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AWARNING:

RECOGNIZE THIS SYMBOL
AS AN INDICATION OF
IMPORTANT SAFETY
INFORMATION

AWARNING

THESE INSTRUCTIONS
ARE INTENDED AS AN AID
TO QUALIFIED, LICENSED
SERVICE PERSONNEL FOR
PROPER INSTALLATION,
ADJUSTMENT, AND
OPERATION OF THIS UNIT.
READ THESE INSTRUCTIONS
THORCUGHLY BEFORE
ATTEMPTING INSTALLATION
OR OPERATICN. FAILURE
TO FOLLOW THESE
INSTRUCTIONS MAY
RESULT IN IMPROPER
INSTALLATION,
ADJUSTMENT, SERVICE,
OR MAINTENANCE
POSSIBLY RESULTING IN
FIRE, ELECTRICAL SHOCK,
PROPERTY DAMAGE,
PERSONAL INJURY, OR
DEATH.

Do not destray this manual.
Please read carefully and
keep in a safe place for future
reference by a serviceman.

IMPORTANT: Read page 2
carefully for best practices
with R-454B systems.
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VARIABLE SPEED R-4548
HEAT PUMP/AIR CONDITIONER
OUTDOOR UNITS
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INSTALLATION INSTRUCTIONS
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EQUIPPED WITH ECONET™
COMMUNICATIONS
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R-454B BEST PRACTICES

*  R-410A systerms SHOULD NOT be refrofitted with R-4548. Reference Section 1.0 for more
information.

«  Only usa indoor coils approved for use on R-4548 systems. An R-410A or R-22 zoil has not
been evalualed for use with R-454B and may lack a refrigerant delection system necessary for
safe operation of the system. Relerence Section 1.0 for more information,

*  R-454B is classified as safety group A2L, where the 2L flammability class indicates lower
flammability, R-4548 and air should never be mixed in tanks or supply ines or be allowed
to accumulate in storage lanks due to ils lammability. Reference Seclion 4.1.2 for more
information,

«  When using a torch during brazing, nitragen must be flowed while brazing. Reference Section
4.4.1 for more information.

+  Exisfing R-410A or R-22 unit's line sets be purged and flushed with nitrogen if being used as a
replacement for a R-4548 system. Relerence Saction 4.4.1 for more information,

= R-454B systemn refrigerants must be charged in liquid form, Reference Section 5.4 for more
information.

= LUnes must be cut whan replacing R-410A or F-22 systems with a R-4548 systam.
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1.0 IMPORTANT SAFETY INFORMATION

Safety

"AWARNINGS:

= Do mot use cxygen to purge lines or pressurize
syatom for leak test. Oxygen reacts viclantly with

cil and passibly with R-4548, which can cause

an explosion resulting in severe personal injury or
death,

R=4104 systems should not be retroditted with R=2548,
Such a retroflt viclates the product listing and may
resulf in severe personal injury of properly damage
These instructions are intended a5 an aid to qualified.
licensad service personnel for proper installation,
adjustment, and operaiion of this unit, Read thessa
instructions thoroughly before atiempling installabion or
operation, Fatlura to follow these instructions may
result in improper installation, adjustment, service,
or malntenance possibly resulting n fire, electrical
shock, property damage, personal injury, or death.

The unit must be permanently grounded. Failure
to do 5o can cause electrical shock resulting in
severe 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 3o can
regult in electrical shock, severe personal injury,
or death.

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

= Mavar assume the unit is propery wired and/aor
grounded, Always test the unit cabinat with a
noncontact voltage detector available at most
electrical supply houses or home centers before
removing aceess panels or coming inte contact
with the unit cabinet.

This unit is & PARTIAL UNIT AIR CONDITIOGNER,
complying with PARTIAL UNIT requirements of this
Standard, and must only be connected to other
unit= that have besn confirmed as complying to
comresponding PARTIAL UMIT requirements of this
Standard, UL 80335-2-40 C3A C22.2 Mo, BO3A35-2-
40, or UL 1835/C5A C22.2 No 236,

& The fed winng Insulation must be protected, 1o
example. by nsudating sleeving having an appropriale
temperature rRHNG. Any means for disconnection mus
ba incorporated in the ficad wiring in accordance with
the wiring rules

= Tha top of the scrodl compressar shell i3 hot. Touching
the compressor iog may result in sericus peraonal
injury.

