AWARNING:
RECOGNIZE THIS SYMBOL

weoavoe | R-454B HEAT PUMP
awarnina | QUTDOOR UNITS

THESE INSTRUCTIONS
ARE INTENDED AS AN AID

saine | |NSTALLATION INSTRUCTIONS

ADJUSTMENT, AND

OPERATION OF THIS UNIT.
THoRoUGHLY BeFoRe | (-)P14AY (14.3 SEER2) & (-)P15AY (15.2
ATTEMPTING INSTALLATION | SEER2) TWO-STAGE

o roLtow TesE € | NON-COMMUNICATING

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 future
reference by a serviceman.
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IMPORTANT: Read Page 2
carefully for best practices
with R-454B8 systems.
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R-454B BEST PRACTICES

A-4104 systems SHOULD NOT be retrofitted with H-454B. Reference Section 1.0 for more
irformaltian,

DOnly use indoor coils approved for use on R-4548 systems. An R-410A or R=-22 ¢©oil has not
been evaluated tor use with R-454B and may lack a refrigerant detection system necessary for
sale operafion of the system. Reference Saction 1.0 for more information.

«  R-454B I3 classified as safaty group AZL, where the 2L flammability class indicates lower
flammability. R-454B and air should never be mixed in tanks or supply lines or be allowed
to accumulate in slorage tanks due to its lammability, Reference Section 4.1.2 for more
imformation,

«  When using a torch during brazing, nitrogen mils! be flowed while brazing. Referance Sectian
4.4.1 for more information,

+  Exiating R-410A or R-22 unit's line sels be purged and flushed with nitrogen if being used as a
replacemeant for a B-454B system. Referance Section 4.4.1 for more information.

+  R-4548 system refrigerants must be charged In liguid form, Reference Section 5.4 for more
infarmation.

* Lines must be cut when replacing R-410A or R-22 systems with a R-4548 system.
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Safety

1.0 IMPORTANT SAFETY INFORMATION

(AWARNINGS:

« Do not use oxygen to purge lines or pressurize

system for leak test, Oxygen reacts viokently with
ofl and possibly with R-4548, which can cause an
explasion resulting in severe personal injury or
death.

* A-410A 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,

» These metructions are intendad as an aid o gualified,

ligenesd sevice perscnred for proper installation,
adjustiment, and operalion of this unit. Read thesa
instuctions thoroughly before attempting Instaliation
of operation, Fallure to follow these instructions
may resull in improper instaliation, adjustment,
service, or malntenance possibly resulting In
fire, elocirical shock, property damage, personal
injury, or death.

The unit must be permanently grounded, Failure
1o do 30 con cause electrical shook resulting in
severs persanal Injury or death.

= Turn off electric powsr at the fuse box or service

panel bafare making any electrical connections.

« Complete the ground conneclion before making

fine vollage connections. Failure 1o do 50 can
resull in electrical shock, severe personal injury,
or death.

« Disconnect all power to unit before starling

maintenance. Fallure 1o do &0 can cause
elactrical shock resulting in savare personal
injury or daath.

= Mover assuime the unit is properly wired and/or

groundad. Always lest the unil cablrel with a
noncontact voltage detector available at most
elactrical supply houses or home ceniers belora
removing access panels or coming into contact
with the unit cabinet.

* This unit is a PARTIAL UNIT AIR CONDITIONER,

complying with PARTIAL UNIT requirements

of this Standard, and must only be connecied

to other units that have bean canfirmed as
complying to corresponding PARTIAL UNIT
requirements of this Standard, UL §0335-2-40/
CSA C22.2 No. B0335-2-40, or UL 1995/C5A C22.2
Mo 236.

= Tha lap of the scroll comprassor shell is hat. Tawching

the compressar top may resull in senous personal
irjLEry.

= Tha manulacierer’s warranty doss nol cover

any damage ar defact 1o the vnd causad by the
allachment or use of any components, Attessmriss,
or devices (other than those authorized by the
ranufacierer) nfo, anta, or in conjunciion with tha
heal pump. You should be aware that the use

k_nl unauthorized components, accessories, or

devices may adversely affect the operation

of the heal pump and may also endanger life

and property. The manufacturer disclaims any
respaorsibility for such less or injury resulting from the
uga of such unauthonzed COMPoNents, Accessornes,
or davices,

= Thig applance is nol intended for use by persons
(ncluding children) with reduced physical, sensory
or mental capabilities, or fack of experience and
knowkadge, unless hey have been given superision
or instruction concerning use of the appliance by a
parson responsivle for thair salely. Children should
be supervised 1o ensure hat they do not play with the
appliance.,

ACAUTIONS:

« Only use indoor coils approved for use on A-454B
systems. An R-4104 or RB-22 coil has not been
evaluated for use with R-454B and may lack a
refrigerant detection syatem necessary for safe
pperation of the system. The R-4104 or RB-22
eodl could alse contaln PVE or POE oll which is
incompatible with the POE oil used in B-4548
systems and could result in reliability issues with
the compresaor and TXVs,

» Pefrigerant R—4548 operstes st prezsures similar to
F—4108. However, it iz classitied in safetly group A2L.
Ensure thal servcing equipment s compatible with
group A2L refrigeranid and In partcular wilh B—4548,
Use approprate care whan using thig refrigerant.
Failure b sxercize care may resull in equipmen
damage or personal infury.,

= Only madch this cutdoor unil with a matched ndoor
oodl or air handier approved Tor use with this outdoss
Uit ped the unit manulfactures's spocification sheot
The wse of unmatched colls ar alr handlar will Eraly
resull in & charge imbalance between the cooling
and heating modes which can cause unsatisfaciory
cperalion ncuding a high-pressure svatch ookout
condition,

« Whan coil Is Instaled over a linished colling andfor
living ares, it s required that a secondary sheet metal
condensala pan be construcied and installed undes
ther entire unit. Failure @ go 5o can resul in property
damage.

» The compressor has an internal overload peotechor,
Under some conditions, It can take up to 2 hours for
this overoad o et Make sure overoad has hod
tme to resal before condamning he compresscr.

« UNIT MAY START SUDDEMLY ANMD WITHOUT
WARNIMNG, A flasking red light on tha heat pump
dafrost contred indicates a call for unit operation iz
prezant af e haat pumpldelrost contrel. The heal
pump/defrost corimol will attampl to start unlt alar
the anti-shon eyele e expires, when a bigh or low

pressure control aulcmalically resets, or when the J




1.0 INPORTANT SAFETY INFORMATION

haat pump/defrast control exits the lockout mode as
the temperature rizes ahove 5°F [-15°C],

* The fixed wiring inaulation must be protected, for
exampla, by hzulating sleaving having an appropriate
termperature rating. Any means for disconnecton
must be Incarporated in the Tked winng in
aceordance with the wiring rules,

AWARNING:

Single-pole contactors are used on all standard
single-phase units through 5 tong, Caution
imust be exercized when servicing sz anly

one leg of the power supply is broken by the
cantdchorn.

D noet wse means to accelerate the defrosting
process or {0 clean, ather than those
recommendsd by the manulacturar,

Thie appliance shall be stored in a room without
continueusly operating ignition sources [for
example: open flames, an cperating gas
appliance or an operating electric heater],

Do not plerce or burn,

Be aware that refrigerants may not contain an
odaor,

Markings Reference
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2.0 GENERAL INFORMATION

General Information

AWARNING:

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

2.1 Introduction

The Imformation contained in this manual has
baen preparad 1o asset in the propar msiallation,
operation, and maintenance of the air conditioning
gystem.

Read thiz manual and any nstructions packaged
with separale equipment required to make up the
system prioy 1o installation. Homeowner shoukd
ratain this manual for hulure reference.

2.2 Importance of
Quality Installation

A auality instaliaton & ontical o azsure salety,
ralizbility, comfort, and customear satisfaction. Strict
adherence o applicable codes, the information In
this insiallation manuzl, the outdoor unit installaticon
manual, and the thermostal instalfaticn manual

are ey fo a quality mstaflation, Read the entre
instruction manuals before starbing the instalation.

IMPORTANT: This product has been designed
and manufactured o meet certified AHRI capacity
and efticiency ralings with ihe appropriate guidoor
units. Howavaer, propes refrigerant charge, proper
girflow, and refrigerant line sizing are oritical to
achiove aplimum capacity and officiency and to
assure reliable operstion.  Installation of this
procuect should fellow fhe manulaciurer's refrigerant
charging ard airflow instrections lecated n this
instalatich manual and the charging charl label
afiixed to the outdoor unit, Failure 1o confirm
priper change and aidkaby may reduts ensrogy
efficiency and shorten equipmarnt Iife,

The equipment has bean evalualed in atcordance
with the Code of Federal Regulations. Chapter XX,
Fard 3280,

Inatall the unit in accordance with applicabla
naticnal, stafe, and local codes. Latast adifions
are- availabie from: “Maticnal Fire Protection
Azeociation, Ing., Battarymarch Park, Quincy, MA
&269." These publications ana.

+ AMSIMFPA Mo, 70-(Lalesl Edition] National
Elecirizal Code,

« MFPA 208 Instalkticn of Alr Condiioning and
YVentilatimg Systems,

« MFPASOE Instailation of Warm Alr Heating and
Air Conditioning Systama.

Inastall the indoor unit in such a way as i allow
necessary access to the coilfilter rack and blower!
control compariment,

2.3 System Sizing and

Selection

Beiore specilyving any heat pump eqguipment,

g survey of the structure and a heat loss and

heat gain calculation must be made, A heat Ioss
cakcukation invohaes entiying all surlaces and
openings [hat lose heat o the surrcunding air

and quarntifying that heat kss. & cooling heat

gain calcukation makes similar measuremenis

and determinas tha amount of hoeat neaded

o be removed, A heal gain caloulalion also
calculates the extra heat load caused by sunlight
and by humidity removal. These factors must be
considerad befora selecting a heal pump syslem to
provide year-round comiord. The Air Cordilioning
Confractors of Amenica (ACCA) Manual J methed
of load caleulation iz one recognized procedurs for
datarmining the heating and coaling load.

Alter the proper equipment combenabon has
baen salectad, satistying both sansibie and
latent requirgments, the system must be properly
inslalkad. Only than can the syslem prodide the
comfart i was cesgned to provide,

Thara are several faciorn thal installars must
consider,

= Cuiidoor unit location

* Indoor unit Blower speed and alrflow

= Proper equipment evacuation

* Supply and retum alr duct design and sizing

= Refrigerant charoge

* Syalem alr balancing

= Diffusar and return gir arille losation and sizing

I M Pn RTAN T: Excessive usa of

pirows n the rélrigerant line set can poduce
pxcassive preasure drop. Follow industry

st practices for installation. Installation

and commissicning f fhis equipment ia to

I pedormed by frained and gualified HVAC
professionals, For technical sssisiance, contact
vour Dastributor Service Coordinatos.
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2.0 GENERAL INFORMATION

2.4 Importance of 2.6 Efficiency Testing
Proper Indoor/Outdoor Notice

- For purposes of verlying or testing efficiency rafings
Match UPE . . the test procedurs B Title 10 APPENDEX M1 1o
To assure many years of relisbée oparaiion Subpart B of Part 430 (Uniform Test Method for
S0 CORGUNTLCHESO TR GO A i Sure Measuring the Energy Consumption of Central Ar
the gutdear umit warranty remaing valid, an air- Condifioners and Heat Pumps} and fre clarfying
handler modal or indoor collfumnacs comblnation provisions provided in the AHRI Operations
shiould be sslecied thal ks propery malcned fo the Manual 2101240 that were appiicable at the date
autdear unit.  This is especially critical for heal ol manufaciure should be used for fes! sat up and
pump systems o assure proper refrigerant charge perfgrmance.
balance between he cooling and keating modes
The recommended approach (s o select amn air-
handler or indoor ool and gas furnace that bas an 2'? cnmpres_snr
AHRI maitch with the outdoor unit. Refer 1o the Break-In Notice

AHRI direciory at www.ahridirectory.arg to confirm
[he ais-harsiker ard ouideor unit are & cerlilied
combination in (ke AHRBI Chiraciond

Pricr 1o agency lesting, the il must be run for 20
hovrs 1 115°F [48.1°C] outdoor ambient temperalurs
willy B0'F [26.7°C) dry bulty75°F [23.9°CT wel bulb

2.5 Cher.:king Pfﬂd“ﬂt 2dmr ambient femperaiune to break the compressar

Received

Lipan receiving unit. inspeact it for any shipping
damage. Claims far damage, aither apparent ar
conceakad, should be fded immediately with the
shipping company. Chack medel number, elactrical
charactersiics, ard acoessorkes to determing if they
ara cinrect, Check systam componants (indoar oo,
quidocr unit, air handlerfurnace, efc.) to make surg
iney are properly matchead.

UoyDuIO}u) 03210
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3.0 UNIT SPECIFICATIONS

3.1 Model Number Nomenclature
WP14 AY 1B A J 1_hI£LFGA

Il—ﬂﬂ'ﬂﬂﬂﬁ
MINOR GERIES

Spedificafions

A~ FIRST DESHIN SERIES
B - SECDMD DESIGN SERIES

CONTROLS

H — MON-COMMUNICATING
TIEE

1 = SINGLE STAGEE
2 - TWi STAGE

MOLIAGE
J = Tph 2082 HIGE

£ = dph F20E-230%0
0= Eah 460060
¥ = 3H 5750

Ma0R SERIES

A—FIRST DESIGH SERIES

B — BECOND DESHN SERIES
< — THIRED DESIGH SERIES

CAPACITY

3.2 Available Models

[ A% 1 BAIZHA P BAVIE AN,
|1 AL IN Y L1 AR A B
[P AR IO N A P S AL,
(P14 EVIRETEA |17 EAYILECINA
(PR Al A TR 1= 1P Y SERDETR
[P ARY FEAIOH A i A A LA,
(AP BTN, [P EAYAZACINA
(AP 20D ER, [P A BRI
[P AR rA I 2N LIEH R AR,
[ F 1B LAV DA, [P BAYLBAC INA
HAPT4ETARAD ZNA 1P BN AR A
1P AR SR TN A, HPRAY LA,
[P 1T ROAT A, <P AT BN INA
(P14 A GOAD 2 1 AV ROADIHA
|=IP T A AL TN M Ay RaALERG

16— 16,000 BTL 43 - 42 SO0 BTU
24 = 24,000 BTLF 48 = 48 000 BTUY
Bl —-E50,000BTU

30 - 30,0400 BTU
38 = 25 000 BT

REFRIGERANT
¥ = ®-454H

G

REGION
A — ALl REGIONS

SEERZ
14 = 14.3 SEER2
16 15.2 SEER2

PRODUCT CATEGORY,
E-HF

EBRAND
MP - MAINLINE PERFORMANCE

W — WEATHERHKING
F - FRIEGRICH



3.0 UNIT SPECIFICATIONS

$# 3.3 Electrical and Physical Data
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' 127 [265rmim] RECOMBENDED. ST-AT335-02-00 ! appearance may vary,
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4.0 INSTALLATION

% 4.1 Tools and Refrigerant

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

Manifold Sats;

= Uip 1o BO0 PSIG [5.518 kPa| High-5Side
— L fo 250 PSHG [1,724 kPa] Low-Side
- 550 PSIG [3,732 kPa)] Low-Side Retard
Manifald Hoses:

- Sarvics Fressure Raling of 800 PSIG [5.516 kFa)
Recovery Cylinders:

- 400 PSIG [2.758 kPa] Pressure Hatlng
— Dept. of Transpariation 4BA400 or dEW-im

- S
Al =
-I i Wi b
55!
Mo |
7
EEAUTIHH- A=-154E is classifisd

Az zafety group AZL per ASHRAE Standard 34.
Verify thal service aquipmant and instruments are
certified for use with group 820 refrigerants, and in
parlicular wilh B—25428.

4.1.2 Specifications of R-454B

Application: B=4548 is nol a drop-in_
replacement for RB—4104 and R-22. Equipment
design must acoommodate the satety group AL of
F—i548. i cannot be retrofified info R—4104 and
F-22 heal pumps,

FPhysical Properties:s F—1548 has an
atmasphens bubble point of =586 “F [=50.9 "]
and an atmasphearc dew paint of —58.0 °F [-50.0
"] s pubbde point saturation pressure at 77

F [25 "C] is 213 psig [146% kPa] and dew paint
salurabon pessure i 77 °F [25 "C) is 205 psig
[1415 kPa].

Composition: A-354B 15 a non-azrootropio mixiune
of 88.89% by weight diflsoromethane (HFC-32} and
31.1% by welght 2,33, 3-tetralluora-1-propens,

Pressure: The pressure of R-4548 is similar
to that of R-3410A. Becovery and recycle
equipmenl, pumps, hiases, and the like must have
design pressure ralings appropriate for R-3546.
Wanifold zefs need to rangs ue fo 400 pseig (5,576
kPa) mgtfi-sicke and 250 pskr (1,724 kP low-siche
with & 550 paig (3,792 kPa] low-gide retard, Hozes
need to have g servee pressure rating of B00 paig
5,516 &Fal. Recovery culinders need fo have a
400 patg 2,758 kPal service pressure rating, DOT
A8A400 or DOT 48100

Flammability: F—4546 is classiied as safoly
group A2L, where the 2L flammabilty class
indicates lovar flammability. B=4548 and air_
should never be mixed in tanks or supply

li be all T late in st
tanks. Leak checking should be conducted
using Mitregen OMNLY,

4.1.3 Quick-Reference Guide
for R-454B

* Reingerant R—S54E operates al pressures similar
fo A=410A, Howsver, It s classified in salely
group AZL, Ensura thal servicing eguipmanl is
compalibie wilh A-4548.

