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R-454B BEST PRACTICES

*  R-410A systems SHOULD NOT be retrofitted with R-4548, Reference Sectien 1.0 for more
information,

«  Only usa indoor coils approved lor use on R-454B8 systams. An R-410A or R-22 coil has nol
been evalualed for use with R-454B and may lack a refrigerant delection system necessary for
safe operation of the syslem. Reference Section 1.0 for more information.

*  PR-454B is classified as safety group A2L, whare the 21 flammability class indicates lower
flammability. R-454B and alr should never ba mived in lanks or supply ines or be allowed
to accurmulate in storage tanks dus to iis flammability. Reference Sacticn 4.1.2 for more
nfarmation,

*  When using a torch during brazing, nitrogen must be flowed while brazing. Referance Section
4.4.1 for more information.

» Existing R-410A or R-22 unit's ling sets be purged and flushed with nitrogen if being used as a
replacament for a R-4548 system. Reference gecliﬂn 4.4.1 for more information.

*  R-454B systemn refrigerants must be charged in liquid form. Heference Section 5.4 for more
information.

Lines must be cut when replacing R-$10A or H-22 systems with a R-4548 system.
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Safety

1.0 IMPORTANT SAFETY INFORMATION

"AWARNINGS:

Do pot uss oxygen to purge lines oF pressurize
systom for leak test, Owygen reacts viclantly with

oif and possibly with R-4548, which can cause

an explosion resulting in severe personal injury or
death.

R=4104 systems should not be metrolitted with R-4548,
Such a retrofit viclales the product listing and may
resulf in severe personal injury af properly damage
Thase instructions are intended as an aid 1o gualified.
llcansad sarvice personnel for proper installation,
adjustmernt, and operation of this unit. Read thessa
instructions thoroughly before atiempling installabion or
operaton, Fallure to follow these Instructions may
result in improper installation, adjustment, service,
or malnienance possibly resulling n fire, electrical
shock, property damage, personal injury, or death.

The unit imust be permanently grounded. Failure
to do s0 can cause electrical shock resulting in
sevare perscnal injury or death.

Turn off elactric power at the fuse box or service
panel before making any electrical connecticns,

Complete the ground connection before making
line voltage connections, Failure to de o can
result in electrical shook, severe personal injury,
or death.

Disconnect all power to unit before starting
maintanance. Failure to do 5o can cause electrical
shock resulting in severe personal injury or death.

Mevar assume the unit is properly wired and/or
prounded, Always test the unit cabinet with a
noncontact voltage detector available at most
electrical supply houses or home centers bofore
removing access panels or coming inte contact
with the unit cabinet.

This unit is & PARTIAL UNIT AIR CONDITIOGNER,
comphying with PARTIAL UMNIT requirements of this
Stamdard, and musi only be connected to other
unitz that have besn confirmed as complying to
comrespanding PARTIAL UMNIT requirements of this
Standard, UL 80335-2-40K C3A C22.2 Mo, BO3A35-2-
40, or UL 1895/C34 C22.2 No 236,

The fixed wirng insulation must be protectad, Tor
erample, by msulating sleeving having an appropriale
temperatune ranng. Any means lor disconnection must
ba incarporated in the foad wiring in accordance with
the wiring rules

Tha top of the scrofl compressar shell g hot. Touchimg
the comprassor o may result in sericus parsanal
injury.

Tha manuiacturar's warraniy does rol cover

any damage ar defect to the unit caused by the
diachment oF use of any Componsnts, ACCeSSoies,

or devices {other than hose autharized by the
manutaciures) mio, oo, Or in corgunction with the
haal pump. You =hould be aware that the use of
unauthorized components, accessoeries, or devices

may adversely affect the operation of the heat ™
pump and may alsoe endanger [ife and property,

Tha manufacturer disclalms any responsibiiity for

st iogs or injury resulling from the ues ol such
unauthonzed companenls, accessarkas, or davicas,

This appliance is nol intendad far uge by persons
{including children) with reduced physical, sensory

or mental capabilities, or lack of experience and
knowdadgs, unless they have Deen givan suparvision
or Instruciion conceming use of fhe appliancs by a
person responsible for thelr salety. Children should
be supervized o ensure that they do nol play with the
appliance.

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

The appliznce shall be stored in a room withewt
continucusly operating Ignition sources [for
example: apen flames, an operating gas appliance
or an oparating slsctric heater].

Do not pierce or burn,

Be awars that refrigerants may not contain an
odar.

ACAUTIONS:

= Only use indoor goils approved for use on R-4548
systems. An R-4104 or R-22 coil has mot been
evalyated for use with A-4B4B and may lack a
refrigarant datection system necaszary for safe
operation of the system, The R-4104 or R-22

coil could alzo contain PVE or POE oil which is
incompatible with the POE oil used in R-454B
systams and could result in reliability issues with
the compressor and EXVs.

Refrigerant R—454B cperates at pressuras similar io
F— 1A However, it is classified in safely group A2L,
Ensure that servicing equipment is compatible with
group AZL refrigeranta and in paricular with R—4548,

Cindy match this outdcor unit with @ maiched indoor
coil or air handler approved far wse with this cutdoor
unit per the unit manufachurer's speciication sheet,
The use of unmatched coits or air handler will Fkely
resuit in & charge imbajance between the confing

and heating medes which can cause unsafisfactory
cperation inciuding & high-pressure switch lockout
conditinn.

When the imdocr ool or gir handler 15 instalied owar

& finished ceiling andfor lving area. it is required that
an auxiliary ovarilow pan be constructed and instalked
under the entire indoor unit, Failure o do 20 can result
in praperly damage,

The blue cooling states LED ahall blink (1 second
OM, 1 second OFF) if waiting for the zhor oycle
timer {LOCKTIMR] to expire, othenyise it shafl biink
the first digil of the capacity perceniage requesied
(for example, biink 7 times for T0% capacity). At
100% capacity the LED shall be sofid on, The

cranga heating status LED shall blick (1 sacond OM,
1 second OFF] if waiing for the short ciecle fimer J
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1.0 IMPORTANT SAFETY INFORMAT

¢ ILOCKTIME) o expire, otherwise it shall blink tha
first digit of the capatity percentage requested {far
axample, blink 7 imes for 700 capaciy). At 100%
capadily the LED shall ba solid an,

= The fixed wiring insulation must be protecied,

for axample, by insulating slesving having an
gppropriate tempearature rating. Any means far
disconnaction must be incorporated in the fixad
wiring in accordance with the wiring rules.
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2.0 GENERAL INFORMATION

Ganaral Information

AWARNING:

Impraper Installztion, or installation net made in
scenrdance with these instructions, can result in
unsatisfactory operation andior dangerous conditions and
ean cause the related warranty ned to apply.

2.1 Introduction

The [-1AT3AY(-IP19AY senes heal pumps ane
apecifically dezigned (o operate wilh matching
comimunicating EcoMNel™ enabled ai-handiers, gas
furmaces, and Comral Centar. A conventional 24VAL
2-slage thermostat can be used, but many feaiures
and benefits are fost, so this iz only recommended for
emergency siluations when there are issues with the
EcoMNet™ communications and the system mus! be
made aperational until the communication izsues ane
resalved,

This installaticn nstruction manual contalng complate
Instructions for mstalation and sefup using the
EcoMat™ or comwentional 28VAC controls, Pleass refar
1o the manufaciurer's specification sheets for complete
performance data; thermestal, ang accessory listings.
The Infarmation contained In hiz manual has bean
prepared o 2ssist in the proper instalation, operation,
and mainlenance of the air conditioning syvsiem,

Fead this manual and any instructicns packaged with
separale sgquipmend reguired 1o maks up the sysiem
priog ta nstallaion, Homeowmer should retain this
manual Tor fulure refarence,

2.2 Agency Performance Audit
Testing Notice

For purposes of verifying or testing efficiency
ratings, the test procedure in Tithe 10 APPENDIX M
to Subpart B of Part 430 {Uniform Test Method for
Measuring the Energy Consumption of Central Alr
Conditioners and Heat Pumps} and the clarifying
provisions provided In the AHRI Operations
Kanual 2107240 that were applicable at the date of
manufacture should be used for tast set up and
performance,

Should this unif be selected for performance audit
testing. follow the instructions included in the Apperdix
12ection 1211 of this manual.

2.3 Importance of Quality

Installation

A qotlity Tmstellutian i crimical s essure safety, saliobdlity, comfort, eed
eustomer safidtnrtion, St odberess b opplicebls codes, the aformason
fri s installation monual, the eutdees unit mstllafion monosl, and the
thermostal inshallation monwel sre key b o gualing matallolion.  Reod the
anlire wadeuiban manuals before starting the mstallation

IMFORTANT: This peoduc hos hees designed and monufecured to meei
eerfified AHRY copacity and efficiency rolings with S eppropriote ouldoor
unite Hewaver, proper tefrigensnd dveme, preger oirflos, nad rafrigenant
line sizing are critical fo odhieve oplimum copocty and efficiency ond to
wssure sefohle opasution, Instullation of this product shoeld follaw the
manufecurer's refrigerant charging ond matlow mstrociens locted in this
installation manoef and the tharging diart bebal offixed 10 the outdoa onit
Foibere 10 confirm progar chorge ond nirllow may redice esargy elfidency
and shorten equipment life.

The aquipmeat hos been evalunled in poerdancs with the Cade of Federl
Requlnlions, Chpter X3, Part 3260,

el wh it i occordiaese with soplicuble national, siok, and losel code.
Latewt edtions are ovalloble o "Natianal Fire Pragectan Aveaciatinn, Inc.,
Baslerymarch Park, Guincy, MA 02269 These publeations are:

. ANSIMFPA Mo, 70-(Latast Edition) Nalional

Elecirical Code,

+  MNFPARDA Installation of Alr Condilioring and
Wantilaling Syatems,

= MFPASIE Insfallation of warm air healing and alr
conditigning syslems,

¢ mstall the unit I such 2 weay 85 to allow necassary
access o the collffiler rack and blowerconirol
compariment,

2.4 System Sizing and Selection
Befare specifying any heat pump equipment, a
survey of the structure and haat foss and heal gain
calculations must be made. A heal koss calculation
invoives identifying all surfaces and openings that
losa heal to the surraending air in the heating mode
and guantifying that heat loaz, A heal gain calculation
makes similar measuraments and deferminas tha
amaunt of heat requirsd 1o be removed in the cooling
mode. A heat gain calculation alao caleculatas the exbra
heat load caused by sunlight and by humidity removal,
Thase factars must ba considered before selecting
A hest pump systam to provide yearround caimfort,
Tha Ajr Conditioning Contractors of Amarica (A0CA)
Manual J method of losd calcutation i\ one recognized
ﬂm&&durﬂ for determining the heating ard cooling
.ﬁ.!‘?er the propar equinment combination has
bean selected, satisfying both senaibiz and latent
requirements, the system musi be properly instailed,
Only then can the system provide the comforn it was
designed o provide,
There are several factors that installera must consider.
v Datdoor unit location

Indanr unil blower speed and airflow

Proper equipmenl svacualion

Supply =nd return air duct design and sizing

Refrigerant charge

System air balancing

Diffuesar and return air grille location and sizing

IMFORTANT: Excessive use of elbows in the
refrigerant line set can produce excessive presgurne
drop. Follow indugiry best praclices for installation,



Installation ard commissianing of this eaquipment

5 [0 be perinrmed by trained and gualified HVAC
profagamnnals, For technical assisiance, confact your
Distributor Service Coardinator,

2.5 Importance of Proper Indoor/
Qutdoor Match-Ups

To zssure many years af relialde operation and
aptimumn customer comfor and 1o asaure the cutdonr
unit warranty remaing valid, an air-hardber mode] or
indoor colffumace combination should ba selectad
that iz properly matched to the ouldoor unit, This is
espacially critical for heat pump aystems to assure
proper refrigerant charge balance between the cocling
and heating modes, The recommended approach is fo
select pn air-handler o indoor goll and gaz fumace that
has an AHRI match with the outdoor unit, Refer to the
AHREI dirgctory al wrwweahridirectorysorg to confirm the
air-handler and cutdoor wnit are a certifiied combination
in the AHRET Diegciory,

2.6 Checking Product Received
Lipen recalving unit, inspect & for any shipping damage.
Claims for damiage, either apparent of concealed,
ghodld be fded immediately with the ghipping company,
Check model number, etectrical charactenstics, and
accessores W determing if they are cofrect, Check
system components Gnapor col, outdaar unit, air
handlerffurnace, ete.) o make sure they are property

2.0 GENERAL INFORMATION

maiched,

2.7 Efficiency Testing Notice

For purposes of verifying or testing efficiency ratings,
the test procedurs in Title 10 APPENDIX k1 fo Subpart
8 of Part 430 (Uniform Test Methad for Measuring the
Energy Consumplion of Central Air Conditionars and
Heat Pumps) and fhe clanfying provisicns provided

in the AHRI Operations Manual 2100240 that were
applicable af the date of manufacture should be usad
for fesl 2ot up and performance,

2.8 Compressor Break-In Notice
Pricr to agency testing, system must be operated for 20
hours at 1165F [46.1°C) outdogr amblent temperature
with 80°F [26,7°C] dry bulb 75°F

[23.2°C] weel bulb indoor amblent lemperature o break
the compressor in,

uoliDuwoju| [pieuRg
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3.0 UNIT SPECIFICATIONS

3.1 Model Number Nomenclature and Available Models

Unit Specifications

B P 12 A

R

Y 24 A J ¥ L A

MINOR SERIES
A= FIRST DESIGN SERIES

CONTROLS
C = COMMUNICATING

TYPE

1=1S5TAGE
2=2STAGE

3= 3 5TAGE
VaFULLY VARIABLE

VOLTAGE

Table 1: Available Models

o dl Prariti Al Tenditiinm
[ LE LRI ) RPN TAT A
HITISERIRENA Y, L WRIRRRTE
L PERAN AF T )
MR ATE IHRITAERRTE

J=1PH 208-230 VAC 60 Hz
MAJOR SERIES

CAPACITY

24 = 28000BTUHR
36=36000BTUHR
8= 4B000BTUHR
GO =E0BTUHR
REFRIGERANT
Z=R- 4104
¥=M-4548

W = FUTURE REFRIGERANT
REGION

A= ALL REGIONS

SEER2

PRODUCT CATEGORY

P=HEAT PUMP

D=5IDE DISCHARGE HEAT PUMP
A= AIR CONDITIONER

BRAND

R = RHEEM

U =RUUD

5= SURE COMFORT
ML = MAINLINE



3.0 UNIT SPECIFICATIONS

3.2 Electrical and Physical Data

Table 2: Electrical Data

Modal [ T T Furne g HACR Clrcult Breaber
Minbar | Mlhu F;:'f"":; Kl rimuarn Clrrail
4P URY, QUAITR .I Rated Land Lacked folor La s pacity Ampses e nmemn W enamim
Fiatsar Wohigs v Banpa o ELE Amiparen (LAA Anpaus FLA] hmperer Amp
| T 3 5 7l i il
A0 Li i i Ii ]
A0 ] 5 1 2 B | H
_t o LTREL 1il i ! 1 A —
Table 3: Physical Data
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FIPHRY, FHAY qu‘;‘_i::l W, R it B ) Mot Lts, [ka| | S%ieeping Lae. Jhg]
i A1 {14 | 731 [Ti18) Trl:El?ﬂ 181 (138
) 4[] ] 0 [5ad) T9EL 1) W [119)
7] el f2q) [ =0 sl 18 131] 15 {1341
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Table 4: Dimensians
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B Mo lizn D= gziriptinn Chrararos Neépded
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Tools

4.0 INSTALLATION

4.1 Tools and Refrigerant
4.1.1 Tools Required for Installing

and Servicing R-454B Models

M anifold St

= Up o 800 P3G [5,516 kFa] Hiah-Side

— Lip to 250 PSIG [1.724 kPa] Low-Side

— 550 PSIG [3.792 kPa] Low-Side Retard

M anifold Hoses;

— Sarvice Pressurs Rating of 800 P3G [5,516 kPa)
Recovary Cylinders:

- 400 FSIGE [2.7508 kFa) Pressura Rating

- Dept, of Transportation 4BAL00 or BWA00

Nem Kumbe Uespiipion

ey ord Teke Franceraier

[rzammrd Winath

Jiler ey
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Figure 2: Required Toaks for Unit Enstallatizn

ACAUTION:

R—454B is classified as safely group &2L per
ASHRAE Standard 34, Yenify that service agquipmant
end instruments are certified for use with group AZL

refrigeranis, and in pariicular with B—4548,

4.1.2 Specifications of R-454B

Application:

ELEﬂlm!._md_E:E. Equipmant deslgn st
aocommodate tha safety group AZL of R—4548. 1t
cannol be retrofitted info B=4104 and B-22 heat
PUMps,

Physical Froperties: R—£548 has an atmospheric
bubble pomt of =686 °F [=20.9 "C) and an atmosphenc
cienwr poini of -58.0 'F [=50.0 “G]. itz bubble point

10

safuration pressure at 77 "F [25 °C0] is 213 peig [1462
EFa] and dew poind saturation pressure at 77 "F [25 "C)
iz 206 psig [1415 kPa).
Camposition: R-454B ia a non-azeatropic mixiure of
68.9% by welght difiuoromethans (HFC-32) and 31.1%
by weight 23,3, 3-tefrafluoro-1-propena,
Pressure: The pressure of R-4548 |5 similar to that
of R-410A, Recovery and recycle equipment, pumps.
heses, and the like must have design pressurs ratings
appropriate for B-4548, Manifckl sets nead 1o ranga up
to 800 psig [5.516 kPa) high-side and 250 psig [1.724
kPa] low=side with a 550 paig [3,792 kPa] low-gide
retard. Hoses nead to have a seryvice praesaung rating of
B00 peig [5.516 kPal. Recovary cylindars need to have
a400 psig [2,728 kPa] service pressurs rating, DOT
4BA400 or DOT 4BW4G0,
Flammability: B—-4548 is classified as safety group
AZL, where the 2L lammability class indicales lowear
fiammakiiity, R-4548 and air should never be

i

4.1.3 Quick-Reference Guide for

R-454E
Refrigerant R—454B aoperates at prassuras similar
to R—A4104A, Howewvar, i & claseified in safety
group AZL, Ensurs that servicing equipment is
compatibie with R—4548,
Refrigerant cylfinders are no longer color-coded,
F—-454B cylinders are ight green gray in color with
& red band on ihe shoulder or top of the cylindar o
indicate flammability,
R-4548 = only compatible with POE aila,
Wacuwrm pumps will nof remove maislure from POE
oil uged in R-454B sysiems,
R-454B8 systems should be charged with liguid
refrigerants in figuid phasze, R-454B cylinders
sheuld be invarted to ensure liquid charging of the
aquipment,
Do niot nstall &
lima,
A factory-approved bi-flow ligusd ine filter drier
is shipped with avery unif gnd must be installed
in tha Beuid ling at the time of natallation. Oy
miariufacturer-approved liquid line filier driers
shoubd be usad, Filter drars must have a working
pressure rating of at least 609 peig [4.137 kPal,
The filter drier will only have adeguate momture-
holding capacily i the sysiem s properly
avacuated.
Desicoant idrying agent) must be compatible for
POE olls ang B-454B refrigarant,
R=454B cylinders containing less than 50 s of
refrigerant raguire 3 GGA 164 fifting, R-4548
cylinders containing more than 50 bs of refrigerant
requing a CEA BT fittng,

suction line filter driar in the lauid
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4.2 Choosing a Location

4.2.1 Allowable Clearances

12" [30.5 cm] to side inlake fauvars

24" [B1.0 cm] to service access pancls

0" [152.4 cm] vertical for fan discharge

If space limitatiors exist, the following clearances will
have minimal impac io capacily and afficiency and
ara permilted:

Singla-Unit Applications: Minimum of 6" [15.2 cm]
1o side mtaks louvers. DO NOT reduece the GO" [152.4
cm for fan dischargs or the 24" [61.0 cmj sarvica
clearancas.