= The manuiacturer's warranty does nol cover
any damage or defect to the unit caused by the
dfachment oF use of any compononts, aoCessories,
or devices (olher than those autharized by the
manufaciurer) mto, onlo, or n conjunction wilh tha
haal pump. You should be aware that the use of

*

4

- unauthorized compoenents, accessoeries, or devices

may adversely affect the operation of the heat ™

pump and may alse endanger life and property.
The manufacturer disclalms any responsibility for
auch koss ar injury resuling from the ues ol such
unauthonzed companenls, accessares, or davicas.

= This appliance is not intendad far use by persong
{including children) with reduced physical, sensory
or mental capabilities, or lack of experience and
knowdadga, unless they have Bean givan suparnvision
or Instruction concerming use of the appliance by-a
persan responsibls for thelr safety. Children should
ke supervized o ensune that they de not play with the
appliance,

= Do not use means to accalerate the defrosting
process or to clean, other than those
recommendad by the manufacturer.
The appliance shall be stored in a room withowt
coentinucusiy operating ignition seurces [for
example; open flames, an operating gas appliance
or an opérating slectric heater).
Do not plerce oF burm.
Be aware that refrigerants may not contain an
odar.

ACAUTIONS:

= Only use indoor goils appreved for use on R-4548
systems. An R-4104 or R-22 coil has mot been
evaluated for use with R-4548 and may lack a
refrigarant detection system necessary for safe
operation of the system. The R-4104A or R-22

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

Refrigerant F—454B pperates at pressureg gimilar to
F—21{A. However, it is classified in safely group A2L.
Ensure that servicing equipment is compatible with
group AZL refrigerants and in paricular with R—548,

Cindy mnatch this outdeor unit with @ matched indoor
coil or air handler approved for use with this cutdoor
unit per the unit manufacherer's specification sheet,
The use of unmatched coils or air handler will lkely
rasult in & charge imbaiance between the coofing

and heating medeas which can cause unsafisfactory
operation including a high-pressure switch lockout
condition.

When the mdoor coll or gir handler is installed over

& finished ceiling andfor iving area, it is required that
an auxiliagry ovarlliow pan be conatructed and instalkea
under the anfire indcor unit, Fadure o do so can result
in property damage,

The blue cooling status LED ahall blink (1 second
OM, 1 second OFF) if waiting for the zhorl cycle
timar (LOCKTIMER) to ewpire, othenuise i1 shall bfink
the first digit of the capacity perceniage requesied
(for example, blink 7 times for T0% capacity), At
100% capacity the LED shal be sofid on, The
cranga heating status LED shall blirk (1 second ON,
1 second OFF) if waHing for the short oycle fimer

o
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1.0 IMPORTANT SAFETY INFORMAT

ION

4 ILOCKTIME) o expire, otherwise it shall bhnk tha
first digit of the capasity percenlage requested [for
axample, blink 7 times for 70% capacity). At 100%
capacily the LED shall ba solid o,

» The fixed wiring insulation must be protected,
for axample, by insulating slaaving having an
appropriate temperatura rating. Any means for
disconnaction must ba incorporated in the fizad
wiring in accordance with the wiring rules.

Markings Reference
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General Information

2.0 GENERAL INFORMATION

AWARNING:

Improper Instaiztion, or Installation not made in
aceordance with these instructions, can result in
unsatisfactory operation andior dangercus conditions and
ean cauge the related warranly ned to apply.

2.1 Introduction

The FIATRAY-IP19AY seres heat pumps are
apecificalty dezignad lo operate wilh matching
comimunicaling EcoMel™ enabled ai-handiers, gas
furmacesa, and Control Center. A conventicnal 24VAL
2-alage thermostat can be used, but many fealures
and benefits are fost, so this is only recommendsad for
emergency siluations when there are issues with the
EcoMet™ communications and the system mus! be
made operatonal untd the communication Izsues ane
resalved,

Thiz Installation nstruction manual cortaing complete
instructions for installation and selup using the
EcoMel™ or conventional 28VAC controls, Pleaze refer
1o the manufaciurer's spacification sheets for complete
performance data, thermestal, and accessory listings.
The infarmation contained in thiz manual has bean
prepared 1o asslst in the proper installation, operation,
and mainfenance of the air condibioning system,

Read this manual and any instructions packaged with
separate equipmend required 10 make up the 2ystem
prios to mstallabon, Homeowmer should retain this
msanial for fubure referance,

2.2 Agency Performance Audit
Testing Notice

For purposes of verifying or testing efficiency
ratings, the test procedure in Title 10 APPENDEX 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
Manual 2107240 that were applicable at the date of
manufacture should be used for test set up and
performance,

Should this unit be selected for performance audit
testing. follow the instructions included in the Apperdix
{Section 12.1) of this manual.