» Hafrigerant cylindera are mo longer color-coded.
F-4548 cylinders are liaht green gray in color
with a red band on the shoulder or top of the
cylinder o indicata lammabilidy.

* A-4548, is only compatibie with FOE oils

* Vacuum pumps will nel remave molsture fram
FOE oil usad in R-4548 systemna.

+ R=4548 systems should be chamed with liguid

refrigaranta in Bquid phase. R-4548 cylinders

shoutd be nvarded 10 ansure Buid charging of
the eguipmeant,

Cro mit install & suclion Bne filkar drigr in tha Bguid line.

= A tactory-approved Bi-flow liquid fine filter drier

i shipped walh every unif and mus! be installsd

in the liguid line &t the time of ingtallation, Only

manulaciurer-approved liquid fine filier driers
should be used, Filter driers must have & working
prassure raling of at least 600 p=ig [4.137 kPa).

The filter drier will only have adeguate molziune-

halding capzaity i the system is propery

evasuated.

Dresiccant [drying agent) musi be compatible for

POE pils and B-4548 nefrigerant.

R-454B cylinders containing less than 50 s of

resfrigerant require & CGA 184 fifting. R-4548

cylirders con@ining mara than 50 e of

refrigarant requirsg a CGASTD Giffing.

=

-
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4.0 INSTALLATION

ﬁ 4.2 Choosing a Location

Location

12

4.2.1 Allowable Clearances

127 [30.5 ocm] fo sideintake louvers

245 [61.0 em] Iz sapice access panels

g0" [1582.4 om] vertical for fan discharge

Il space bmilations exizl, the following clearances
will have minimal impact 10 capacity and efficiency
and are parmifled

Single-Unit Applications: Minimum of 6 [15.2 cm)
to sikde infake bouwvers, Do nol reduce the 80" [152.4
cm] for fan discharge or the 24" [61.0 om] service
clearances.

Multiple-Unit Applications: For units posdionsaa
naxl 1o eadh olbes, & minimum of & [15.2 &my|
clearance betvreen units iz recommended for 1.5
and 2 ton modelks ard 8" [22.2 cm] for 2.5 ton Lo

& fon models, Doonot redues tha 80" [152.4 cm]

for lan discharga or tha 24" [61.0 cm] s=rvica
clearances

IMFD HTANT: Consull local and

naticnal building codes and ordinances for spaclal
installation requirements, Folkowing location
irfarmation will provide beger e and simplified
servicing of the gutdogr heat pumpg,

NOTICE: Thesa units must be installed

pandoors, Mo ducteork can be attached, or other
modilicalions made, o the disshargs grille,
Modifiations will affect perigrmance or operaton,

T R e . e

4.2.2 Operational Issues
Related to Unit Location

IMPORTANT: Locate the unit in a

manner that will net prevent, impair, or compromise
the parformance of other equipment isstalled

in praximity to the wnit, Maintain 2l required
mimirrum dislances 1o gas and eleciHic meters,
dryer vents, and exhaust and inlet openings. In
Ihe absence of nallonal codes of manufpciurers’
recommendations, local code recommendations
and reguiraments will 1pke pracedonca.

* Refrigerant piping and wiring should be propery
sizad and kepd as short as possible Lo avosd
capacity losses and increased operating coats.
Locate the untd whare water runofl will not creates
& prodlem with the squipment, Position the uni
away [rom he drp adge ol the rool wharsver
poasible, Units are weatherized, but can be
affected by the following:

Water pouring imto the unit from the juncticn

ol reallines, without prodactive gutlanng. Largse
volumes of water entering the heal pump while
In cperation can Impact Tanh Blade or mator life,
and coil damage may ocour to a heat pump if
maisture cannat drain from the unif under freezing
conditions,

Freazing moisture or sleating conditions can
calme the cabingl 10 ice-ovar prematuraly and
prevant haal pump operation, requiring backup
heat, which generally resultz in kess econcmical
oparafion I is highly recommanded o switch the
EcoMNet™ Control Center or thermostal to the
"Emergency Heal" mode durirg freezing rain

or sleating conditions to prevent damags 1o the
aufdoar call fram ice accumuialing an the Tan
blade,

« Closaly follow the clearance recommeandabions in
Sechon 4.2.1,

= 24" [61.0 cm] 4o tha service panal access
« B [152.4 cm| above heat pumg fan discharge
{umit tap) to prevent recirculation

< &' [15.2 om] to heal pump coll grlle alr inkets
with 12" [30.5 cm] minimum recommanded
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4.0 INSTALLATION

% 4.2 Choosing a Location (cont.)

4.2.3 Corrosive Environment

The metal parts of this unit may be subjact to

rust or deferioration |f exposed 1o & cormosive

amvironment, This ceidaficn could shorten the

equipment’s usetul |ife.

Cormparve elements inclede, but are mot limited to,

sall spray, log of mist in seacoast arens, Sulphur of

chloring from lawn watering systems, and vanous

chemical contaminants from industries such as

paper mills and peiraleum refineriss.

If the unit is ta be installad n an area whers

contaminams are likely to be a problem, special

altention shouwld be given to the equipment localion

AN ExposLe,

= Avoid having lawn sprinkbar heads speay dirsctly
o the unil cabinet,

v In coastal areps, locate the unil on the side of the
building away from the waterfront,

« Bhielding provided by a fance or shrubs may give
some protection, Bul cannol viokate minimm

&WAHNIHG: Disconnect all power

b wnil before starding maintenance. Failure o do

50 £an cause slactrical shock resdling in severg

personal injury or death.

Regular maintenance will reduce the buikdup of

contaminants and halp b protect the unil's finish.

= Frequent washing of the cabinat, fan biade, and
coll with fresh water will remova mest af the sall
or ather contaminants that build up on the unit,

« Regular cleaning and wasing of Ihe cabine
with & good aulomchile. pofish will provide some
protacticn.

= A& good Bguid cleaner may be usad several times
a year to remove maiter thal will not wash off with
waker,

4.2.4 Customer Satisfaction

Issues

« Tha heat pump should be located away from the
Iving, sleeping, and recrealional spaces of he

airlow and service aceges clearances. awner and thosa spaces an adjoining property. E
« To pravent nokse ransmission, tha moueniing pad —3
for the ouldaor wnit should nat be connected 1o E
e giructure and should be located & sufficient
distance abova grade o prevant ground walar
from entering the unit,
ﬁ 4.3 Mounting Unit
4.3.1 Unit Mounting Methods 4.3.2 High Wind and Seismic
The putdoor heat pump unit may be mounted in a Tie-Down Methods ?
number of ways, The most common method s on a |
raund mounted concrete or pre-fabricated pad, It Tha meeykictane appm“dfmmmm.-'#'d method
d I : : Ra 5 a guide to securing equipment for wind and =

metal frame, wooden frame, or 4™ 1 47 [10.2 em

# 10,2 em| wooden stringars, 11 s exiremely
important i properly secure the unit o the pad or
frame so il doas not shift durng high winds, seismic
avenis, or oiher outside forces fo efiminate the
possitdity of a salety hazard or physical damage to
the unit. Local codes in regions subject to frequent
hurrcanes and selsmic avents will dictate spesific
maunting requirements and must be followed, B

is akso important o elevale the head pump in argos
thal receive a significant amound of snowfall so
accumiiaied snow does not block the cutdoss codl
and interfers with drainage of water during the
defrost cycla. Beder 1o Section 4.3.4 for typical
ground snow leveds for ditferent regiona of the LISA

sarme resull, but e manufaciueer method s tha
only cne endorsed by the manufactarer for seturing
aauipment whene wind or earhauake damage

can acour. Additinnal information is available on

tha manulactusar's webste or frem the wholesale
elisfributor,

13
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4.0 INSTALLATION

4.3.3 Elevating Unit
aWAHHIHG: Sacure an slevated untt and s

elavating stand in order io prewant tpging. Fedure 10 do 50 may
raeall @ Sewde persanad injury or death,

HnTICE: B et block cain apenings on hittem

o L,

+ [ wnit must b elavated bacause of aniicipated encedall,
gacure unilb and elevating sland gechi that walt andes stand
vill mal g oeer oo fall of. Kaap in mad 1haf samaors iy
try bo climb an unit,

Ir E'E'.ld“l‘q s 1wl pamp, ailher oot Nat sl oF an A shab, shaerge
1he Tollawing uidelines

* Thia baftom of the besepan hes reoeplarcles for 4° 10,2 em]
scheduls 40 PYE pipa thal can ba cut B lenghh and esed &g fies
lor slab applcations.

o B eleveiig & unl on A el resl, uee 4% % 47 TH0.2 em o 5002 cim) o
equbmlent Strirgorms postished (o distribute unil feighl auenly and
prevant noige ard winratinn,

= Wherd snowlal ls anticipatad, ralas tha unit Abows he bege pad 1o
pravant ine bulldup and ool damade. Mot e unll g esaugh
fa ba abues the sversge aceuamulated ared srowlsll, See "Ground
Sngw Dapth” chiyd below o reprasantative saow depths,

4.3.4 Ground Snow Depth Table

GROUMD SNOW DEPTH - INCHES

Al ABAMA INDHANS MIFNESOTA HEW MEEIGD PEMMETLWAMNILA WIRGIMLA
Huplsrile 7 Evaivdridls 12 Dhidir 04 A it A Eladoem 2 [hifap Aronit (1]
ARLTONA For WWagmn ¥ Imlmnat=nsl Faks a3 LAmrfinn G Enn 1\ Lynahbung I6
SogueaT 18 vdEnancd 4 Fdionpapoisc St Pmd 50 Rosvenll ] Hometwerg = Hubngd &t 18
Brewnit 3 Gpuih Bend 12 Rodesior G0 NEW vl Hadaionia I MWprkal 3
s T 10MA i Cloud 63 Abany 25 = EEA T a2 Rehmond 12
ARHAHEAS Bapvtiragnion 17 MISSESSIPE| Bingruumiom 30 Soranton 16 Roancka t7
For Smih I Des Mares 2 dackacn 1 BuffEe d2 METmapon G WASHIMGTON
Litla Pk B Cefougom 3 MIES3IURE Y0 - Fomedy Mo 12 AHODE BSLAND Oy 4
CALIFTRRMIA Eioar By 31 Cohsrbin m W¥E -Loferdia fepod 18 Peovbdanco ol e P F ST |
Bhie Canyodi 25 Wisleroo 38 Hanman Cany =B Acohmstar 18 S0DUTH CARDLEL Gastbe-Toonoa = 148
L Shasia EE  HAKEAS 28 Lawin 1] Euracusa 258 Colurrnbig 12 Sokana 1
COLORADD Cahoord i k| SEET 4 NDATH CARDLINA Oroerol ke o FiTgioda Pose - 51
dalareni i Dodne Ciy 13 MOHTARA Aalioba 10 EDUTH DAKDTA ¥Yariria 25
Colorago Springs 14 Ooodiard 14 BElngs YT Gape Hattaras B MEeordes 42 \WEST VIRGINIA
Denver 158 Topska 1= Glasgow LT} Chailatia G Humam 4% Buhley 1]
ArandJunchon 18 i 11 Greal Faks 16 Grunshes Pl Amgied Ry 15 Ghaubesion n
Puabia T KEMTLHCEY Hirdti 24 R gyt=-Casan G Roux Sk 1 Ekng 21
CONNECTICUT Eariirgdon 12 Hitenn *E Mmooy 8 TENMEESEE Humntirgnon 15
Briopaps 23 Lesbrgfian 12 b ped E3 Wiraston-Eakaw iy Birighed 2 WISTONEIN
Hartfaid B Lociwsilla 11 Iksssaia 23 HNORTH DAKOTS Ghatanaoga G Gl By a5
Murar Haven 15 MAINE HEERAZHA Bmomci 25 Wi B LaGrosea 32
DELAWARE G | nn Orand eand an Famgu 3 Rlemiphis 5 Mo J2
E ey 13 Ferblara B2 Litcodi D WHRRan 2h  Maskoills B Mo iz
GEORGEA MARYLAND Mafodk 29 DHE TEXAS WY DREG
é Lk 5 Balirmorg Tr H il Platin t5 i R i 1.7 A0l 1] C angoeti 10
Wi 0 5 MASEACHUSETTS omahs 20 G hraeianE B Al 10 Chssnne 15
1DAHD Basboes an Bplnsbdul 1 b s 0 Dalas a Laredir 20
Eigsl & Mook 18 il irlimis 22 Llirybea 1l El Pass -1 Elwifrian 25
Lasdion g Yoo Rt 3T HEWADS [ESTUS TR 4 Foit ety =]
foaaisla T MICEEGEAN = el 20 Talado Faprads a2 Libbadack b e}
ILLIMOS dlpona 01 Ely 7 Younpaoam 1e  FBdidland i
Chinoga O'Hura . 1B Deftro® Ty 0 Pty 11 OELAHOMA Erae Hirfonks 3
Chicage 22 Daehrel ASpodt 17 L g W e ] 4 Dbz Chy E Whohiex Faliz B
Ssine 17 Delredl =Wl Fun 21 HEW HANFEHIRE Tidles g UTAH
Moo W Fim 78 Conooed bE  DEEQON LE[S 1=
Fo Kb Bh.  ‘HArand Ragids 37  HEW.JERBEY Bunx Ty 24 el Lo Cliy 8
Eprngtaid P4 Hooghwmisks BE  AfSanho Sy 11 Eugeng 17T Wondoser 3
Lansng 12 Miraark 111 Rbadtoad 3 WERAMONT
Sharqustio 51 Panidmiun 1l Baplngin aw
Bt K 23 Pariaran IC
B Bl Mare B Galam T

MOTICE - Locai renards and arperence must b considersd when eplabishang the urtl installaticn baight, Thera i6 5 25 protabity tha
tha gremind ancre degath ahosn n Thes fable sl be sxcosdad srovealty, Orin have not Bean considarad, This dald repranenis 184
Malticnnl Yaather Savdng lanalions &t which maasurements am mata and assimas & netionssioa snow denity of 12 1!
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4.0 INSTALLATION

% 4.4 Refrigerant Line Set Selection

4.4.1 Replacing Existing Systems

To preven falure of a new und, the existing line set maust
be corteclly sized for the new unit and must be cleanegd
or replaced. Cam mgst be taken 5o the expanskon devico
is nof plugged. For new and replacaemant units, a lquid
line 1@t driar must e isstalled and the line set must ba
properdy sized. Test the of for acid, (1L lesls positiva for

acid, a suction e filters drier 12 mandalong.

4.4.1.2 Lineset Joints

Oinly brazed [oints, welded joints. of mechanical joinis
uszirg filtimgs: listed to UL 207 are permittad on R-4548
syslem finsssls. Field-made linesat joinls should be lsak
tested using an AZL compatible leak datactor having
sansitivity of 0.2 ozxiyear [5 ghyear] or better. The leak
delecior should be approved for use with group A2L
refrigerants, and in parficular with R-4548

any jints in the Enaset comply with local beilding code,

fittings liated o UL 207 are permitied.

4.4.2 Line Set Length and Fitting Losses

Refrigerant tubing is measurad in terms of actual
lenagth and equivalant length. Actusl length is ussd
for refrigerant charge applications. Equivalent

ing length. fitings, vertical separation, ACCesaonas,
and filter driers. The table below references differ-
ent commonly used equivalent lengths,

lznath takes into account presaure kosses from fub-

Table 1
Equivalent Lerngth for Fittimzs {ft) [m]
o Short o’ Lnn;;- i 1
Line Size Radius Radius 45" Solenoid Chuck Site Filter
fin) [mm] | Elbow Elbow Efbow Valve Valve Glass Drier
3/8fa53] | 13[0.40] | oa[0.24) |o3[00s]|  6(1.83] A122) |o04f013)| 6[1Le3)
1/2[1271] | 14[043] | 09027 |o4f0iz]|  9fz74) 5(1.52) |o0.6(0a8)| 6(1.83) |
5/8 [15.88] | 1.5 [0.45] 10030 |05[0a5) | 12(3.66) 6(183) |08[0.24)| &[1.83] |
3/4[19.05)  19(0.58] | 13[040] |06(B18] |  14(8.27| 7(213] |osfoz7)| si1&3] |
782223) | 23(070] | 15(o4e] |07(021)| 150657 | Baaa) | 1joso| | 63| |
[Lysiase)| 270082 | 1alss) [09(627)| 220671 | 12036] |15i046)| (183 |

4.4.3 Liguid Line Selection

The purpose of fha ligquid line is 1o lranspor warm
sub-cooied liguid refrigeranl Betweaen the ouldoor

Ui to the indoor unil, It bs importand nof o aflow ke

rafrigerant o flash inio superhealed vapor prics o

the expansion devica of tha indodr ar cutdoor ool

Tha flashing of refrigarant can aoeur for the follow-

ing reasons;

+ Low refrigerant charge

+ Impropery selected hquid iine size

= Ahsorption of heat grior ko expansion device

= Excessiva verlical separation batween the aut-
daoor unit and indoor ool

» Restricted liquid line ar filker dries

+ Hinked figuid line

The total preaaure drop allowed for the hguid fine is

B0 P31 [345 kPa). The procedure lor sefacting the

proper liguid line i as follows:

* Measura the iotal ampunt of veriical separation
between the outtloor unii and ndoor coil

* Measure the linear iength of liquid line neaded,

= Add all of the equivalent lengths associaled with
any fitings or accessones using Table 1 above,

= Add the Enear length 1o the iolal fitting equivalent
length. Thia will equal your lotal equivalent ling
lzngth.