Multiple-Unit Applications: For unils posilioned nexl
iz each other, & minimum of B [15.2 cm] clearance
betwaan units is recommendad for 2 ton models and
9" [22.% cm] Tar 3 ton to 5 ton modek, Do not reduce
thie GO [152.4 om] far fan discharge ar the 24" [61.0
cm} aarvica clearances.

IMPORTANT: Consult locs! and naticnal building
codes and ordinances for spacial instalation
raquirements. Following location information will
provide longer Bfe and simplified servicing of the
autdoor heat pump.

MOTICE: Thase units masst be instalied outdoors,

Ma ductwork can be attached, or other modifications
made, in the discharge grille, Modificatons will affect
performance of operation,

BT A0S a0

[tmm M gardm li=n Descriptinn Clvmasica Maeded
& , 15 o) W e
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I lvk! Lanrmrimm Feil A
lrgh K les Fackade daigii
E i Brcharge WAl
o 177 Wi CHE2 5 1l
L] ipiin Butewii u b T4 L4 Eniaminnkid

Figure 1 Rogquired Clearances far Unlt Inglaliation
4.2.2 Operational Issues Related to

Unit Location

IMPORTANT: Locate the umit i a manner {hat will
it prevent, Impain, or compromiss e performance
of other equipment installed in prozimaty to the

urmil, Maintain all required minimum distencas o

gas and elactnic melars, dryar vanis, and exhaust
and inlel openings. In 1he absence of mation:s!
cades ar manulaciurers’ racommendations., local
cade recommendations and reguirements will laka
pracedanca.
* Refrigerant piping and wirng should ba propery
sized and kepl as sherl as possible b avoid capacity
lasses and ncreased oparating caosts.
Locate the unil whara water runcff will nat create a
prilam with the eguipmant, Position the unit away
from the drp edge of the roof whanever possibls.
Lnits are weatharzed, bul can bae affecisd by the
Fodloewing;
Water pouring mte the unit fromthe junchon
of rpaflines, withowt pratective gutiering, Lafgs
volumes of water enfering the heat pump white
cperation can impact fan blade or mabor life, and
coil damage may aocur ioa heat pamip if moisture
cannot drain fromm the unit under freezing conditicns.,
Freezing moisture or steeting conditions can causs
the cabéinel 1o ice-over prematurely and prevent
heat pump operaton, requiring backup heat, which
generally resuits in less economical operation It is
highly recommendad o switch the EcoNet™ Conirol
Center or thermostat to the "Emergency Heal” mode
during freezing rain or sleeling condilions fo prevent
damage 1o the outdoor codl from ice accumulating on
the fan hlade,
* Closely follow the clearance recommendations in
seclion 4,.2.1.
= 3T [81.0 cm) to the service panel access,
= B [152.4 cm] above the fan discharge (Lni
top 1o prevent racircidation,
= B [15.2 cm] o the coll grile air inkets
with 12 [30.5 cm| minémum recommended,

4.2.3 Corrosive Environment

The metal parta of this unit may be subject to rust or

detergration f exposed t0 & cormosive enviranment,

This axidation could shorten the equipment’s wseful

fife.

Corrosive elements include, buf are not limited Lo,

salt spray, log or mial in seacoasl areas, sulphur or

chloring from Fawn walaring systems, and varous

chemical contaminams from industries such as paper

millla and petrolewm refinesies,

If tha wnit is 1o be installed in an area where

contaminants are likely fo be a problem, special

attenticn should be given to the squipment kocation

and exposure,

= Avold having lawm sprinkler heads spray directly on
the wnit cabinet.

= In coaslal areas, locate the unit an the side of the
bBuilding aweay from the waterfront,

= Shielding provided by a fence or shrubs may give
some profestion, bt cannot violate minkmue airflow
and service access clearances,

L]
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AWARNING:

Disconnect all power Lo unit before starting
mamtenancs. Failure o do =0 can cause alecirical
shock resulling in severe personal injury or death.
Reqgular maintenance will reduce fhe buildup of
cantaminanis and help to protect the wnit’s iinsh.

Frequent washing of tha cabinet, fan blads.
and coll with fresh water will remove most of
the salt nr pither conteminants that build up on
the umiL

« Regular cleaning and waxirg of the cabinel
with a gocd automobile polish will provide
EOE profection,

o B gocd Fguid cleansr may be used sevaeral
limes a yvear o remove matler thal will not wash
ofl with waler.

4 2.4 Customer Satisfaction Issues
The heat pump shauld be located away from the
living, sleeping, and recreational spaces of the
owner and those spaces on adipining property.

« T prevent noise iransmission, the mounting pad
for the outdoor unit shawd not be connecied o
the structure and should be beated o sufficlent
distance sbove grade o preven! ground water
fresim enkaring the wnit,

4.3 Unit Mounting
4.3.1 Unit Mounting Methods

The outdoor heal pumip und may be mounted in a
number of ways. The mast common method i3 on the
geroired mrounted on a concrete or pre-fabricated pad,
it can alse be mounted on a ground or rocl mounted
metal frame, wooden frame, or 4" 2 27 [30.2 ¢ = 10.2
om)] wosden stringers. 1L is extremely important to
pripery secure the unit e the pad or frame 30 1 does
ot shift during high winds, seismic events, or obher
aulside forces o ehminate he possibiity of 3 safety
hazard or physical damage to the unit. Local codes

Ir regions subject o freguent hurricanes and seizmic

Location

events will dictale specific mounting reguirements and
sl e followed. & 8 also important (o elevate the
heat pump m araas thal recelve a significant amount
af snowfall 20 accumidated snow does not black

the autdeor coil and Interfers with drainage of water
during the defrost oycle, Refer to Section 4,34 for
typical ground spow levels for different regions of the
LISA,

4.3.2 High Wind and Seismic Tie-

Down Methods

Tha manufacturer-approvedirecommanded method
is @ guide io securing equipment far wind and
seismic bads. Cthar maihods might provide the
same result, bul the manufacturer meathod is the
orily one endorsed by the manufacturer for securing
aguipmeant whera wind or earthguake damage

can poour, Addifional informaticn s availabla on

the manufaciurer's wabaite or from the wholesale
disfributos,

4.3.3 Elevating Unit

If glevating the heat pump, either on-a flet roof or on-a

AWARNING:

Secure an elsvated unil and ils elevating atand in
order to prevent lipping. Failure to do so may result in
severe parsenal injury or death,

slab, obeerve the following puidelines.

The bottom of the besepan has receptacles for 4"
{10.2 cm] schedule 40 PYE pipe that can ba cut
to length and used as nsers for slab gpplications.

= Ifelevating a unit on a flat noof, uss 4" 1 47
[10.2 cm % 10.2 em) ar eguivalent siringers
positionad o distribute unit waight evanly and
prevant nolse and vibration,

*  Heat pump produects will need o be elevated per
lpcal climate and code paguirements to provids
clearance above the estimated arawfall level to
ensura the unit will be protected trom damage.
Failure to follow these instructions may result in
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equipment damage and impropar operatan,
MOTICE: Do mot block dran openings an hotlom of unit,
- If unit must ke elevated becauss of anticipatad
amwfall, sscure unit ana elevating stand such that
unit andfor stand will nat tp over or fall off. Keep in
rmnd that semeone maay try b clmb an unit,

4.4 Refrigerant Line Set Selection
4.4.1 Replacing Existing Systems

To preveant failure of 8 new unif, the existing line set must
be correctly sized for the new unit and must be cleared
or replaced. Care musi be taken so the expansion
davice g not plugged. For new and replacement units;

a liguid line filter dner must be installed and the ing s&l
must be proparfy sized, Test the oi for acid, If 1t tests
positive for acid, & sucton line filker drier iz mandatory,

WARNING: When using a torch during brazing,

T e i =]
il r far
i d
flushed with nitrogen before use. i is recommended
to replace the lineset if possibla,

IMPORTANT. When replacing an R-410A or B-22 unit
with an R-4548 unil, verify that the lineset and any
|oirts in the lineset comply with local building code. Only
brazed or welded |ointa and mechanical joints using
filtings listed fo UL 207 are permitied.

4.4.1.2 Lineset Joints

Ondy brazed joints, waldad joints, or mechanical joints
iszirg fittings listed o UL 207 are parmitted on R—4548
gystem finssets, Fiald-made Inaset joints sheold e leak
tested using an AZL compatible leak detecior having
senativity of 0.2 oz fyear [5 glvear] ar better, Tha leak
datector should ba spproved for use with group AL
refriggerants. and in particutar with B-t548,

4.4.2 Line Set Application

Considerations

The InlEwing are specia! considerations thal need {6 be

sddressed when salecting and instaliing a ling set.

+  Addifional refrigerant charge

*  Fitting losses and maximum aquivalent ienglh
considerations

+  Refrigerant migration during the off cycle

= Ol medurm to the compressor

= Capacily lossas

= Syslam all level adustment

4.4.2.1 Qil Return to Compressor

Small amounts of comprassor crankcase cil is picked

up and carried aut of the compressor by the maoving

rafrigerant and is coculated through the systermn along

with the rafrigarant befure it retums o the compressar

crankcase. |t s crtcal o the life of the compressar for

fha pil to be abls to refum to the camprassor o maintzin

an adaguats level of ol in tha compréessor crankcase,

Cwersized vapor fines rasult in inadeguate refrigarant

velooities to carry the il glong with the refigerant and

wall causa the il fo acoumulats in tha low spots in the

vapor ling instead of heing returned to the comprasaor

crankcase. This s espedially frue lar lorg ling langlths.
Variabie speed syslems present an additional challengs
dua 1o the fact that the system operates al a significanily
reduced refrigaerant flow rate far a significant percentage
of oparling tims. Only usa the vapor ne sizes listed in
Tabla 2 ta assure propar ail return, DD NOT cvarsize
wvapor line!

4.4.2.2 Refrigerant Migration During Off
Cycle

Lang lime set applications can reguire & considerahia
amaunt of addifional refrigerant, This additonal
refrigerant needs o ba managed throughout the entire
amirent operating envelopa that the system will go
throwgh during ite e cycle, Of-Cyele migration is
whers excess refrigerant condenses and migrates

to the coldest andfor lowast part of the sysiam.,
Excessive build-up of refrigerant at the compresscr

will result in poor refiability and noigy opsration during
startup, Section 4,52 demonstrates the reguired unit
configuration for differant applications.

The suidoor wunit contrels can ensrglze a porton of the
compreasgr motor siator as needed during the off cycle
lo prevent Bguid refrigerant from accumulating inside the
compressorn, siméar lo how a erankoass heatar lunchions
on conventional sysiems,

4.4.2.3 Maximum Liguid Pressure Drop

The toial bguad line pressure drop must nol exceed 50
paig [345 kPa] to assure 8 solid column of liguid at the
metering device and slable control of superheal, Be sure
o account for vertical separation, albows, filter driers,
solencid valves, sight glasses, and check valves when
cafculating lquid line pressurs drop,

4.4.2.4 Liquid Line Refrigerant Flashing
Exceasive pressure drop and heat gain In leng liguid
lines can resull in the refrigerant flaghing info a vapar
hefore it reaches the expansion devics which will
dramatically reduce the capacily and efficiancy of

the system. For this reason, the Bould line must be
sized properly using Table 2 and must be inaulated in
unconditioned spaces,

4.4.2.5 Oil Level Adjustment for Long Line

Set Applications

Additional oil may need 1o be added if refrigarant is
added during inataliation. If the zyslem conlaing mors
than 20 Iba [9 ka] of refrigerant charge, add 1 fluid oz of
POE nil for every § fos [12 mi'kg) of refrigerant charge
over 20 Ibs [9 kgl

4.4.2.6 Capacity Losses

Long line lengths can esull n 3 reduction i capacily
due 1o vapor ine pressure drop and heat gamn or loss,
Refer to Table 2 for capacity loss mudtipliers for various
vapor line diameters and equipment fne l=ngihs, This
table does not account for amy capacity oss dues to
heat gein or ksa from the environment, | i3 extremely
important nab [ oversize the vapor ling 1o minimize
capacity [oss al the expense of proper oll returm. If the
table shows an "NR” for a particular vapor line giameter
ard length, or, If @ vapor line diameter is nol listed, il
refurn will nol be adaguate,

2
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4.4.3 Line Set Length and Fitting Losses

Refrigarant wking Is measured in lerms of aclual length and egquivalent length, Aclual length is used for

refrigerant charge applications, Equivalent lenglh takes info account pressure lesses from tubing length,

fittings, vertical separation, accessories, and filler driers, The labde below references different commonly
uzed eqguivalent [ngths,

Table 5: Equivalent Length for Fittings: ft [m]

ey g-Frviy b, e Sobemald Chack Eighl Fitur
| e o Eller Yalve Valvs Ghss Diis
N R T L[o#) 08 |M]| LR 0] ELIY 1111 AR (11
LR L by [ | 04 [@ii) Ty L5 CREL B L1470
LRI LED48] 1 B5IR151 EEE ] A[LAE 1E(A M1 143
14:195] {958} 13[am| asi) st Hau] as[am] b1 A1
I8 [TR 1] ek i 1§ [eas) BTzl HHE] F[241] I [ad; &[1.41
IL SR [0 5] i Fi] 1 RiE 5] LU ]| 1M F2f1ad] RILETH kL1

4.4.4 Liquid Line Selection
The purpase of the lquid line is to trensport warm sub-cooled liquid refrigerant betwean the gutdoor unit o the
indods unit In the cooling mada. In the heating mods, the liguid line relurns sitb-canled Fquid from the indaor unid
to tha ouidoor unit. I©is impartant nat to allew the refrigerant to flash into superheated vapor pior to enteding the
expansian device of the indoor cail or outdeor unit. Flashing of refrigerant can acour for the fellowing reascns:
« Loy rafrgerant chargs
*  |mpmpery 2elecied Eouid lire size
«  Absomption of heat prior to expansion davice
*  Excessive verfical separatian between the cutdor unit and indoor coil
«  Restricted iquid linear filter drier
«  Kinked liquid line
The fofal pressure drop alloweed for the figuid line is 50 PEIl [345 kPal. The procedurs for selecting the proper Fquid
fine is as fallows:
«  Measure the iotal amount of verfical separation betwean the outdeor unit and Indoor codl.
*  Measure the total indoor length of liquid line reguired,
«  Add all of the eguivalent lengths asacciated with amy filtings or eccessorias using Takle 5,
«Add the linear length o the iotal fiting equivalent length, This will equeal your tofal equivalent line length,
«  Reference Table § to verily the calculaled equivalent length is acceptable with the reguired vertical agparalion
and diameler of liquid fing,
Example: A 3-ton heal pump unil is installed 25 below the indocr wnil, requires a 75" of 127 diameter liquid fine,
3/4” wapor line, 4 90° LR elbows and a flter drier.
Fitling Equivalent Lengih [T} =4 = 9" + &' = B.&'
Total Equivalant Length [fi,} = 78" + 9.6" = 84.8'
This applicalion B aceeplable because (he 25 verfical rise is less than the maxium rise of 50 for this application,

14
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4.4.5 Vapor Line Selection

The purpose of the vapor ineis o relum superheated vapor fo the condenizing unit from the indoor ¢oil In the
cooling mode, While in the haaling mode, the vapor ling franspors dischargs vapor to the indoar coil from
the outdoor unil, Proper wvapar line sizing s important because it plays an importarit rolg in returning ol o the
compressor o prevent polentizl damage 1o the bearngs, valves, and soroll sels, Also, an improperly sized vapor
line can dramatically veduce capacity and performance of the svsiem, The procedure for selecting the proper
vapor line iz as follows:

1. Determing the iclal ingar length of vapor ling regueired,

2. Add-all of the equivalent lengths assecialed with any fittings or accessenes using Table 5,

3, Add the lirear lzngih and fotal fitfieg equivalent length, This will equal your total eguivalent line Jength,

4. Reference Table & to verfy that the calculated equivalent lenath falls within the compatibifity region of

thi chart,
B, Werify capacity loss iz accepiable for the application.
Table 6&: Refrigerant Line Sizing Chart (English Units)

19 SEER2 Variable Speed Heat Pumps
Cutdoor Unit ABOVE or BELOW Indoor Unil
Allowable | Allowabls Egjulvalant Luﬂg_ﬁh (Feat)
UnRSize |Lauid Lina Vaportine | <a5 |  2e-50 51-75 76-100 | 101925 | 1264150
Maximum Yertical Separatian | Capacity Multiplier

114" " 26 M1.00 G} ;0,53 331098 A/ 087 MR MR
Engt gan 2511,00 50090 33/ 004 SO ooy LT R 50J095
3:':' Tan e ag 25 11,08 507093 337058 50/ 097 60 /0,98 600,95

NuE'EEE:-I. 114" aan e 25 71,00 507 1.00 dx/0580 8099 NE MR
&Me" biir- bl 28 M1.00 550,00 S0y 0,890 50/ L83 HO 0,59 G0 F {58
arg? 511 b 29 MO0 20./1.00 a0y U4 R R 9L 14,54 al F0.9E

SME" gat 257004 07087 504095 5O f 0,85 367 0.8 ME

AT 54" 251 0.89 90 1 05T 207 086 &0/ naa a0 0 MR
A Ton Aalcy RIE 257 1.00 507088 a0 028 50/ 094 I 0ET 207 10,96
g i 257 1.00 S/ D00 504008 50/ 0.58 504047 0498
Liry A 25 1 1.00 50010.98 S0/ 0.88 80/ 0.98 500 087 &0 f0.98
e anar 254058 60 /0.9 o071 050G o/ 0.56 90 1 093 BO F g2
4 Ton 172" R4 257084 50 7 0.96 S0 056 &0/ 086 50/ 023 RS 092
Jra" e 25 1,00 S0 7050 507 088 S0/ 1B B0 7 0SE 50 70,9¢
172 TIE" 251,00 50 0 0,95 50ri D29 &0/ 0.98 S0 £ 0,98 BOTD.SY

arg® i 254 0,98 507 057 507056 &0/ 003 46/ 0,61 MR

12 da 251 0.88 S04 087 5040085 507083 saingt MR
E Ten 3|t FiE" 257 0,88 g 5080 507058 501,87 50 050 AR rooh
H.DE-'[EEE.; Has g 5/nu8 50 0.%5 S04 088 oloer 50/ 0,56 S0rogs
arg” 1=18" 257 1.00 S0 .00 501,00 3 ¢ (.89 60 10,99 08§ 0,99
12T 1-1/6" =~ 25 4,00 54 41.00 &0/ .00 £/ 0ma 50 70,50 50 7 0.9%

nkes

1) Do ret epeeed 16011 Edsar lng length,
&} Do not exceed 50 1 vartical separation bebwesan indeor and mutdoor unite.,

Buign|

3] " " vagear |ine shousd n-rlE"' b L for 2 Loe Sysienys I oubdoot unif 3 Gelow of ab Samd laved Ak indcot unil B assire progaer
&l Falurin,

A1 1=18" v lirme shasdd only e uded for 5 o ayvate s il oo unif in bedow or ab same layved as indoor unil o assure prop=
e il relum,

b Alwayes uze the smallest g ine allowsbis to minimee refrgerant charge,

&l Applicatons shaded n Bight gray indicate capsciy mulhipliers betwesn 0,00 and 086 which are-not recommanded, tut sre
allowad.

