihrcogizgd Ty

Irstall comeat THW

Incomect sansing bulb lecatme

Irtali bulb with tees mourding strape, ic 2:00 or 4200
EReEiD Ory U |ime, wlif ingoiation,

Low puparhaat apaelmesl

Heaplzoe T84

fncomecily installed, or medncied axlarmal
aqiilized ine

Reamaue mairchion, or relocabs sternal squaizer

aijsoufinig
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DIAGNOSTICS & TROUBLESHOOTING

9.3 Service Analyzer Charts (cont.)

THERMOSTATIC EXPANSION VALVES (cont.)
SYMPTOM POSSIBLE CAUSE REMEDY

Fefrigenml drainuge bom looded saporabar lnstall trap fines i the lop ol e syaporsios ool

Corppieerssr Mo pd
Lack upsn star-up | IMopetable crankease hawter or crankoams neater | Aeplace or Adk crankoess Newter,

macded
Unegual evaparatar circuf leadlirg Enyure airfiovr s egually dotrisuted fleough. svaporaton
gty Il Lok for Dlothad distnbutne Tibes.
neeral with (e - - -
suction pressure Levw kol o airfkens amtarng avaporaior acil Ennirn Soser s movng proper STl
AomavedContact ary nirlow resinctice,
TR i ivereized Inetall goreet THOL

Benging bulb s gacied 'i.‘jl e e drigsea it or AefGrats sansiig BLEk I proiner prasion pround the
Superlwmat ane refrizamnt @l fowing threugh suction ling circumieronce of the suctkn ng.
= icHop presLe

Diognastics

LiInsguial relrigerant o throwh suagodor Enowre s=rdireg Bu® s ocaded poparkd
Muchuate feaba n lrouks L
fu g - Tk for bideload difnbides s,
Il frasdmg ared poetially ockirg TXY Aecorer refrigerant. sings Eiar-cre dedcsals Syaiem,
A R Arge.
Euternal ogualizer line not csrnessiesd ar line Carnect goualizer fng in propar lncation, ar emaue ang
jaku Ggpe=d TR
Walod (30es il . ;
3 3 m F 5 |
Fﬂ?.l'n'lh s all Heneing buth Izt it= cpErating change epace L
Wahee body demagnd dunng soldonng or by Reslaog T

Irmsigses relafation
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9.0 DIAGNOSTICS &

9.4 Troubleshooting Tips

TROUBLESHOOTIN

COOLING MODE
TROUBLESHOOTING TIPS
INDICATORE
EVETEM DISCHARGE SUCTION SUPERHEAT COMFPRESSOR
FRGHLES PRESSURE | PRESSURE heormal: ELEOOCH WO ARPS
ST | o,
[2.8° - B.3°K] i
Owvercharge Hifah Highi Law High Hikat
Underchargs Low Loy High Lo Ly
Uq;ﬂl:anlmlun Lower Lo High High L
Low Indoor Airflaw Lar Lo Lo Lovw Lo
Diirty Dwstdaar Coil High gzt Lo Lt Higgh
Amhm '?uunu;::mm L Loy Hiagh High Lo
clnuﬂinianl 2 Low Highi High High L
I":uﬁ:'gﬁz?tmg Leer Low High Hinh Low

sljsoufioig
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Servicing shall be

riormod only as recommended
organdestion ar

SERVIC

by the manufaciurer and b &
nutaciurer sccrodiied o each nalional competency standards thad may be st in legislation for servicing
eguipment with flamimakle refrigerant. The achieved :uqu:-RIum:u thaould bm cabe,

NG

gualiied persannol who irained by a iraining

diecumanied By 3 cor

ﬁ 10.1 General Guidelines

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

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

= Wark shall be undertaken under a conrofed
procedure 50 as to minimize the risk of a
flammable gas or vapor being presant while tha
wiark is being parformed.

= AN maintenance staff and others warking in the
local area shall ba instructad on the nature of work
being camed out. Work in canfined spaces shall
be zvaldad,

= The area shall e checked with an appropriate
refrigarant detector prior tooand dunng wark, to
ansura the technician s aware of potentially touic
or flammable atmospheres. Ensure that tha leak
detection eguipment baing used is suitable for uze
with all applicable rafrigerants, i.e. non-sparking.
adequataly s=aled or intrinsically safe.

e [f any hot work ia ta be conducted on the
refrigarating eguipment ar any assaciated parts,
appropriste fire extinguishing sguipment shall be
available fo hand, Have a dry powder or CO2 fire
extinguisher adiacant to the charging area,

= Mo person camying out work in relaban to

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

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

ba kept sulficiantly far away from tha site of
inslallztion, repairing, removing and disposal,
during which refrigerant can possibly ba releasad
o the surmuinding space. Prior o work taking
placa, the arsa sround tha squipment & to bea
survayed io make sure that there ara no flammabls
hazanis or ignition risks. "No Smoking” signes shall

ba displayead.