~ Reference Table 2 to verify the calculaied
equivakent l2ngih is acceplable with the required
vertical separation and diameler of Bauid Bne,

IMFOHTAHT: Whan replacing an R-4 104 or

R-22 unit with an R-4548 unit, verify that the fineset and

Only brazed or welded jpints and machanical jpints wsing

Buign|
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4.0 INSTALLATION

% 4.4 Refrigerant Line Set Selection (cont.)

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

Tubing

16

Maximum Eaquivalent Lne Length may nat excaed 250,
Mairmurm Actusal Lini Lerglh may nol excaed 200
Light Gray shadad aeas are considered long line and mey raquire acoessones as recommendad in Long Line Sat Guide,

DO MOT usa suction Bne fraps n the suckan rzar &5 this adds addiliohal dreanted pressure droo in the systam,

Two-Stage Heat Pumps
Thttnar Gnil AEOVE or BELOW Indoes Ll
Allowabile| Aliowable| Ubradent
Unit Size| Liquid | Suction =5 =50 | 51-FF | V100 | 109-1E5 | 138150 | 151-176 |1 TE-00 | 20i-3ES | ZEE-ES0
Line Bz | Line Size
Maximom Vortical Separafion / Capaciiy Mulipller
14" 142 T50 |50 S | GEALa ; il i
R 142" Fal ol 28 | 7o.53 -1 %
o 15 501 | 5008 | 7508 | T ¥ :
TS 518" 0 | =00 | e6Aea T ; | omar [
18T o | o | wa | o0 | 7w 7 ] i
T T T T i 1
i 3 Feinl iV o &7 1
516 | a4 %M | G0 | 754 7
W i =1 | st | 7an '
T = ET B -
516 | &M | 75 | 50090 75098 : :
7 Tom g o’ 2B SOALEE | THALSE | 1
144" 14 e 1R 1
516 | e = | eon | 750ea) :
WE 3@ | 251 | 600 | 75aoa i
| & | 751 |ApAe8] 105 A
A1E" ! 30| 5.0 | TEALSE 7 i -
8" i Fol | alva | TS I ’ i g o
5 Ton — 7w 3y’ IR
ElG | aa i I 13
3B £ P VI
ENE | & | 057 | 500,58 717,97 | SIN !
8" heR' Al o128 | 7oRL.57
51E 34’ a0 PSS ) TIALES d
TR i 71 | 500,93 | 7508 ;
[t | a4 | 50 | 509 750 :
o | o | 4 | fon | 7iAam : :
IR ES el aort | FhALER 3 L 11
R 1 P51 | G0W.99 | 7508 T & 1
Wy 3 251 | 504193 | 754104 ) 1t
e T 250 | B0 | 75009 " 1
v | o | 0 | o [7shesld
b 3" el O - R R :
4 Ton 182" 3’ il ol 58 | Th). 20 [ 11
TR ik =1 | o0 | rnnea) : :
TFs T Fi N T [
e a4’ 5 | SO | PRAEAT : ik T i i
& Tan 12! e 0 | S50EeE | PRALST : il
& iz e ok, o9 | 75459 i g
5% ik 7 | 50089 | T5aa | -
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ﬁ 4.4 Refrigerant Line Set Selection (cont.)
Table 2B: Refrigerant Line Sizing Chart {Metric Units) ' "

Two-Elage Heat Fumps
Abowiale | Allewable Dngitherar Unit ABOVE or BELOW Indonr Ut Egacatend Leng (Melers)
Unit Sive (Liguid Line| Suetion | 04 | &15 | 1623 | 2330 | 393 | ae-ss | 4es3 | sed |
Bloe | Lie Size Wi Yarlicd Ssgaration § Capacity Mullipfies
14 'S BN | 150 | 2ne Lo B - =
510" [Tra &1 | 15m | 23 - !
ETE i L] 15mE | rames
4 e w1 FINEE
18Teh —enE R R 15| 230
g S Bl 151 | 230
1| a4 R 151 o
B T ] 18 234
TR 3 1 1 | 23
IS T 21| 1600 | v
RAE 5 I S
T 20 S W1 | 15 | Zamas
140 T4 £ i | omas
RAE" R &1 R
TR Oy W 151 | dnii
T 55 Rl | 1adma | nanss |
56" S Bl | 1500 | 2300
2 s BT | 15 | e as
26Ton T 7Y T EIREE
Rk Ty i H1 | sa0E
(TR TR A 51| 2w
A6 s R | 15098 | 2omay
an” S 1| 15188 | 23087
LR g an (BT LA e -
1Man | np ETR M1 | 16028 | 930
72 Ty A1 | 1505 | a0
W 7 Bl 157 | 2amm |
Iz e B 151 | zamam
LR e T EnN 159,98 | 2amas |
s L ETR W1 | 1055 | dunan
3 T w1 51| 200
17 T &1 151 |
T TR R | 15000 | gamas |
14 E kb Er | BHLEE | 2Amas
dTn g T W o | 2ange
(IS iCR w1 151 | Jn0E |
W 3 R | 15008 | 20007
S 54 &1 | 15m.84 | 37
R T B | 15T | 2aman %
1.2 i | 150195 | 23093 L5 |

Maximum Eguivaiant Ling Langth may rol smooeed 76 Meters.

Maximum Acieal Lne Length may not exceed 67 Ketars.

Light Grey shaded ansas sre considered fong line and may require sccessofms as recommiended in Lang Ling Sel Guide.

D0 HOT e suction ire traps in he suchon mser 5 this #dds addilions wrwanted pressure drop in the aystem,
Example: A3 Ton auldoor unit is installed 25' below This application is accepiable ecause the 251

the Indocr unit, requires a 75" of 38" diameter ligued vertical rise 15 lesa than the maximum rise of 85° for
lime, 34" diameter vapor line, 4 38" 90° LR efbows this application, The application s alao considered o
and a filter drigr. have a | linve set since 75 Enear feet sxcaeds the

limnit f B0 faet, Reference the long fine set section
« Fitting Equivalent Length (ft.) = {4 x 8" + 8 =02 fh 4,50 of this manual for dedail.
+ Total Equivalent Length (ft.} = 76"+ 8.2 = 84.2°

1.0 INSTALLATION

Buign|
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£k 4.4 Refrigerant Line Set Selection (cont.)

Upz Long Ling Duldaar Linik ABOVE o BELOW Indoar Le
[umaanay for
Allewable | Alowable
, Linear i ime Brutealent Length (Feet)
i Sipe | Ui Line | o Line Lingihs | I _-J
. S P! A0 5178 .00 wn-e | imeans
dlrumtir Than
! . !Mi:! P il i Wartical Seprinitiom [ Capedity Midgpller
| SriE L u 2eins | s0foay | : KR
3E R o 25098 | sp0an T
ATa [ 5fa A i 26100 | sofoes |osprogs 25/057 | 207056
—"cs =L E:— a acivion | oso/mon | ocoyods Eeei0agy oo/nor | SHineG |
12 3y’ T afion | sofese | sofom | sogooe | sofoor | s0fneG

Bk it Froth Tadbe 2A]

4.4.4 Vapor Line Selection

Furpoza of the vapor lina is o relurn superbesiad
vapnr to the condensing unil from the evaporator

in the coaling mode and hot discharge gas o the
indoor coll in he heating mods, Fropes vapor Enes
sizing s imporiant because il plays an imporant
e in returming ol ta the comprasson o prevan
potential damage o the beanngs, valves. gnd soroll
sels. Also, an undersized vapor line can dramatical-
Iy reduce capacity and performance of the gystam,
Thea pracedura for selegling ihe proper vapor line is
ag follows:

Tha tatal amaunt of suction Fins needed

Add all of the equivalent lergths asscciated wilh
any filings or accessanes using the tabls on
PEEVIOLE Page,

Add the inear langih and tofa! fling eguiva-
lenit length. This will equal your iotal squivalent
lengih,

Reference Table 2 to verify thai the calculaled
equivalant length falle within the acoaptable
reqgian of the chart.

Verify the capacity diflerence is compatible with
Ihe application wsing the multiplier in Table 2.
Use cnly vapaor line sizes Estad in Table 2,

4.4.5 Long Line Set

Considerations

Lang line s&t apolicaticns are defined a3 applics-
tions that require accessorias or aliemate conginic-
tinn methods. The lollowing are special consider-
ations that need to be addreased when selecting
and installing a fong ine st

Additionad refrigerant charge.

Fitting lpsses and maximum eguivalent lenath
consiterations

Refrigerant migration dunng the oft cycle

Qil returm (o the compressor

Capacity nsaes

avatem ol level adjustment

4.4.5.1 Determining if Long Line
Set Length Requirements Apply

Table 2 iz uzed to detarmine if the application is
congiderad 10 have a fong Ine zet, A column is pro-
vided that shows the linear line fengih where g
linge length reguirementz apply.

4.4.5.2 Oil Return to Compressor

Small amounts of compressar crankease oll 12
picked up and carrled out of the compressoern by the
micving refrigerant and is clreulated through the
system along with the refrigerant before i returns o
the compressor crankoase, |1 s ortical to thae e of
the comprassor for the oil 1o ba able o relum o the
compressor o mairain an adeguate level of ol in
the compreassor crankcase. Oversized vapor lines
resull In inadequate refrigerant velocites to canry
thie oll along with the refrigerant and will cause the
all 1 accumulaie in the low spots i the vapor line
instend of belng raturned Lo e comprassor crank-
casd, This is especially True for long ling lengths,
Onily use the vapor line sizes lsted in Table 2 1o
pssure propar oil returm. Do not oversize the vapos
liree.

4.4.5.3 Refrigerant Migration
During Off Cycle

Leng line sel applications can require a considet-
abrle amounl of addional refrgerant. This additicn-
al refrigerant needs to be managed throughoul the
arilire ambient aperating envalops 1hat he sys-
tarm-will go threugh dusing its lile cycla. Of-Cyole
migration is where axcess refrigeran! condensas
arndl migrates to he coldast and’or lowast parl o
the system. Excessive build-up of refrigarant af the
camprassor will reaull in poor reliability and noisy
aparation guring startup. Long line applications
requing THY's an both the indoor coil and outdaor
unit and a crankecasa healer. (See Seclion T.12 far
addiional crankcasse healer informalion.)



—

4.0 INSTALLATION

| 8 4.4 Refrigerant Line Set Selection (cont.)

4.4.5.4 Maximum Liquid Pressure
Drop

The tatal Bguid fine presaure drop must not excesd S50
paig [345 kPal to assurg 3 aolid columm of liguid at the
metaring device and stable confrol of superhsat. Be
sure to account for verlical separation, eibows, filker
driers, solencid valves, sight glasses, and check vahses
whan calculating Fguid ling pressure drop.

4.4.5.5 Liguid Line Refrigerant
Flashing

Excessive pressure drop and beal gainin long liouid
lingg can resull in the refrigerant leshing inlo a ve-
por before it reaches the metering device which will
dramatically reduce the capaciy and efficiency of the
system. For this reascn. the liguid line must He aizad
properly using the takle in Table 2 and must be insulst-
ad'in ynconditicned spaces.

#¥ 4.5 Line Set Installation

* |f tuding 5 1o be run underground, it must be runin
A seabed watertight chase.

* Use carg in mating abing and do not kink or tedst,
Ltse & good quality tubing bender on the vapor line
o prevent kinking.

'_!‘--—'
L ol
T [ s
i
/ |
o .lr I

» Route the tubing using tempoeary hangess: then
giraighien the fubing and nsfall permanent hangers,
The tuking must be adequalely supporad,

* laolale the vapor line from the bullding structure. If
the wapar line comes in contact with inside walla,
ceiling, or fiooring, the vibration of the vapor line

4.4.5.6 Oil Level Adjustment for
Long Line Set Applications

Addifional oil will need to be added for long fing set ap-
plizations. [Ref, Takle 2}, If the system contains more
tham 20 Ibs [8 kgl of refrigerant charge, edd 1 fiukd

gz of POE of for every 5 Iba [13 mikg] of refrigerant
charge over 20 |bs [S kgl

4.4.5.7 Capacity Losses

Long ling lengths can result in a reduction in Capacity
due to vapor line pressure drop and heat gain or oss.
Refer 1o Tabla 2 for capacity loss maultipliers for various
vapor line diameters and lengths, Only use vaoor linea
listed in Table 2 o assurs proper olf refum, This table
coes not account for any capacity loss due 1o heat gain
or less rom the environment. I iz extrermely imporiant
not Ly oversize the vapor line to minimize cafmnir,r lrzs
at the expenss of proper ol return, If the fable shows
an "NR" for a particular vapor ling diameter and length,
capacity loss will be excesaive, The full length of tha
}mmr line must ba insulated fo minimize heat gam: or
G54,

in the haafing mode wili resull in noise inside the
structure.
= Biow out the liquid and vapor lines with dry nitrogan
before connecting to the outdoor unil and indoor
E{IH_[-EI remove debria that can plug the expansion
ayice,

ST—MEES—D‘S—[HIII
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4.0 INSTALLATION

4.5.1 Important Tubing

Installation Practices

Ciserve the following when instaling corectly
sized type "L refrigorant Wwbing botwoen the
putdoor wolt and indcor coll:

« Check the tables on Table 2 for the cormect vapor
lirw size and liguid line sizae.

« I a perion of the liguid line passes threugh a
very hot area whore liguid refrigerant can be
heated to form vapor, insulating the liquid lina
is required.

« Usa cloan, dehpdralod, sealed refngeration-grada
Tubin.

« Always keap wbing sealed until tubing is i place
and conneclions are 1o ba mads.

& high-gueality Biflow Hiksr drleris ncluded with all
F=154B heat pump units and must be installed in
the liguid ine upon unit instllatsn,

< Whan replecing an B=-410A or B-22 gysfem
with an F-4548 syetem-and the line sal is nol
replaced, blow oul the Enes with dry nitrogen 1o
remave as much of the remaining mineral oil as
possibha. Check for low spots where all may be
trapped and taka measuras o drain the ol from
tharse areas.

e -
If tubing has been cul, dabur the ands whils
hkding the tubing In a position to prevent chips
fram falling inde tubing. Burrs such as those
calzed by lubing cullers can allect perfformance
dramalically, parficulzry on small diameter liguid
finas.

Far besl operation, kéap tubing rin a3 shord as

possible with 2 minimum number of elbows or

bends.

* Locations where 1he tubing will be exposed ta
mechanicsl damage should ba avoided. If it is
necessany o use such locatians, the copper
fubing shoukd be protecied by a housing 1o
prevent damags.

Pipe-wark mcluding piping material, pipe roufing,
and ingtallation shall inchude protecticn from
physical damage in operation and sarvice, and

e in compliance with national and local codes

and slandasis, such as ASHRAE 15, AGHRAE
15.2, INPMO Uniform Mechanical Code, G
Irternational Mechanical Code, or C5A B2, All
fiefd jointz shall be scceszible for ingpection prior o
being covered of enclozed.

Atrer complation of figkd piping for apht syalems,
the feld pipework shall be pressure tested with
an iner gaz and then vaouum tested prior 10
refrigerant charging, according o 1he following
requirements:

« The: mirmkimum test pressurag o the low side of the
system shall be the low side dessgn presseng and
the minmum test pressure for the high side of the
system-shall be the high side design pressure,
unbess the high side of the system, cannol be
izolated from the low side of the zestem in which
gaze the enlire sysiem shall be pressure lested 1o
the low side design pressun.

* Freld-made refngerant joints indoors shall be
lightree2s tested, The test method zhall kave a
senzitvity of 5 grams per vear of relngerant o
batter under a pressure of af least 025 times the
maxuvuny alowable pressune.

« Mo leak zhall be detected: whare adaition of
charge |5 reguired to complete instaliabion, refer
6 Seclions 5.0 to 5.5 of the System stark-up 5
rafrgerant charging detaiks tor mstructons on
w10 determing e additional REFRIGERANT
CHARGE and how 1o complate the
HEFRIGERANT CHARGE on the label prindded
by the manufaciurer, Inerconnacting refrigerant
piping length and diamieler skall ba taken inlo
consideration as listed in the Line Sel Selection.
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ﬁ 4.5 Line Set Installation (cont.)

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

e ———

. REFEREMCE TAELE 3 FOR
AT LENGTH LIBSTATIOHNS
=
5=

. T

— IDEALLY, LME SET SLIFES AivRY
FRCA CUTGCOR. YERIFY SLERCOOLING
PRIOR TOHERFAMSION DEVICE, BELLATED
LIGIHD LNE I A UNCONDITIONED SRace
FOIF: LONGE LINE APPLECATHING. IMSLILATE
YAPORLINE FULL LENGTH FOR ALL
APPLICETIONS,

ST-A1335-06-00

o Insulated Bguid line in unconditioned space only.
Insulate vapor line Tull length.