2.3 Importance of Quality

Installation

A quality imstallutian s il s essure cafety, eliokility, comfort, sad
eustomer safrdotion, Sk odberests % opplicebls rodes, the afurmation
fri s installation monul, the autdoss unit sstllafion monoal, and the
Eermostal inshallotion monwel sre key b o qualirg matallolion.  Read the
anlire wshruiban manuals before starting S mshallation

IMFORTANT: This product hos bees designed and manufectored to maet

eertified AHRT copacity and efficiency rolings with the appropiote ouldoor

unite Hewever, proper nefrigenent dharge, prager oirfloe, oad refrigeant

line izing ore critical fo odséeve oplimum copodity oad effiiency and fo

assure rebiahle opesution,  Instuflotion of this produc sheeld follew the

manufecuser's refrigerant charging ond anflow istrgcsiens located i this

installation manoed and the tharging duarf bebal ffixed 10 the suidoor it

Foibsre 1o confirm progar chorga ond aillow moy reduce easrgy lfidancy

and shorten equipment ife.

The equipmeat hot been evalunted in poardance with the Cade of Federl

Requlnlions, Chegler X Fart 3260,

lerutidl the natit i occordoese with spplicasle national, stoke; and logal codes.

Lotedt editiens are ovallobde 1o "National Fire Prsectian Atucialion, Inc.,

Batlerymarch Park, Quinty, MA 02269 These publcations are.

. AMSIMFPA Mo, T0-(Latast Edition) Nalional
Electrical Gode,

«  MFPASOA Installation of Alr Conditioning 2nd
Wanltilating Systemsa,

= MFPAYIE Installation of warm air healing ard air
conditioning syslems,

¢ Imslall the unit in such 2 way as to allow necessary
access o the collfiller rack and blowerconinol
campariment,

2.4 System Sizing and Selection
Belara spacifying any heat pump equipment, a
survey of the siructure and haat koss and heat gain
calculatiovns must be made. A et koss calculation
invoives identifying all surfaces and openings that
losa heal to the sumoending air in the heating mode
and guaniifyirg that heal loas, A heal gain calculation
makes similar measurameants and deferminas tha
amaunt of heat requirad to be removed in the conling
mede. A heat gain calculation a0 calculatas the extra
heat |oad causad by sunlight and by humidity removal,
Thase factars must be considered before selecting
A hesl pump systam to provide yearround comifort,
Tha Air Conditioning Contractors of Amarica [(ACCA)
Manual 1 method of load calculation s one recognized
gﬂ;emlre for determining the heating and cooling
Ager the proper equipmeni combination has
bean selected, sabisfying both senaible and latam
requirements, the system musi be properly installed,
Cnly then can the system provide the comfort it was
designed o provide,
There are several factors that installers must consider.
v Dutdoor unit location

Indaar unil blower speed and airflow

Proper equipment avacualion

Supply =nd returm air duct design and sizng

Refrigerant chargs

System air balancing

Diffueser ard return air grille location and sizing

IMFORTANT: Excessive use of elbows in the
refrigerant line set can produce excessive presgure
drop. Follow industry bast practices for installation,



<

Instaltation and commissianing of this equipment

iz [0 be perinrmed by trained and gualified HVAC
profesaionals, For lechnical assiglance. confact you
Distributor Service Coardinator,

2.5 Importance of Proper Indoor/
Qutdoor Match-Ups

To assure many years of reliable operation and
aptimum customer comfort and 1o assure the cutdoor
unit warranty remams valid, an alr-hardier model or
indoor coilffumace combination should be selectad
that i properly matched to the ouldoor upit, This is
espacially crifcal for heal pumip systems to assure
proper refrigerant charge balance between the cocling
and heating modes, The recommended approach is to
select an air-handler or Indoor coll and gas fumace that
has an AHR] match with the autdoosr unlt, Refer fo the
AHREI directory al wrwwahridirectorsorg to confirm the
air-handler and cutdoor wnil are-a certified combimation
irt the AHRE[ Diraciory,