* Enaure that the arsa fs in the open ar that it s
adequatety ventitatad befora bireaking inlo the
gystem or conducting any hot waork, A degres of
wantilaticn shall continue during tha pericd that the
wiork is carried cut, Tha wentitation shoulkd safely
disperse any released refrigerant and preferably
axpe! it externally info the atmaosphare,

@ 10.2 Checks to the Refrigerant Equipment

Whare electrical companants are balng changed,
thay shall o= it for the purposs and 1o the correct
specification. At all times the manuiacturar’s
maintanance and servica guidalines shall ba
Tolloneed. If in doubt, consult tha manufactuners
tachnical departmant for assistance.

The fallowing chacks shall be applied 1o
inslallations using A2L REFRIGERANTS:

= The actual REFRIGERANT CHARGE i& in
accordance with the room siza within which tha
refrigarant containing parts ars instaliad,

= The wentilation machinery and outlets ars
opamating adequately and are not obetructad.

= |f an indir=ct refrgerating circuit s beirg used,
tha secondary circuit shall be checked for the
presenca of refrigarant,

» Marking to the equipmant continues to be visible
and legible. Markings and signs thatl ars illegible
=hall be cormected.

= Hafrigarating pips or components are installed in
a position whara thay ara unlikely 1o be exposed
to any substance which may comode refrigerant
containing components, unkass tha components
arg consiructed of materials which ara inhersntly
rasigtant to balng cormoded or e suitably
profaciad adainst being so camroded.
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ﬁ 10.3 Checks to Electrical Devices

Rapair and maintenancs 19 slectical compananis
shall imclude mitlal safety checks and componant
inzpection procedures, IFa fault exists that could
compeonige safely, then no electrical supply shall
be conneched to the circwil wedil it i2-satisfactorly
deait with. If the fault cannot be comrected
immediately but it |5 necessary to Gominue
operation, an adeguate Emporany solution shall
ke used, This shall be réported 1o the awner of the
squipment so all parties are advised, Initial safety
checks shall inchude:

$ 10.4 Repairs to Sealed Components

* That capacitors are deschangad: this shall ba
dore i a sate manner 1o avaid possibility of
aparking.

® That no live electrical components and wiring are
exposed while charging, recovering or purging the
system.

= Thas there 5 conbinudty of sarth bonding.,

Durng repairs to sealed components, all electrical
supplies shall be dlsconnecied fram the aqulipmasnt
being worked upon pror to any ramovel of seabad
covars, etc. If it ks absclutely necessary to have

an electrical supply to gquipment durng servicing,
then a parmanenithy operating form of leak
detection shall be located al the most critical paint
to wern of 4 potantially harardous situation,

Particular attantion shall be paid (o the follawing 1o
gnsure that by working on elecirical componants,
the casing is not altered in such a way that

the level of protaction s affectad. This shall
inclisde damage 10 cables, ascassive number

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

Dkards, ate.
e Ensure that the apparatus is mourted securaly.

e Enstire that seals or sealing materals bave not
degraded to the point that they no longer serve
the purpose of prevanting the ingress of flammable

atmaspheres.

= Haplacament parte shall be in accordance with
the manufacturer’s specifications. Sealed elactneal
components shall be replaced.

aauDuBjuIDY

% 10.5 Repair to Intrinsically Safe Components

Doonot apply any permarent irductive or
capacitance koads to the dirguit without snsuring
that this will not excesd the permissible voltage
And curent parmitted for the squipmeant in usa,

Intrinsically safe compaonenis are the only vpes
that can be worked on while live in the presence of
4 flammable aimcaphera, The test apparatus ahall
ba at the correct maling. Feplace compananiz only
with parts specifled by the manufacturen Other
parts may resull m the ignition of refrigesant in the
dbmpssherg from a leak,

NOTE: The use of silicon sealant can inhibit the
aliecliveness of some ypes of lzak deleclion
aguipmendl Infrinsically safe compornents must be
replated and do mot have to be solated pricr to
working on hem.
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ﬁ 10.6 _G_a bling