« Mapor line should slope toward the indoor unit

+ Fodlow the Fmpar liFve - sizing, maxEmum linear

« THEV on the indoor coil and gquivalent lengtas, t:ha-rgmg requirg ments,

« SBlart componants may be lgulred deguend‘irrg pid ol level adiustments speiled out in thiz man-
upon quality of vollages (o niky =200vac at Lzl

For applications that are considered to have a long
liné 3@t with the cutdoor unit and indoor und near
the same level the loflowing is required;

outdoor unit)
« Crankcase heater [Some models have fachory
Installed COH's. Pefer to Takes in Sackon 4.5.5.6.)

+ Warify gt lsast 5°F [2.8°C] liguid sub-cooling at

the indoor unil pricr 1o expansion devica In the
coaling mode.

1.0 INSTALLATION

Buign|
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£% 4.5 Line Set Installation (cont.)

4.5.2.2 Outdoor Unit Below Indoor Unit

g i
RINE
AEFRIEERANT LNES
EVER WITH TOP O
.!.f: COLTE RETEL
’ oy INYERTED TRGR
RSULATE — )
P el " IRELLATE WAPOR
RO ROt LIKE FLEY | BETH .
_-E:‘.?GLI.[ FOS AL SRR AT JEFERENCE TALE 2FER
APPLECATIONS. MR LEMTH

LATETE G
S0 WERTICEL BEFRRAITN

ST-A1335-07-00

o -

.. gl

Figure 4

For applicalions that aré consdlersd to kave a long
line zal with the gutdoor unil below the indooe unik
the following is required:

o THW ar at the indoor cail.

= Crankcass heaier (Some models have factony in-
staled CCH's, Refer to fables in Section 4.5.5.6.)

= Siart compaonants may be required depending
upon guality of voltage (consistently <200vac at
rrutdanr unit)

. HEfTI?-EFEF‘-t linas should be routed even with the
top of the indpor coil or an inveried trap ie to be
applied (refer to Figure 4),

Tubing

22

Insulated Rgwid fing in unconditionsd space only,

Insulate vapor line full length.

Fnllm'-' tha |i:|n:|:rer lime siing, maximum finaar

uivalent lengths, anar% requiremeants.

anlrl leed Adjustmants spedled out in this man-
ual.

= Varify at least 5°F [2.8°C] liquid sub-coofing al
the indoor unit prior to expansion device in the
cooling mode.
Vertical separations greater that 25°|7.62 m] can
exped a lower sub-conling leved,
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4.0 INSTALLATION

& 4.5 Line Set Installation (cont.)

4.5.2.3 Outdoor Unit Above Indoor Unit

INSULATE
VAPOR LINE FULL \
LENGTH FOR ALL

APPLICATRIRNS.

INELLATED LEUID
/L"«IE N oD TIONED
SPACE FORLOMG

LINE AFFLICATIONS,

REFERENCE TABLE 2 FCR
MAKIRELIM LENGTH AND YERTICAL
SEPARATION LIMITATIONS,

VEREY

BUE-CERILING
FRICR TO
METERNG

DEVECE.

Z

For apphcations that are consloerad to have a long
line zet with the ouildoor tnif aborve the indoor wni

the follewing is requined

= TEV oo the mdoar coll,

+ Crankease heater (Some models have faclary in-
stalbed CEH's, Refer o tables in Seclion 4,5.5.6.)
+ Slart components maybe required gepending

\T}w' AT INCDOR

Coil

» Folow the

ST-A1335-08-00

¢ Insulated liguid ne in uncondifioned space only,
Insubate vapor line full length,
oper line sizing, maximum linear and

equislent lenagths, charging requiremsants, and
ol level adjustments spedled out in this manual,

miode,

upon quality of voliage [consistenily <200 vac af

aurtdionr wnit)

« Marify al least 5°F [2.87C] bquid sub-cooling at
the ouldaor unit segvice valve in the heating

23
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4.0 INSTALLATION

ﬁ 4.5 Line Set Installation (cont.)

4.5.3 Tubing Connections

Indoor colks have only a hodding change of
dry mitrogen. Keep all lube ends sealed unii
coftnections arg to be made,

« Use Wype °L" copper refrgeraton ubing. Braze
the canbections with the Tollowing alloys,
— LOpper o copper, 5% sthvar mindmum
— copper i steal of bass, 15% silvar minimaum

BT-A1Z20-10-00 4

« B cerlain bolh refrigerant shulol valves al the
autdcnr wist are chosed.

.-I'

B

| 5T-F-.1E.EE|-11-U|:IJ,

« Remove the caps and Schrader cores from the
preseurs pods 1o protect seals from heal damags.
Bath tha Schrader valses and the service valves
heva seals that may be damaged by excessive haat,

-

BT-A1226-1200

Tubing

fubing with a elean, dry doth before soldering. Clean
out debrig, chips, difl. stc., that entars tebing or
senvice valve conneslions,

-

ST-A1226-13-00

. ';f-.'_rap vadves with a wel rag or thermal Garmer
compound before appéying heat.

-

* Braze the tubing batween the outdoor unit and
irdoge ool Flow dry nitrogen into & prassurg port
and through 1he fubing while brazing, buf do nod
slow pressure insice fubing which can resul in
lzaks. Once the system s ull of piregen, ha
mitreegan regulaior showlkd ba turmed off to awid
pressuring the system.

« Afler brazing, use an appropriate heatsink materal
1o codl the joint

 Refnstall the Schrader cores into both pressune
ports,

« Do rot allow the bare vapor Ene and ligukd hine
1o b I contact with egch otber. This causes ar
undesirable haat transfer resulling in capacily
Ess ahd increased powear consumplion.



4.6 Initial Leak Testing

Indagr coils have anly a hokding charge of dry
nitragen, Keep all ube ends sealed uniil connections
ara 1o be made.

aWAHN I HG: Do not use axygen

o purge linea or pressurize systam lor leak test,
Coovgen reacts victently with oil, which can cause
an explosion resulting in severs pergonal injury or
deaih,

[T

.

B

ST-A1335-09-00

* Prassurize Boe et and codl through service Miings
with dry nitrogen to the design presswrg listed on The
unhit nameplate. Close nifregen tank vake, ol systam
il for 60 minules, and check o see |f the plessure
has deoppad, 1f the pressure has dropped, check for
leaks at the line sl braze joints with soap bubbles
and rapair keak as necessany. Repeat prossune lest
If line set and coil hold pressure, proceed with line
set and coll evacualion (see Sections 4.7 and 4.8 o
evacuaton and final leak lesting).

ST-A1335-10-00 .

« Thi vapor line must ba insulated for its enlire
largth fo prevent dripplng (sweating) and prewvent
performance losses. Closed-call loam insulation
such az Armallex and Rubatex® are satisfactory
fngulatons for this purpese. Use 1/2° [12.7 mm]
milnimwm insulation Iekness, Addiional insulaton
miay Be regquired for long runs, The Bouid ling must
bE insulatad in ary uncoendibioned space whan long
fing sels are used and amyime the liguid line is nun
threugh an attic due to bl temparaturas that ocour
thera,

e

4.0 INSTALLATION

4.7 Evacuation

Evacuation i one of the most imporiant parts of the
entire inatallation and service procedure, The lite
ardd efficiency of 1he equipment 2 dependent upon
the thoroughness exercised by the zerviceman when
evacuating air and moisture from the aystam.

Air or nitfogen in the system increases condhensing
lemperaiure and prassure, resulling in increased
power consumptian, eratic operation, and reduced
capacty.

Moigture chemically reacts with the refrigerant and oll
1o form corrosive ackd which affacks the comaressor
metor windings and internal paris and which can
result in compressor failune,

ST-A1335-1100

« After thie system has boon leak-checked and
proven sealed, connect the vacuum pump and
evacuate system o 500 microns and hald 500
microng or bess for at least 15 minutes. The vaduum
pumg must be connected 1o Both the high and
low gides of the system by connecting e the wo
prescure ports, Use the largest size connections
avalable since restrictive service contections may
fead to false readings because of pressure drop
thriigh the fitings.

4.8 Final Leak Testing

Altar the unil has bean properly evacuated and
sarvice valves opened, an A2L compalible leak
detector shoutd be used 1o detect leaks in the
eystarm. Al jeints &nd pipang wibin e ouwlden

urit, indeoor coil, and interconnecting tubing should
pe chacked tor lwaks. If a leak 5 detociod. tha
refrigerant should be recovered before repairing tha
Inak. The Clean Air Act prohibits releasing relrigerant
info the atmosphere.

Buign|
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4.0 INSTALLATION

ﬁ 4.9 Control Wiring

AWARNING: 1. of eiecric pOWET

at tha fusa bow or service panel betora making any
alactrical connectiang, Also, the ground connsetion
must be complated before making line valiage
connections. Failure to do 5o can result in electrcal
shock, severa persanal mjury, or death.

Running low-voliage wires n condull with Bne
voltages power wires is not recommended, Low-
vokae wiring should be attached 1o the péigladls
below the contril box.

A thermaostat and a 24-voll, 40 VA minimum
ransformer are required for the coninol circui

of the systam, The furnase or the air handler
trangformer may be used if sufficient. Sea the
wiring dingram for reference. Use “Wire Siza” guide

balow o size the 24-voll control wirng.

D it use phone cord to connect indeor and
ouldeor unlls and thesmestal. This could damage
the controbs and may not be adequately sized for
v eorteol's alectrical [oad.

FIELD WIRE SIZE FOR 24-VOLT
THERMOSTAT CIRCUITS:

Runs up to 100 it [30.5 m]: 18 AWG
Runs pwar 100/ [30,5 m: 16 AWG

NOTICE: Do not use contrgl winng smakler than
MNo. 18 AWG between tharmostal and autdodr unil,

fﬁ 4.10 Typical Control Wiring Connections

Wiring

The follpwing figures show the typical wiring
diagrams for air handlas and 2 2-stage heat pump
and for dual fuel apphications with-a gas fumace
ard & 2-stage heat pump.

WIRE COLOR CODE
BE —BLACH QY — GRAY W - WHITE
BR — BROWHN O - RANGE ¥ —YELLOW
BL-BLUE PHA - PURPLE
G - OREEN R — RED

HETAGE HEAT PUMP WITH ELECTRIC HEAT USING A TYPICAL
$-BTAGE THEAMOSTAT
tyaeeal TP Pt
60690608
Li bl o3
AR e e - St
-:!'}':!':r L LA P
B G SR S B
NS 5 S T 1B
...... L R e T )
............... l:,.---___l‘_.-b..._"'__@
.......... S SR ST
ranash A= 1D
R Ly

2-5TAGE HEAT PLMP WITH ELECTRIC HEAT LISING A TYPICAL
2-5TAGE THERMOSTAT AMD A HUMSDHGETAT FOR DEHUMIDHFICA-
THON

Tyrur teal e TRermee

=
—————

; b St

. P s
2y olie L i g

Tt Sy B e U [

B SO 5 S N [

el wiioh M ALY

2 s -Sae, s

A b '."'r':'lr“'—.'—-'@

A — S Vde— - L@
.............. L..----.L--.'*,--.-_l.._a:__@

o i g A=

e w6 e i b e a w .-__."-_%

"I maxirmurn outlet temperature risa s dagired, s recommierded thal W1 and W2 be wared Logether
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ﬁ 4.10 Typical Control Wiring Connections (Cont.)

1.0 INSTALLATION

Z-STAGE HEAT PUMP WITH ELECTRIC HEAT USING A TYPICAL
F-ETAGE THERMOSTAT WITH FEHUMIDEFIC ATIIN

LT T ]
MEDHDEREDEE
MR
o kil 2 g 2 e,
e i T e
PR R T R S 38 B S
o nr 1 ] ¥
T 3,.:,-5._.__!_
,“:q-..rnl-.:p.“...'l".r:.'..r:i“.—"—‘!'—
PN G R 6, PR W
N SR S S RS -
d J (4
......... I:'_,...--..i..- an .-_'-'__@
e T i o] A ST
------------------------------- ‘-\.__!__

Z-5TAGE HEAT PLMP WITH ELECTRIC HEAT USING & TYPICAL
2-5TAGE THERMOSTAT WITH DEHURMIDIFICATION AND A MAL-
FUMETION LIGHT

R
1] - ¥y & ' =m ®» = =
1 ] » L) - "
N B ot -
Lod ' w g FOE I gty
B it Lt s B ki
LR SN N i
Ir L] TF‘I.I W ]
B VA Vel Rt o Y S —A
v L L i r s Ll
O SO, gy BN e o, Faslaecaa R A
- i ok & .
T L Ea et —E
S SRS SO 5 . SO | W S
* “ -
...;.........r.l.......J.....‘......._l__@
T R AL s a !
i
- B | LS
3 ; B
; !
i .
¥ 1

*If maximurm autlet temparature rise iz desired, it Is recom

manded that W1 and Wi be wired together,

TYFICAL DUAL FUEL APPLICATION - 2-5TAGE HEAT PUMP
USENG & TYPICAL 2-5TAGE THERMOETAT
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NOTICE: Fipld waring must comply with the
Mational Elecirc Code [C.E.C, in Canada) and any
ppplicable local code.

Butnpy,
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4.0 INSTALLATION

% 4.11 Power Wiring

It is imporiamt that proper electrical power from a
cormimarcal ublility is availabla &l tne auldior umit
comactor. Yollage ranges for dperation are shown
==t [TT

VOLTAGE RANGES

DHpasadng Vollige Fangs b Masdmum

Mantaplls Vrikag s Lnnd Desgn Conditions

SOAGEID LHY - 250

Install & ranch crcuil dsconmect wikhin asght of the
Nl and of adeguats size o handle he minimum
choult capacity (see Section 3.3).

Poweer wiring must be run in & rain-tight condull.
Coanduit mizst be attached fo thie hole n the hotiom
of 1 control Dok Az shown below.

h !

§ Tt ] 2 13- 18] F

Connest power wiring to line=voltage lugs on 1he
contactor ocated In he outdoor unil alectncal box.
(See wirlng diagram aitached 1o unit access panel
and above lusteation.)

Cheuk all ebectrical connections, including
factony warlng within the unit and make sure all
confacions dre tehl

DO NOT conneet aluminum Hekd wirs bo the
coniasior lugs.

4.12 Grounding
AWARNING: e urit must be

permanenily grounded. Failure to do 50 can cause
elecirical shock resufling in severe personal mjury
or centh.

| TR RN

A greunding ug s provided near the ine-voltage
power entrarce for 2 graund wire as shawn in the
above lustration,



5.1 System Start-Up
Overview

Orwe the gystem hardware and wiving has been
properly installed, the nedl stép k2 to start the
syatem up, vy indoor aie-flow, and adjust the
refrigerant charge, To assure opbimum comiar,
offlcienoy, and relinbility, it is extremely mportm
to foltlow the procedures in this section 1o assurs
the Indoor alr-flow and refrigerant charge are
COrral,

AWARNING: Singhe-pole contactons

ara used on all standard single=phiase wnits
fircugh 5 tons. Caution must be exercised when
servicing as only one leg of the power supply k=
broken by the contacior,

5.2 Initial System
Power-Up

After adl installation stegs have bean complaled,
apply slectrical power o the indoor and outdoar
urilf andy until the indoor air-flow ks verfied (Ses

Section 5.3).

After the indoor air-llow has been verified and the
pralirninary refrigerant charga has baen waighed

in {sea saction 5.4.2). electrical powar may be
applied to the cutdoor whil. If tha unit Is squlpped
wilh 2 crankcase heatar, it s recommended 1o wait
at lsast 12 hours after slectrcal powar s applisd
o the outdoor unil before slarding the compressor
ta assure aoy liguid rafrigerant inside the
comprassor has been drivers oul by the crankcase
hegter,

F

5.3 Verifying Indoor
Air-Flow

The air distribution systam has the greatast effect
on airfiow,. The duct system is tolally controflsd
by the confractor. For this reascn, tha contractor
should use only industne-recognized procadures.

Duct design and construction should be cargtully
dor. System parformance can be lowearad
dramatically through bad planning or workmanship,

Air supply diffusers must be selected and located
carafully, They must ba sized and postianed Lo
dediver treated air along the parmeter of the space
It they are too small for their mtendad aiflow, they
became molsy, I they are not located properly,
drafta can result. Return air gnlles muat be property
sized 0 cany air back to the blower, If hey are loo
amall, they also cause noise.

The Watallers shoukd balanea tha ale distribution
syatem to ensure proper and quist airflow to 210
rocere in the home. Thie ansures 4 comdoriakda
Iving space,

The corrsct alr quarntity s ertical o air conditioning
syatems, Proper operalion, efficiency, compressor
lifg, and hurmedily éoninol dapend an the correct
balance between indoor load and ouldoor i
capacily. Excossiva indoor aiflow indraasas tha
poasibility of high humidity problems. Low indoor
airfiow raduces total capadity and can caugse ool
iCing. Sanous ham can ba done 1o the comprassor
oy low aidlow, such as that caused by rafrigarant
flooing.

Haal pump syslams requine a specifiad aiflow,
Each ton of cooling requires between 320

CFM [151 Ifs] and 450 CFM [212 U's]. Sea the
manutacturer's spec sheal or tha AHRI Divechory
{ahrdiraciondong) Tor raled airfbow for tha system
baing instalked.