2.6 Checking Product Received
Lipon recelving unll, inspect it ier any shipping damage.
Claims for damage, either apparent of concealed,
shodld be filed immediately with the shipping company,
Check model number, electrical characterstics, and
Accessones W determine if they are cormect, Check
system components (ndoor coll, outdaar unit, alr
handlerfurnace, ete.) o make sure they are poperky

2.0 GENERAL INFORMATION

rmalched,

2.7 Efficiency Testing Notice

Far purposes of verifying or iesting efficiency ratings,
he test procedurs in Titke 10 APPENDHX M1 1o Subpart
B of Part 430 (Uniform Test Method for Measuring the
Energy Consumplion of Central Air Conditioners and
Heat Pumps) and fhe clanfing provisicns provided

in the AHRI Operations Manual 2100240 that were
applicable a1 the dale of manufacture should be usad
foor fest set up and performance.

uoljouwoju [psauag

2.8 Compressor Break-In Notice
Pricr to agency testing, system must be operaled for 20
hours at 116°F [46.1°C] putdocr amblent temperature
with 80°F [26,7°C] dry bulb 75°F

[23.9°C] weel bull indoor ambient lemperature (o break
the compressor in,



Unit Specifications

3 NIT SPECIFICATIONS

3.1 Model Number Nomenclature and Available Models
R P18 A Y 24 A JYC A

L MINOR SERIES

A = FIRST DESIGN SERIES

CONTROLS
C = COMMUNICATING

TYPE

1=1S5TAGE
2=2STAGE

3=3 5TAGE
VaFULLY VARIABLE

VOLTAGE
J=1PH 208-230 VAC G0 Hr

MAJOR SERIES

CAPACITY

24 = 28000BTUHR
36=36000BTUHR

8= 4B000BTUHR

60 =B0000BTUHR
REFRIGERANT

=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

S = SURE COMFORT
ML = MAINLINE

Table 1: Available Models
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3.0 UNIT SPECIFICATIONS

3.2 Electrical and Physical Data
Table Z: Electrical Data
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Table 4: Dimenzions
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Figoure 1: Unil Dimengsne & Clearances
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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
Manifold Sets

= Lip o 8040 P3G [5,516 kPa) High-Side

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

— 350 P3SIG [3.792 kPa] Low-Side Retard

ranifold Hoaes;

— Service Pressure Rating of 800 P3G [5.516 kPal
Recovery Cylinders;

- 400 FSIGE [2,750 kPa) Prezsure Rating

- Dept, of Transportation 4BAL00 or BWA00

Iteim Kumbsi Heseiipon

At org Tvke Fanes raier

I.'ﬂg:gﬂ Wmth

e e

berdeld S1ae e
kg R

Branve iy Clindas

i Fdge

G| |3 s Bl i | e | —

Tarch

Faglemn

Figure 2: Required Toolks for Unit Enstallatian

ACAUTION:

R—454B is classified as safely group A21 per
ASHRAE Standard 4. Yerify that service eguipmeant
end instruments are certified for use with group A2L

rafrigeranis, and in paricular with R—4548,

4.1.2 Specifications of R-454B

Application: B—4548 iz not a drop-in replacement
for R—4104 and R-22. Equipment design must
aocommodate tha safety group A2L of R—4548, It
cannci be retrofitted info R=-4104 and R-22 haat
pUms.

Physical Froperties: R—£548 has an atmospheric
bubble pert of =69.6 °F [=50.8 "C) and an almosphenc
chenw podnt of =58.0 "F [=00.0 *G), its bubble poim

10

safuration pressure at 77 °F [25."C] is 213 paig [1468
kFa) and dew point saluration pressure at 77 °F [25 "C)
is 205 psig [1415 kFa).

Composition: R-454E ia a non-azeatropic mixiuwre of
G8.9% by welght difiuoromethans (HFC-32) and 31.1%
by weight 2,3,3, 3-tetrafluoro-1-propene,

Pressure: The pressure of R-4548 s similar to that
of R-4104, Recovery and recycle eguipment, pumps,
heses, and the like must have design preasurs ratings
appropriate for B-4548, Manifold sels need 1o range up
fo 800 psig [5.516 kFa] high-side and 250 psig [1,724
kPa] low-gide with a 550 paig [3,792 kPa] low-side
retard, Hoses nead tg have a saryice prasaure rafing of
SO0 peig [5,516 kPa). Recovery cylindars need to have
a 400 psig [2,758 kPa] service pressure rating, DOT
4BA400 or DOT 4BW4G0,