Ty Applications shaded in dark gray are not recommended due 1o excessive liquid or suetion pressurs drop. Consult Lang Line

Bat Guide for further information. 15
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Table 6B: Refrigerant Line Sizing Chart {Metric Units)

19 SEER2 Variable Speed Outdoor Units
AN il Allswaile Durtdoor Unlt ABOVE or BELOW Indeor Unil
Unit Size | LHG4Id Line | Vapor Line Ecpshvaluint Lovighh | Fael)
Size Size <8 | 8sas | 162z | 2430 | mae | 2046
mm: [ Mok fin ] Maximum Vertical Ssparation | Capacity Multiplier
.45 |14] 1586 [S0E] &4 100 15 ¢ 088 10 rossE 21087 hIR MR
ik Tohd (5G] 1688 [5/8) B 1.00 15,1059 G098 | 150097 151 D56 156 1 uBG
Z0Ton | 253138] 1588 [5i4] Bita0 | 15(o08s | 157008 | 15/0087 | 15c008 | 15/0.85
*B5EE B.35 [144] 19,05 [34] * B/ 100 157068 | 107088 | 20089 MR MR
el T8 [i1E] 18006 [Ad] * B{1.00 16 ¢ (.54 1570.9% | 15/0.80 154 068 15 /.98
a3 (a8 | 19.05 (a4 Bf100 | 45/009% | 16082 | 15/059 | 15/098 | 15/0.88
T84 [G1A) 1685 [548) B/ 048 16/ 087 157085 | 157083 1 111081 MR
8,53 [2] 16,88 [Hra) #4088 16 rg.av 155085 § 1608 | 180389 MR
1;::;?_;11]': Tord [5iE] 15,05 4] B .00 157 (.59 187099 | 157050 117 057 i
B3 3] Tel (4] B 100 1%/ 10594 157099 | 15098 15 057 15 1 (98
P27 [1rE] 1906 (1) Ef1.00 15 ¢ (.54 157088 | 1570.88 164 087 15 (98
8.53 [3d) 19,00 [3/4] B{0.58 151058 5 008 | 150086 | 15/ 053 157383
wakw [ 1270109 19.05 [304] 8/0.59 | 15¢0.88 | 5/098 | 1510985 | 151033 | 1657082
{4 Ton] 8,53 |2r] 27,23 [7/8] Bit1o0 | 46¢/p08 | 16005 | 15/0%8 | 15/088 | 15)0.97
PET [172] 2223 [T B 1.00 15 ¢ (.54 1597099 | 15/0.98 | 15/0.88 15 1 0857
0.51 [3:4] 19,06 [3/) B4 0,90 15 /.87 157085 | 15/0483 | 1403 NE
p— P2 [102] 1905 [3/4) 5 00g 16 fo.ar 157085 | 157 0.6 15+ 061 MR
{& Ton] 853 [A8] 22.33 [T B89 16/0.88 | 1G/058 | 150057 1651 0LOE 12 { 95
*SEE 12.7 [112] 22.23 |78 Biopa | 1B/oEe | 155098 | 15/047 | 15096 | 15085
MRS 853 [348) | 2856 [1-18)* BY 100 167 1.00 15100 | 18/0,9%% | 157054 121 0.98
1271112 |zssep-4m)*r] B/to0 | 165¢t00 | #5/100 | 15/080 | 15/098 | 15/089
HNaotes:

1) Do not excesd 46 meters inear ling l=nath,
2) Do notexceed 15 melers verlical separaticn between indasr and ouldaor units.
31 ° 19.00mum |34 in.) vapor ling should only be usad for 2 ton systemns il euldoor unil 4 balow or At same aval

as indoor unil {o agsure proper ail return,

dj = 28.58mm [1-1:8 in.] vapor line should only be used for & fon systems if culidoor unitis below or at same
level as indoor unif to assure proper oif refurm,

) Always use the smalkest liguid line allowszble to minimize redrigerant charge.

&) Applications shadad in fight gray indicate capacily mullipliers betwesn 0,90 and 0.96 which am not

recomuriended but are allowed.

7} Applications shaded in dark gray are not recommendad due fo sxcessive liquid or suction pressure drap,
Cansult Long Line Sel Guide for further information.




4.5 Line Set Installation

1. Uise care in routing tubing and do not kink or
bwisl Use a geod quality ubing bender on (he

vapor line o prereant kinking.

i Reairfis Db ighi nf
|y Hangw!
I Frormned Bega

Figure 5: Temporary Hapger and Pesmanent Hanger

Z. Route fhe fubing using lemporary hangers; then
siraighten the tubing and inztall permanant hang-
ars, The tubing must be adeguataly supportad,

3. |zolate the vapor line from he bullding strictune,
If the wapor fing comeas in contact with insida
walls, colling, or Moating, the vibration of the
vapor line in the heating mode will result in noise
Inside the struciuse.

4, Blow out the figuid and vapor [ines with dry retroe-
gen before connecting to the ouldeor undt and
indeor codl to remove debris that can plug the

1 | T 1 | 1 | 1

el 1 1 | 1 [

aApAnEIon deieca.
Figure §: Isalate Vapar Line from Building Structure

4.5.1 Important Tubing Installation

Practices

Observe the fallowing when instaling cormrechy sizad
tyvpe "L refrigerant tubing between the outdoor unit
and indoor coil:

=Check Tabke 5 for the correct vapor line size and
lquid line size,

-If a portion of the liguid line passes through a
wvery hot area where liquid refrigerant can be
heated to form vapor, Insulating the liquid line is
required,

sUse clean, dehydrated, sealsd refrgeration-grade
tuhing.

*Always keep tubing sealed unbl tubing is in place
and connections are-to be made.

«A high-guality hiflow filter drier iz included with ail
R-4104 heat pump unitz and must be installed in the
lequid lire upan unit inslakation,

*When replacing an R-22 avstem wilh an B-4104

system and the line set is nat replaced, blow oul
the lines with dry pitrogen to remove as much of
the remaining mingral oil a3 possible, Check for low
spols where ol may be trapped and take measures
to drain the oil from thoss areas.
Figure T: Debur Cul Tublng Ends

«If tubing has been cul, debur the ends while holdirg
thee fubing ina posttion to prevent chips from

falllrg inte lubing. Burrs such as those caused by
tubing cutters can affect performance dramatically,
particulady onamall dizmeter lguid lines.

sFor best operation, keep ubing run as short as
poszible with a minimum numbear of elbows or behds,

sLocations whers the twhing will be exposed to
mechanical damage should be avoided, IT T iz
Pecessary o use such lecations, the copper

tbing should be protected by a housing 1o prevent
damage.

Buign|
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4.5.2 Relative Location of Indoor and Outdoor Units

Rar Pevecrigtnin 1
Wy bear
| Fubyreacn Teiln b For Moo |nagih Linileders
7 hmhhqhm Eaidest Uul Yeuly

=
Dot Trind Ty [opuiiies ﬂnr\p;.,l'ﬁh'ﬁl.qﬂllll
I dniardivaned Spoxe Fa long Lird llrhh;ll.

3 bl apar Lna bl Lt ST-A1219-01-01

Figure §: Slop Vapor Line Toward the Indoor Unif

4.5.21 Outdoor Unit Level or Near Level to Indoer Coil Line Set

For applications with the cutdoer unit and indoor unit on the same leval the following is requered:

tnsulsted liguld ling in unconditicned space anly.

Insulated vapor ling full lenagih,

- Mapor fing should slope toward the indaor unit, (Reference Figura &)

. Follow the proper [Ine sizing, maximum lIinear and equlvalens length, charging regquiremeants, and oll
lewal adjusimeants spelled owt in this documand,

. Verify at leasi 5°F [2.8"C] sub-cooling at the indoor upli prior 1o expansion device,

4 B

h

Tubing
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Figure 3: Leng Line Liguid Line Reuting

4.5.2.2 Outdoor Unit Below Indoor Coll
For applications with the outdoor unit Below the indoor coll, the following is required:

e B B

3.

B

Inverted vapor-lins trap {Referenca Figure 3}

Insuiated Hquid line in unconditioned space only.

. Insudated vapor fina full length,

Faltoy the proper ling sizing, maximum linear znd equivalent length, maximium vertical separation
chamging requirements, and ol level edjustments spelled out in this document.

Measure presaure al the louid line service valve and prior 1o expansion device, Verify that the pressure
drap is nol greates than S0 P51 (345 kPa],

« Far elevations greater that 28" [8 m] 2 lowar aubecaling can be sxpacied,

7. Werify there is ai leas=l 5"F [2.8°C] of figuid subcooling at the indoor coil prior 1o the expansion davica.

Buigng
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Figure 18: Liquid Line Routing for Unit Installed Above Indoor Cail
4.5.2.3 Outdoor Unit Above Indoor Coil

For apphicatons with the outdosr unil above he indeor coll the following = required
1. Insulated hguid ling in unconditioned space only,
2. Follow the propar ling slzing, maximuem linear and equivalant lergth, maimum varlical separabion,
charging requiremenis, and oil level adjusiments spalled out in this document,
3. Insulabed vapor ling full kenglis,
4. Verify al least 5°F [2.8°C) of figuid subconling at the outdocr unit prior 10 expansion-devica in the haal-
Img modie,

Tubing



4.5.3 Tubing Connections
Imddoor coils heve only @ halding charge of dry nitrogen,
Keep af tube ends sesled unfil connactions are o be
made,
1. Uge type "L" copper refrigaration uling. Braze the
connections with the following alloys:

» = Copper o copper, 5% stver minlmum
» — Copper o stes] or brass, 15% silver mirimuem

Figure 11; "L” Type Refrigeration Tubing Locations
2. B cartain both refdgeant shutoff valves af the
ocutdoor unit are closed,

p o e°

Figure 12; Remove Caps and Schrader Cores
3. Remowvea tha caps and Schrader cores fram the
pressure ports to protect seals from heat damage.
Bolh the Schrader valvas and the service valves
have seals that may be damaged by excessive
haal.

Figurs 13; Clean Ingide Fittings and Ouisids Tubing
4, Clean the inside of the Mtings and outside. of the
tubing with a clean. dry cloth before soldering.
Chean out debriz, chips, dirt, elc., that eaters tubs-
img ar 2arvics vakve connsctions.

Figure 14; Wrap Valves Befors Applying Heat
4. Wrap valves wilth a wel rag or tharmal barrier
compourd Befora applidng heal.

Figure 15; Braze the Tubing
&, Braze the wbing between the culdaor unit and

indoor coll. Flow dry nifrogen into 2 prassura port
and thrawgh the ubing while brazing, but do not
allow pressure inside fubing which can rasult in
leaks, Onoe he aysiam ia full of nilrogen, the
nitrigen regulator should ba urned off o aveid
pressuring the system,

Figure 16; Cool the Joint After Brazing
T. Aftar brazing, vse an approprigie heatsink material
b gl the loinl,
&. Reinstall the Schrader coras intn both pressure

ports,

Buign|

Figure 17; Do Allow the Yapor and Liguid Lines to Gross
4, Da not aflow the bare vapaor fing and liquid line
tor e in confact with each other. This causes an
undesirable heal ransfer resulting in capacty loss
and increased powear consamplion,
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4.6 Initial Leak Testing

Indoor codls have only a haldlng charge of dry
pitrogen, Keep afl tube ends sealed until connectiong
are [0 be made,

AWARNING:

Do not use oxygen to purge lines or pressurize
system for leak test. Dxygen reacls violenlly with
oil, which can cause an axplosion resufting in
gevara persanal injury or death.,

The variable speed inverier driven beal pumps ang
equlpped with an EXV and must be malched o
imdaor coffs or ai-hardlers thal are alse eguipped
with EXVs, During shipment. vibration fas bean
found o move the EXN stem vale o8 near closed
position desplie being sat to 2 fully open position in
fher factory, Prior to [eak testing i &= recommended o
apply power to the indoor and cutdoor units, making
sute there 15 ne call for operalion by disconnecting
the EcoMet™ control center or thermostal. By dolng
fhiz, the controls will mmediaiely close he EXV's
followed Immediataly by opening tham 1o the wide
open position, parmitling Imee flow of nitregen through
e sustam duning the brazing process.

Figgiere 13: Pressurize Line Set

1. Preasurize ine sal and coil through senvice fils
tings with dry nitragen ta 150 PSIG [1,034 kPa)
[rmaximum}. Close nitrogen fank valve, ket sys-
tam sit for at least 15 minutes, and check to saeg
It the: pressure has dropped. It the presaunre has
dropped, check for leaks al the line s&t braze
jeints with soap bubbles and repair leak as nec-
essary, Repasl prassure tasl, I hne =56l and coil
hold pressure, proceed with ine set and coil
evacualion (see Sections 4.7 and 4.8 far avacu-
ation and final leak teasting).

Figure 18; Insulate Yapor Ling

2. The vapar line must ba insulated for its entire
lerngth 1o prevent dripping iswealing) and prewvent
performance lossas. Closed-cell foam insulalion
slech as Armaflex and Rubatex™ are satafactory
imsutations for this purpase, Use 102" [12.7 mm)
miknimnum irslation thickness, Addilonal insula-
tion may ke required for long runs, The kquid
[ st be insulated in any unconditioned
space when long line sets are wsed and anylims
the liquid line & fen Ihrouah an dilic due b hot
tempemturas that coour thars,

4.7 Evacuation

Figure 20: Evacuate Alr and Moisture from System
Evacualion is one of the mosl important parts of the
endire insiallation and service procedura, The file
and efficiency of the eguipmeant iz dependeant upan
he thoroughness exerciaed Dy he serviceman when
evacuating air and moisture from the system.

Air or nitrogen i the syatem incCregaes condansing
temperature and pressung, resulling in ncreased
power conaEmplion, erralic speralion, and reduced
capacily.

Maoisture chemically reacts with the refrigerant and ol
o form comosive acid which attacks the compressor
mokor windings and intermal parts and which can
result In compressor failurs.

3, After the sysiem has been [sak-chacked and
proven sealed. connast the vacuum pump and
gvacuate sysiem bo 500 microns and hold 500
micrans or less for at least 15 minules, The
vacuum pump must be connected to both the
hagh and low sides of the system by connecting
to the two pressure ports. Uss the largest size
connections avallable since restrictive service
conngclicns may lead to false readings becauss
of pressure drop throwgh the fitings.



Figure 29; Gpen Both Sarvice Vahas
4, After adequate evacuation, open both service
valves by ramoying both brass service valve
caps with an adjustable wrench. Insert a 318"
[5 mm] or 5A6" [B mam] hex wrench into The stem
and brn countercliockwise until the wrench stops.

Figurs 22; Connect Gauges
&, If hot already connecled from evacusation pro-
eSS, galges musl be connected al this polnt to
chack and adjust charge.

IMPORTANT; Compressors {especially seroll
type) should never be used to evacuate the air
conditioning system because internal glectrical
arcing in near vacuum condilions may result in 5
damaged or failed compressor, Mever run a scroll
compressor while the system Is in a vacuum or
compressor fallure will sceur.,

4.8 Final Leak Testing

Aftar the unit has baen properly evacuated and
sarvies valves openetd, an AZL compatible leak
detactor should be used to delect leaks in the systam,
Al joirts and piping within the outdoor und, indogr

codl, and interconmecting tubing should ba checked for
leaks. If aleak Is detected, the refrigerant should be
recovared before repairing the leak, The Clean Alr Act
prohibits releasing refrigarant into the atrmosphere,

4.9 Control Wiring
AWARNING:

Turm off alectno power at the fuse box or service
panel before making any slecirical connections,
Also, the ground conpaction must be completied
hefore making line voltage connections. Failura
ta do 50 can result in electrical shock, =evers
parsanal injury, er death,

o ]

4.9.1 EcoNet” Communications

The EcoMet™ anablad (-JAT9AYP19AY Series heat
pumps and air condilioners are specifically designed
o ba matchad with and EcoMNet™ enabled air-handier
or gas furnace and the EcoMNet™ Contral Centear.
While they can ba controlled by convenlicnal 24

WAL controd wiring and a conventional thermostat for
lemporary emergency situations until communication
sEUas are resalvad, Unit operates as & single stage
syslem, and this eliminates many of the advanced
aparating ard disgnostic fagtures,

4.9.2 EcoNet™ Control Center

Installation

The EcoMet™ Contral Conter shiuld ba mounted 4
o 5 feet [1.2 10 1.5 m] above the fleor on an nside
wall of the [ving room of & hallway that has good
air circulaticn from the other rooms being comnlsolled
by the Control Center. 115 eszential that hera

e frae alr circulation ol the location of the same

avarage lemparature as other rooms baing controlied,
Movemen! of alr should not be sbatructed by furnitura,

deors, draparies, ale, The Controd Center should not
be mounted where it will be afected by dralts, hot

of cokd water pipes or air ducks in walls, radiant heal
from Nreplace, lamps, e sun, TV, or an outside wall.
Sea ihsiruclions packaged with Contrad Center for
detailed mounting and Inetaliation inslructions,

4.9.3 EcoNet” Communication

Wiring Connections
The fawr 18 AWG low-voltage conirol wiares must be
nstalled from the EcoMet™ Control Center o the
mdoor und and from the indocs unit 10 the outdoor
wiil, The wire engih beteeen the Control Cener and
indoor undt should nol be greater than 100 faet [36.5
i
The wire lrgih beteresn the Indoor wnit and outdaor
unit ghould net be greater tham 125 Teet [38.1 m].
Furning low=voltage wires o conduit with lne waltages
power wires iz nol recommeanded. Low-vollage wiring
miustbe connected & the low voltage eeminal block
on the Universal Dutdoor Control . The terminal block
can be unplugged from the contrel board to facilitate
wirng.

vAn Ecoblel™ communicating heat pumg system

conzists of these matched componants;

TEcoNet™ sommunicaling outdeor unlt.,

JEcoNm™ communicating air handler or EcoMNet™

communicating furnace,

+EcoMNet™ Control Cerntar,



Wiring
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IMPORTANT: The EcoMet™ control syalem raquiras
continucus 18 AWG thermasiat wire. Do not use
phaore cord 16 connact indoor and surdoor units, This
will damage the conirals.
The EcoMel™ control system reguires four (4} contred
wires for unil cperation

R 24 VG

<5 24 VAG common

Data wire E1 Communications

«Data wire E2 Commurnicatons
The EcoMel™ enabled air handler or furnace is
eguipped with g 24=-volt, 40 or 50 VA Iransformer for
proper syslem operation. See Figure 23 below for low
violtags wirlng connections,

el et
Tﬂ' El.r:-g:-:.'
fal | S H ALE
o Wi NN i

A . S—— S
EH—Prrrsnrnsai.. 'I' .......... P
m-—ldrllﬂrrlrnn -------------------------------- -‘:’:}

Fralbnstalad . e

Pty Stawdad

Figure 23: Low Yoltage EcoNel™ Wiring

Thsss wings need 1o ba connetled 1o each devica
{Contral Cenler, indoar alr handler or furnace, and
cuddoar unit),

Once all devices arg Lonnecied, apply the line
voltage ta the indoor and ouldoor unils,

When all devices are powered, the EcoMet™ Conlrol
Canlar shoukd detect the indoor and owtdoos unils
within 45 seconds.

DOnoe the system s powersd and all components are
communicating wilh each other. the alirflow seilings
will be automatically configured in the ai-handier o
lurnaca.

All adjustments for indoor airllow are made al the
EcoMNel™ Conirol Center from this point. lems

that can be changed are sirflow trim adjestment,
on-demand dehumidification, cooling and heating
airflow and eleciric heat airiow. The Cantrol Cenler
also has & wide range of faull and history information.
To aceess ary of the conlrel center manus press

ihe satfings, stalus, or service icons 2l the boltom of
the iouch screen. Rafer 1o tha air handier or furnace
installstion manuzl and lhe Ecobllet™ Control Canter
installetion manual for further dedails an seiting up the
sysiem and availahla adjustman oplions.

4.9.4 Conventional 24VAC
Thermostat Control Wiring

Connections

The [=1AT2AY - 1P194Y senes of heal pumps allow
The insialler ke use conventional 24 VAC control
wirng and a cormmniional thermaostat for mited wml
oparation. The system will opsrate a5 a single stage

system 2t nomiral capacity.
IMPOQRTANT: The preferred method of unit
installation and cperation (g by the Ecobat™
Communizating System which allows access 1o the
faull higtory of the system. This diagnoests information
bz not avallabke at the thermostal when the (=1A124%)
{=)P13AY unit is using a conventional thermostal
Thermostal condrol wirtng requires a minimum of five
{5) Wrires for proper unil operation;

B =24 VA

Go= 24 VA comumon

1 = Nominal capacity operation

B — Heal pump operatien

W= Supplemeantal Haat During Defrost Cyole
The foflewing figures show the tpical conmtrol wiring
disgrams with (=A19A <P 13AY heal pumps using a
corventional 24VAC thermosial, Adjest ndoor airflow
using the Bluetooth Contraciors App {Dipswiiches

are nob avalkable).
Table 7 Wire Color Code

Bl - BLACK GY - GASY W= WHITE
BR - BROWHN 0 - 0RANGE Y - YELEOW
BL - BLUE FR - PURPLE
G = GHEEN A - RED
Typizal Sirgle -Sage Thermaistat
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4.10 Power Wiring

It is important that proper slecirical power is
mvailable ai the heat pump power lerminal block, Thea
acceplable operating voltage range is shown in Table
&,

Table &: Valtage Ranges (60 Hz)

Hameplste Operating Voltage Bange at
Voltage Mazimum Laad Canditions
208230 TB7-253

1. Install a branch circul disconmrsct within sight
of the unit and of adequate zize o handle 1he
mmirimum circuil ampacity (MCA) currend {3ee
“Electrical Data” in Section 3.2).