The indoor air-fiow must be verified 1o be comect
balore the refrigerant charging process can bagin.
Determine the rated indoor aic-fiow by referring 1o
the AHRI Doectory or manufaciurer’s outdoor uall
specifications for the particudar indeor and ouldoor
urit combination being installed. Then refer 1o the
air-handler o gas furnace installation manual © de-
terming how to sedact the proper air-flow and make
thiz necessany adjustments o achieve as close o
the rated indeor alr-low as possible

5.0 SYSTEM START-UP & REFRIGERANT CHARGING

d-0is
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

AZL REFRIGERANT LEAK DETECTION SENSOR APPLICATION TABLES
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If the Smallest Conditioned Space Room Arga is bedow the specified value in the 1abia for the Total System Chargs.
A Refrigerant Leak Delection Senaor will need to be installed, Yerity that the Minimum Indoor Airflow maets the spec-
ified value for the Total System Charge amaount using the above tables,

For systems that are factory installed with Refrigerant Leak Detection Sensor, veqby that the Smallest Total Condi-
toned Space Areaand Minimum indoor Alrfloys values meet the minimum values speaified in the above table for the
Total System Charge amount,

Two stages of Indoor air-How are required for RP14 & RP15 heat pumps. The a-Randler or gas furnmace must deliver
glther 15t or 2nd stage of Indoor air-flow depending on which stage the thanmostat is calling for. Alr-flow verfication
and relrigerant chargog mwst be done when e system is In the 2nd stage mode. Sel the thermosial several da-
grees above (healing mode) or below (cooling made) the sel-point to assure the system k2 operating in the 2nd stage
mrode, Indoor air-Bow may be verified veing the blinking LED Bght on the adr-bandlars and gas furnaces with variable
speed ECM motors. Each Blink represents approximataly 100 CFM [47 Us]. Example: B blinks followed by a pause
Indicates 800 CFW 1376 I56] bs being delivered. Refar o the installation mstructions for the alr=handier or furnace lor
further details on determining indoor air-flow using the blinking LED on the indoor unit control board.

For systems thal are factory installed with Refrigerant Leak Detaction Sensdr, verlfy thatl the Smallest Total Condl-
lioned Space Arga and Minimurm ndoor Arflow values méet the minimum values specified in the above table for tha
Total System Charge amount.



5.0 SYSTEM START-UP & REFRIGERANT CHARGING

Altitude Adjustment Calculator

stalled Atitude (1) W, | ARituse Adpustment Factor (47
1D 1.025
1500 1.038
200 1.051
2500 1.064
A0 1.078
A5} 1.003
S 1107
A5 1122
D 1138
S50 115
(1] LA
GE 1.1E7

Note: Inztalling technician fo cormect the mindmum
reepm @rea of the space Amin or the minimum eom
aresy of conditlened space TAmin By muliiphying by the
aMitude adjustment facior [AF} based on the buikd ng
gite ground level altitute (Halt)

If ihe alfifuide s batween sach specifisd range in

the takde, the techniclan may nterpolate the altitude
adjustemeant faclor or round up the aliifude o the naxgi
interval and use the adjustment faciorn

Buibioy)
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.4 Refrigerant Charging

be charged with refrigerants in liguid form,

.&WAHNI NG: The top af the scrall

comprassor shall iz hot. Touching the compressor tap
may regull in serious personal injury.

The refrigerant charge for all systems should be
chackad against the Charging Chart located inside
the sccess panisd cowver,

AGAUTIEH: F=-a548 |5 classdind as

safety group AZL per ASHRAE Standard 34, Varify
that service equipmant and instruments ang aporoved
for use with group A21 refrigeranis, and in particular
with A-4548, Fallure to axercise care may nesult in
equipment damage or persenal infuryg

Charge tor all systems shoukd be checked using e
Charging Chart inside {he access pansl cover

IMPORTANT: . System Charge

Weight must be anrofated on the label provided
adjacent o the unil nameplate. Tolal System Charge
Weighi can be calsulated by faking the Faclory
Refrigerar] Charge Weight listed on tha nameplate
and adding the Field [nstallaton Charge Weight.

I M FU HTAH T: Do not operate the

comprassor without charge In the syslam.

Addition of F-4548 will raise high-side pressures
fiquid and discharga).

H'H'TIEE: Syatemn maimtenance is to be

performead by a qualitied and certified iechnicizn.

Tha opbmum relrigerant charge for any cutdaor wnil
matched with an indoor colbair handler |5 aftected
by the application. Theralore, charging data has
been developed 1o agssist the Tiskd technician in
citimiring the charge for all mounting configurations
VUF = Lipflow, OF = Dovwnflow, LH = Lef-Hand
Discharge, and BH = Right=-Hand Discharge). Relar
to the charging chan inside the access panel cover
o the unit-and choose the appropriale column for
the specilic application being Installed or serviced.
Mew instaBallons utilizing efther an ACF indoor coll
installed on a gas lumace of an H seres air handler
in the downflow or honzontal righl-hand discharge
may require remoyval of refrigerant since the factory
charge could result in an avercharge candifian,

|MPU HTAN T: Refrigerant charging

must be performaed when the sysiem s operating
in the 2nd stage mode.

32

NOTE; In addition to conventional charging
procedures, the fallowing requirements shall be
followed:

= Ensure that contarminabion of diffarent refrigerants
does nol oecur when using charging egquipment.
Hases or lings shall ba as shor! as possibls fo
manimilze the amount of reftigerant contalned in tham,

» Cylincdars shall be kept in an approgriate posifion
ﬂﬂ:ﬂfdlll'g T the instruchicns,

* Ensure that the REFRIGERATIMG 8YSTEM i
earthed prior ko changing he system with refrigerant,

= Labei tha system when charging is completa (i not
dlrandy),

+ Extrerma cara shall ba taken not o averhl the
HEFRIGERATING SYSTEM.

Prigr io recharging the aystem, it shall be praasure-
bestad with hie aporogpriabe purging gas. The systam
shall be leak-teated on compiletion of charging but prios
bo comumissioning. A follow up leak hest shall be carred
out pricr b leaving the site;

The follawing mathod is used for charging sysbams in
the cooling and heating mode. All steps listed shauld
b performed o ensune proper chasge has been sel,
For measuring pressures. the service valve port on
the Bguid valve (small valve) and the true servics port
located batween the two service valves ase 10 be
usmd,

5.4.1 Measurement Device Set-
Up

1. With an R-454B8 gauge set, attach the high-
prassure hose 1o the access fitting on the Equid line
(amall} service valva gl the OD unif.

2. Allach the fow-pragsure hose lo the sxisrior frug
suclion porl located bebeesan the tWwo sarvice valies
Bal is canneciad 1o the sustion tuba bedwesan ha
reversing valve and compréssar,

3. Attach & lemgperatiure prabe within §" [15.2 cm)
of tha oulside of the unit on the copoer liguid fina
(small ling), For more acourale measurements,
clean the coppar fing prior o measuremant and
usa a calibrated clamp-gn temperature probsa or an
insulated surface thermacouple.

5.4.2 Preliminary Charging by
Weight

NOTICE: Adtjuat thie systam chame by waight
for the linear kength of ihe refrigerant bne sat,

For.a new Installation, evacuation of inter-connecting
tubking and Indoor coil i3 adequabe; ofherwise,
evacuate the antire system. Use the factony charge



5.0 SYSTEM START-UP & REFRIGERANT CHARGING

shown m “Electneal and Phvsical Data” in Section 3.3
of these ingtructions or on the unit data plate. Note
that the charge valee includes charge reguired for 15
fi. [4.6 m] of standard-size llquid lime without & filer
cirker,

Calcukate actual charge reguired vith the actual
installed liqusd line size and langth using:

14" .4 mm] O.0. = .3 or At [28.3 g/'m]

&6 [7.9 mm] 0.0, = 4 oM [37.7 g/m)

A" (9.5 mm] Q.0 = 5 ozt [56.7 gim)

12" (2.7 mm] Ol = 1.2 oz M. [113.3 gdim]

Add & oz (170 g] for field=installed fllar driar.

Charge Adjustment = (Line Set (oz./T.) x Total
Linear Length] = Factory Charge for Line Set + § oz
{fer field installed filter drier)

Example:; A throe-ton heat pump unlt reguires 75 T ol
line et with a liqusd Hne diameder of 3487,

Factory Charge for Line Set= 15 L < 6 02 =3 02,

Charge Adjustment = (1.2 02, = 7B M| =Bz + B
azZ. =+ 87 0%

With an accurate scale (+/=1 oz [28.3 gl or volumetric
changing device, adjuest he reffigerant charge based on
the actual lne zel length. If the entire system has baen
evacuated, add the otal calouialed charge.

IMPORTANT: Charging by weight is

inel alveays accurate since the application can aflect
The oplimum relrdgerant charge. Charging by waight
is considersd a starting pont ONLY, Always check
e charge by using the Charging Chart and adjusi as
necessany. CHARGIMNG BY LIQUID SUBCOOLING
PER THE SYSTEM CHARGING CHART MUST BE
USED FOR FINAL CHARGE ADJUSTMENT.

IMPORTANT: r1s18 i a biended

refrigerant of R-32 and R-1234YF (68.931.1}. These
two refrigerants have different saturation curves
and therefore change slate at different pressures
and temperatures, If charge is added to the

system in the vapor skate, it is possible o have a
disproportionate amounl of each part of the R-454B
blend which will cause unstable and inefficient
operation. Therefore, it is critical 1o add R-454B8 in
the liguid form only!

5.4.3 Preliminary Charging by
Pressures
1. Follpwing airflow verification and charge weigh-in,

i the unit for 2 minimam of 15 minutes prior fo
noting pressures and temperaluras,

2.Merify that the outdoor unli i3 operating on 2nd stage
and that the air-handler or gas furmace s delivaring
2nd stage air-flow

A. Ensure that the maximum . operaling pressung
as lested on the unll nameplale s consklerad
when connecting to any CONDENSER UNIT or
EVAPORATOR UNIT and design pressures ans not
excepded,

IM Pﬂ“TAHT: Indoor condibons as

measired at the indoor coll must be within 2°F [1.1%G]
of comfor condifions per the homadwner's preference,

HETIGE: If the inagor femperaturg & aboye

or below s range, run the system B bing the
Tamparaiure down or run the electis heatfumace o bring
the temperaiure within s range.

4. Mote the Outdear Dry Bulb Temperature, CDDB® =
*F ["C] Undt charging is recommended urder

live following ouldedr conditions DMLY
Cooling Mode ONLY: 55°F [12.8°C] outdoor dry bulb
ard abave
Healing Mode OMNLY: Babween 40°F [4.4°C] and
B0°F [15.6°C] outdoor dry bulb

5. Locate and note the design pressures. The comect
liquid and vapor pressures are found at the
intersection of e instalad system and he ouldeor
amblent temperature on the Charging Char located
inside he access panel cover.

Liqusd Pressure: = p3iq [kFal; Vapor Presaure
= __pisig [kPa]

HﬂTlGE: The refrigerant pressures provided are
tar prefiminary charge check DMLY, These prassure vahses
are typical. bub may vary due fo application, Evaporaior
load {indoor call inconling modefouldoar enil in heating
mode) will cause pressures 10 deviale, The values listed
are for the cormact malehsd indgor cail GMLY

a. It the measured Bquid pressure is below the lzted
requirernient for the given culdoor and indoar
conditions, add charge. I the measured liguid
prassure is above the listad requrement for the
ghven outdoor and indoor condiilons, remove charge.

5.4.4 Final Charging by Liquid

Subcooling

1. After praliminary chamging by Weight or pressures,
find the deslgn subcooling value. The correct

subcocling value is found al the intesseclion of tha
installed system and the culdocr ambient
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

lemparaiure on the Charging Charf localed inside the
access panel cover.

SC° from Charging Chart = F ["C].

2 Verify that the outdeor unit 1s oparating on 2nd stage
and thal tha airdhandler or gas furnace is daliverng
2 shage ar-flow

IM Pﬂ“TAHT: Indezor conditions as

reasured at the indoor coil are reguired o be within
2°F [1,1°C) of comfart canditions as prefarred by the
homeawrmer and must have operated for ab least 15
mirutes priar 1o final chame adjusiment. Lnit charging
15 recommended under the following outdoor canditions
OIMLY:

Cooling Mode, 55°F [12.8°C] cutdocr dry bufo and

above

Heating Mode: Between 40°F [4.47C) and BO°F

[15.6°CY putdoor dry bulb

“uTIcE: Systems shoukd not be charged

below 40°F [4.4°0] outdom temparabures,

NOTICE: i the indoor temperature |s above or

below lhe recommended renge. run the system 1o bring
the temperatiune down or run the slectine heaturnace o
bring the tamperature up.

3. Mote the measured Liguid Pressure, Plig =

paig [kPa). as measured from the Bguld
jsmall) service valve, Use the Temperature Prassure
Chart below o nols the coresponding saturation
emperalire for A-4548 at the messured Bquid
pressure,

Liguid Saturation Tamperature, SAT = °F ["C].

4. Mote the ligubd line temperature, Lig* = o
[*C], a8 measured from a lemperature prabe located
within 67 |15.2 om| outsidée of tha unii on ihe capper
loquid Ting {zmiall lined, 1 i recommended 1o use
a cakbrated clamp-an tamperaiure probe or an

msulaied suface themnocouple,

5. Sunlract the liquid line temparature from the saluration
iEmperature 1o caloulate subocooking. SAT F
[*Cl-Lg"_____°*F[*Cl=8C"___"F['C]

&, Adgust charge to oblan the specibed subcooling valee.
if thg measured aubcooding level is below lhe Bsted
recuirement for the given outdoor temperatune, add
chams. If the maasured subooaling level is above the
[isted reguirgment for the glven outdoor tamiperalure,
remove charge.,

5.5 Completing
Installation

* Discanmect the hoses from the pressure ports,
Replace this pressure port caps and Gghten
adequately 1o seal caps, Do not overtighten.

* Replace the sorvice valve top caps linger-light and
then tighten with & wranch lo adequatefy seal caps.
Do not overtighten.

* Replace control box cover and senace panal and
Install seraws i seture panals,

» Restore power fo unit at disconnect if raguired.,

» Comfigure tharmosiad per the thermostal mstallaian
irstructions and set 1o desired mode and temperalure,

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

6.1 Cooling Mode

Whan the 2-stags thermostal calis for the 151 slage
af coaling, the autdoar fan moior is enangized and
the 18t stage of the compressgr and indoor blsremar
mador is enargized. The system then provides cooling
and dehumidification for the condifionsad space. |If
the tharmostat calls for the 2nd stage of cooling, the
comprassar shifis e the 2rd sizge of capacity and
thie mdoor blower motor spesds up to deliver the 2ng
stage of air-fiiw. The system will cycle batwean the
1t and 2rd 3i2ges a2 direcied by tha thermostal
Whan the call far conling has anded or the thermoatal
iz switchad to tha OFF pasition, the compresens

and puidoor fan motor are de-snergized, but the
incaar Blower motor continues o operata for 30 - 45
seconds i extract the residual conding capacity in the
cald indoor ool before it atops,

6.2 Heating Mode

Whan the heat pump thermastat i set 10 "heat” mode,
the “B” terminal on the ouidoor unit is energized which
angrgizes the reversing valve and switches it to the
heating position. When the 2-stage thermosial calls
for the 1st stage of heating, the aystem then provides
heating for the conditioned space. If the thermoatat
calts for the 2nd stage of heating. the compressor
ghifts 1o the 2nd stage of capacity and the indoor blow-
er motar speads up 1o delivar the 2rd stage of air-fow.
The aystem will cycle between the 1at and 2nd stag-
€5 as direcled by the hermasiat. When the call for
heating has ended, the compressor and gutdoor fan
mioior arg de-gnergized, but the indoor blower molor
conlinees to oparate for 30 — 45 seconds to exiract the
residual heat in the warm indogr coil before it siops,

It the tharmostat i switched 1o the OFF, the revers-
ing vahwe sotenoid s de-energized.  If the sysiam is
pperating in the hesting mode when tha thermosial is
switched to the OFF position, the reverang valve will
=hift 1o the cooling position and will remain there until
the thermosial iz switched back to the HEAT mode
and there s a call far keating.

6.3 Supplemental Electric
Heat in Heating Mode

It the building load should excesad the heating capacity
in eulreme olldoor conditians, the 1harmostat will
diract the air-handles to enargize supplemental aleclnic
heat az required to meet tha buikling load as a Jrd
stage of heal, The compressar and outdoor fan

will canfinue fo operate at maximum capacity whils
supplamenitzl electric haat s energized, For 13kKW
hieaters and highear, the electnc heater elements

are spdit indo 2 stages controlled by enargizing the

W1 ard W2 thermostat piatails on the air-handler

with 24VAC, Unless the W1 and W2 thermostat
pigtails are connected together at the air-handler,

anly the 13t stage of electric heat will be energized
when supplemanial heat is enargized in the haa
pump heating mode, If the 1=1 sfage of electric heat
is nat sufficient for supplemental heat. the W1 and
W2 thesmostal pigiails on the air-handler should be
connected togethar to provide maximum supplemental
heat,

6.4 Dual Fuel Applications
- Heating Mode

If the building load should exceed the heat pump
heating capacity in exireme cutdoor conditoms, the
tharmesiat will direct ihe cuidoor unit 10 shut down
and heating responsibility will be transferred to the gas
fumace. An gutdoor ambient lemperalure can be st
in-cugal fuel enabled thermogiats to direct the system
12 aulomatically switch o ges heal whan the outdoor
amblent temperature drops below that set-point. i the
tharmostat is aet 1o the EMERGENCY HEAT moda,
heating responsibdity will be fransferad o the gas
fumace,

4
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Operation

6.5 Demand Defrost

Dafrosting of the autdoor caill in the heating mode
iz contralied by the delrost control located in the
ouldoor unit. RBP14 heat pumps fealers "demand
defrost” that initiate a defros! eycle only whan frost-
img is detactad on the outcdoor ool dunng heating
oparation.  The dafrost cantrol meonitors the Oul=
doar Ambiant Temparature Tharmistor and Guldaor
Coil Tempearature Thermistor 1o determine when a
delrost cycle 5 required. The isllowing sequence is
fodlowed for dedrost eyeles.