Cheack that cabling will nat be subject to wear,
Ccomosion, excassive presswre, vibration, aharp
edoes or any other adverse environmental effects,
The chack shall alwo take info accaunt the effacts
of aging or centinual whration from =oumes such
a3 campresaorz or fans,

[T SERVICING

ﬁ 10.7 Detection of Flammable Refrigerants (WARNING)

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

The following leak detection methods are deamed
acceptable for all refrigerant systams

= Electranic Lak detectons may be used 10 detect
refrigerant beaks bul, In the case of FLAMMABLE
REFRIGERANTS, the sarsitivily may not be
adequate, or may nead re-palibration. (Detedtion
equipment shall be calibeated in a refrigerant-frae
area ) Ensuras thel the detector i5 not a palantial
sourca of ignition and s suilable far the eirgarant
used. Leak delaction squipment shall be set al a
percantage of the LFL of the refrigerant and shall
ba calibrated 1o the refrigarant amployed, and thes

appropriate percentage of gas 25 % maximum) s
cordirmad.,

* Loak detection fuids isuch as bubbke method
or fluorescent method agentsh aré also swiabla
for use with most refrigerants but the use of
datergemta containing chiorine ahall be avelded
as the chloring may react with the refrigerant andg
corfode the Copoer Dipe-wark,

I3 leak I suspected, all naked flames shall be
rerovedlaxtinguished, If & lexkage of refrigerant is
faund which requires brazing, all of the refrigerant
shall be recoverad from the syvetemn, of isclated oy
means of shiut off valves) ina part of tha system
ramete from the leak, Removal of refrigerant shall
b acoording to the next section (10.8 Removal
and Evacuaton),

$ 10.8 Removal and Evacuation

When breaking inta the refrigerant circuit to make
regairs ar for any other purpose, it s imporant
that beat practice is followed for AZL refrigerants.
The following procedure shall be adhered to safeh/
remava refrigerant following local and national
regulations;

»  Evacuate
s Purga the cirmuit with inert gas loptional for
AEL

= Evacuate foptiona for A21)

= Continucusly flush or purge with inert gas
when using flame 1o open cirguit

= Dpsn e clrouit

The refrgerant charge shall be recovered into the
sorrest racavery oviinders [ venting 15 not alfowed
by local and nationsl codes. For appliances
conlaining AZL refrigerants, The systerm shall be
purged with oxyger-fres nitrogen 10 rendar the
appliance sale for flammable refrigeranis.

This process might need to ba repeated several
timas. Comprassed air or oxygen shall MOT be
used for purging refrigerant syatams. Tha cuthet
for the vacuum pump shall NOT be close to any
potantial ignition sources, and ventilatian shall be
availahie,

For appliznces containing flammable rafrigerants,
refrigerants purging ehall be achieved by braaking
the vacuum m the syatem with woygen-free
nitrogen a2nd continuing te fill antil the warking
preasure s achisved, then venfing to atmospheare,
and finally pulling down te a vacuum {optional

for AZLY. Thiz process shall ba repasted until

ne refrigerant is within the syatem {optional far
AZLi Whan the final exyger—fres nitregen change
i3 uesad, the system shall e vented down fo
atrmospheric pressure to engble work (o take
mace, Tha outlet for the vacuum pump shall NOT
be close to any potential ignition sources, and
vantilation shall ba avallable,
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ﬁ 10.9 char_gln_g Frucedur_es

Refar to Section 5.4 Rafnigerant Charging of the
manual,

ﬁ 10.10 Recovery

When ramaoving refrigerant from a systam,
efther for servicmng or decommissionng, itis
recommendad good practica that 2l rafngerants
are removed safiely.

Whan transferring refrigerant into cylinders, ensure
that only appropnate refrigerant recovery oylinders
are emedeyved. Ensure that the corract number of
cylinders for hokding thve bokal system charge is
avallable, AR cylinders to be wied are designated
for the recovered refrigerant and abeled for that
rafrigarant fi.e. special cvlinders for the recovery
of refmgerant). Cylinders shall be complets with
pressure-reliel valve and associated shut-of
valves In good working ordes, Emply recavery
cylinders are evacuated and, if possibke, cocled
bafane rEcoverny ooours,

The recovery squipment shall be in good working
order with o sat of Instructions concerning the
equipment that |s at hand and shall e suitabks for
thr recoviery of the AZL refrigerant. IF in doubt, the

manufaciurer should be consulted. In addition, 3
et of callbrated weaighing scales shall be availabla
and in good working order, Hoaes shall oa
complate with leak-free disconnect couplings. and
in good conditicn.