2, Field wiring maisl comply with he Natonal Eleciric
Code (C.E.C. in Canada) and any applicable local
cimbe,

3. Power wiring must be run in a rain-tight conduit,

Condult must ke attached o the hale in the
bottom of the contral baos,

4. Connect power wiring to ine-voltage higs on the
terminal block located in the autdoor heal pump
unit electrical box, (See wiring diagram atiached
10 unit acceas panal.j

5. Check all electrical connactions, ncluding
factory wiring within the unit amd miake sure all
connections are tight.

6. D0 NOT connect aluminum figld wira to the lins
vialtage termingl block,

Figurs 27; Ground Lug Locations

4.11 Grounding

AWARNING:

The unil miusl be permanently grounded. Failure
bo do 50 can cawse elecirical shock resulting in
severe personal injury or dealh.

A pround lug Is provided near the [ine-voltage power
afrance for & ground wire,
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Start-Up

5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.1 System Start-Up Overview
Cincd tha systarm hardeware and wiring has besan
property installed, (e nexl Slep 5 o start the systam
ug, vizrily indoor alr-flow, and adjust the refrigerant
charge. To assure optimum comforl, efficiency,

and reliability, 1 iz exiremely mportant to follow the
procedures in this section 1o assure the indoor sir-flow
and refrigerant charge are correct.

5.2 Initial Power-Up
and EcoNet” Communication

Verification

Aflar all insfallaticn steps have been completad, apply
elecirical powar to tha indotr and cutdoor units, The
Ecoial™ Control Canter or thermoslal should be
swiiched to the off posdion iritially. Within 45 seconds
of power being apalied, the EcoMel™ Candrod Cenfer
should detect the indoor and cutdoor units. & 0"

for Standby Moda will be displayed an the Univarsal
Cutdoar Control (LCDC).

IMPDRTAMNT: |i is recommanded o wait at least 12
hours sfter elacirical power is applied o the gutdoor
umnit before starting the comprassor o assure any
liquid refrigerant inside the compressor has bean
driwen out by the compressor stator heal,

Figure 2&; Apply Fower with EcoNet™ Switched Off
9.3 EcoNet™ Control Center
Set-Up

Fodlow the sel-up instrictions moluded with the
EcoMNst™ Contral Cender prior lo staring sysiem.
Cacling dehumidification must ke disabled for indocr
gir-florw wertfication and refrigerant charging. The
Iindodr mir-flow frim adjustment should be set 1o 0% for
InddanT air-flore venfication, but should be adjusted prior
to refrigerant charging shauld the application require
an adjusiment o the indoor ai-fiow,

5.4 Initial System Start-Up

Lising tha EcaMet™ Control Cander serdce manu
(Zee Section 5.5 befow! or using the thamostal (Sed
Saction 5.6 balow), put the system into the chiangkhg
mode which will force i1 1o operate at 100% capacity
and irdoor air-Aow which is necessary far acourate
Inckanr air-flow varfication and refrigerant charging.
Chack to maka sure "On-Demand Cebumidification”
I5 turned off i the Ecolet™ Controd Center jof
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an tha ai-handler of gas fumace contred board for
conventional 2AVAL control applications).

5.5 Entering Charge Mode Using
EcoNet™ Control Center Service

Menu

1. Seithe "Mode” fo the "OFF" position.

Z. Selecl "SERVICE" an the Ecolel™ Contral Cen-
ter screan.

3. Balect "OD0DU Checkout”™. If the nexl screen dis-
plays a flashing "Lock=-0ut" message, there will
ba up lo 8 b minuta delay bafore il is possibla fo
coniime,

4. Gnee the flashing lock-oul message disappaars,
touch OFF on the soreen displayed to the right of
"War Spaed ODU Test®,

4. Touch the "UP® arraw repeatedly untl the "Heat
Charge” ar "Caol Charge™ menu item is displayed
depending on which mode the syatem is 1o be
charged in.

6. Touch "Start Test”,

7. System will now operate at 100% of capacity and
indoor air-flaw o allew proper indoor air-law ver-
fic-ation and refrigerant chamging until the Charge
Mode B manually ended, There may bea delay
belore the syalem actually starls. i the system
doesn't starl, eycle power 1o both he indoor and
outdoor units and repeat staps 1-8,

B. Mote: When charging in the heatng maode, the
systam: will intiate a defrost cycla evary 34 min-
utes If the coll temperature is bafow 35°F [1.7°C]
fo asaure the codl stays frost free during the
charging process. Allow the sysiom o complete
the defrast cycle and stabilize for at l=ast 10 min-
utes bofore attempling (o evaluate the charge
|lewal

. Toend Charge Mode, tosch the "UP” arrow
repealadly untll "OFF" is displayed on the screen
and then touch "Stop Tesl™, Then touch Ihe lefl
arraw an the screen to refurn 1o the main screen,

10, I the indoor blower continues to run continuously
after gxiling the Tharge Mode, oycle the power to
the air-tiandlar or furhace,

5.6 Entering Charge Mode When
Using a Conventional 24VAC

Thermostat

1. Setl the thermostat io the cool or heal mode
depsnding on which mode the system isto be
chared in,

2. Adjust the sat point sevaral degress below (cool
mode} or above (haal mode) the room lamperature
itz assura tha tharmoslat is calling for operation
ared Wil sortinue o da so throughout the charging
QOracess.

3. When the charging process is compleie. adjust the
fempearatire sel-point 1o the dasired leval.



5.7 Indoor Air-Flow Verification
Correst indoor air-flow and proper supply air
distripution is sritical 1o syslem comfort, efficiency and
reliakility. Excessive indoar air-flow resulls in elevated
humidity levels in the conling mode and excesaie

gir mose. Low indoor air-flow reduces system

capacily and can resull in coil icing and compressor
failure in the cooling mode and can causs nuisance
high pressure switch ripping and iNCreases power
comaumption in the heating made,
Forfunately, when the -ATSAY-IP19AY heat pumps
are maiched to the correct aki-handler or furnaceionll
combination and are controllad by the communication
EcoMet™ Contral Canter, the indeor ak=llow is
automatically confrolled o the proper kevel based on
tha mendel data stored i the UODE memory cand,
When the indoor blower s operaling, the EcoMet™
Controf Center will digplay the indoor air-flow in

the Service Menu of the conirol, The approsimate
indoor air-flow bz alzo displaved in 100 CFR [47 ig]
Imprementz by @ flashing LED on the sir-handler or
furnace control beard while the blower s operating
(e flash per 100 CEFM 47 18]} for installaticns where
# coraenticnal 24500 thermostal is used,

Onoe the syalem (s operaling in the Charging Mode,
confirm the indoor airflow k2 close I thoese values in
the table below, If the displayed indoos air-flow 2 nol
reasonable close o the value In the table, confiem
conling dehumidification rs disabled, this indoor air-
flow trim adjustment is sel o 0%, and verify the
miode] numbers of the indoor and suldoor units ars

an approved combination by the manufacturer, Onog
the Indoor alr-fow is vorified, the indoor ais-flow tim
adjustment may be changed 1o sult the instaliation
and shouwld be dore prior o final charge adjustmant.
NOTICE: AHRI raled ndoor air-llow may differ
slightiy fram values in Table 9,

Table 9: Cooling and Heating CFM Ratings

Displayed Displayed
“"“._"f‘d'ﬁ’H‘:"' indoor CFM Indocr CFM
Cooling Mode | Hesting Made

CEGAYad 805 ET]

(e By A8 FIT] 00

P15y 48 FT) )

P RAYAD 700 AR

-1 T BOD -

A6 1200 -

T T600

-4 B D 700
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5.8 System Start-Up & Refrigerant Charging
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If the Emalkest Conditioned Space Room Areais below the specified value in the 1able for the Tolal System Charge,
a Refrigerant Leak Detection Sensor will nezd 1o be inztalled, Yerify that the Mnimum Indoor Alrflow meetz the spec-
fied valus for the Total Syslem Charge amount uging the above tables,

For syatems that are Tactory installed with Refrigerant Leak Detection Sensor, verify that the Smallezt Tolal Condl-
taned Space Area and Minimum [ndaor Alrflows valises mest the minimum values specified in the above table for the
Tolal System Charge amount,

st AliRade ) M, Hibhase At Facin 488)
ol 105
1) 1,19
a1 1.E80
FOT 138
ANE 1,360
15ix) LA
] 153k
1800 1512
o 1.7eE
5ELR) 1365
T Tk
[T ixi

Mote: Installing technician o correct the minbmum room area of the space Amin or the minimum room area of
conditioned space TAmin by maulliplying by the altiiude adjustment facior (AF) based on the bullding site ground lews|
altibute tHal).

If the altiiude Is befween each specilled rangs in the table, the techniclan may interpolate the altliude ad|ustemesnt
factor of round up the allitude e the next merval and wee the adjustment factos.

5.9 Refrlgerant Chargmg

WARNING:

AWARNING: T ACAUTION:

Tibe bop ol e sl compresaoa shell iz het, Touching e F-4548 in clagsifiad o safely sroup AZL per ASHRAE
eamprassor lop may resall indenoes persanal injury, Btandard 34. Vanly that sarvice equipiment and
imstruments ars approvad for use with group &20
radrigarants, and In particusr with R—454B. Failure b
sxpfcing cars may resull in equipmant damage or persenal
ANy,

Chargs fer all systams should e checked using the
Chargng Chert Inslde the accees pansl coher.




IMPORTANT: Total Systam Charge Weight must

be annolaied an the labeal providad adjacent o the
unit nameplate, Total Syatem Charge Weight can be
calculated by taking the Factory Relrigerant Charge
Waight listed on the nameplate and adding ihe Freld

Instalation Charge Weight.

IMPORTANT: [o nof operate the compressor withouf
charge in the system,

Additsan of R=1548 will ralse high-side pressures (wquid
and discharnge),

NOTICE: Syslem mamtenance |5 o be parformed by a
qualified and certified lechnican,

The eptimum refrigerant charge for any outdoor umit
miatched with an ndoor coilfalr handler i affected by the
apphcatian, Therslfore, charging data has been developed
o assist the fleld lechnician in oplimizing the charge for
all-meunting configurations (UF = Upfiaw, DF = Downiflow,
LH = Lefi=Hand Discharge. and RH = Right-Hand
Discharge). Roefer to the charging chast Inside the access
pangl cowar on the unit and choosa the approepriale
column for the specific application being instalied o
serviced, Mew installations utilizing edher an RCF indoos
cofl instalfed on a gas furnace of an RHMV series alr
handler in the downflow or hiswizonial right=hand discharge
ey reguire remeval of some refrigerant since the faclory
sharge could rsull in an owerchargs condilion for shart
lire lergth appdications.

Thae Tfollowing method is wged for charging sysiams in

the cooling and heating mode. All steps listed should

be parformed o ensure proper charge has been sel

Faor measuring pressuras, he sarvica valve porl on the
lirpuid valve {small vale) and he true service porl located
hetwaan the bwo sarvice valves arae o he used.

IMPORTANT: Refrigerant charging must be performed
when the system is operating in charge mada,

MOTE: In addition to conventional charging
procedures, the following reguirements shall be
followed:

» Ensure thal contamination of differam refrigerants does
nol accur when using chamging equipmen!. Hoses or linas
shall be as short as possible {o minimize the amaount of
refrigerart containead in them,

s Cylinders shall be Kept in an eppropnale posibon
accarding 1o the instrucbions.

* Ensure thal the REFRIGERATIMNG SYSTEM is earthad
pricr o charging tha system with refrigerant,

= Label tha syslam whan charging is complele |if not
alraady}.

= Exirama care shall be laken not {o averdlll the
REFR|IGERATIMNG SYSTEM,

Prigr to recharging the system, i shall be prassure-
tested with the appropriste purging gas. Tha system shall
be |leak-teslad on completon of charging but pror o
commissioning. & follow up leak test shall be carnad out
prics to keaving the site.

The foliowing methad is used for charging sysiams in

the cooling and heating mode. All steps listed should
be performed bo ensure proper charge has bean sal.

For measuring pressures, the service valve port an tha
lguid valve (small valve) and the irue sarvics port [ocaled
batweean the two service valves are 1o be used.

5.9.1 Measurement Device Set-Up

1. With an R-454B gauge set, altach the high-pressure
hose b the access fitling o the lgud line (small)
safvice valve at tha 0D unil.

2. Attach the low-pressure hose (o the exterior suchion
port lecated babween the hwo service vahaes that i
cohfieched 1o the sucticn lube bebween the rewvarsing
valve and compresson.

&,  Atach a lemperalure probe within 57 [15.2 cm] of the
cditside of the unit on the copper loguld lne (small
lite). For more accurale measurermenis, clean tha
coppar line prlor lo measureinent and use a calibrated
clamp-on lemperalure probs or an insulaled surface
thermadaupla.

5.9.2 Preliminary Charging by Weight
NOTICE: Adjust the systom charge by weight for the
limzar jongth of the refrigerant line sct,

For a new instaliation, evacuation of inter-connscting
tubing and indoor coll 2 adequale; olheraise, evacuate
the antire system, Lse the factory charge shown in
“Elecirical and Physical Data” in Section 3.2 of thase
Inelrectons or an the undl dala plate. Mote that the
charge valua incliedes charge required for 15 1L [4.8 m] of
standard-size ligusd ling without 8 filter dries

Caleulate actual charge required with the actual installed
liguid line size and lensth welng:

104" [6.4 mm] 0.0, = 3 a2/ [28.3 9/m]

B/16" [7.2 mm] 0.0, = 4 se /L [37.7 g/m]

/8" (9.5 mm]-0.0. = .6 gzt [56.7 gim]

1/2* 2.7 mm] 0.0, = 1.2 oz ML [113.3 gfm]

Add 6 az [170 g] for hald-instaliad filler driar,

Charge Adjustment = [Line Bat {oz./ft.) x Total
Length) — Factory Charge for Line Set

Example: & thros fon heat pump unit with factory
Inetaled 38" liguid service valve requires 75 1L of lina s
with & liquid ling diamater of 172"

Factory Charge for Line Set = 151L, = G oz =% az
Charge Adjustment = (1.2 oz 275l -9 oz =

+ 81 a2

With an accurate scale (+— 1 oz, [28.3 gl) or volumsatnc
charging device, adjus! the refrigarant charmge basad on
tha actual line s&t length. if the antire system has been
evauitatad, add (ke tolal calculated chargs.
IMPORTANT: Charging by waight i

nat ahvays accurals since the aoplicaticn can affeact

the cptimum refrigerant change. Charging by weight

is considarad a starting point OMLY, Always check

the charga by using the Chargirg Chan and adjust as
nacessary, CHARGING BY LICUID SUBCOCLING PER
THE EYSTEM CHARGIMG CHART MUST BE USED
FOR FINAL CHARGE ADJUSTMENT.

s
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Figura 28: Run the Unit for 15 Minut=s

IMPORTANT: Refrigarant charging must ba performead
whan the systam is operating in charge mode,

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

= Ensure that contamination of different refrigerants does
not oneur when using charging equipment. Hoses or limes
shall be as short as possible to minimize the amound of
refrigarant contained in tham,

« Cylinders shall ke kept in an sppropriate posifion
According to the instrections,

= Ensure that the REFRIGERATIMNG SYSTEM s sarthad
priot to charging the system with refrigerant,

= Labed the system when charging is complete [if not
already}).

= Extreme care shall be taken not (o overfill the
REFRIGERATING SYSTEM.

Pricr to racharging the system, it ahall be pressure-
lested with the appropriate purging gas, The system ahadl
be leak-tested on completion of charging but prior 1o
comanigsioning. A follow up leak tesl ahall be carfed out
prior to leaving the sile.

The fofiowing method |5 waed for charging systiems in

the coaling and healing mode, All steps listed should

be performiad o ensure proper change has been sal,

For measuing pressures, the service valve port on the
liguid vabve (small valvey and 1he frue service port igcated
batween the two service valves-are ta ba usad.

o IMPORTANT: R-454E = a blended refrigerant of R-32

= aid R-1234YF (68.9731.1). These two refrigerants have

E different saturation curves and thersfore change state at

e different pregsures and femparatures. i charge is added

1o the systam in the vapor state, It iz possible to have

a disproportionate amount of each part of the R-454B
blend which wdll cause unstable and Inefficlent speration.
Therefors, it 15 critical fooadd R=-454B in the Bguid form
oy

5.9.3 Preliminary Charging by

Prassures (Optional)

Falowing airflow verificaticn and chargs weigh-in, run
the unit for a minimum &f 15 minutes pror 19 roting
pressures and temperauras,

2. Ensure that the maximum operating pressure &8s listed
on the unit namepiate is considared when conmecting
to any COMDENSER UNIT or EVAPORATOR UNIT
and cedign pressures are not exceadsd,

IMPORTANT: Indoor conditions as measured at
30

the indoor coil must be within 2°F [1.1°C] of comfort

conditicns per the homeowner's preferance.

HOTICE: If the indoor temperature is above

or below this range, run the system fo bring the

tamparatura down or run the slectric heatfurnace to

bring the temperature up to within this range.

3, Npte the CQuidoor Dry Bulb Temperature, ODDB =

“F [FCL Unit charging is recommandad under tha
folipwing cutdaor caondifiors OMLY:
Cacling Mode ONLY; 55°F [12.8°C] awtdoaor dry balo
gnd abova,
Heating Mode OMLY: Betwaen 40°F [4,4°C] and B F
[15.6°C] outdoor dry bulo

4, Locate and nets the design pressures, The comrect
liquid and vapor pressures are found af the intersaction
of the installed system and the cutdoor ambaent
temparature on the Charging Chart located inzide the
gocess pansl cover,

Liuid Prassure; = paio [RFal; Yapor Pressum =

peig [kPal

NOTICE: The refrigeran| pressures provided are for
prefiminary charge check OMLY, These pressure values
are fypheal, but may vary due to application. Evaporaior
load {indoor coll in cooling medefoutdoor coll in healing
mode) will cauze preasyres fo deviale, The values listed
arg for the comect matched indoor codl DNLY!

5, If the:measured liguid presaure is below the [afed
reuirement for the given ouidoor and Indoor
condifions, add charge. | the measured liguid pressure
Iz above the listed requiremant for the alven ouidoor
and indogr condifions, remove charge,

5.9.4 Final Charging by Liquid
Euhﬂuuﬁng

1. Aflar prelminary charging by weight or pressures, find
tha design subcoofing value, The comect subcoaling
valus is found at the interssction of tha installed system
and the cutdacr ambsent temperatura on the Charging
Chart located inskida the access panel coves.

2L° frem Charging Charl = “F ["Z).