= [Defrost Initiation: A delros! cyele s initiated
when the following condilions are mel.

1. The ouldeor coil temperature is below 35°F
P:7RE:

2. The compressor has oparated for at keast
34 minutes with the awtdoar ool tempera-
tere below 35°F [1.7°C).

3. The defrost control delarmines a defrost
aoycle is reguired Based on the ouidoor
ambient and auidoor codl temperabueres,

i 1he above conditions are med, the following acticn
will ba takan.

1. The reversing vahwe is de-energized which
will cause it 1o ghift 1o the cooling position
and the outdeor fan motor is de-energized.

2. The compressor is de-energized for & 30
mecond noise abatemant perind,

&, Theindgor air-handler or gas fumace is
directed o supply suppiamants] haat tg
prevent cold air from being discharged
fram the supply registers dunng the delrast
cycha,

4. The compressod is energized after the 30
second deday has been completed and
delrosting of the coil beging,

= Defrost Termination: The delros] cycle will
confinga until the ol lemparature has resached
tha termination iemparalura dar 14 minuiss
have alapsed, whichawvar comes lirsl. The
factory defaull terminadicon temparatura is TOF
[21.17°C], atthough this lemperalure c2n be
changad o 50°F [10.0°C], 60°F [15.86°C), or
BO°F [26.7'C] by relocaling a jumper an the
dgelrast corlral board. Whan 1he ¢oll lampera-
fure rasches he ominabon famparatere ar 14
minutas have alapsed, tha falowing action is
fakan,

1, The'reversing valve will be energized,
swilching it back to the healing posibion,

2. The compressor iz de-energized lor a 30
secand noise atatamant period.

3. Supplemental heal is de-energized.

4. The compressor and outdoor fan motor ara
enamgized afier the 30 second delay has
bean complediad.

5. The system redumns 1o narmal heating oper-
ation as directed by the thermostat,

MOTE: Should the outdoor ambient tempera-
ture thermistor fail, the defrost control will
initiate a defrost cycle evary 34 minutes of
oparation when the coll temperaturs s below
35°F [1.7°Fl.

Sea Saecfion 7.1 (Demand Defrast Contral) for addi-
tional informatian,



7.1 Demand Defrost
Control

When the thermostat calls for cocling, the demarsd
defrast contred moniors the outdoor amblant
tamparature, outdodsr cofl tamperature and the
compressor run time o determing whan a deifrost
cycle is raguited,

The defrost control has high and low pressure
cordrol inputs with unigue pressure Seilch logie
buift info the microprocassor o provide compressos
and system protection without Alisance lockouts.
The control cyvcles the compressor off for 30
seconds al the baginnindg and tha end of tha
delrost cycle 1o eliminats tha increasad comprassor
se caused by rapidly changing syslem
pressuras when the reversing valve swilches, See
Sections 8.1 amnd 2.2 for diagnostic flash codes and
sgnsor rasisiance values al varous famperalures,

Cefrost Initiation

A delrast will ba initizted whan the three corditions
below are satisfied:

1, The auldoar coil lamperailrs is balow 357F
[1.7°C] as measured by a good coil sensor,

2. The compressor has cperatad for atl least 34
minules with the culdoor coil lemperature below
35°F [1.7°C] and

3, The measured dilference between lhe ambiand
temparature and the sutdonr codl femperaturs
iz graater than the caloulated difierence
determimed by the microprocessar,

Defrost Termination

Once a defrpst is intiaied, the defrost will

continua until 14 minuizs has elapsed or tha cedl

temparature has reachad the selected termination
temperature, The factory setting is TO°F [21.1°C]
but can be changed to 50°F [10°C], 60°F [15.6"°C]
or B0°F [26.7°C) by relocating the jumpsr on the
coniral board,

Temperature Sensors

The caoil sensor iz located on the outdoor coil at
the point fed by the distibution tubes from the
metering device (shost 387 [0.6 mm| dia, Tube).
The ambiem air senaor is iocated balow the cordrol
box 50 it can sensae culdoor temparatires.

If the outdoor ambient zensor {ails, tha defrost
coniral will initiale a defrost eveny 34 minutes of
compresgor run time with the coil temoeraiure
betow 36°F [1.7°CL

If the coil senzor fails, the defrost control will rod
Initiate & defrosl.

Test Moda

The fesl mode s inibialed Dy momentarily shorting
the twe TEST pins. The unil muzt have an achive
haat pump healing 2all 1o enter the test mode. In
this mode of operation, the enable emperature

is igriared and all Emers are sped up. To iniliate

a manual defrost, short and hald the TEST pins,
Rermove the shorl when the system swilches

o defrost mode aller the compresso noise
abatement delay, The defrost will lerminate on lma
i T mhinutesh or whan the termination lemparaiurs
has baen raachad,

Test Sequence of Oparation:
1} Prowide a healing call o the heat pump.

2} Short Lest pins 1o bypass anli-shorl cysle tmar,
(i Lt is running, this step is not necessany.)

3} Short tast pins ard hokd tham shorad o anlar
dafrosl mods.

4) Release last pins onca conirol exils nolsa
abatamert delay.

5} Monitor cail lemperalure when control axits
dafrost,

B Lirit should ralurn to heating moda.
Troubleshooting Demand Defrost

Durimg the tesl mode the coll lemperature shald
ba mardilorad. I the system exils defiost atl
gpproximalaly the lerminabion temperature, the
contrid is aparsting normially.

I i, ang item o check is the ool &nd ambiand
ternperature sensor rasistance, using the
temiperzluraresistance charl in S&cton 5.2,

Immsrsa the senscr in watar and maasura the
resigtance of the senaor. At 35°F [1.7°C] the
resistance of the senaor should be approximeataly
30,000 obhmns,

Enzure that the coil sensor s properly installed that
it ia mot ooge or toucking the cahinet.

High/Low Pressure Contral Monitoring

Stetus of high and low pressure controls iz
manitarad ard the fedlowing sctions are taken,

High Pressure Control - Provides active
protection in both cooling and heating modes

al all oufdoor ambient temperatures, The high
pressure contral is an automatic reset type and
ppens &t approximately 610 paig (4206 kPa] and
clases at approxamately 420 peig (2826 kPal, The
compressor and fan motor will stop when the high
preaaure contrel opens at approdmately 810 psig
[4206 kFa] ana will start again if the high aige
preasure drops 10 approximately 420 psig [2806
kPa) where 1he sulomabc reset high pressure
contral resets. i the high pressure control opens
3 times within a parthoular call for heating ar
cooling operation, the defrost control wil lock out
compresgor and culdoor fan cperalion,

e ——
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Components

7.0 COMPONENTS & CONTROLS

Low Pressure Control — Provides active
protection in bath heating and cooling modes at &l
rutdoor ambient temperaiures, The low pressurs
contral is an automatic reset type amnd ooena al
approximately 15 psig [103 kPa] ard closes at
approximately 40 psig [2TE kPal. Operation =
slightly different betwesn conling and haating
modes.,

Cooling Mode: The compressor and fan motor
will stop when the low presaure control cpens

al aporoximately 15 peig [103 kFa] and will

starl sgain when the low side pressune rises to
approximalely 40 psig [276 kFa] where the |ow
prassure control autcmatically resetz, | the low
pressure switch opens 3 times within & particular
call for poaling operation, the defrost control will
leck out compressor and Tan operation,

Heating Mode: The compressor and fan motor
will gtop when the low pressure controd opens

at aporoximately 15 paig [103 kFa] and wil

gtart again whan the low side pressure rises 1o
approdimately 40 psig [276 kPa] where the low
pressure automatically resets, If tha low prezsure
switch trips 3 fimes within 120 minuies of operation
during a particutar call for heating operation,

the defrost control will lock out compressos

and outdoor fan operation. I the ook out dus

to bow pressure ocowes at an outdoor ambient
lemperalure balow 5°F [-15°3], the defrost controd
will automatically exil the lockout mede whon the
pubdonr ambient tempesature fsas o 5°F [-157CLL
Thiz feature is pecessary sinoe the low pressure
pontrel could possibly have cpencd due to the
witdons ambient boing very low rather than an
actual system fault.

Exiting Lock=-0utl Mode: To axit the lock=out
moda, remove 24 volts to the defrest conlrol by
ramoving povwer 10 the indeor alr handberfumace
of by shording the two detrost control test ping
beiathar,

7.2 Compressor

Z=gtage scroll compressors are available in 2l
RP14AY & API12AY Feal pumps. The P1LAVIBAN
CONVEES W A 1-atage soroll compressor. For the
Z=glage compressor aplions, the 2nd capacily slage
Is activated by a 0O signal thal enengizes a sole-
noid which shafls the compressor to full capacity,
The 24VAC Y2 signal fram the thermastat (5 rectl-
figd to DG cureent by a diode located in the wiring
harness that connects to the 2nd stage terminals on
he compresscr.

7.3 Fan Motor

Al models are equipped with single-speed P3G
motors.,

38

7.4 Outdoor Fan

Al medels ulilize a siandard paddie style 3 blade
fan made from coaled steal,

7.5 Compressor
Contactor

Al models utiize a single-pole contactoT 1o power

the compressor and fan modar, Field power is con-
nected dirgcly to the terminal lugs on the [ine side
of the contactor.

7.6 Compressor/
Fan Motor Capacitor

Al models are equipped wish standard PSC fan
motors, which ulilize a dual capacior for both the
compressor and f2n motar.

7.7 Reversing Valve

Al models are equipped with @ revarsing vals that
alkoves the system o revaras the refrigeration oycla
1o provide gither cogling of heating, The revers-
ing valve iz enargized in the heating mode and

iz energized anytime he themostal iz sel 1o ihe
“Heat" mode. The outdoor unif has & thermostat
pigtail that must be electrically connected to the “B8°
terminal an the thermostal,

7.8 Charge Compensator

Some models are equipped with a charge compen-
=ator that siores & predeiermined amount of refrig-
erant in gilher the heating or cooling mode so the
refrigerant charge & optimized in both the cooling
and freating modes, The charge compenaalor is
the cylindrical devica with larger tubes coming out
each end and & 38" [2.53 mm] diamater fube on
one end tha is connected to the liguid line near the
liguid service vahve,

7.9 Discharge Line
Muffler

Al mcdals are equipped with a dizcharge ling
mufher o help absork discharge pulses in e vapor
lirve im e Boating mode that can resoll m unwantsd
noise inside ihe bullding siructura,



7.10 Thermal Expansion Valve (TXV)

All madels are equipped with a properly sized thar-
mal expansion valve [TAV} o meter the refrigarant
flow and prosade A consistent superheat leval in the
healing mode, The TXVs all have an internal chack
valve that opans in the cooling mode o provids

unwesiricted fiow, Al THW's have a 105 bleed raje
to help eliminate “hammearing™ in the off oycle ihat

sometimes occurs when non-bleed TEV's ars used
an both the indeor codl and cutdoor heat pumg unit,

7.11 Compressor Crankcase Heater (CCH)

While scrall compressors usaally do nof reguire
crankcase heaters, there are mstances when a
healar should be added, Refrigerant migrafion
during the off cycle can resulf in & noisy star up.
Add 8 crankcasa healer to minimize refrigeration
migration, and to kefp eliminate any 31ar up noisa
or bearing “wash out.”

NOTE: The installation of a crankcase haater

ia recommended if the syatem charge exceeds
the vaiues in the table below, 3-& ton modeis
came with & crankcase healer factory instaled as
indicated by an asterisk.

A crankcase heater 5 1o be localed near the
battorn of the comprassor-shall, Bs purpose is to
drive refrigerant from the compressor shell during
long off cyeles, thus prevesting damage o the
comprassor during star-up.

Al initlal start-up of after exanded shidown
perods, makes sure the heater [s enamized lor at
least 12 kaurs belorg the comprassos 15 starfed,
(De=gannea switch an and wall thermeastal ofl.)
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7.12 High- and Low-Pressure Controls

Slandard on all modals: Thase controls keap the
compressor from operating in pressure ranges
which can cause daemage 1o the compressar. Both
controls ars in the e-voltaga coniral circult

The high-prassire contral (HEC) is an automatic=
resel which opens near 510 PSIG (4206 kPa] and
closas near 420 PSIG [2856 KPa).

The kwi=prassuie condrad (LPC) is an automatic-
resel which opens near 15 PSIG [ 103 kPa)] and
closes near 40 PSIG [276 KPa].

-“CAUTIGH. The compressor bas an

fittesrial overdond protector. Under some conditions,

it cam take up to 2 hours for this overload 1o resel.
hake sure overlopd has had time Lo reset bafore
cardemning the comprassor,

7.13 Compressor Hard Start Components

Stard compaonants are not wsually required with
the scroll compressars Used in heat pumps, bul
arg availebla for specisl casas and where slart

compoenents are desirable 1o reduce light demming.
Hard starl componants must b Hald Installed and
ara available through Bhasm Parts or Ruud Parts,

e
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Accessories

8.0 ACCESSORIES

-&WAH"IHG: Tum off eleciric power

at the fuse box or service panel before making any
elecirical connectiona white installing accessories.
Failura to do sa can result in electhcal shook
severs persongl injury, or death,

ACAUTION:
SINGLE POLE COMPRESSOR
CONTACTOR (CC):

Singhe pale contactors. are used on Al single-phase
units up-through 5 tong, Cadtion must be exercised
when senvicing as only one leg ol the power supply
iz broken wilh the comtacior,

8.1 Compressor
Time Delay

The time deday {TDC} is in the low voltage comrol
circuil, When the compressar shuts off due 1oa
pwegr failure or thermostal cperation, this control
keeps it off at lpast 5 minutes before the next cycle
can begim,

8.2 Low Ambient
Control

Thiz comporent senses ompressor head pressirg
and shuls the cutdons fan off when the head
prassire dops o approxmately 250 PSIG [1.724
kPa). This allows the unit to bulld a sulficent head
pressure al lower ouldoor ambient lemperatures
{down 1o I°F [-18°C]) in order o maintaln system
bakarce and capacity. Low ambient contral should
b used on all eguipment Ireguently operated
bekxw TOF [21™0] ambient. Part Mo, RXAD=-ADS

8.3 Compressor
Hard Start Kit

All Models: Part No, 8K-A1

8.4 Compressor
Crankcase Heater

1.5-3.0 Ton Models: Part Ne., 44-101884-08 (w/
caltdoor temp themostat) or 44-17402-44 win
puitdoor temp hermostat)

2.5-5.0 Ton Modols: part Mo, 34-103663-13 w/
taitdoor temp themostal or 44-17402-45 (win
cltdoor temp (hermostat)

NOTE: Ston model has factory installed crankcase
haatar.,

8.5 Remote Qutdoor
Temperature Sensor

This ig-& kit that has a longer remote sensor that
can be mstalled away from the outdeoar unit for
ketter thermostat temperature display

8.6 Compressor
Sound Enclosure

1.5-3.0 Ton Modeks.,
Part Mo, BE-234237-26

1,550 Ton Models;
Fart Mo, BE-23427-25
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.1 Defrost Control Diagnostic Codes

LED1 LED 2 Control Board Stetus
DFF DFF Mo Powier
i O il Seasor Failure
QFF i Ambient Sensor Fallyre
FLASH FLAZH Mo
LFF FLASH Lowd Preggune Loskoul (2hor esl oing 1o reset)
FLASH DFEF High Presadurs Lockaul (shor tesl ping 10 rasas)
(W] FLASH Loar Preszure Control Gpen
FLASH (B¢ High Preszure Conrol Open
LI QFF In Defrst Mode
Altamale Flashing & Mimrde Tirme Dalay

9.2 Qutdoor Ambient and Coil Sensor

Temperature vs. Resistance Table

Deqgreas G Degrees F {hrms
=20 =] 95,874
=10 T 55 208

0 L a2 650
10 50 19.803
20 {51i] 12493
26 T 10,000
ad Ef B, 055
41 103 B, 324

41
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.3 Electrical Checks Flowchart

THERMOSTAT CALL FOR OPERATION, MO OPERATION

I '
e Fefer 1o the Defrost Condral Diagnostics Codes section
ULHntduu! Unit VES from this manusl for faull code troubleshooting,

Aurining

Cherk fawll kistary for olher faulls.

Check for line voitage in unit. If none, check for blow fuse or
tripped circuit bresher,

Chack canfral voltage (R and C} 13 contral, #- Chadk ransionmer
or

Diagnosti

Check 34 fane on
Drafrosl Conbral

Bad conlrol board or imcomact wiring — chedk wiring
and replace control if bad,

Waiting far ant-short-opcke delay to clear,

Cafrost Conlmal im high or low pressure bckoul mode.

Raofer 1o diagnestic chart and the Defrost Control
Ciagneatic Codas sachion of e manual, (Secticn 9.1}

Ses “Defragl Control
Diagnostic Codes” (Section §.1)
for faull code troubdeshooting.