The recoverad refrigerant shall be processed
acesrding o ooal legeslation in the comect
recovery cylinder, and the redevant waste transfer
note arranged, Do not M refrigerants in recoverny
units and ezpecially not in cylinders,

If compresaors oF Sompreéssor olls ans o ba
removed, ansurs that they have been evacuated
1o an acceptabie level to make certain that
refrigerant does nol remamn within the lubsicant
The compressor Body shall not be heated by an
open fTame or other igndtion spurces to accelsrate
thiz process. When oll i draifed from a system, it
shall be carrled out safel.

00R UNIT SERVICING
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’@ 10.11 Decommissioning and Labeling

Before carrying ot thes procedurs, i Is sssantial o the system.

that the techniclan is completaly familiar with the . o

aquipment and all Hs detail. It is recommandad f) Make sura that cylinder is situated on the scales
good practice that all refrigerants are recovered bafore recovery takes place.

safehy. Prior to the fask being camiad cut, an oil
ard mirgarant sample shall be taksn in case
analysls is required prior 1o re-use of recovered

41 Start the recovary maching 2nd operate in
accordance with instructions,

refrigarant. It is essential that electrical power is fiy Doy not ovesfill cylindars o more than 80 2%
available bafore the task s commenced. volume liquid chargal.

aj E'EEFIITEE familiar with the equipmeant and its Il Do niot excesd the maximum warking pressura
oparation, of the aylinder, aven bemporarily,

bl lsclais system elecirically. il When the cylinders have been filled comectly

and the pmecess completad, make sure that the
cylinders and the equipment are remaoved from sita
» Machanical handling egquipment is promptly and sl imolation valves on the equipment
availabla, if requirad, for handling are closed off.
refrigerant cylindars; K} Recovered refrigerant shall not be changed into
= Al personal protective equipmant is anather REFRIGERATING SYS5TEM unless it has
available and being used commecily; been cleaned and checked.

o Before attempting the procedures, ensure that:

Muointenance

= The recovery process is supsrvised at all Equipmeq_-".'ﬁ i__-'.hsll b Iaheled_atating th_uf it haz baen
timea by a competert person: dacommisaioned and E'ITIEIIZIEd of rafrigerant. The
iabel shall be dated and signed. Ensura thaf fhers
= Recovery equipmsant and cylinders are labals on the eguipment stating the equipment
confonm to the appeopriate standards. contains FLAMMASLE REFRIGERANT,

dl Pumnp down redfrigerant syatem, if poasitle,

&) If & wvacuum iz not possible, make a manifold so
that refrigerant can be removed frosm various pars
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¥ 10.12 Outdoor Coil Cleaning

The eutdfoor fan draws alr across the cod durlng
operation which results in confaminants collecting
on and betwean the aluminum fing, These
contaminants restrict the ais-flow theough the coil
resulting n reducan capacity and effickancy and
ingreases the lemnperature of the components that
can recluce their ite, Thessfare, It iz recommended
that the ouldoor coil Be cleaned at least annually
by agualified service techncian using a non-
corrosive coll cleaner and low pressure water
hose spraver Care must be taken not to damage
ar fatten out the fins by spraying the fins from

an angle, Wazshing frem the 1op of the coll down
from the inside out Is the moat effective method
of cleaning the coil. The axteror ouver panels and
unit tep are easdy removable 10 faciitate the coil
cleaning 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 Gleanin_g_and Care

Annual cheaning of the exterjor cabinet s
recommended using a mild detement, water, and
clothfsponge o remove dust, mold, and potentlaly
cofrosive contaminants that bave collzcied on

the cabinel, It is also recommendad Lo apply a
gond quality automotive wax 10 the pairted metal
cabinel parts annually o protect the finish and Lo
réslore the gloss of the pamt. Do sol spply wax to
De plagtic pans.

ﬁ 10.14 Motor Lubrication

The bearings in the cutdoer molor are pre-
libricated by the motor manufaciurer and do
nol have ailing pords. The motar Wil run for
an imdefinite pericd of fime without additional
Iubaricetion.

% 10.15 Replacement Parts

Any raplacemant par used to replace pars
arginally suppiiad on eguipment must e the samsa
as oF an appronted aliernate 1o the ofiginal part
supplied, The manufacturer will not be responsibls
tor raplacement parts not designed to physically

fil or oparate witkin the desian paremeters the
areginl parts were selected for
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11.0 WIRING DIAGRAMS

11.1 For Single-Phase Models with PSC Motor
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11.0 WIRING DIAGRAMS

11.2 For 3-Phase Models with PSC Motar
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