IMPORTANT: Indoor conditions as measured al the
irrtoor coll are required to e within 2°F (1970 of comfort
conditions as preferred by the homaowmer and muest
have operated for af east 15 minutes pror o final change
adjustrmanl. Unit changing iz moommendad under tha
Folicwing cutdoor cordimrs OMLY:
Cooling Mods: 55°F [12.8°C) outdoor dry bull ard
abova
Healing Mode: Between 40°F [4.4°C] and B0'F [155°C]
cubdonr dry bull

NOTICE: Syslems should not be charged balow 40°F
[4.4*C] ouldoor emparaiure,
NOTICE: If the indoor tampsraturs is above or below
the recommanded mnge, run the system o bring tha
tamperature down or Fun the electric heatfurnace to bring
the tempearature up.
2, Nole the measured Ligukd Pressure, Lig Press =

psig [kPal as measured from the liquid famall)
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4,

5.

garvice valve, lsa the Tamperature Pressura Charl bekow 1o note the carresponding saturation temperaiure tos
F—a104 at the measured liguid pressure,

Liguid Saturation Temparature, SAT = F['Cl

Mate the liguid line temperature, Lig" = F "G as measured from a temperature probe [ecited within 6"

[15.2 o} oulside of he unit on the copper lIguid line (small line) 1L s recemmended 10 use o calibrated clamp-on
Emparature probe o an insukated surface thermocouple,

Subtract the liguid line empersture from the saturation esmperature b coalosdale subcooling. AT FG] -
Ligt  *F[*Cl=8C"  F[x]
Adiest charge to oblain the speciiied subcoaling valwe. I the measured subeosling level = bekow the Bsted requirement

for the given ouldoor temperature, add. chargs, If the measured subeodling level = above the Bed requiremeaent for the
given putdoor lemperature, remove charge.

5.9.5 R-454B Temperature Pressure Chart
Table 10; R-454E Tempserature Pressure Chart

Baturslion | R—$56E |R-4548 diw| Samuration | R-—456B |R-25€E dew| Sawrabon | R-4548 |A-4568 dew| Salwatics | A-4548  (R4568 dew
gt fhubhle pobn Pl besgrrabure (bolbihle poia) pinl prparaipie (baithle posn paind brvnpacEtucs |babbis peenl Feind
i pegkFal | pug |KPa) F |G reg [kFa) | peg(kPa] F [*E] nrkg kPa) | psg [k “F "D g MPa] | peg [kFa)
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5 A0 Completing Installation

=

Disconnect the hoses from the pressure ports. Replace the pressura port caps and tighlen adeguately to seal
caps, O NOT overtighten.

Raplace the service valve 1op caps finger-tight and thean tighten with 2 wrench o adequately saal caps. DO
HNOT avertighten.

Raplace controd box covar and service panel and nstall screws 1o secure panais,

Resiore powear 1o unit af disconnedc] if reguirgd.

Exit Charglng Mode and conflgure EcoNet™ Contml Ganter or thermasiat per tha thermostat instaliation
ingtructions and sat to desired made and lemperature,

dp-poig
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6.0 NORMAL SEQUENCE OF OPERATION

The following sections provide details on how the -
ATEAYI-IP1BAY ouidoor heat pump systems ara
designed o operate under normal condiions, Under
abnormal conditons, Actvve Compraasor and Inverter
Frolection features built inte the controls may alter
how Ine systam operates 1o prolect the compresser
and invarter from damage. The sequence of operation
is bazed on the sysiem being set up for EcaNet™
commumications using an EcoMet™ enabled ar-handler
or aas furnace and an EcoNet™ Contral Genter. A
gectlon s provided at the end that describes how the
gystem will cperate if & conventional 24¥AL 2-siage
thermastal i3 used in emergency siieations whan
communication issues gre encountered 1o alow the
gysiem to operate untl the commundcation issues ar
mesohvied,

NOTE: The use of a conwantional 24WVAC thermosta
elimirates many of the advanced cperating and
diagrioatis features the customer has paid for and is
zirongly discouragad axcept In temMporary smergeancy
sifuationg until communication sues arg resahed,

6.1 Cooling Mode

The EcoMet™ Control Center will determene when
cooling i3 necessany and the percentage of capacity
required and will then commeanicate this infermation

to the EcoMet™ Universal Quidoor Control {LIWODC)
whtich will direct the Power Inverter to ramg the
COMPrEssor up o the appropriate speed fo meet

they reguired capacity percentage being requasted.
The percentage of capacity regulred i5 based on

ther difference Between e lemparalung selpoint

and the room emparaturs measuned at the Gentral
Coentar, One second after the compressor starts, the
LG willl dirgot the variable spaed ECM outdaor
mokor o operate al the appropriate speed o deliver
the netessary oubdoor alr-flow for that capacity
percentage. Upon acall for coolng, the EcoNet™
Control Canter accessas the indoor alr-flow parameters
foursd in the model data residing in the UGDG mamery
card and directs the EcoMat™ enabled ale-handler or
gas furnace control board o deliver an apprapriate
indoor air-low level basad on the capacily percenlags
recquired al that poind in time. The EcoNet™ ai-handiar
or gas furnaca control board will then direct the
variable spead ECMW indoor blowsr motor 1o starl and
oparate &t the requested cooling air-fiow level. As the
building load changes throughout the call for coaling
oparation, the compressor spead, ouldoor fan speed,
and indoor air-flow level will respond by ramping up

ar down as reguired to meet the building load axactly
rathar than simply cycling on and off as conventional
systems do. Should the building load exceed the
capacity of the system, the inverter will direct the
camprassor o speaed Up and operala al gragtar than
100% capacity {Dverdrive Mode) in-an attempt 1o meast
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the building Foed wnil the maximum compressar speed
is reached, Jince the noise level of the comprassor
increases ag speed increases, the maximum allowabie
compressor speed In the Overdrive Mode can be
kaweerad uging the EcoMNet'™ Control Center Inataller
Menu (RPM Blocking) should the homeowmer find the
compressor nedse objectionabla in Ihe Overdrive Mode,
When the call for cocling has ended, the EcolNet™
Control Center will direct the cutdaor and indoor unis
1o shart down, The compressoas and outdocr fan motar
will ramp down 1o zero RPM and the indoor blower
ik will ramp down §o e minimum air-flow level for
30=-a45 seconds to exirach the residual cocling from the
cald imdaor coll before i1 stops.

6.2 On-Demand Cooling

Dehumidification

The EvoMer™ Contrel Cenfer can be configured for
On-Dermand Dehumidification, This feature allows
the syaiem (o automatically increase the level of
dehumidification in the cooling mede by decreazing
the indoor air-flon By 15% when the Indoor refalive
humidily measured al the Conteo] Center riges above
fhe selpoint, Onee e relative humidity drops o or
below the sel-point, the indoor alr-low [ével relerns to
TRl

6.3 Low Ambient Cooling Mode
Some applicativng reqguire for space cooling when the
outdoor ambient emperatiune iz below normal (<55°F
[13*C]) such as a compuber room oF an Interor 2pace
with & hisal source that musst be coobed, {=DA154%)
=iP19AY heal pumps are equipped with a special

low amblent coolirg mcde that allows the systam o
provide cooling when the cutdoor temperature (2 below
B5'F [132C] by oveling the outdoor fan 1o maintaln an
adequate condensiing tempearaiure and subconling el
bazed on an input from the coll temparature tharmision

6.4 Heating Mode

The EcaoNal™ Contral Canter will delermine whan
heating ie necessary and the percentage of capacity
raguired and vl then communicats this information

Ie the EcoMet™ Universal Ouldeor Control (UODC)
which will direel the Powaer Inwerler o ramg the
comprassor up 1o the appropriate spoed lo mest

e required capacity percentage being reguested.
The parcentage of capacity regured 1= Basad on

Ihe difference balween the lemperalure set-poind

and the room lemparaturs measured al the Control
Canter. One second afler the compresser starls, the
LoD will direct the vanable spead ECM oubdaor
miodof to operale at the appropriate speed to dalvar
the necassary cutdaoor alr-flow for thal capacity
percentzge. Uporn a call for healing, the EcoMNet™
Control Canler accesses the indoor air-flow parameters
found in the model data residing In the UODC memory



card and diracts the EcoMet™ anablad aichandlar ar “demand defrost” ihat initiates a defrost oycle only
gas fumace coniral board to deliver an appropriata when frosting is detectad on the outdaor coil during
indoor ai-flow level based on 1he capacity parcentage heating operalion. The UCODC continuously monitors
required al thal paint in tirme. The EcoMet™ air-handler the Oubdoor Ambient Temperalure Tharmistor (AT}
of gas furmace conlral beard will then direcl the and Ouddeor Coll Tamperatura Tharmisior (EVAPIN
varighta spaad ECM Indoor blower motor to starl and o datarming whan a defrost cycle is reguired. The

operala al the reguastad healing sir-low level, As the
buiiiding idad changes lhrowghout the call for keating
operation, the compressor spead, outdoor fan spaad,
and indoar air-flow level will respond By ramping up

of down a3 required 1o meet the huilding load exackly
rather than simply cycling ocn and off as carvantropal
systams do, Since the naiza levsl of the compressor
increasas as speed incregses, the maximum alicwahble
compressar speed in the Oyverdrive Modea can be
lewered uging the EcoMet™ Ceoniral Center Installer
Manu (RFM Blosking) showld the homeaowrear find

the compressor naise objgctionable in the Overdrive
Made, The current compressor RFM can also be
vieewed im the EcoMet™ Contral Canter Service Menu,
When the call for heating has ended, the EncMet™
Contral Center will direct the outdoor and indoar units
b shut dowen, The compressar and cutdaor fan mator
will ramp down to zara RPM and the indoor blower
metor will ramp down to the minimum ais=flow level for
J0-4% seconds to exiract the residual heating from the
cold indeor Coll b=fore it stops.

6.5 Supplemental Electric Heat in
Heating Mode

Il the building load should exceed the heating capacity
in extreme ouldoor condiions. the EcoMet™ Conlrol
Center will direct the RHMY ar-handier o energize
supplemental ebeciric heal as reguired fomeet the
building load, The indoor air-flow will be forced o
operale al the maximum level for the system, For
13kW heaters and higher, the supplemental efectric
heat will be energizad in twi stages as required. The
compressar and outdoor fan will continue to opsrate at
maximum capacity while supplernental efeciric heat is
energized.

6.6 Dual Fuel Applications —
Heating Mode

If ihe busilding load should axcesd the heal pump
heating capacity in extreme autdoor conditions, the
EcoMet™ Condrol Ceniar will direct the outdoor unil 1o
shiut down and heating responsibdity will be ranaferred
ta the gas famace. An ouldeor ambient Bmperaione
can be et in the EcoMet™ Control Center o dirgct
the syatem 10 automalically swiich o gas heal whan
thi cutdoor ambilent temperature drops below that
set=palnt, If the EcoMet™ Gonirol Cenler i set fo the
EMERGENGY HEAT (Furmace Cniy) mode, haatng
respartsibility will b iranstarmed 1o the gas fumace,

6.7 Demand Defrost

Defrosting of the outdeor ool in the heating mode (3
conirolied by the Linkversal Ouldeor Control (UGDCE
=1ATDANY=1P13AY ouldoor heal pumps ulilizes

following segusnce is Tollowed Tor defrost cyclas,

L]

Defrost Initiation: A dafrost oyele is inibated whean

the folkowing conditicns are met,

1. The cutdoor coil temperature is balow 35°F
[1.7°Cl.

2. The compressor has cperatad for at l=ast
3 minutas with the culdoor cail

femperaiure below 35°F [1.7°C),

3. Tha UOLDC detarmines a defrost cyela
is required based on the DAT and EVAPIN
temperatures,

If the above conditions are met, the following
action will e taken,

1. Tha compressor speed is rampad ta the
pradetermined reversing valve switching
apeed for 20 seconds before the reversing
valve is de-energized.

£, The reversing vaive is de-energized which
will cause il 1o -shift to the cocling pesition,

3. The outdocr EAV 15 driven tn tha 10009
opan posilion,

4, The gutdocr fan motor s de-energized.

9. The indoor ai-handier or gas fumace
is directed to supply supplemental heat
o prevent cold ai from being discharged
from the supply registers during the
defrost cyche.

&, The compressor speed i3 ramped {0 the
pre=datermined defrost speed for the
duration of the defrost cyole.

Defrost Termination: The defrost cycle will

captinue until the coll femparature has reached

the lerminatian femperature of 14 minutes havea
elapsad, whichever comes firal, Thea factory
default termination lemparatue is 60°F [15.6°C],

although this temperature can be changed 10

40°F [4.4°C], 50°F [10°C), o YOOF [21.1°C] using

dip switchaes on the UDDC [see chart below for
dip swiich satiingsl, When the coil temperaturs
reachas the ermination emperaiure or 12 minutes
have elapsed, the following action is taken,

1. The compressor speed i3 rampad to the
reversing vakve switching speed for 30
seconds before the reversing valve iz
anergired,

2o Thereversing valve will be energized,
switching it back to the heating position,

3 The cutdoor fan molor |5 energized.
4, Auxlliary heat s de-enamgized,

5. The EXV will ietur b Y normeal
suparheat contrd mode,

6. The compressor speed Wil ramp o a pre-
determined ol circulation spead for B
Iiruies,

. The system refurns o nosmal heating

uoijniedp
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Components

operation st directad by the Ecolet™
Cantral Center,
NMOTE: Should the outdoor ambient temperature
thermistor fail, the UODC will initiate a defrost
egvery 3d minutes of apearation when the coll
tamparatura is below 35°F.
Table 11: Coil Temperature Switch Settings

Coil Temperatiure
Switeh 1 Bwiteh 2 at Defrost Torminatien
i off BOPF [15.8°C]
A ol S0°F 100
THT i 40°F [4.47C]
) on T0°F [21.1°C]

6.8 Sequence of Operation for
Conventional 24VAC Thermostat
Controls

When the [=3138YHP19AY heal pump system is
conirolbed by a conventional 28VALC 2-stage Thermoslal
rathar thai the EcoMal™ Coantrol Cenber, the systerm
will aperata a% follows:

¢ The sysiem el operate aa 3 single-slage sysiem
Imstead of 8 varable speaed system,

Whan a call for cooling or hesting is received

from 1he thermostat, the compressor will start and
oparate at the naminal capagity level and the (-]
HMY air-handier will deliver the nominal alr-flow
feval. For duzl fuel applications, an {-J802Y,
[=F36Y, (=187, or (=)38Y variable speed gas fumace
will defiver 100% of tha coaling air-low faval
selected by uslmg 1he Bluetosih Contractor’s App
1Dipewilches are nat availalbis),

When the call for operation ends, the system will
shid down and remain in stand-by made antil
another call for operation oocurs,

Demand defrost and low-ambient coaling function
normially.



7.0 COMPONENTS & CONTROLS

7.1 EcoNet™ Universal Outdoor Control (UODC)
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Figure 3l EcoMei™ Universal Outdoor Contral (LO0E) Connection Diagram

Tabkle 12: Features on the UODE and Location of Each
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7.1.1 Board Features and Connections

(=1 SAYT - P19AY ouldeor unils are equipped with a Universal Duldoor Condrol  (UODC) that interfaces wilh the
invertar, Ecodet™ Conlrol Center, aryd EcoNet™ enabled ai-handier or gas furnace using the Ecolet™ sarial
communication protocol. The UDDC provides a low vollage lerminal block for contral winng and conneclions lor
varous sanssrs, conirols, culdoor fan molor and irverler. ITan alerl or akam otcues the Ecole?™ Contrel Canter
will display the active [aulls as well s fault histery, If used with the conventional 24 VAG Z-stage thermostat then
Ihese faults can be found using the Blueiooth Conlractor's App. Bullons are provided o initate and lerminate
various lest modes. A plug-4n memory card provides model specific informalion (model dalal necessary lor proper

oparalion.

ACAUTION:

UNIT MAY START SUDDENLY AND WITHOUT WARNING.

sjuauodwoy
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Figure 31; Power Inverter Camprossar Gontrol Diagram

7.1.2 Factory Superheat Setting

Tha WOOC s pre-programmad with the opfimum
superhaat satting of 107 far aach owtdoar umt.

7.2 Power Inverter Compressor

Control

[-1AT9ANH-IP10AY cutdoor unils Are equipped with &
power imverter that varies the compressaor apesd |0
match the changing capacity needs of the canditronad
space, The inverter mterfaces with the Univeraal
Critdaor Comtred  (JODHD) which communicates the
level of sysiem capacily that is required to the irvartar
based on input fram the EcoMeat'™ Control Center or
conventicnal 24VAC 2-stage thermastat, The invartar
converts incoming single phase power o simulated
variable frequency 3-phase power that is connected

lo the 3-phass compressor mator, Each of the four {-)
SAGAYI- P TAAY models has & uniqus inverter specifically
designed and gqualilied for that spacific modal 1o provide
reliabbe operaticn under the most extreme conditions,
Each inverter | programmad 1o ronitor compresson
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Table 13: Features on the Power Inverter
Compressor Contral
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parser consumption, motor targque, Input currant,

inpul voltage, comprassor decharge prassure, and
compressor discharge lemperature, Whan the imeerber
[dentifies & conditicn that could potentially resulf in
compressor of inverter damage, it automatically reduces
the compressorapeed uil & mcne refiahle oparating
conditlon i obtained or shulz the compressor complebely
off il necessary, Once safe aperating conditions

are akmed, the nverder will gradeally increasa the
compressor speed in an atlempt 1o meet the capacity
demand as long as the operating conditions remain
wilhin the safe operaling range of the compressor and
Inwsartar,
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8.0 ACTIVE SYSTEM PROTECTION FEATURES

The controls found in the FATSAY-P18AY heat
pumps are designed to prevent the system from
operating in unter condilions that could be harmful io
the oompressor and inverter,  The Universal Gutdoor
Contral (LODC) and Power Inverter continuoussly
manilor mulliple senaors, current, and vollage and will
modify the compressor speed or completely shut the
system down 1o protect the compressor andlor inverier
if harmful operating conditions are sensed, This
process is called Active Syalem Protection, Sections
8.1 - B.14 give a brief description of the different forms
of protection that are provided. Refer to Section 8.5
Im the Diagnostic and Troubleshaoting Section of this
manual for Active System Protection fault codes and
pdditicnal details for each fault.

8.1 Minimum Run Timer

A minimum run time of 30 secords i mainiaired by he
LGOS to minimize short eycling which can be harmful
to the compressor.

8.2 OQil Return Cycle

Wihen the system has been operating at significantly
reduced capacity for an extended pericd of time, tha
Unlversal Duldoor Contral (UODE) will signal e
Inveriar o spead the compressor up o 100% capacily
to-help bring any ol that has accumulated n the indoor
coll and refrigerant lines back o he compressar sUmp.

8.3 Off-Cycle Refrigerant
Migration — Stator Heat

Refrigerant can migrate o a cold compressor durlng
the off cvele which can dilute the ofl r result in the ol
bging pumped out when the compresser stars. When
neaded, the UODE will signal the inverer o anergiza
one of the compraessor stator windings [Siator Heal)

lo generabe enough heal o warm the comprassor to
prevent refrigeran! migration (o the compressor of

Eeall off any refrigerant that may have migrabed fo the
COMPressos.

8.4 High Discharge Temperature
The Power [irverter conlinuously monitors the
Digeharge Licw Thermistor inpul 1o protect the
compressor should the discharge lemperalure reach an
unsale level, I the discharge line lemparalure rises o
ZAS'F [1I32C], the Inverler will reduce the compressar
FPM ncremantally until the lsmperature drops to
200°F [93™i].  Alter the discharge lemperature
reaches 200°F [33°C], the Inverier will graduslly
Increase the compresser RPM undll the compressor
relurns o normal speed basad on the capacity
damand. Zhould ine discharps lemparatura rise 1o
235°F [1137C] again, tha Imverier o repeal the spead
reduction cycle 1o mainialn a tiemperalure balow 235°F
[T1Z*C)

8.5 High Discharge Pressure

The High Prassure Confrol {HPC) lmits the comprassos
discharge pressure o3 sab level to prevent damage
1o the compressor. When the HPC contacts open al
610 PEIG (4206 kPaj, the compressor will proceed

1o shut down and restart per the sogquencs shown
below, W the HPC contacts apen three {3) Umes during
e same call for oparation, the UODC will ook tha
camprassor out and will Bash a 290 faull-code ard the
EcoMel™ Contral Canter will dispkay a High Ralfgerant
Prassure Lockoul foault on the screen. & manual resel
i required for the UODC 1o exit ha comprassor kack=
ol mode and claar e faull. This is accomplished by
disconnecting the slectrical power to both the indoor
and ouldaor units for 1 minute and then reconmecting
povar,

NOTE: If the system experiences a high refrigerant
pressure lock-out, tha system should be evaluated
te detarmine the cause for the high pressure
condition and cormective action taken to sliminate
the cause. Possible causes include excessive
rafrigerant charge, a failed indoor blower motor,
dirty return air filter, or a dirty indoor coil {heating
mode) or excessive refrigerant charge, a failed
cutdoor motor, or dirty outdoor coil {cooling
moade).