Flammability: B~4548 is classified as safety group
AZL, where tha 2L lammabily class indicales lower
flammatbiiity. R-4548 and air should never be

mixed in tanks or supply lines or be allowed to
accumulate in storage tanks. Leak checking should
be conducied using Nitrogen,

4.1.3 Quick-Reference Guide for
R-lE#E

Refrigarant A—4548 operates at pressures similar
to F—4104A, Howewver, it i classifiad in safety
araup A2L, Ensure that servicing eguipmeant iz
compatible with R—4548,

Refrigerant cylinders are no longer calor-coded,
F-454B cylinders are ight green gray in color with
a rad band on the shoulder or top of the cylinder to
indicate flammability,

R-4548 = only compatible with POE aila,

= Nacuum pumps waEll ot remoeee moisture from POE
oll used in R-454B sysiems,

*  R-454B syatems should be charged with liguid
refrigerants in fiqguid phase, R-454B cylinders
sheld be inverted to ensure liquid charging of the
anuipment,

« Do not install & suction line filter drigr in the [guid
lima,

« A factory-approved bi-flow liguid ine filler drier
is shipped with avery unit and must be installed
in tha Bouid line at the time of installation, Cnly
mianufacturer-approved liguid line fililer driers
ahodld be usad, Filter aners must have a working
pressure rating of at least 600 paig [4.137 kPal,
The filter drier will ondy have adeguate momtira-
helding capacity f the sysiem is proparly
eyacuiated,

Desicoant (drying agent) must be compatible for
POE olls ang K-4548 refrigarant,

R-454E cylinders containing less than 50 lbs of
refrigarant require 3 CGA 164 fitting, R-4548
cvlinders containing more than 50 bs of refrigerant
reguing 3 CGA BID fitting,
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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 em] o service accass panels

B0" [152.4 om] vertical for fan discharge

If space limitatiors exist, the ollowing cearances will
have minimal impact io capacily and efficiency and
ara permilied:

Singla-Unit Applications: Minimum of 6" [15.2 cm]
1o side intaks louvers. DO MOT reduce the GO" [152.4
cm for fan dischargs or the 24" [61.0 cm] servica
clearances.

Muttiple-Unit Applications: For units posilioned nesxt
io each other, a minimum of 8" [15.2 cm] clearance
betwaan units is recommendad for 2 ton models and
9" [22.% cm] for 3 ton bo 5 ton models, Do not reduce
the GO [152.4 om] for fan discharge ar the 24" [61.0
cmj sarvica clearances,

IMPORTANT: Consult locel and national building
codes and ordinances for special instalation
raquirements. Following location information will
provide konger life and simplified 2ervicmg of the
autdoor heat pump,

MOTICE: Thase umnits st be installed outdoors,

Ma ductwork can be attached, or other mpdifications
made, in the dizcharge grille, Modificalions will affec
performance o gperation,

BT A0 2 D 0

A — Hteom Dascription Clianca osa
. #1152 6 e
1 i bt e 17305 ] Rorws e
Tainie Fageh
+ :|+,| Cavuticn T 5] B
Hrgh & Lo Forace s
n T W15 ¥ ol
: 1F Min 3251w
2 Tprie Bawwtn, Hu Tt 41 01 M) B e

Figunt 1: Roguired Clearances for Unlt Insfaflation
4.2.2 Operational Issues Related to

Unit Location

IMPORTANT: Locate the unit in & mannar fhat will
nist prevent, mpain. or compromizs tha performanca
of ather equipment installed in proximity to the

umil, Maintain all required mirimum distances to

gas and elactic melars, dryar vanits, end exhaust
and inlet apenings. It the absencea of nations!
codes ar manulfaciurers’ recemmendations, local
code recommendations and requirements will zke
pracedance,
= Refrigerant piping and wiring should ba propery
sized and kepl as short as possible i avoid capacity
losses and increased oparating casts.
Locate the unit whara water runcff will not create a
problam with the sguipmeant. Positicn the wunit away
from the drip edge of the roof whanewver possibla,
Lnits are weatherzed, bt can be affected by the
Fodloewireg:
Water pouring mto the unit fremethe junction
of rooflines, without protective gutiering, Largs
volumes of water entering the heat pump white in
cperation can impact fan blade or mabor life, and
coil damage may accur i a heat pump if moEure
cannct drain frem the unit under freezing conditicns,
Freezing moisture or sleeting conditions can cause
the cabinet o ice-cver prematursly and prewsnt
hraat pump cperation, requiring backup heat, which
pererally resufts in less economical operation It is
highly recommendesd to switch the EcoNet™ Condrol
Canter of thermaslat to ihe "Emergency Heat™ mode
during freezing rain or sleeting condilions to prevent
damage o the outdoor codl from ice accumulating on
the fan blade.
* Closely follow the clearance recommendations In
section 4.2.1.
« 247 [81.0 cm] o the service panel access,
= B [152.4 cm] above the fan discharge il
topi 1o prevent racircidation,
= B [15.2 cm tor the codl grille air intets
with 12° [30.5 cm] minimum recommended,