L. A
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.4 Cooling Mechanical Checks Flowchart

High Head Pressiire
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Diagnostics

9.0 DIAGNOSTICS & TROUBLESHOOTING

9.5 Heating Mechanical Checks Flowchart

[' Cutdoor Unit




9.0 DIAGNOSTICS & TROUBLESHOOTING

9.6 Defrost Mechanical Checks Flowchart

Defrost h
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9.7 Defrost Test Mode (See Section 7.1)
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9.0 DIAGNOSTICS & TROUBLESHOOTING

Diagnosti

9.8 General Troubleshooting Guide

£WAHH|HG= Diecannect all power o uni before servicing, Contactar may break only one side,
Failure fo shut off pewver can cause slecincal shack resulting in personal njury ar death,

SYMPTOM

Lif il Ao ran

Ll

TR owowm.w

POSSIBLE CAUSE

Poeear ol or [Dase eleciios! sannecion

:_h-anﬂmat s ol calbrglEnn — 2a| s b op
igh

Dafaciive sommal boasd

Birav fuisesMtipncd braakor

Tromalamer defactive

High=praigure ar lsw-gretsurs eoniral [Goe-oul

Feliganrang OF Thesmostial

REMEDY
Chpci for cores VEAlSgE J1 e -|":|||HIF|I'." LAl N
COrGENENG UnE,
[EEETE N

+ Check opnhal ard diagnoslis codas

Raihkde Lijetheast breaker

+ Lheck wiming, Baplacs Innsiymsr,

Fage by oysing power o unil Adng see Fagh head
prassiime and o FUCHDN prassirs nemaden.
Chigdli for reSigerant kaks,

Chegl {hsrmaoptal &iring

Cutdoer fn runs,
corpetsal dopenT

Aun or s2an capaciar ootecihe
F2arT refily o et
Looma conrmation

Comprespar slunk, grounded or apan molor
I'u"rH.JI‘I% apeEr inlsemal cesraad,
Lowswalinge sanditian

+ - Papdsecn,

Fapdana,

Check for coren! voltaga &t compresrnn. Chack ana
ighdsn Bl conmsclions,

Wil at bapst 3 hours for overnad toresat, 1 5l cpen,
remlace [he compranss,

Bad gl kot companants

Irzufficien cosling

i

Improoerly sized wnit
Irnpevafes o Bl

Forract '!'l:'lTI'l'!,I'L"rEI‘" chitpge
Alr, nonoondengibies, or moshare in sysiem

Restrictod mednoeran cinouit

Bascaiculnio oad,

Chisch, Should ba approrenately 400 CEM [183 L) pei
o,

D’h’:ﬂ;‘: [rar B eaiur allacies] bo il sarsces s
PFeraorear refrigemant Bvsounte ard recharge, Add or
sl ace e drisr,

Le=nale restrigticn and oiaar,

Canviraaanr short
ok

L A |

Ineorract wollage

Diafaciive gvedlnal prfecion
Rifrigarant widardharga or dverrhangs
tHPS or LR dyeiing

81 comprossor mrmitals, vokago musk be = 165 of
nameglata marking when umi e I'.'IDE'I'-FIHI"II_].
Rop=on comprossor, Chack for ssrmact woflago.,

- Ad|u=t charge par charging chait,

Ragisiary maasl

-

Ly inckacer mirtkos

Inczease spead of Dlower or radune Tesircion,
Al @i b,

Hoal fread kbt vagds

Reaticmes ey Bepig e, sxpantsioe davice, oF

Ry of repiace dedeclive GO paieEnl

prassunan lifter dngr
= Band THY - Fapiace TH
High kigad, high = Dirfy guicions ool « Chaan ool
o e vapor = Fefrigaran oearchargo v Cormeol systam change:,
P g — Do ng v Lhdlgdons BEan ngd rucmning + Fapai of Mepiaca.
pale sl = Airor porcordersiles in syshon + Rcowar nafrigorsnl. Evaouate and ocharge,
Lirs hesad, kign vapor | = Bad TRY + Frapiioa THY,
[HESBLINGE » Bl compraand + RApsscd COmgIngancs,
= Revarting wahe lsaking By v Papiats revaiaing valen

Lo wapor peeasun,
Al o0 cil

L

L

Lo bricdzce aifiaey

Cperafing belivw 45°F [19°0] autdoars
I shas i sealam

Law rafrigarant charge

InteFEane spdad of Dlower ar redice sesincfat

Faplpca mir filta,

Fedid Lo Aomibasier KL

;t'B{-D'll"Hr rilrkeranl. Evacugia and rgcharge, S0kl 1iies
(T

+ Cheds malrigarant chargs and chiess, 1o fmaks,

High wa por pressura

Excazsive [pad

Pachack lcan caloulakon

Al ar monco ndansdiled in systam

= Dglaglive Sompres=n] » Faplasa,
Fractushing head Znd | = TEY manbng + inpcR TRY bulk clamg. Shack air Qistrutan on il
VIPOT PR Hoplaca TAY,

Facovar rafrigevant. Evacosta and rachange.

Gurghe of pilsing
noEe & &ansan
devics of figuid fina

AlF O anedncanailies in ayalem
Urngrcharged sysbom

L}

Facyar ralrgg ersnl. Evacuata ard r'HEI'IHI';E'.
Ak chare per chargng charl.

Crarfrist comiral reley
challering dufng
drirdal oypeie

w

Exzended low wollegae wire Engins
Lagh? g ot wolooe wire

Wanty hat tha taw WEAGE Wirgh &'R &5 & mirdmEm 18
paise ard wiibin 100 #t

Install teolaton resay

Chedlk for Ishse aormedinm




9.9 Service Analyzer Charts

COMPRESS0OR OVERHEATING
SYMPTOM

High stperhmal
(pmeater than 15°F
|8 7] 8L 2alf)

POSSIELE CAUSE
Low chag

CHECK/REMEDY
Chaci yataim changs.,

Faulfy metarng dewce

Resdrcted cop fube. T

Pessar slament suparhest out of Adusiment mnamally

Foirmign matier stopping flow

Highy ingar i boad

ok air [Erhch siderkwg mmiim

Haat acaince o misatrad o fBully conl

Pggiriction m bouid ne Drler plupgod.
Lires kb,
Lo Mesd DIRSsLEQ L change

Dparaling in ks amidet 1Smgeraires

Wapor of Bqguad lne sidipetad b Righ Redr sonca

Hiot attic

Hnt watar ling

Ly e wodtags

Lagas wirs coraesions

Checs winng.

Fawsr company peolplem, transiogne

Aegaan profiam,

Undersized win loegng uns

Comact and complals diagnooes,

ity bl pramip oo

Hegh e walisge P i Contipsdily’ ol Ao prablas,
Hi‘|:||'| I'eaid Fraspihaimg e Chads Syl E|\3lp'l.'.
PrERRI

Chaan qoil,

Faufty or wyonn siee beot pump lan rmotor

Checs coneciorn, Rephce fun motoe.

Fapdty fan Biade or wrsg nradion

Regslans R Glade,

Regdaca with coment motation mel,

Pacirsuintion of ar

ramact histaliation,

Fdditicnal Faal aource

Chigca o ciyer weanth (9ear urilt

Crncy fod ecincglation rom olher gguEpmant.

Mlenoordersides

Resoewr refigerant. Evaciale v rechasps Srataim,

Egipureent reaf mahzned

Coresr awsmaich

Short cyling of oom:
(e

Gycling or taulfty prssurm cormol

Chipcs: prossiroes ond addwes gause of high or fow prame
suire Feplace pressirs condmal (1 ey,

Latse wiriag

Checs unil aaring,

Theamosiat Lacated i sappdy air siream
Daffmmrtial satting foo cioss
Cusamer mignmes

TRy nesare e Inketnal Tossigm matia

Porevar slermert fnilum

0 oy mrmal]

Euiibzar tube plugmad

Diemtriior it rastrictsd

Aerstricbed with iormign moiter

Kits

Insicle dimmeser redpond (em pravicus compressor
Il
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9.0 DIAGNOSTICS

9.9 Service Analyzer Charts (cont.)

COMPRESSOR OVERHEATING (cont.)

SYMPTOM

Short cycling al
:nl:lwr.-ua.uﬂmm.l

POSSIBLE CAUSE

Lot ehiwre

CHECHK OR REMEDIES

Cheai synstem chang i

Lo anvapisice aition

Carly ool

ety filies

Dot B amall oe resiicied

FaLly hur Cagxas ol

Meplace.

Faudy infarmal orseningo

Ferplans C0m pressan

Faudty Comprsor
Wahsas or el

Fast pouafzaticn/ow preasum dificronon

Rzplaon oomproes and gudsning sysham Lo
kscartm masen,

ELECTRICAL
SYMPTOM

Woalterde presant
o lea Shils of
a1 T g CEACE A
LA and
Rl ]
Wit Fif

POSSIBLE CAUSE

Comigrassor 28 comgansnts

CHECK OR REMEDIES

e ghan capacitar,

Checx pozerial reloy

R copaci e

G with anmmatar

IrieTial orearkiad

Alkre 10 10 Feae,

Compmagee windEngs

Cfaci Tor coamiecd ohms.

Wolagn prosant
on e sida of
EOMIEe ERROT

Fod ] s T w0l

Thermorind

Lheos: for control voitnpe to sontaatar ooli,

Crrmmressor cortrod crmuit

Hgh-pressirs swich

L G- paressaiire aywiich

Ambeent thammostal

Sodd-amle prolesion asalrod ar mbamad thermal mansars

Cavm presssar trned offfan conbai o irterloos

o valtage on lina
88 ol compresssr

Bl fumeees. or inpped aFoul brankes

e for shart in windng or oni,

o nencAmr Imprapear wirng Recireck wirmg dagrm.
([ b e e High vasXage VTR W SNt
Powsr pupply probierm
Lepe wnftage Vg it

Prosar suply problom

WG arrargized

Loicsa cormmctinne

Sirgls Prasing 3 phasal

FLOODED STARTS

SYMPTOM

POSSIBELE CAUBE

Unecs Incambng posssr and fusing,

CHECK OR REMEDIES

Lutquard Iri tha
ComrErasor shal

Fudfiy or missing crankoose benter

Replaca or add cronkcmrms haorior,

ot imweh Bouid in
g

Incortact pigsng

Gnes paping uidelines.

Dot haingas

Cnecs and adfost clsange.
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9.0 DIAGNOSLOS I AROUSLESHOROUBLESHOOTING

9.9 Service Analyzer Charts (cont.)

CONTAMINATION
SYMPTOM POSSIBLE CAUSE REMEDY
Mosdure Poue evaciiabon on madalistion of durmp sefvice | Ineach case, e U i (be sames, Facoder refrigerant.
Mok il dier, =eacuats, and echangs,
High Fesdin prvesesig Mg eesines i Aataim seligaranl, svarudts, and e
Linusiad frenscl and Yironp meirigerant ar mived reirgormnts Raalaim mtrgerant. vacuate, and rechago,
suhon readings P
—_
Fegraar ke — Copper tubing cultmgs Rectaim mirgeninl, suncudte and rechange, E
coper [lings =
[=
Coppar nskrs Mty copper pioing o nilrgen not orsd anen Relaim relngamnl. svacuats, andk rcnmige, =
bBrazEag =
Wielding scals Mitregen pol used during bmzing Reclaim mirgeant, evasue:s, ard rechaigs,
Bkl Bk Adding M pefar aedlivg oopie parfway Aecstalif feliderdnl. avscuiiie Aivd fech e,
Frcsips poft solckar Wirong nodder matanal Realaim refraaran. avecudss. o mohara
LOSS OF LUBRICATION
SYMPTOM POSSIBLE CAUSE REMEDY
Comprassor falkires | Vapor line lubing 1oo lga Reduse plpa s2r 10 imguoea ol mtarm,
Lesr sician pieanuns | Low choegs Chese syalam change
Fefrigerart laks Repar mnr rechang.
o, ey Ciiution of ol with refrige-ni Obveerea pping qudedinas,
cofbpredsn —
sluggng
Moiay comprasso Iigradion Chiecs: oronkceess haaber,
o, wasabng Fraos®ng Lo gyabedr oo,
] gl LL 4T
L Fand Pachicad atrfiow [Certy filler
Garry ool

Vinng dugl sen

Restrches doct

ThermeE s sedhng Arhespa cupiomar,
Strart oycling of Cyeling or faulty high or low-proses i canérol Chees presurs and edoeses cousa of high o fow pres
CuHEEEEaa0] siirg. Faploca Sontial I Loy

Lonas wirinp Chaox all comtral wiras,

Thisrrmostad Ire supify ar slream. ol ol calgeoficn

Cugtamer misuns

SYMPTOM POSSIELE CAUSE REMEDY
O BlaFt-up Moot pipdng Heviaw pipe size ghidelnes.
T2 g winen Faudty TX Roplaon T,
Fufaiing
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9.9 Service Analyzer Charts (cont.)

FLOODING

SYMPTOM

POSSIBLE CAUSE

REMEDY

Poace gadiem Gordral
usirsya TR

Loogs senzing bulb

Sepoure tha bulb srd nEeleoe

Biulty in werenp locadicn

Felormale bulb.

Werpnpg gl TRy

Ligg cormact replacaran

Impropar muparheat sebing less than B°F (264, 19K

Papiann T,

SYMPTOM

High Bupsrheal, Low
Suclion Frassins
{suparnead ower

15°F 285 T7R]

THERMOSTATIC EXPANSION VALVE (TXV

POUSSIBLE CALUSE

fomire frogzing nred clocking wateo

REMEDY

PFacover chargo, install fihee-cner, avaouate myacem,
rechame

O o feesign matarial biocknn vaivi

Fazovar charges. inalall Nifee-geiarn, ayacuRis Srsimm,
recharge.

Lo PRENQIBTAN Crargs

Liormect e Chartm.

VYapor bubbles in iquid line

PFamosw msirotan in bouet ina. Correct tne mirgemnt
e,

R nonConmencinle 0aeeG

Size iguid ling oormactly,

Ieligap plesthon of spenally sduakired val

Ll eirmect THV

Plugged sxistral stusdae lins

Famgra sxbera squadizer line resinolion,

Urdesrsized TRY

Paptee 2iih covract volve.

Loag af ¢hvia o poeweer Nesd sonaing bl

Fraplace power ead of cornpleda TR

Charge migeaticn from sersireg bul fo powee Dead
Ve poveer head with s, wed clofh,. Does
VB Sperle correatly moet)

Ermire. TEV = warmar than sengirg b,

Velui teeds 1om muich
rerrigesnail, wiih bow
pupsteal and highse
thar nonmad sgcian
LFeuLIe

Moivivee cnusing valve ko sticic open.

Facover mafrigorant. mpfsce ifordriern, ovacuabe syskom
mird e v ge,

Lirf o deesigne mmdnnial causing velse 10 55k npan

Feacowar mlrdpergnl, repiase Wer cnee, puanmie syslem
ool e houne.

TV 5837 [ {1 o LR of MEBING Buurkd 52
renrd AT THE TEW during the oft oyoka. if this o
fihe sausa). NOT APPLICABLE T BLEED PORT
VALVES.

Fapiage 1ha TH

Chresraized TXY

|reisd] cormect Tal

Irrzeerect gensing bullb ledaran

Irestadl bidbs vt Eeds arstanbng STrags, in 200 or 4200
pesitean o suemion ks, with irelnton,

Lot suprarhesst adusirsal

Fapiace TRY

corracily ingtalisd, or restncted axtemal
ekl B

Femons resiriotion. o relocabe eatermal squabizen
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9.9 Service Analyzer Charts (cont.)

THERMOSTATIC EXPANSION VALVES (cont.)

SYMPTOM

Coomprees=ar ficesd
back upon gtan-up

POSSIBLE CAUSE

Pairigorzet drainage from fionded meaparatar

REMEDY

Install irag riser ba the iop of tho svapomtor cal

Inopecable CianKcase Peilier Of GrAfkcads heald
i

Flesgsiness o Acks Sraroase nkafee,

Supetheal s low 1o
nosmil with low
suclion pressurn

Uregua| ereapcratar circust loading

Ensisre airfice iz equolly dedrisuied ihmogh evaporatce

Chinc o Idochséd diatrtnaes Tubea

Low [nad of aiffiow antarng suaporaior ool

Ensure tlowar is moving proaer ar{low,

RarmgysCormact o alrflow fsstretion.

Sunertent and
SRR s i
fichipte dealve s

ot

THY 5 pirpraizad

Install fomact TRY,

Epnzing bul 5 affecled by liguid eingerant o
rafrkpatonl cd Aevwing treligh sucliod fins

Arfocaie sarsing Buls in another position around ke
slurnlienng of The 2ucticn ine,

Liragual retrigesant o hregh syaporalor
pireists

Enpure sensing bl |5 logated prapary,

Cheok {or blioched Setributor ke,

Mobsture freazing and parialy biocking TR

Reamear nemgerant, ohange therdriern, ovagwatn systom
ared rechians.