8.6 Low Suction Pressure/
Loss of Charge

The Universal Cutdoor Control  (UODC) confinuausly
mionitors tha Suclion Pressura Transducer inpud 2nd
will pratect the comprassor from darmage by shutling

il down whan the suction pressure drops bedow G0
PSIG [345 &Pa] in the cosding made and below 15
P3G [103 kPa] in the healing mode, . & low pressure
condition can result from madegquais indoor air-Haw,
kiver refriperant chanze, faled EXY, or & restfiction in the
refrigarant circuit, The UDDGC will allew the compressos
to restart if tha sucton pressure rises o 25 PSIG [B55
kFa] in the cooling mode and 40 PSIG [276 kPa] in

the heafing mode, A low refrigerant pressure fault

will b ignored for the first 80 seconds of comprassar
operation and during the entire defrost oycle to
eliminate nuisanca faulis.

it thara are 3 bow pressure faults in the same call far g-
coaling or during 120 minutes of continuous heating
oparation, the UCHDHC waill lock the compraasor aut and
flash 8 21L fault code and the EcoMet™ Coptrol Center
will display a Low Refrigarant Pressure Lockout fault
an the screen. [T the outdeor ambiant is balow -10°F
[-23"C} in the heating mode when the lockout acours,
the controd will automatically reset when the outdoor
amblent rises o -10°F [-23°C). IF the outdoor ambient
is above -10°F [-23°C], & manual resst is required for
the WEODU o exit the compressor lock-oul mode and
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clegr the fault, Thig is aocomplished by disconnscting
tha electrical power bo both the mdoor Bnd ouldaor
urifs for 1 rinute and then reconnecting posesr.
NOTE: If the system experiences a low refrigerant
pressure lock-out, the system should be evaluated
to determine the cause for the low pressure
candition and corrective action taken to eliminate
the cauze, Possible causes include low refrigerant
charge, failed indoor blower motor, dirty return air
filter, ar a dirty indoor coll in the cooling mode or
lew refrigerant charge, a falled cutdoor molor, or a
dirty outdoor coll In the haating mode,

8.7 Compressor Shut-Down
Sequence for High or Low

Refrlgerant Pressure Fault
The compressar i commanded (o operale at zemn
() BPM for & minimum of § minutes,

2. The owdoor EXV will be dirgcied 1o compleialy
close far a paricd of & minutes and will then cpen
Lip completely,

3. The ouldoor fan modor will confinue 10 operate
during the 5 minule compresaor off delay,

4, The UODC and EcoMNet™ Control Gander will
disptay the applicable facl code,

5, IFafter 5 minutes coalng or heating demand
peErsists and the pressure has reached resel
canditions, normal sysiam operabion will resume
and the faull codes will be deared from the UODG
and Ecalal™ Cantral Center displays.

B, Ifafter 5 minutes coaling or healing demand
persists and the pressure fas nol reached reset
conditions, the ouldeor fan modor will be shut dowrn,
Cnce the pressune reaches reset conditions after
the & minute dolay, normai system operation wil
FESLme,

8.8 Overcurrent and Current

Imbalance

If the compressor current exceeds an acceptable leval
for the comprossor of Inverter, the invertar will reduce
the compressor speed to allow the current 1o relum

b an acceplatle level, I these 2 2 current imbalance
batween the compressor 2-phase windings, the irverler
will shal L compressor dows for B mimites and will
Izck the compresser oul If thers are 3 faults within a
singhe call for aperation.

8.9 Compressor Operation
Qutside Envelope

If the inverber detecis that the compressor melor omue
excends an acceplable level for the compressor, the
imvartar will reduce the compressor speed to keap the
torque at an accaptable |ewal.

8.10 Over and Under Voltage

If the supply voltage of internal DO voliage is rod
within an acceptable operating ranoe, the inverter will
shul the comprassor off untll the voliage returns e an
accuptable v,

8.11 Inverter Over Temperature

IF tha imtarnal imsaerter tarmperature sensors detect
extassive lemperaluras within the invesler, the martar
will reduce the speod of he compressaor or shul the
comprassor down unll the temperatures drop 1o an
accoplatde leved. The compressor will ba [ocked out il
Ihare are 3 Eulls within a single call for oparation,

8.12 Controls and
Communication Malfunction

If the copfrols senses a mallunction within the control
syslam or communications or if system modal data s
not available, the controls will scl to shut the system
dovwn to pravent the system from operaling 21 a
gondition thal could harm componenis.

8.13 Sensor Failure Default
Operation

If the comlrols sanse an axdiernally connectad sansor
has fallad, the system will enler a fall safe operaling
mide and will continue 1o condition the space until tha
sansor can ba replaced. A faull codes 'will be displayed
an g EzoMat™ Contred Cenler and Universal Suldonr
Controd  Identitying which sansor has failed. Sea

fhie lable below for the default operation for 4 sansor
failiare,

8.14 Exiting Active Protection
Lock-Out Mode

Exiling an Active Protecton Lock-Out maode can ba
accomplished by disconneciing elactrcal power o bolh
lhe indear and ouldoor units far 1 minute and then
resioring power, Eeap in mind there was 8 reason for
lhe kck-oul, so the faull code on the Universal Cuidoor
Control (U0 or EcoMei™ Contral Cemler shoukd

be read lo assist wilh diagnosing the meof causae of

the lock-cut and corrective action should he taken o
prevent the systam from repeating the lock-out,
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Table 14: Sensor Failure Identification Chart
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9.0 DIAGNOSTICS & TROUBLESHOOTING

Advanced operating status and disgrostic information is available through the EcoNel™ Coniral Center thal greatly
enhances he ability 1o quickly and accurately diagnose system faulis, For further assisfance for froubleshooting &
system please see fhe Bluetoodh Confractor's App or the EcoNet™ Halp Pages at-myrheem.com.

L]

Table 15; EcoMNet™ Fault Codes & Response Actions

EcoNel™ Faull Code

Rezporse Action

ADDT_0 Model Daty Conhguration Ermos

Lockoul while mitive, shorl evcle to mstart

ADDZ_0 Compresgar Model Data Ermoe

Lockoul wikie active, short cycle to restart.

ACD3 1 Femt Modul Deata Efvaf

Livckiou? wiklk aotive, short cyble 10 restar.

AEIEE_D-MudEi Data Restore Faikire

Lockout whils active, sharl cwcle 1o 1estar],

A100 0 Communizations Lot with Indone Unit

Lockourt wheie estve, ahord cecle o regtart,

ASGE_ 0 leerter Fault - AC Inpul Dweryodiage

Lockoyt while szt shart cycle [o restart,

A7 0 Inverigr Faolt - AC Ingut Undervoitage

Lockout while active, shart Gyole to restart.

AST0 0 brverter Fawdl - Lost Rotor Pesitian

J-slekes 1o perrrsinnl kol

A2 1] Invertar Faull - Sell-Cleck Fawit

Lockou! wihils attive, shord cyle to restarl

AS O Ivertar Faalt - Comm Faull

Lockout whils actve, shar! eyele o restart,

AL O Inverter Fault - PRG Desaturation

A-wtrikes bo perrmanent lockout

e O iveerter Faolt - Bogrd Temp

S-ctrmdes by permanant inckoal

4525 0 luerter Fault - Comp. Fodel Unknadm

E oo while zmtive, short cecle to restart,

AO26_0 Invertes Fat - HP Bensor Mot Configured

Lockout wikle 3otive, st cycle fo restart.

A2 0 bwrter Fault - Drve Confeguraticn

Lockout white sctive, shart cyele fo restart.

A28 _0 Locked Out - Sew Histary Faults

Farmanent lockmd

AQ20 [P0V WEssing or Iverter Camm Fadure

Lockou! wWhils active, shart cycle 1o rastart,

A9sil_D Configuration Data Rastore Failure

Lok while sotiva, shart cvale fo restart.

A953CF Coil Temp Thermistor Falure Algarithms cafaull
ADB4_0 Buckon Temp Thermistar Fallure Algarithens dafaull
AR50 Suckion Pressirs Sansar Falure Algarithmz dafault

A357 0 Lowi Relripgrant Pressuns d-hour lnckoal
ﬂﬂ‘.iﬂ:ﬂ High felrigerant Pressurs d-hour eckout
ABG0_D Compregsar Locked Reter - Lockaut Parmanent lockout

AL Iwverter Compeessor Mismatch

Farmanent okl

AST5_ 0 Contactor Bluck On

Lockout while active, shart cvcle to restart

AgTa 0 Compressor OvapUndar Spesd

A-sivikes b penransnt lockout
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Table 15: EcoNet™ Fault Codes & Response Actions (cant.)

EcoMei™ Fault Code Response Action

AAED_(k Fan Salf Check Fault Lockout witile active, shart tycle to restart,
A9BT DO Comprassor Loss of Phase 3-glrikes to permanant kockout
AQEE 0 Compressar Cantral Lost J-strikas 10 permarant ockout
ASED [ Charpe Reley Opan S-strikes to permanent jockoot
Boun_ Comprassar U-Phase Ower Currend 3-stnikes fo permarant lckout
53| 0 Compreesar Y-Phoss (ves Current J-stnkes to permanant ckout
ABS2_0 Compreéssor W-Phage Over G J-zinkes to permanant ookl
A993_0 Compressar Module Owver Current I-sirikes o permarssnt bokout

ARRd_ [ Comprassor Parameater Faull

Lockeat while acliva, short cyche 1o restark,

A998 0 Fan Bsotor Parametar Faull

Lockout while actrea, shar cycle o restard,

TEN_0 Irvearier Faulk - Comp, Oversurrant 3-strikee to permarant kckout
Tan2_( Ineerier - Envelope Frotectinn Folime reg. MIHPC-5R-74
TO02_0 Ireerter Faull - PRC Overcurrent 3-zlrikas o prrmarent kckout
T304 _O Inverter Faull - O Bus Overltage A=slrikes to 30 minite oot
TH0G_ [ Irverter Faull - D Bus Undarvollaps Lockout while gebive, shorl cyche 1o restart,
TG0, 0 tnwerter Fault - PIN Over-temp 3-strikes 1o permanent iockout
Tﬂﬂﬂrﬂ Inyerter Fault - PRE Dwar-tamp 3-gimias to permarent lockout
Ta11_Q lmverter Fault - Current Imbalancs Sezimies fo permearant fockout
140 Enverter Fault - DG Yoltage Low 3-strikes 1o permanant fockout
TH16_0 Imverier Faull - Discharge Line Temp 3-girikas to permanant ockoot
T2T_0 [rrearfer Fault - Il Temg J=strikes lo permanant Kckout
T8 _0 |rverter Fawd - FFC Tamp J-&trikas to permaran fockout
TE22_ 0 Invarier Faull - PIM Termng Foldback 3-strikes to parmanant inckout

TO23_ 0 mearter Faut - High Refrip Pressure

3-girikas w0 d-hour Tockout

Ta1_0h Fan Fault Phase Ower Current

S-zimkas to permansant nckoul

1932 _0 Fan Fawlt Phase Curent imbalance J-zinkag o permarant lockout
T2 0 Fan Fault kbotor OvenUnder Spasd J-strikes to permarsnt ookt
T34 Fan Fawi U-Phese Dwer Current J-lrikas 1o permarand ockout
Tﬂﬂﬁ___ﬂ Fan Fault W-Phase Over Currenl J-slrikes o permansnt ockout
T836_0 Fan Fault W-Fhase Ovar Current 3-strikes to permarsnt kckout
T837_10 Fan Fault Madule Cer Curmend d-sinkes 1o permanant lckout
T338_10 Fan Fault Loss of Phase 3-strikeg to permarent okt
T233_0 Fan Fault Lozs of Contral J=ginkis fo permardnt kickoul
To40 0 Fan Fault Module Dvar Temparture J-slnikns o permtatent ekl
Ta41_0 Fan Fault Sart Up Faull B-shikes 1o permanant lockout
TE-IE_EI-Fan Faull Mpduta Tamp High 3-glrikes o permanent locknit
T332 _0 Oulzide Temp Thesmistor Failure figorithms defaid
T955_0 Compressar Tamp Thermistor Fafure Abgontnms defaud
To57_0 Low Relrgesant Pressure I-girikes & 4-hour oo kot
THED 0 Compressor Locked Rotor G-slrikes to permarent lockot
T961_10 Dizcharga Tamp Thermistar Fudurse figorithms dalautt

T377_0 Comprassor Lube Protechon

Fotlmy rag, MIHPC-3R-A0

Ty 0 Compraasor Dischame Tamp High

Folionw reg. MITHFC-5R-81




Table 15: EcoMNet™ Fault Codes & Response Actions (cont.}

EcoMet™ Fault Code

Response Action

T974_ 0 Ling Corrent Trip

3=cirikes o permanent ekt

T8 _1 Fea (hndrturoedt Trip

A-Elnkad 1o perniaial ookoul

TRE? 0 Fan Dvervoiags Trip 3-girikes 1o permanant lockout
TOEE_ Fan Underoltaga Faylt 3-slrikge 1o parmansnl lckout
Tugd 0 Fan Locked Rator Fault d-zirikes to permanant inckout

T386_0 High Fefrigarant Pressure Enwveloge S-shrikas to permanant kckout

Ta45_{ IPK Dvercurrent Trg d-girikes to parmanant lockout

13561 Lo Side Dvercurment Trig

S=slrkgs 1o permRiEnt ockoul

TR97_0 High Site Overcurrent Trig

Z-glrikas 1o pErananl ockoul

9.1 Checking Transducers &

Temperature Sensors
TRANSDUCERS:

Chacking transducers for accuracy can be Iricky.

A technician will be reguired o do some vollags
reading and math o validals tha fransducer is
funclioning propedhy. Addittonaly, comparing it o a
relizhls source can also be a chaillenge, Unless the
gauges have been calibrated recantly, the guestion
remains, which one is right™

Enowing whare to taks the maasurement. and
getting solid reading is crucial. Measuremenis are
dong in the -5 yolt DG range. O confusing point
may be that we will iake our measuramenis OUT
amd 1M {0 tha contral, which are revasad whan we
talk formulas becavse wa want the IN and QUT af
the transducer. For instancs, 5VIC cuf of the controd
board, transiates o 5VDC inte the frarsducer, And
the lower wariable voltage output from the ransducsr
will ba tha input to the control hoard,

Tha transducer is nat remaoved or disccnnected

i make thess checks, The tachnizcian's mater
leads need to be the smaller neadle type, or actual
needles can be used i gain access {o the points of
MEASLIEMENiE,

Formulas for calculating gavge pregssure are shown
Do,

SUCTION LINE TRANSDUCER:

PEIG = 375 *° (VDM put / VDC-im - 8.1

LIQUID LINE TRANSDUCER:

PEHE = 8125 (VDC out F WDC in) - 51,85

IMPORTANT: Do the division inside the parenthesis
first. muliiplication sscond, and subtraction last,

sijsouboig

VOU oul = 2.4

VDL In = 5.1

S0,

PRIG=375" (24 / 51} -84

PRIG=375" (047T) - B

PEIG = 176.25 - 8.1

PEIG = 138.75

LEHAD LIME TRANSDUCER:

VO oul = 3.4

VDG in= 51

S0,

PRl =812.50 " [34/51) - 51.85

PEIG = 81250 * [0.687) - 51,85

PSliz = 541.67 - 51.55

PEIG = 460,40

The prassuras are best measured when the syslem
i off since they will ba tha most stabils,

The indoos transducar may be removed 5o the
prassure can be chacked with gauges al the actual
porl tha fansducer 15 cannactad fo. Pressuras for
auldoor iransducers can ba chackad at tha culdaor
unil sarvice ports with gauges since they are close
anaugh In proximily o the trensducars,

With the system powarad, use the smaller meter
hips bo measurs the vollage &l the back of the
fransducer harnass whers it plugs Into tha condral
bzard. Yoltage In will be measursd from the Red and
Black wires, {Red s +, Black is -). This showld be
vary close o SVDE, bul may vary by a faw 1710ihs,
Yollage Out will be measured from Grean to Black.
{Grean is the variable +, Black remains -,
TEMPERATURE SENSORS;

All the temperaiure sensors/thermistors wused in the
aguipmant uise the same scals of 10000 Ohmy al
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TTF (26°C). This maans, a sensor exposed o TT°F Apply resistance measuramants 16 Takle 15 and
will show a resistance of 1WL000 Ohms +- 1%, As compars o the contral.

the leamperaiurs decresses, (he resistance increasgs. 22% will have a resistance +- 1% of 32,650 Ohms,
Altarnalively, a8 the lemperaturs Increasss, the In the event Celuius is being used, fhe Fahrenhall
resistance dacrasses, fevnperaiurs will nead fa be coameriod.
Messuramenis will be made wilh The sanscr Fo=MF-32 550

disconnactad fram the control board, Adgain, comparing Exgrmpe cuing 82°F

the results must be dona against & calibrated tester, C={82-32)"5/9

A, alass of water, mixed completely with ica chips and o= s a

giwan several minutes o sattle should measure 32 o fo= 28074

32 4°F. [D- 0.2 ") o =278

Table 16: Temperature Sensor to Resistance Measurement Chart

Dingnostics

Tamp Ohms | Tenprr ] okmg | TempF | Owms | Tempfr | Cdwns
=] BELANE 33 a1 1] 1 08 [, 88
1 L Pt Dl =85S ne 1FA GG o fBzy
Fid L 1] =000 114 L2AB L [Lh] 1.5y
b (P ] =ih {17 T 10l Rl AT
o s ar 25,00 | 1 = ik ff. 841
& 2.1 a8 dfsan . M iRl Tod .
L3 FLLEER a8 Ak T | Iz 11,307 {4 h) .20
i LA 61 dn 21 10CE I3 1103 Tt 5.0ed
a h ALy 1 ohoang fd ] 1 107 LR
a 0l 800 [ 24 T ra Fn,EO1 TR 3:HTA
[6} fid 4TS 45 o Ma kL] i HI. 247 118 A 76T
m F0.5Es dd £5,383 T 10000 (b A0l
4 By | a5 28,TRE T BTG il R ME
13 G102 A i 10. [a: ) B.02 e R[S
14 EE.111 s 21.%58 1] 8,280 112 4368
19 R T iy e al 8,077 114 4,274
I3 BZ o7 +3 20,4851 n: 3,662 118 4. 183
IV 0 540 &0 {a=ng na B.6G6 ghi ] a-084
1= L Lt i | [ - it N, 848 18r A4.067
12 4100 5 (LB i [} H.z200 R I HEF
mn 4% 225 X | 18,373 L1 HAO56 112 T BaE
& o, 550 L2 LT T s 1 T.&50 £2 4, 7B
i 4 57HE a5 Ira3s i1 TE85 12% 3. 67K
i &2.31% b} 14,987 i ] 0T 1232 R red
d £1.09% L T8 1RAE 1] 7231 20 3,527
i% ¥ ax a9 16,135 =1 P [T 124 14563
| &5 TTE 50 mrs 2 T 25 3 3a3
ir FT.GTE = | %317 93 {4,839 o ] P ]
1| o Sl a1 14,223 04 5,883 T 1343
n 5550 53 1. 245 g5 B.531 *28 Xiry
0 . ] &3 W, 1TE ). | 4,383 20 INT
I 33,5081 & g i | qr 43,238 1| 1048
32 bl = | &5 A =t | 5098




9.2 General Troubleshooting Guide

aWA R N l " G : Disconnect all power ta unit before servicing. Contacior may break

only are gide, Failure to ahut off power can cause elecineal shocok reautting in personal injury or death,

Table 17: Troubleshooting Guide

SYMPTOM

POSSIBLE CAUSE

REMEDY

LInd® wdll et P

Podar aff ar looss edagirical conrection

Thierirrdlal Sa o hl‘;h or lida,
Linlt in actve compeesiar prodaction
kel msche

Bl lugssiripped beaker

Iransiemmar dafeoive

High-preqsune conbrod osk-aul

Lol ra control i k=g

Mipwiiring of communrsalicng toom murcalion
Hagit on confimuoushy)

Defectves conbred Boaud

= Check far correct valage of fre volags conmetions in
condansing unil,

= Fledat — Pawsr tycla high ard live wallage 1o siddionr

it

Claack donbrod boand disprosfic Sagas,

Baplace lurasirasal iapks:,

Clesck wirryy. Faplaos maensfom e

Feesnl By cycling porsar o ani, Alss pre high head

predsare ard ey slistlian presdurse remediog.,

= Ghack far ralrgerant laaks,

= Check comnunication wining.