4.2.3 Corrosive Environment

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

deterigration if exposed to & comosive environment,

Thia oxidgation could shorten the equipmeant’s Lseful

fife:

Corrosive elements include, buf are nat limited to,

salt spray, fog of mis! in seacoasl areas, sulphur or

chloring from lawn walaning syst2ms, and various

chemical contaminanis from industries such as paper

millls. and petrolewsm refineries.

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

contaminants are likely o be a prokdem, special

attenticn should he given fo the equipment kecation

and exposure,

= Avoid having lawn sprinkler heads spray directly on
tha wnit cakinet.

= In enastal areas, locate the uni on the side of the
bruilding aweay from the watarfront,

= Shielding provided by a fence or shrubs may give
some protection, but canpot violate minmaumm airflosy
and service access clearances,

L]
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AWARNING:

Disconnecl all powsr to unit belore starting
mamtanance. Failure o do =0 can cause elecirical
shock resulling in severe persoral injury or death,

Reqgular maintorance will redoce e buildup of
cantaminants and help to protect the unit’s finish.

Frequent washing of tha cakinsat, fan bladsa,
and coll with fresh water will remove most of
the salt or other contaminants that build up on
the unil

* Regular cleaning and waxing of the cabinel
with a geod automobids palish will provide
sCTiE profection,

o A pocd Fguid cleanar may be used several
times & year o remove matter that will not wash
ofl with walsr,

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

«  To prevent noise irensmission, the mounting pad
for the gutdoor unit shauld not be connected to
the structure and should be located o sufficient
distance above grade to preven! ground water
froaim entering th wnit,

4.3 Unit Mounting
4.3.1 Unit Mounting Methods

Thee outdoor heal pump snd may be mounted in a
number of ways., The most common method 15 on tha
grodnd maounted on a concrete o pre-fabricated pad,
it can alae be mounted on a ground or ool mounted
metal frame, wooden frame, or 47 x 47 [10.2 cm x 10.2
ot wosden stringers. It is extremaly important to
properdy secura the unit o the pad or frame 30 L does
et shaft during highs winds, selsmic events, or other
oiifslde forces o ehminate the possibiity of 3 zafety
hazard or physical damage to the unit. Lecal codes

i regns subject o freguent kurncanes and seismic

Location

events will dictate specific mounting requirements and
iyt be followed. i is alao important (o elevate he
neat pump m areas thal receve a significant amount
of snowfall 20 sccurmulated snow does not black

the autdeor coil and interfers with drainage of water
during the defrost ovcle, Refer 1o Section 4.3.4 for
typical ground snoew levels for different regions of the
LISA,

4.3.2 High Wind and Seismic Tie-

Down Methods

Tha manufacturer-appravedirecommanded method
i5 8 guide o securing equipment far wird and
seizmic mads. Othar meihods might provide the
same rasult, bul the manufacterer mathod is the
only one endorsed by the manufacturer for securing
eguipmant wheara wind or earthguake damage

can coour, Additionsl informaticn is availabla on

the manufaciurer's wabsite or from the whalesale
distributor,

4.3.3 Elevating Unit

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

AWARNING:

Secure an elevated unil and ils elevaling atand in
ordes to prevent lipping. Failure fo do 50 may result in
severg perscnal injury or death,

slab, obeerve the fullowing guidelines.

= The bottom of the besepan has receptacles for 4"
[10.2 cm] schedule 40 PYC pipe that can ba cut
to length and weed as nsers for slab applications.