Yakom closd nat
Rl b ol

Extomal aquadizer lina not connegted or e
plucged

Connect egualizer ne in propes location, or ramaye amy
blockzge,

Beiging bully B3 il opeeating chame

Fpdacsa TEO

Nabw oy deemeged ounng saldarng or by
Improoer rstafetion

Faglaca Ty,
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9.0 DIAGNOSTICS & TROUBLESHOOTING

9.10 Troubleshooting Tips

Diagnosti

COOLING MODE
TROUBLESHOOTING TIFS
INDHC ATORS
SYSTEM DISCHARGE SUCTION SUPERHEAT | BUBCOOLING | COMPRESSOR
FROBLEM PRESSURE PRESSURE Mormal: 5°-15°F | MNormal: See AMPS
[258.1° - 263.7°K] | Charging Chart

Owercharge High Hagf Ll High High

Undercharge L Lo High Loy Loy
Liguid Rastriction ;

{Filtar Drior) Low Low High High Law
Low Indoar Alrflaw L Ly Ly Levw Loy
Diirty Qutdaor Gail Hikah HEy Lo Liray FHigh

Low Quidoar ; i

Ammbient Temperature Lo Lo High Py piiod
Ineificient : :

Compressor Ly Highy Hizil§ High STEY
Indaor TEXY Sensing ;

Bulls Charge Lost Law Low High High Law

Poorly Insulsted
Indoar Sensing Bullb High e L oW K

HEATING MODE
TROUBLESHOUTING TIFS
INCICATORS
SYSTEM DISCHARGE SUCTION SURPERHEAT SUBCOOLING | COMPRESSOR
PROBLEM PRESSURE PRESSURE Mormal: 5°=16°F | Normal: See AMPS
[2B8.1° — 265.7°K] | Charging Chart

Oyercharge Hiah Higih u] .4 High High

Undercharge Lipa Linw 1 or Higlh Lo Lo
Liguid Restrietion , :

{Filter Drier) Loy Low High High Low

Low Outdaor Airitow Lo Low Liow Lo Low
Diirty Incloor Coll High Higeh Lovel Low High
Low Indoor Ambient
Temperst Lo Low I Hinh Lovw
Inetticient . :
Comp . Lo High High Hinh Livs
Quidoor TV Bensing : :
Bulb Charge Last Lips Lowe High High Low
Poorly Insulated
Quitdoor Gansing High Hisgpt Liry Litzew High
Bulb
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10.0 OUTDOOR UNIT SERVICING

Servicing shall be phrdarmed only ac recommended b
arganization or manufacturer scoredied 1o feach n

ﬁ 10.1 General Guidelines

thie manufacturer and b

- —

nce should be dos gurliflcate,

i I lified porsonndl wha are trained by a training
alianal competen :hndﬁl that may be el In kegisiation for servicing
eguEpment with famimable redrigarant. The achisved :mﬂpﬁ umented by

Prior ' beginnirg waork on systems cantgiming A2L
REFRIGERANTS, salety checka are nacessary

to ensure that the risk of ignifion is minimized.

Faor repair to the REFRIGERATING SYSTEM. the
following procedures shall be completed prior 1o
conducting work on-the system:

+ Work shall be underaken under a controliad
procadure §0 as to minimize the risk of |
flammable gas or vapor being present while the
work /e Deing parfonmed,

« All mamtenance stall ard others working in fhe
local area shall ba instrucied on the nature of work
keing carried oul, Workl in confined spaces shall be
avaoided,

» The arga shall ba checked with an appropriale
refrigerant detacior prior o and during work, 1o
ensura the technician iz aware of potentiadly toxic
or flammabie atmozoheres. Ensure that the leak
defectian equipment being used iz suitanle for use
with all applicabie refrigerants, L. nor-sparking,
adequately sealed or inWrinsically safe,

= If any hot work is o be conducted on the
rafrigeraimg equipment or any associated parts,
appropriate fire extinguishing egquipment shall be
avaidable o hand, Have a dry powder or CO2 fire
extinguizher adiacent 1o the charging amnea.

* Nio person carmying out work in relation to a
REFRIGERATING SYSTEM which invalves
exposing any pipe work shall use any sources

of ignition n such a manner that it may lead to
the risk of fire or explosion, All possible gnition
soarces. including cigaretie smoking. should

be kepl sufficiently far away from the site of
Instaliation. repalring, removing and disposal,
during which refrigerant can pessibly be released
ta the surounding spacs, Prior to work faking
place, the area around the equipment is 1o be
surveved 10 make sura that there are no flammable
hazarmis or ignition risks. “No Smoking” akgns shall
ke displaved.

= Ensure thaf the area is in the open or that it is
adequately ventitated before breaking into the
system or conducting any hot work, A dagree of
ventitation shall continue during the period that tha
work i3 carvied ouf, The ventilation should safely
disperse any released refrigarant and preferably
expel ¥ externally info the atmosphers.

ﬁ‘ 10.2 Checks to the Refrigerant Equipment

Where alectrical components are being changed,
ihey shall be L tor he purpose and fo the cormect
specilication, Ab-all times the manufaciurer's
malntenance and senice guldelines shall be
followed. I in doubt, consult the manulaciurer’s
technical deparimaent for assislance,

Tha following checke shall be appled to
instablations using AZL BEFRIGERANTS.

« The actusl REFRIGERANT CHARGE is in
accordancs wilh the room slze within which the
refrigarant containing parts are installed.

= The vantilation machinery and cuflets ars
cparaling adequalély and are nol obsiruciad,

It an indirect réfrigarafing cireuil is beirg used, the
secondary circult shall be checked for the prasence
of refrigarant.

= Marking to the eguipment conlinues 1o be visible
and legible. Markings and signs that ang Illsgibls
shall be corrected,

= Refrigeraling pipe or components o nstaliad in
a position where ey are unlikely o be exposed
o any substance which may corrode reftigerant
containing components, unbess the components
arg corstructed of matertals which are inherantly
rasigtant ba boing corrodéd or ane suilatly
profecied agains! baing so sorrodadd.

Bupiasag



L

o

Serviting

10.0 0UTDOOR UNIT SERVICING

ﬁ 10.3 Checks to Electrical Devices

Fepair and maintanance o elecirical components
shall include inltal salely checks and componant
inspechkon procedures. [T a faull exisle that couwld
compromize safely, then no elecincal supply shall
be gonnaciad i the circull until [t s satisfactonly
dealt with. If the fault cannot be cormected
immsediately but it is necassary o continue
aperation, an adegquale lemporary solulion shall
be used. This shall ba reparted 1o the awner of the
aquipmant s all parlias are advised. nilial salety
checks shall inciucs:

« Thal capacitors are discharged: this shall b done
In & sale manner o aveld possibilty of sparking,

» That no e electneal componants and winisg are
axposed while charging, recoveting or purging the
syslam.

* Thal there is continuily of earith bonding.

ﬁ 10.4 Repairs to Sealed Gumpnnents

During repairs o sealed componants. all electrical
suppiies shall be disconnectad from the eguipmeand
heaing workad upon pricr to any removal of sealed
covers, ets. If it is absohdaly necessary to have

an edecincal supply 1o equipment dunng sendcing,
then a parmanently operating form of lzak
dateciion shall be lecated at tha most critical point
1o wam of 3 patentially kazardous sifuaticn.

Particular attention shall be pad o the folkowing 1o
ensure (hat by werking an slsctrical companents,
the casing is not atterad in such a way that

the level of profecton’is affected. Thia shall
include damage lo cablas, excessive number

of connections, terminals not made in onginal

specificalion, damage 10 seals, moorrect fithng of
glands, ele.

- Ensure that the apparatus is mounted securely,

* Enaura that seala or sealing materials hawe no
degraded o the point that they na longer serve the
purphas of preventing the ingress of llammeahla
atmospheres,

+ Replacament parts shall be in accordancs wilh
the manufacturar's specifications. Sealed elecirical
componania shal be raplaced,

ﬁ 10.5 Repair to Intrinsically Safe Components

Do not apply any permarsnt induwstve o
capaciance Bads 1o the sireull without ensuring
that this will ol excead the permissible vollage
and currant permitied for the equipment in LS

Intrinsically sate components are he only hipes
fhal can be worked on while Bva in the presence of
a flammable aimosphere. The sl apparatus shall
be at tha corect rating. Replace components anly
with parts specified by the manufaciurer Other
patts rmay resull i the igritlen of refrigerant in the
almosphere from a beak

HOTE: The use of zilicon sealant can inhibit the
eflectiveness of some types of leak detection
aguipmant, Intinsicaly safe components must be
replaced and do rob have o be isolated o to
working on ham,



10.0 OUTDOOR UNIT SERVICING

## 10.6 Cabling

Check that cabling will not be subject o wear,
COFMEian, axcessive prassung, vibrallon, sharp
adgas o any other adverse anvironmental affacts,
Tha check shall also 1ake into account the effects
of aging or conlinual vibration from sources such
A% Compressars or tans,

—

J& 10.7 Detection of Flammable Refrigerants (WARNING)

Under MO circumstances shall potantial

sources of ignition be usad in the searching for

or detection of refrigerant leaks. A halide torch
{or any other detector using a naked flame)
shall HOT be used.

Tha foflowing leak detecticn mathods are deamead
acceptable for all refrigerant systams:

* Electronic ak detectors may be used to detect
refrigerant feaks but, in the case of FLAMMABLE
REFRIGERANTS, the sonsitivity may not ba
adequate, or may nead re-calibration, {Detection
equipment shall be calibrated in a relngerant-irge
araa.}) Enaure that the detector is not a potandial
sourme of ignition and is auitable for the refrigerant
used, Lesk defection equipment shall be sef af a
percentage of the LFL of the refrigerant and ahall
be cafibrated 1o the refrigerant emploved, and the

appropriate percenlage of gas (25 % maximum) is
confirrnead.

+ Leak datecfion fluide (such as bubble method
ar flupressent method agents) are ales suitebla
for wuse with most refrigerants but the usa of
detargents containing chlarine shall be avoided
a5 the chiorine may react with the refrigerant and
corrode the coppar pipa-work,

If & leak is suspecied, all naked flamas shall ba
removed/extinguished. It a leakage of refrigerant is
found which requires brazing. all of the refrigarani
shall be recovared from the system, or isolated {by
means of shut off valves) in a part of the syatem
remnie from the leak. Removal of refrigesant shall
be accarding to the next section {10.8 Removal
and Evacualton).

ﬁ 10.8 Removal and Evacuation

Whan breaking into the refrigeran circult 1o make
repairs or for any ather purpesa, i1 is imporkan
fhat best practice is followed for AZL refrigerants,
The ollowing procedurs shall be adhered to safely
ramove reffigerant followang lecal ard national
regulatiore:

*Evacuate

Purge the circull with (nert gas (oplional Yo
AZL)

*Evacuale {optonal for AZL)

« Gonlinuously flush or purgs with Inert gas
wien wsing llame o open ceroit

= Open the circuit

The refrigerant charge ahall be recovered inlo the
correc] recovery oylinders if venting is not allowed
by kocal and national codes, For applances
containing A2L refrigerants, The sysiem shall be
purged with oxygen-frae nitrogen to rendsr thae
appliance safe for flammable relrigeranis.

Thiz process mighl meed 1o be repeated soveral
fimes. Compressed air or oxygen shall NOT be
used for purging refrigerant systems. The outlet
for the wacuurm pumnp shall MOT be close 1o any
potential ignitien sources. and ventiaton shall be
avallable.

For applances confaining Hammable relrigerants,
rafrigerants purging shall be achieved by breaking
fhe vacuum in the system wilh cxygen-ires
nitrogan and cortinuing o bl wntl the working
priassurg is achisved, then venling o almdasphans,
ared finally pulling dowry to & vacudm {optional

for A2L). This process shall be repeated wnkil

no redrigarant & within the system (optanal lar
AZL), Whan the Gnal oxygen=fres nitreden chargea
isusad, the sysiem shall be vented down o
atmosphesric pfessura to anable work 1o taka
place. The oultal for 1he vacuum pump shal NOT
he closa to any potential ignition sourees, and
vanlilalion shall be availabla,

Bupiasag

55



T

10.0 OUTDOOR UNIT SERVICING

o

Serviting

ﬁ 10.9 Charging Procedures

Refer io Ssction 5.4 Refrigerant Charging of the
mankal.

% 10.10 Rm';n::'v.mr:_.!_r

When removing refrigerant from a system,
gither for servicing or decommissoning, 1 s
recammended good practes thal all refrigerants
arg removed safely

When transfarmng refrigerant inbe cyvlinders, ansure
that only appropriate refrigarant recovery oylinders
are emploved, Ensure that the corrsct number of
cylinders for holding the total sysiem charge is
avallabbe, All oylirders 1o be used are designated
for the recovered refrigerant and labeled for that
refrigerant i, spocial ovinders for the rocovery

of rafrigerant). Cylinders shall be complate with
pressure=raliof valve and assockated shul-off valves
in good working ordern Emply recovery aylinders
arer avacuated and, If pessible, cooled befone
FELOvEry GEOUFS,

The recovery eqguipmeant shall be o good working
order with a zef of Instructions concerming the

edquipmaent that i ol hard and shall be sutable tor
e recovery of tha AZL refrigerant. if in doubt, the

manutacturer should be consubed. In additon, a
et o calibrated welghing scales shall be availsble
andl in good working arder. Hoses shall be
complete with leak-free disconnect couplings and
in good conditon,

The recoverad refrigerant shal be procossed
according 1o kcal leghslation in the comact recovary
ylinder, and the relevant waste ransfer nofe
arranged. Do ool mix refrlgerants in recovery units
ard especially oot in eylinders,

If comprassars OF comprassor oils anme 1o be
ramipved, ensure thal they have been evacualed
1o an accaptable level fo make certain thal
refrigerant does ol remaln within the fubdcant.
The compressor bocdy shall not ba heated by an
open Hame ar other ignition sources to accelarate
this protess. When oll & deained from a system, it
shall be carrlisd out safely.
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ﬁ 10.11 Decammissinning and Labeling

Bsfore carmying cul this procedure, it iz essential of the system.
that the technician is compheteldy Tamillar with the '
eguipment and all 2 detail It is recommended I} Make sure that evlinder (s siluated on the scales
good practice that all relrigerants are recoversd before recovery takes place.

safely. Prior lo the task being carrled out, an oll 5

and refngerant sample shall be taken in caza gifﬁmm; Lﬂfﬁmﬁgrftmf?c A oparaiein
anakyzis s feguired prior to re-use of recoverad :

refrigaranl. Il is essential thal electrical power is n) Do not ovarfill eylindess (no more than BO %
availabie before the task iz commencad, valume liquid charge).

i} Become famillar with the equipment and its ) Do not exceed the maximum working pressure of
apasation, the cylinder, even larmporariy,

b} lsolate system slacircally, I} Wihen the evlinders have baeen Niled correcily

and e procass completed, mkoo surg al

¢} Bafore aftempling the procedure, ensure that: evlinders and the squipment are removed from site

v Meshanieal I'IE.'I"II:"lnﬂ mulpmgm i pfﬂmpﬂy and all |solaticn '-fi'.'ll".rﬂ-ﬁ o e E‘q-ulpmﬂ'ﬂr.
avallable, if required, for handling are closed ofl,
refrigerant cylinders; k) Recoverad refrigerant shall not be charged into

« Al parsonal proteciive equipsvent is ariother REFRIGERATIMNG SYSTEM unless it has
available and being used corectly; been cleaned and checked.

«  Tha recovery process is supendsed st al Equipmant shall be labeled stating that it has bean
limes by a compatant parson; decommissionad and amptied of refrigarant. The

label shall be dated and signed. Ensure that there
=  Retaovery equipment and cylinders conform ara labals on the sguipment stating the aqguiprant
1o the appropriale standards. cartains FLAMMABLE REFRIGERAMT.

Bupiasag

d} Pump down refrigerant systam, il possibla,

&} If 2 vacuurn |5 not possibla, make a manilald so
that ralrigerant can be semoaved nom varnous parls
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10.0 0UTDOOR UNIT SERVICING

% 10.12 Outdoor Coil Cleaning

The outdoor Yan draws air across the coll dunng
operation which resulls In contaminants collacting
on and bebwean the aluminum fing. Thasa
contaminants resirict the air-llow through the coil
rasulling in reduced capacity and efficiency and
increases the temperzlure of the components that
can reduca their life. Therefors, it is recommendsad
that the outdoor codl be cleaned al least annuzlly
by a qualified service lechnician using a ron-
cormasive ol leaner and low prassure water
haose spravar, Care mual be taken nol lo damage
or flatten out the fims by spraying the fing from

an angle. Washing from the iop of the ool down
frem the Inside oul s tHe mas! effective method ol
cleaning the coil. The exteror louver panels ard
unit fop are easily remavabla o faciltate the coil
cleaning fask.

WARNING: Dieconnect elecirical power ta the unit
betore remaving the fop pane! of any slecirica]
pangl as the fan motor could start at any fime and
live elactrical connestions will be axposed,

ﬁ 10.13 Cabinet Cleaning and Care

Annual ckeaning of the extenor cakingt is
recommeanded wsing a mikd delgrgent, water, and
clothfsponge to remove dust, mold, and potentially
corrosive contaminants that have collectad on the
rabined. It is also recommendead o apply & good

guality aufomotve wax to the painfed metal cabinet

pars annially to protect the finish and to resiore
the gloas of the pairt, Do not apply wax to the
plastic parts.,

ﬁ 10.14 Motor Lubrication

The beanngs in the ouldeor molor are pee-
lubricated by the motor manifacivrer and do
naf heave oiling porte. The motor will i Tor
an indefinite pericd of time withow addithonal
lubsication,

ﬁ_ﬁf_ 10.15 Replacement Parts

Any replacemant part used 1o replace paria

originally suppbed on equipment must be the same

a5 ar an approved alternate to the original part
supplied. The manufacturer will nod be responzible
for replacement pans not desikgned to physically

fit or gperale within the design parameters the
original parts were selected for.
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11.0 WIRING DIAGRAM
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