Cauilchnoe B mdre,
CoimEraaanr dasan’|

Locine Sanmeshan

+ Commumicaian calds dlaconeclsd ar {zbed

CamenesRor Suck, qrounces or open msar
wirding, cpen inbarndl overload

= Chesck bar sorrect waldge al fitar and irvsrler. Check
and fghean all connactiona,

= Check conlrod board dogrosfc coges,

HAeplace

+ Lotasyralapa Conoon
Inuirtficant coodng ¢ lingreparky sizad unit ¢ Recgloulats oai,
¢ Imiprapear indor aidioe = Chack adllow, Shodld be aporodimalely 400 CFM 185
+ Incomict rafrigerant charge Ui} pav fan.
+ A, roroondershiles, ar reishee in sefen * Charge per prooedies nflached (o und servies ponel,
+ Rasiriciod Refrigerant Ciroud * Recauer reftigarant, Evacuate and rechamna,
Frapisce filar driar.
= Locate resincion and clear
CompreseM Bhagr + Incommet yfsgo = AT EFTVRFIGT Spl tarmi nale, WoRA R0 PIis! G Domeian
cyclen + lirgnaperty dimed uri TEF-EE VAL when unll £ oparating,
+ Ralrigesant undgrobags or cearonains = Al chare per changing chidt,
v {LPG o PG Goyding
Aegisiors swmal + Lot bnderar sirlow = ncrowse spoed of bioder o reduoe restriclicn,

Heplace alf ligar.

High lwmad, low wapar
RIOSEUres

Ragirkdan @ ke line, sapansan devics, of
e drigr
Shay EXY

= Remioed of RpEcs daleoliv campoasnl
Venly EXV sporabon,

High heage, high

or nosrmad wapot
prassurs — Goaling
mgde

e T

Dhirty dutedgar ol

Ralrigeranl oyerchango

Dutdipaor Tan ol faniing

£ or nonconornsibing in nystam

Claan coll.

Croerach sysiem chorgn,

ReQair f remas,

Aewoover refnparant. Evacsain and mechama,

Low koo, Milgh vapm
[SsELrEE

W ok

EX¥YW in bypass maca
Aevaraing Valve ksaking by
Had comproasor

= Manly thammostal camnections al EXV sontral

WPy Wrermislor and prdesurg angol ol connacian
and apaeralicn

Heplace reveming vaie

Aeplaco comprassar.

Law vanor, ool
COMMaERES, Hied
ireclpair ool

TS

Lo indoar mirflow

‘Dﬂ-ﬂrﬁllllg Berkivg B5°F aubdoain

koisture i syshem

Liva simibient coallng mal dpeating (ool or
ambben tharmesior lalorg)

= Inorenrs speod of Blower or reduoo resinalisn,
Fpiace air MR

= Hecaver refniperam, Evacuaby pnd edhage, Heplaoe
filigs diter,

High vapor pressurn

Excessiva lnad
Dafecdiva atedip nl bbbl ing

= Aeckhmsk kind caiculaton.
= FAmlace complesnal,

Fluetusting Head ared
Wagail fiiRgaiiiag

EXW hunkiryg
B i AoniofnfEngildas i adiain

» Clvack MEMER 10 vapser line conmsclion, Check &
nﬂ.ntl.llu:.n_m cipH,

= Ghack sustion tharmistor ard pressurs m@nssiicer
SR

* Agnoyers refngarad, Evacusts and recharge,

¢ Pgmores & comfirm EXV movament, Tlear EXV insios
with niTagAR i marowg ary defing then rensial

Gurgle or paleng
FrHEE Al EXpansipn
ghavics or bquid |ma

Air o noneoniensibies in gystam
Undacharge [ehy Bre appicatian

* Henguer mefrigerant, Evaceale and rechange,
« Adist charps per changing chan,

sijsouboig
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9.3 Service Analyzer Charts

Table 18: Service Analyzer Chart
COMPRESS0R OVERHEATING - HIGH DISCHARGE TEMP

SYMPTOM POSSIBLE CAUSE REMEDY
Livw chamge Cliach sty cligae.
yarlly suttinn thermisior cparalicn
0k I:;1|=I'nllulnr; " FRepieca thammissor,

Warily preasure ranfducer ooesalion inpul arid

st valtage Benlace tharmdn®sr andiod haeness ondlor condrol board.

Dingnostics

Fauly mabaring davics, iradsguste suchan Restriglod cap lubg, EXV
tharmisior or preesira ransducar operal|on, Foreign matter sioaping tow
Higgh s pre sl ' a
craatar than 15°F ol il o Hist i {nllic) snlertng fellen
B3] al Gl Heal spurte ol ifdeasndd or Taully conlred
Clriar plug e,
Repiricsen in lguld ne
Ling kinkar,
Lo charma
Lo head pressere —
Cperating in lew ambienl Wtmpsradures
Wapor ar bguid | le B Foggh i
ar ine pubjesied o wmal Sl ce
I o st llie
Lippss wirg comneslipis Chrach wieirs).
Livw Hive vottage Poywar company probiem, transkaemar Reporl problam
e g red wirs "-B'I_-"ﬂ:ll‘ri} wne Corract ard L‘\'.II'-I|I!II.E' ﬁ&qﬁdﬂ-ﬁ.
Ovechaege Chech mysiem chamge
Dirty heal pump eod Cladn conl.
Faiity A TG alre Mgl puip fan molod FEapbace T mokai.
Replace e kique,
Faulty fen tade or wrang robailon
Raplace with comet rgtalion metor,
High head precsure -
Racirculnlion of ur Corract imsizalion.

Chmck for dryer sanl near uni,

ek far monsutalion from atter enuipimanl
Hancandermbles R e reingarant. Evaclis Ard rechsrg dysiam,
Eulpimain! ot mattthad et maamaten,

Ao dioreal bt St

Uik nrassme and akiress cause of high ar

Gy S paert i iy I prefgurs. Rapthce praskure canérol il iauiy.

Liooss wirkig Cladh unmil wiriig.
Lacaiad in supaly 8ir slream
Thasmrskat Chfferipniiad palErg o clode

Cindnmor misosa

Bharl eyaling o Interrial faralgn ralbar

COmprESanr Fimszure Tarscducs 1ailires

EXN raglriiasd oF Bod adtiicaing droperly Saichipa leahraiai Tallns

ER corind Tadune

Ex cail falliww

Hpmnotod wih foreign mator

Ciminberies Bibso regfncied binked

Inside diamedes reduced Som predous compressor falune
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Takle 18: Service Analyzer Chart {cont.)

COMPRESSOR OVERHEATING - HIGH DISCHARGE TEMP (cont.)

camgiesear (onnl)

ELECTRICAL

SYMPTOM POSSIBLE CAUSE REMEDY
Law ehnign Chask sysfan chargs,
Dty eail
Shn cyeling of Lo evaprorsior Sirflloa Dty e

Cruct toro srmell o ressreind

Fil.llE inda ol Gyt l-"ruE'm:n ELmprassar

SYMPTOM

POSSIBELE CAUSE

REMEDY

“iltage presaid on
loed sice of Imeeriar
winddl dnaiFpr baHcy

Crarmunication Bikee from UG W inecisr.

ek coranaiieatian hamess tanngctieg aned wirg
zoetirruily:

Compresnar winoings

Chiesk far comect ahms,

VAT, TN
Thermosial ek for conbrol waltnge 19 cantacior ool
High-pressurn sweich
LLhy -"'5::'-;"'"""E Laesressune suf=oii
F:.ﬁ:r' S Coeprassar sontrol cireuit Al therm oot

Statar haat 6 folive

Comprassor limad off'or conlred ar intorloss,

M wediaga Al mijhd

Biawn tsan or fripmed cireut braskar

Lk for-aheirt frowiring of unit

o invedar Irtprspee wirklg Foschach, wieing dlagran
Wiy Ll
e Puspoar mupply problem
Wrgrg unil
Ity A Powsar supply problem
Low viltags

Wirmp undersized

Livnad Corynesiikrs

FLOODED STARTS

Hegh hesad prieamm

Memeordensibios oe

Linursuad head ard
B0 prassina
redinns

Wirang) refrigerant o mixed relgeranis

Fosresfign mnadlesr
coapEr s

Cipper hibing culllngs

Copper axide

Ly popper pipng of niregan ned wiad when
Hazng

Wislding souls

Miraipan nol waed dising rasng

Bakisaitg N

Addiig] fuk et GBaling Coppal partyay

Earpss poll aoidar

Wpng BHGET mAlEE

SYMPTOM POSSIBLE CAUSE REMEDY
I;‘:;:L?;":: e EW:II_I:I;'ZI:;::?I clrault 4=ingia leg curipat Chncok Fmverlor for singhe leg putpul posar and oo wiring.
T fowch leiddd in Inearsct piging Clhreci, piping guitalnes.
HY BTy Dvarclarge Cneck and adjust clargo.
CONTAMINATION
SYMPTOM POSSIBLE CAUSE REMEDY
Mcasture Papr evnoumsticn on instafation orduring scrskoe

In 2ach goan, the cwe i the same. Becover reirigerani
Nuskr gyertom, Add e driver, avscuats, and rechaige

siljsouliog
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Table 18: Service Analyzer Chart {cont.)

Dingnostics

LOSS OF LUBRICATION
SYMPTOM POSSIBLE CAUSE REMEDY
Compresser filures || Yopor liee tobing {oo lemge Reduos whing size (o wmprowe il reburn,
Loz chisps Clheck Svilem chirge

Livs Saighicd poresdinire

Relrigarant isaks

Repsr anhd rethans.

Tk, oy
COTIEIEGEDT Dvlutsars ol ail wen refmparam Ghgarve pipmng gusdeinmgs,
Shigging
Heatsy Compressar Migralign Chack sipter heat and campressor Hiermigban
Gkl warening Faoding Check syslem change,
COMpMEanT
Chrly fifless
. Drty oo
Hoducod airflow
Lo Erand Wirarg duc size
Rgeirioted dissl
Ihermostal weiting Medvisp cosiomers,

Gt cycling of
SEHTIRBRR0T

i faully gh on baey presd s canlegd

Chetk massure arel Sddress couse of amy abnoemal
prapabie; Rapeara condrol if Faully,

Loag wering

Ghnck ol fandol Wi,

Troemnicstal

LIQUID REFRIGERANT SLUGGING

In supply air siracm., ma of calibraman

Cusinmer misuss

SYMPTOM

POSSIELE CAUSE

REMEDY

On atan-up

Ircomres Epmyg

Feview pipe size quidelines.

Exv hunbing whan
AR

Faulsy EXV compohants

Chack EXY, sucton pressunn trensdussr, ond suclicn
gt far operation,

REFRIGERANT

FLOOD BACK

SYMPTOM

POSSIBLE CAUSE

REMEDY

Poar gyabam Sentd
uElng an EXY

Fad pressure reading

LaPwi (TRMECRICET BArirg.

Suclion thermistar ir wrong leantian

Redacale hormisior,

Do auchon thermsioe

Replacs tharmestar,

Improper supertaal gating (aas than 5°F
28"}

AdjuEt EXY SH aslponl dipavwlshieg gnd validals
WAl Qparataan




Table 18; Service Analyzer Chart [cont.)

ELECTRONIC EXPANSION VALVES

SYMPTOM

POSSIBLE CAUSE

REMEDY

High Siparheat, Low
Soctinn Pressurng
[EIRTiE e TR T
TEF [8,35C1

Kemsture froaxing ord blooking vidvo

FMacover chargs, raplece Mer-iien avacoais aiiaam,
rpnkarga,

[t or foreign material Blacking valne

Rocear charpe, replaco fltordrien, pvausee sestem, reshare

Law ralsigerant shargs

el e chargs.

Wapr Bulbbes.ir Squid lires

Remave reabictnn in figuid ne. Corres) the miFigennt chage.

Ramroys nancondanaibi gasea.

Siza hauid line correctly,

Lingersean EXY

FReplaog aifh corred yafion,

Iresarmecily aensing vapor line IEmparalure

warify sucihan Ihermiston resisance 15 cures] and Eoperky
altached and idilatod 1o IR VAT lind,

Suction tharmistor mcorectly calibraizg,

Raplace sucton thermisior assambly,

Wapar preddure medsured inmomecily

Abtar werfylng sk of connsolivity, replets the pressura
trarmdice of bdrn=sgse

Il harmesd has & shod, 18pace hamasn

il SIS PrEssUrg IngaBurarent and e conyertad wolimge readegs
al thie cormngl are difarend replace prosswr iared soor

i galge preasum messurameit and the convefnd voltige medngs
AL e coptrol aré U dams, reglacs s codiirs

EXV Is slusk

Remave EXY fram the systam anid porgs with nliregan,
mplooe filles drimr, and rectzirge

I |l ot pen, aaisd e R wireng hamiess and rolor
repatancs batwean the biaok wine gril the oier 4 wines

il s of i abave reeiilies Bg Esie, mpiace BV amd flier diar
ard recharge,

LODE DT eirewt Tailad

Veanfy BVDC D prasaure Irardducer i3 pregant, IF ne,
meplacs LIHIC,

Hih supemeat agjurimars

Ghange the sunerhest ofset dip Fattohes @ incraasa suparkaar,

Yohin feods loo much
refrigarant. il ko
superheal, with o
superhiaal arsd
highar ham normal
gustipn prapslre,

Fédisture causing valve o slick apen,

Heiooer rafrigerant, replace fillrdriar, evocuate system, a0
racharge.

Dl or fermign marerial cawsng valve 1o slick

open

Recovar rafrigersnt, replscea fiter-dren reimos EXY
ard purgs with nitrogen, ewacorto systam, and rechange

I EXY is completsiy clogped use he VODTC 10 open the
EXW, and purge with mitragan, mpisce flier dripe, and rechiarge,

Crrprgizad CAY

lnghafl carrpgl EXW,

IFearngst sliclion Irenrislar Beafsain

Install suotion fhanmister with the providod stairbkass steed sirnp and
any addltioral 2ip lie bebseen e 1000 and 2200 podilieen an
wIeE Ime, with inswlalion.

Lo suparhaal aduntment

Changa the superhaal altael oip swilches Io ncrease muperchnal

Iremarrecily semsing vapor line lEmperatie

Warily suctian thermislor fesis@nce 15 oorreo and
bhupedBy afached and ipstilatad b ths vapr lihe,

Suction thanmsir neprracty caforaped,

Roplace suction tharmlsior gasambly,

Vapor prassurs resasarad incorragthy

alar yertying lack of connacinily, reépiesd tha praesang
trarsducer or harrsas

IT harress has @ sharl pdace amase,

11 zauge praasuin maasurament and the constad @i e raadings
At the contral are diffarar mplaos prassee fransd ooar

Il gaugs prassuns measormrant &nd the csnverfad voltags
reaitings & ihe conlied are e samsa. replasa thea contial,

L kooed

Fedured arfiow

Dty filkar

Dirty coil

Wirong dusl gira

Fesirichsd duc!

Tharmeatal alng

Alfdae tushomarn

ssaubolg
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Table 18: Service Analyzer Chart {cont.)
ELECTRONIC EXPANSION VALVES {cont.)
SYMPTOM POSSIBLE CAUSE REMEDY

Cmprasgar logd Retnparant dranags fom finoded ewaparabor
ok Lnen siAd-LE Insparnbls stalte heal

Inztall frap riger iz tha top of he eyoporeior ool

Focover refrgenid, replocs flterdrier, mvaciiats
i wyEleny. and rachans,
Shinarhand It jow LIt gond frvaporalor cirsat aading

fer rearreeRl vt o Chesk tor blocked dislriiutes hbaz,
siedlion prasaurls

Ermsure bimaar s moving praper ol GEM,

Law loerd or sirkow entenng evaporntor ool
e s RamosvaCorrect any airflow restnotion,

g Expansmn valve B ovemized, |t il St rest EOXY
T Besclipn Ihermistn = afeched Dy hqusd refrigaran | Relecabs gamaing Dl i ancthed fnredion sidlnd s
E- Suparheat and or refricmiant ol lowing through sugtan e gircumigranas af tha sustice lina,
BLAETEI preaiLge
E Nuciiats vk Linsqual refrigarant fow thrmugh rmposicr Ersure sensing bulk im lacaled praparly,
i= frunking| cirzull Check lor Glocked desirbulo fubes,

Reconer refrgesand, changs Bli=r-drier, Meacuale

Moinfure fremzing and parfin’ly hlocking EXY ayalem, and rcharga

Cormact pressure fransduser in prapaer leoaban, oF

Fraswim ransdicer nod coihnesied o phiggad PO By Lockags,

it ol Suclion [We thammignr ned oonnachad, o Inatall fuction Hre Marmizier in cares Parizgnkal
IE;:BI'EID:!IJ:I- instalked an heat affecied zone chan secikn of sopner pipe

Suction |me themmistor oiled (confmuty o

coniir, wire desmegud. recatancs vehled Repdace auction lns ihesrmghar

incoreot)

9.4 Troubleshooting Tips

Table 18: Cooling Mode Trouble Shooting Tips

INDICATORS
SYSTEM SUPERHEAT | SUBCOOLING
PROBLEM et pHEeome | Mormal: 5'-15°F | Mormak See
[2.8° = A.3"C] Charging Ghart
Drvsrchargs Highi Highi i Hagh
Undereharge Lusw Linw High L
Lhﬁf&“ﬁ?ﬂ“ Low Low High Highi
Lovia Inval e Abribows Ly Lires Lsdr L
Diirty Cutdoer Goll High Hiizin Lioved Lovw
prov ks mul;lm i i High High
Inefficient .
E-nmn:Haur Law High High High
Bad Indoor Suction
Pressure Transducer or Levay Leny High High
Fauliy Measurement
Paarly Insulated
}"“T":z;‘::“:rﬁ High Higty Lz L
Thermister
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Table 20: Heating Mode Trouble Shooting Tips

sijsouboig

INDHCATORS
SYSTEM BCOOL
PROBLEM DISCHARGE SUCTION Stk BT | ety
PRESSURE PRESSURE £ AALE
[2.8°-B3°C] | Charging Chart
Cwerchargs High Higgn o High
Undercharge Lowar Low e or Hingh Low
L R
"“;‘l_fjl ;;"::r?““ Lo Law High High
Low Outdoor Alrfloes Livw Lonw Lesws Lo
Dirty Indoor Cofl High Higgr Lowar Lenw
Lﬂwthﬂ-:nrmt Lo Lo Ok High
':Iﬂ'l‘ﬂil:iﬂ]l ; Lo Firgk High Hisgh
Bad Outdoar Suction
Prassure Transducer or Liow Lonw High High
Faulty Measuremeant
Paarly Insufated
w::;mp:: é':;‘ High Hirgi' Lessd Low
Thermisior
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Maintenance

10.0 OUTDOOR UNIT SERVICING

Servicing shall be performed only as recommended
by the manufacturer and by qualified personnel
who are trained by a training erganization or
manufacturer accredited to teach national
compeiency standards that may be setin
legizlation for servicing eguipment with flammakble
refrigerant. The achisved competence should be

documented by a certificate,

10.1 General Guidelines

Priar o baginning work on systems confainmg AZL
REFRIGERANTS, safely chacks aré necessary 1o
ensure that ihe sk of ignilion i3 minimized, For repair
tor the REFRIGERATING 3YSTERM, the folfowing
procedures shall be completed prior to conductng work
on the aysien

= Work shall be undertaken under a conirofbed
procedune 8o &% o minimize the risk of a flammable
gas or vapor baing pregent wiale the work i being
paritrmed,

= Al maintenance stall and others working in the local
area shall ba imstructed on the nature of work Deing
carried oul. Work in confined spaces shall be avolded,
= The area shall be checked with an appropriate
refrigerant detactor prior 1o and during work, I ensure
the technickan is aware of potentially toxlc or lammable
atmospheres. Ensure that the leak detection equipment
bl used is suilable for use with all applicabka
reftigerants, 8. non-sparking, adequately sealed or
inbrimslcally sals,

= |f ary ot work s e be conducted on the refrigerating
equipment or any associaled parks, appropriate fire
extinguishing equipment shall be available o hand.
Have a diy powder or SO2 fire extinguisher adjacent to
the charging area.