¢« |f glevating & unit on & fat roof, use 47 x 4
[10.2 cm % 1.2 cm) ar eguivalent siringers
pasitionad to distifute unit weight evanly and
prevent noise and vibration,

*  Heat pump produects will need o be elevated per
lozal climate and code requirements to provids
clearance above the estimated ardwizll level to
ensura the unit will be proftected from damage.
Faitura to follow these instructions may resuli in

Fara W Um B Dasarnipian
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Flgure 4: Elevated Unit Mounting Recommendations
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equipment damage and improper operaton,
MOTICE: Do not block dramn openings on hotlom af unit,
- If unit must ke elevated because of anticipated
amgfall, sscure unit and elevating stand such that
unit andfor stand will nat Gp over or fall off, Keep in
mind that someons meay try to climb on unit,

4.4 Refrigerant Line Set Selection
4.4.1 Replacing Existing Systems

Tao prevant failure of a new unit, the existing line set must
be correclly sized for the pew unit and must be cleaned
or replaced. Care must be taken so the expansion
davice is not plugned. For new and replacement units,

a liguid line filier dnar must be installed and the fing =&l
must be properfy sized, Test the of for acid, If it tests
positive for acid, a sucton line filler drier iz mandatory,
WARNING: When using a torch during brazing,
nitrogen must be flowed while brazing. If an existing

i r fa
. d
flushed with nifrogen before use. H is recommended
to replace the linesel if possibla.

IMPORTANT: When replacing an R-410A or R-22 unit
with an R-4548 unit, verify that the linesat and any
|2ints in the lineset comply with local bullding code, Only
brazed or welded jointa and mechanical joints using
fittings listed fo UL 207 are permitted.

4.4.1.2 Lineset Joints

Oy brazed joints, welded joints, or mechanical joints
zing fittimgs histed W UL 207 are parmitted on R—4548
system hnseets, Fiald-made hneaet joints should ba leak
tested using an AZL compatible leak detecior having
sensifivity of 0.2 ozfvaar [5 glvear] or better. The leak
datector should be approved for use with group A2L
rafrigarants. and in particular with R-4548,

4.4.2 Line Set Application

Considerations

The following are special considerations that need to be
sddressed when selecting and instaliing a line set.

¢ Addifional refrigerant charme

= Fitting losses and maxmum equiaien lenglh
consideraticns

Refrgerant migration during e off cycla

il raturm ta the comprassor

Capactly losses

= Syalam il level edustment

4.4.2.1 Oil Return to Compressor

Zmall amounts of comprassor crankcase cil is picked
up and carried oul of the compressor by the maoving
rafrigerant and is crowlated through the systern along
with tha rafregarant before it returns o the comprassor
crankcase. |t s criteal to tha e of the compressar for
tha oil to be abls to refum to the comprassor to maintain
an edaguats level of ol in tha compréssor cranksases,
Cwersized vapar finés reésult in inadeguate refrigaran
velocities to carry the oil slong with tha refrigerant and
will causs the il o acoumulats in the low spots in the
vapor ling instead of heing returned o the comprassor

L - L

crankcase. This & espedially true Tar long line lamgihs.
“ariable spead syslems prasent &n additional challenge
due 1o the fact that the system operates al a significantly
reduced refrigarant flow rale far a significan! pemcentage
of opamling tims. Only use the Yapor ling sizes listed in
Tebla 2 1o assure propar ol return, DD ROT cvarsize
wapor ling!

4.4.2.2 Refrigerant Migration During Off
Cycle

Leng line sef applications can require & considerabla
amaunt of additonal refrigerant, This addifonal
refrigerant needs o ba managed throughout tha enfira
ambiant oparating eanvalops that the system will go
thrawgh during its life cycla, OfF-Cyele migration is
whera excass refrigerant condensas and migrates

to the coldest andfor lowest part of the sysieam,
Excessive build-up of refrigerant at the comapresscr

will result in poor reliabifity and noigy operation during
startup, Section 4,52 demonstrates the reaguired unit
configuration for different applications,

The outdoor unit contrels can energize a portion of the
compressor moetor siator as neaded during the off oyole
1o prevent Bquid refrigerant from accumulating inside the
coempressorn, similar to how a crankcase heater funclions
an conventional sysiems,

4.4.2.3 Maximum Liguid Pressure Drop

The toizl kguid line pressure drop must not exceed 50
psig [345 kPa] o assure a solid columnn of liguid at the
metering device and slable conirol of superheat, Be surs
o account for vertical separation, elbows, filter driers.
solencid valves, sight glasses. and check valves when
cakculating liquid line pressurs drop,