* Mo person carrying out work in reatlon D a
REFRIGERATING SYSTEM which imsales axpasing
any plpe work shall use any sources of ignitlon i such
a maner that il may lead o Lthe risk of ire or axplosion.
All pozsible gnition sources, including cigaretia
smoking, should be kepd sulliciently Tar away from the
site of instaliation, repairng, removing and disposal,
during which refrigerant can possibly be relsased to the
surrounding space. Prior 1o work taking place, the ares
arcund the aquipment 5 10 be surveyad o make surd
that lhere are no flammable hazards of ignition risks.
"Moo Smoking” signs shall be displayged.

* Ensure thal tha grea i in ihe open or that it s
adequately ventilated before breaking into the system or
conduckng any hol work, A degree of venlilation shall
contmue during (ke perdod thal the work |s carried aul.
The vertilation should safely disperse any released
rafrigerant and preferably expel it exlermally into tha

atmosphers.

10.2 Checks to the Refrigerant
Equipment.

Whers alacirical components ar being changed,
they shall be fil for the purpoee and to the cormect
spacification. At all fimes the manufactures's
maintenance and service guldelinas shall ba followed,
If in doubd, consult the manufacturers techimeal
departmen! lor essistance.

The Iollowing checks shall be applied o installations
uging AZL REFRIGERANTS:

# The actual REFRIGERANT CHARGE |s in
accordance with the roam size wilhin which the
refrigerant comaining parts are installed,

« The ventilalion machinary and outlets are opearaling
adequately and are fnot obstructad,

¢ |f an indiract refrigerating circuit is being used, the
secondary cirouit shell be cheokad for the presance of
rafrigerant.

« Marking to the equipment confinuss to be vigible and
l=gibla. Markings and signs that are ilegible shall ba
correched,

* Refrigarating pipe or components are instaliad in a
posiion whare they zre unlikely to be exposed to any
substance which may corroda refrigerant containing
componants, unless the components are constructed
of materials which are inherently resistant io baing
cofroded or are suitably protected against being so
corrind e,

10.3 Checks to Electrical

Devices

Repair and maintenance o electrical components shall
Include Initlal safety checks and component (aspaction
procedures. I a full exists that could compromizs
safely, than no elechical supply shall be connected o
the circuit until 8 s satisfactonly dealt with. If the fault
cannot b corrected Immediately but it is necessary 1o
conlinue eperation, an adequate temporary solution
shall be usad, This shall be repocted 1o the owner of
tha equipment o all parties are advised. Initial safely
checks shall includs;

» Thal capacitors are discharged. this shall be dore ina
safe manner to avoil possibility of sparking,

+ Thal ne live slecirical components and wirlng are
exposed while charging, recovering or purging the
syElam,

+ Thal there is continuily .of earth bonding.

10.4 Repairs to Sealed

Components

Cwiring repairs to saaled components, all elecirical
supplies shall be dizconnecied from the equipment
heing worked upon prior to any remaoval of sealed
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convars, ato, |F it = abeolutely necassary to have an
electrical supply o egquipment during servicing, then a
peErmanentty operating form of leak detection shall be
Iocaled at the most critical point to warm of 3 potentially
hazardous silsation,

Particular attention shall be pald to the following 1o
ensire that by working on electrical componsnts, the
casing is not alerad in such a way that the level of
protection iz affected, This shall include damage ta
cables, excessive number of connections, Terminala
not mads o original specification. damage o seals
Incorract fitting of glanda, =tc.

« Ensure that the apparatus s mounied securely,

* Ensure that seals or saaling materials have not
gegraded 1o the point that they no longer servie the
purpose of praventing the ingress of flammable
atmospherss.

» Raplacement parts ahall be in acconrdance with

the manufacturers specifications. Seaked electrical
components shall be replaced,

10.5 Repair to Intrinsically Safe
Components

Do o gpply any permanant nductive or capacliance
Izads to the Sireuit withou! ensunng thet this will mod
excaed the permissible voltags end cumant permitlad
for the equipment In Usa.

Infrinsically sefa components are the only fypes that
can be worked on while bve in the presence of 2
flammakle alimasphare, Tha tes! apparaius shall be al
tha corresl rafing. Raplace componanis only with parls
specified by the manufaciurer. Other parls may resull in
tha ignilion of refrigeranl in the atmosphen: from a leak.
ROTE; The use of silicon sealant can inhikit the
effactivenass of some types of leak detaciion
equipment, Intrinsically safe components must bea
replacad and do naot have 1o be isolatad prior to working
on tham,

10.6 Cabling

Check that cabling will not be subject towear,
GOFoEion, axcessive pressure, vibration, sharp adges
of &ny cther adverse environmental effects. The check
shall alzo fake imte acoount the effects of aging or
continual vibration from sources such ag comprassors
o fans.

10.7 Detection of Flammable

Refrigerants

WARMNING: Under ND circumstances shall potential
sources of ignition be used in the searching for or
detection of refrigerant leaks. A halide terch (or
any other detector using a naked flame) shall HOT

be used,

The following leak detection methods are deemed
acceptable for-all refrigerant systems

¢ Electronic lzak detectors may be used to detect
refrigerant leaks bul, in the case of FLAMMABLE
REFRIGERANTS, Ihe sensilivily may not be adequats,
or may need re-calibraticn. [Detaction equipment zhall
be calibrated in 8 refrigerant-fres area.) Ensura that
the detactor is not @ potential source of ignition and

iz suitable for the refrigerant used, Leak detection
equipment shall be =at at a percenfage of the LFL of
the refrigerant end shall be calibrated o the refrigeram
empioved, and the appropriste percentage of gas 125 %
maximum} is confirmed.

« Leak detecticn fluids (such a5 bubble method ar
fluorezcent method agents) are alag suitable for

uge with mast refrigarants but the use of detargents
confaining chioring shall be avoided as the chlonne
may react with the refrigerant and comrode the copper
PApe-work

If a leak is suapectad, all naked flames shall be
removedietingulshed. If o leakage of refrigerant is
found which reguires brazing, all of the refrigerant shall
be recovered from the system, or eolated (by means. o
shul off valves) in a part of the systam remabe from e
leak: Removal of refrigerant shall be according o the
nest section {108 Remowal and Evacuation).

10.8 Removal and Evacuation
When Lreaking into the refigerant crcuil 1o make
repalrs or far any other purposa, It is important that best
practice is followed for AZL refrigerants, The following
procedureg shall be adbermd lo safely mmove refrigerant
fallowing local and national regulations:

Evacuate

Purgs the circult wilh ingri gas {optional for AZL)
Evacuate {oplioral for A2L)

Conlinuously flush or purge with inert gas when using
flame la opan cirouit

Cipan the circuil

The refrigerant charge shall be recovered into the
correct recovery oylinders if venting is nol allowad by
looal and naticnal codes. For applisncas containing
AZL refrigarams, The sysiem shall ba purged with
oygen-frese nitrogen to rendar the appliance salfe for
flammable relrigerants,

This process migh! nead o be repeated saveral fimes,
Compressed air ar axyieh shall MOT be usad far
purging refrigerant sysiems. The outlet for the vacuum
pump shall NOT ba glass lo any potential ignition
sources, and ventilation shall ba available.

For appliances cont@ining flammahble rafigerants,
refrigerants purging shall be achisved by breaking the
vacuum in the system with axygen-frea nitregean and
confinuing to fll uniil the working préssure is-echisved,

then venting to atmosphere, and finally puling down 51

SIUNLS|UIDW
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Maintenance

& vacuum (oplional Tor AZLL Thiz process shall

e repeated until no refrigerant is within the system
feptional for AZLEL When the final oxygen-free nitregen
charge s uzed, the systam shall be vented down 1o
atmosphereic pressurs 12 anable work [o take plboce.
Thia outlel for the vacuum pump shall NOT be close @
any polential lgnition sources, and ventifEtion shall be
avallable.

10.9 Charging Procedures
Fefer 1o Seclian 5.4 Refrigeranl Charging of the
marual,

10.10 Recovery

YWhen removing refrigerant from a system, either for
SEMVICing or decoemmissoning, if is recommended goad
practice that all refrigerants are removed safely,

YWhan transferring refrigerant into cylinders, ensure
that only appropriate refrigerant recovery cylinders are
employed, Ensure that the cormrect number of oylinders
For holding the [otal ayaiem charge is avalaklz, All
cyfinders to be used are designaled for the recoversd
refrigerant and labeled for that refrigerant {i.e, special
cylinders for the recowvery of refrigerant). Gylinders shall
ke complete with pressurg-refial valve and associaled
shut-off valves in good working order, Empty recovery
oylinders are evacuated and, If possible, cooled belore
recOvery GoCUrg,

The recovery equipmeant shall be in good working order
with & saf of insfructions conceming the eguipment that
is &t hand and shall be suitable for the recovery of the
2L refrigarant, IF in-doubt, the manufactiurer shauld

bt consulisd, In addition, & sef of calibrated weighing
scales shall be availabla and in good working order.
Hoses shall be complete with leak-free drconmect
couplings and in geod condition,

Tha recovered refrigerant shall be processed pocording
fo bocal laglskation in the correct regovery cylinder,

and the relevant waste fransfer note arranged, Do nod
mix refrigarants in recovery units and especially not in
cybinders

If compressors of comprassor ofs are fo be removed,
enzung thal they hawe been evacuated o an acceptable
leved o make cartan that rafrigerant coes nal remain
withie the lubsicant. The compressor body shall nat

b heated by anopen fame or othar ignibion sources
o acoelerabs this process, Whan of Is drained from 3
system, it shall be carred out safely.

10.11 Decommissioning and
Labeling

Before carrying o this procedure. i is essanfial that
the fechrician is completely familiar with the eguipment
and all its detail. It is recommanded good practice that

all refrigerants are recovered. aafely. Prior fo the tazk
being carmed cul, an ol and refrigerant samphe shall
b taken in coze analysis s required pricr W re-uss

of recovered rafrigerant. It iz essential thal elscincal
power = avaidable before the Bk 2 commencsd,

a} Become famdiar with the squipment and its
Gparation.

b} lsolate system alacirically.

) Belfore altempling the procsdure, ensure that:
Mechanical handling equipment is avadable, if required,
far handling refrigerant cylinders;

Al parsonal protective equipment is avallable and being
used corracily,

Thay racoviry process s supervised al all imes by a
compatent parsar,

Facovery agUiprmant and cylinders comnformy to the
appropriste standards,

d) Pump down refrigerant system, if possible.

a) if a vacwum s nol possibbe, make a mandold so that
refrigerant can ba removed from various parts of the
spslam.

i} Make sure thal cyfinder s siluated on the scales
beifora recovery iakas plate.

i) Start the recovary machine dnd ocperals in
accordance with mstructions.

h} Do nod owarfill cylindars (no mere than B0 %% volume
liquid charca).

i} Do niot exeead the maximum working pressure af the
cylindar, avin Empararily.

j} When the cylindare have bean filled corractly and the
process compeated, maks surs that the odindears and
the equipment are removed from site promplly and ail
isolation valves on the aguipmen] ara clossd off.

ki Recoverad refrigerant shall nol be charged inta
anpther REFRIGERATING SYSTEM unless it has baen
cleaned and checkad,

Equipment shalt be labeled siating that it has bean
dacammissionad and emptied of refrigerant, Tha labal
shall he dated and signed. Ensura that there are labals
on the equipment stating the equipment contains
FLAMMAEBLE REFRIGERAMT.

10.12 Outdoor Coil Cleaning

The auldaar fan draws air across the cail during
operation which results in contaminants colleckng on
and batween the aluminum fins. These contaminanis
restrict the air-flow throwgh the eoil resalting in reduced
capacity and efficiency and increases the lemperature
of the compomants that can reduce thelr life. Therefore,
it ig recammendead that the cutdoor coll be cleaned at
least annually by & qualilied service technician using

a non- corroave coll deanar and ke pressure water
hose spraver. Carg must be fgken nol 1o damage or
flatien out the fins by spraying the fins from an angle.
Wazhing from the fop of the ¢ofl doem fram the inside
out s the most effective method of cleaning the coil,
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The exterior lbouver panels and unit lep are easily
remaoyable to facilitabe the coll cleaning task, )

AWARNING:

Disconnect electrical power to the unit before
removiig the top panel or any electrical panel
as the fan motor could =tart at any time and live
alectrical connections will be exposad.

10.13 Cabinet Cleaning and Care
Annual cleaning of the axterior cabinet s racommendead
ising & mikd defement, water, and clolhfspongsa

o remove dust, modd, and potentially cormosive
confaminants that have collected an the cabinel, Il
also recommended o apply a good quality automotiva
wax to the painted melal cabinel pans annually to
protact the finish and 12 restore the gloss of the painl.
Do not apply wax o ihe plastic parts.

10.14 Motor Lubrication

The ball bearings in the cutdoor mator are pre-
lubricated by the motor manufacturar and do not haws
wiling ports, The motar will ren for an ndefinite pariod
of fime withaut addiponal lubricaton,

10.15 Replacement Parts

Any replacement part used o replace parts originalky
supplied on equipment must be the same as or an
approved alternzte to the original part supplied. The
manufacturer will not be respansible for replacemsant
parts mot designed to physically fit or operate within the
design parameaters the original parts ware selectad for,

UDUB|UIDY
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11.0 WIRING DIAGRAM
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WIRING/SCHEMATIC DIAGRAM
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12.0 APPENDIX

12.1 Agency Performance Audit Test Instructions

Performance audi festing a =JATSAY-IP18AY
variable speed heal pump rated combination requires
an EcoMet™ Control Center (according to the AHE]
rating database) az an accessory o obiain the rated
performance, Liilize the following Instruciions 1o
properly operate the syatem during audit teais,

1. Install the rated system consizstent with this manual
and ASHRAE 37,

2. Leak check and charge [he rated svsbem per the
Irafructions found in this manual,

3. Wire the outdoor unit, Indoor air movenfurnace,
indoor coll EXN control {when necesgary), and
EcoMel™ Conbrol Cenier according o e fallowing
wiring diagrams.,

Cermancalirg
Themissat
E}@f@@ Heat Pump!
'E A Hander ! I Air Conditioner
oo i H |
== R :H.?'...-....!...;... sanzamad
@.J_’:.-nuuun:....l:. : ..|:1;|:"'|.
@.Lﬁ:_-;_- e N ¥
&H
bows  Flakddrs I
E-'"j: Faal:h'rrg.‘llﬁrd
Figure 34; Thermastat Wising for Heat Pump with Air Handlor
CerruniEting
Tribrmealal
B8R0
&Rl S5 S L&)
el L5 R PP S SR
@.J.-- -:=2:::i._.i._-.____-®
@._'.. @ ..ﬂ-.luuﬁuu-nl.“....... @
S-a18
&3 & ﬁnlumluu ............
.f'?_;._- : Finriy Sanded
f‘j“ _-FI#-'F

Figure 3%: Thermostat Wiring for Heat Pump with Coil and
Furnzce
4. Supply higl: and low voltsgs to the syslsm.
5. Once each conlral is powered lum off the
Cehumidificatinn fagture:
a. Pressing the "Setlings” bultan on the hams
scraen followed by pressing the “humidity”
buttamn.

L. Crincain tha "humidity” scraen, seleci "Yes™ naxd

o the “Ernable Dehomidification 7" labs|

o To torm dehumidification off press the orange up
ar blue down arrows enee,

d. The “Yes™ should turn 10 8 value of "Nao,”

. Do the dehumbdification feature i lumed off, the

Auk 1 configuration needs to ba gat to normally
Closad (M.C. as 1o permil 8 closed switch attachad
1o the Aux 1 contas!s o keep the syatem operating.
Thereby an oper switch would indicate to the
syatem b shut doeen

. Press the back arrow In the botlkom left of
fhe dehumidification soreen (o retum o thea
“medlings” screen,

b, Press the Sinslaller” butlon in the betlom right
corner of the “setlings” screen,

. Press the “air handler” or “furnace” Butbon,

d. Once in the “air kandler settings” of “furnace
sollings” soreen select "ML next o e “Auy
Input #1 Config” label.

&, Change the “Aux #1 Config’ type 1o NG by
pressng the oramge up or blus down arroews ol
fre bettom of e Soreen Mdoe,

L Select "0 nexl 1o the “Auy [nput #1 Config”
Ik,

g. Change the “Auk #1 Conflg” valug from "0 o
“Shutdewn” by pressing he orarge up bullen al
e bottomn of the screan Iwo mes. Alter sach
priass of the orange up button the valwe naxt 1o
Ie "R #1 Config” label should change.

. Endenng the Test Mode

a. Prass the back arrow n lhe bottom left of the
sorean 4 bmas o reluen e he home screen
showing the mside lempetaturs,

b. Prass tha "Barvice” button on the home scraen.

. Prass the "D0LU check-oul” button in the bottom
right corner of the “service” screen to ender the
“installer chackout” screen.

d. Selecl the desired mode of operation by
prassing “Of" next to the “Var Speed ODU
Tesl” label and than the orange sp arrow of
blse down arraw al the bollom ef the “installer
checkoult”™ screan,

NOTE: Any faults must ba resolvad befome the
systemn will starl. Sea tha troublashosling guide
in tkis manual for assislance,

NOTE: If ihe unil doas nol start whan the “starl”
bustlon is pushed verify the switch attached fo
thie Aux 1 input on the air handler ar flumaca
conlred board is closed and no alarms are
ackive.

NOTE: In order 1o changs fram heating mode
to coafing made or vice versa the system must
first be turmed off by pressing the blus down



NOTE: While the test mods iz aclive the thermastat
will net permit refurm to the home screen,

a. To twrn the unit off sither preas the biug down

button uniil “stop fest” appears at tha boliom of
the “installer chechsut” sgreem, Than preas the
"Slop” button,

. Cycle Testing

& The Aux #1 configuration performead abowve
permita @ MG, set of contacts to ke connactad
o these lerminals on the air handbar or the
furnace conirofs,

b, Whan performing the optranal AHRI cyole tests,
the Aud #1 terminals should be ussd 1o turn the
wnit on and off,

. When the syatem is desirad 1o be operating
the air handler or furnace control should sense
confinuity bateeen the Aux #1 and Aus G
termingls, This cantinuity will tell the systeam 1o
e on and the Test Mode selection ouflined in
siep 7 above idantifies the mode and stage of
oparation.

d. When he unit iz desired 1o be offfinol cperating
the air handler or furnace control should sense
a2n opan stale belween the Aux B1 and the Aux
O lerminalz,

. Exfting the Test Mode

button undil "atop est” appears at the bottam

of the sereen and then press "stop lest” on the
“instafler checkout” screen or open (he normalty
closed swilch atisched {o the air hanadler or
furmace Aux 1 inpuls.

NOTE: Once tha unit is reguaesied o shut down

there is & 4 min. delay dunng which the tast
miadde cannat ke changed

IMPORTANT: The mimirmum rn and minimmum
aff timera bl into the UODG will ke acthea
while operating in the test mode.

. Oipening the K.G, contact will ot exit the tast

mode, bt will permif the syatem fo parform 3
gt shutdewn,

In crder for ihe system o mtum B nomal
operating rmode press the "Stop” bunten an the
“Instaler checkout” screen and then press the
back arrow in the boltom [eff hand side of the
gereen twe mes, This will retum the thermestat
o the hame screen,

Xipuaddy