4.4.2.4 Liquid Line Refrigerant Flashing
Excessive pressure drop and heat gain in leng liguid
lines can resull in the refrigerant flashing into @ vapor
hefore il reaches the expansion devics which sl
dramatically reduce the capacily and efficiancy of

the: syatem. For this reason, the bouid line must be
sized properly using Tabke 2 and must be insulated in
unconditioned spaces,

4.4.2.5 Oil Level Adjustment for Long Line

Set Applications

Additional oil may need 1o be added if refrigerant is
added during inalaliation. If the system containg mors
than 20 Iha [9 kg] of refrigerant charge, add 1 fluid oz of
POE ol for every § fba [13 mi'kg] of refrigerant charge
aver 20 [ba [2 kgl

4.4.2.6 Capacity Losses

Long e lengths can resull in a reduction i capacily
due 1o vapor ine pressure drop and heat gain or loss,
RFefer to Table 2 for capaciy loss multipliers for various
vaps line diameters ard equipment Bne lengths, This
table does not account for any capacity loss dus to
heat gain or ios3 from the environment, I is extrenvely
important not o oversize the vapor line 1o minimkize
copacity [oss at the expense of proper oil return. IF the
table shows an “NR” for a particular vapor line dismeter
ardd fenglh, o, If 2 vapor line diameter is nol lisied, ol
refurn will not be adaguate,

2
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4.4.3 Line Set Length and Fitting Losses
Refrigerant king is measured in lerms of achual length and equivalent length, Actual lenglh is used for
refrigerant charge applications, Equivalent lengih takes into account pressure losses from tubding length,
fittings, vertical separation, accessories, and filler drigrs, The lable below references different commonly
uged souivalent largths,

Table 5: Equivalent Length for Fittings: ft [m]
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4.4.4 Liquid Line Selection
Tha purpase of the quid line & to transport warm sub-cooled liquid refrigerant bebwean the outdoor unit to the
indeor unit in the cooling moda, In the heating mods, the liguid line returns sub-cacded Bauid from the indaor uni
o tha ouidoor unit. | is impartant not to allew the rafrigerant to flash into superheated vapor prior o enterdng the
expansion device of the indoor coil or outdoor unit. Flashing of refrigerant can ocour for the fellowing reascns:
*  Low refrigerant charge
*  |Impmpery 2elacied Bquid lire size
«  Absorption of heat prior to expansion device
*  Excessive vertical separation betwean the sutdoor unit and indoor coil
«  Reasftricted iquid linear filter drier
«  Kinked liguid line
The fofal pressure drop allowead for the liguid line is 50 PSIl [345 kPal. The procedurs for selecting the proper iquid
fire is as Tollows;
«  Measure tha fotal amount of verfical separation betweean the outdeor unit and indoor codl.
Measure the total iIndoor length of liquid line reguired.
Add all of the equivalent lengths asscciated with any fitfings or Accesscries using Table 5,
Add the linear length to the iotal fiting equivalent length. This will equal your tofal equivalent line kength.
Reference Table § to verify the calcwlaled equivalent length is acceptable with the reguired veriical separation
and diameter of liquid fine,
Example: A 3-ton heat pump unit 15 installed 25 below the Indoor unit, requires a 73" of 12" diameter liguid fine,
3447 wapor lng, £ 90° LR elbows and a filter drier.
Fitting Equivalent Lengih (ft.} =4 = 9" + &' = 8.8
Total Equivalant Length [ft.) = 75 + 96" = 84 8’
This application [s acceplable because the 25 verical rise s less than the maximum rise of 50' for this application.
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4.4.5 Vapor Line Selection

The purpose of the vapor ing is o relurn superheated vapor fo the condenizing wunit from the indoor codl in the
cooling mede, While in the h=2aling mode, the vapor ling transporis discharge vapor to the indoor ool from

the outdoor unit, Proper wvapor fine sizing s important because it plays an important role n returning ol o the
comipressor 1o prevent pofentizl damage 1o the bearings, valves, and soroll sels, Alep, an improperly sized vapor

line can dramatically reduce capacity and performance of the svatem, The procedure for selecting the proper
vapoes ling is as follows:
1. Delerming the tclal lingar length of vapaor line reqguired,
2. Add all of the equivalent lengths asseciated with any fittings or accessenes using Table 5,
3. Add the linear length and fotal fitting equivalent length, This will equal your total eguivalent ling length,
4, Reference Table & toverfy that the calculated equivalent length falls within the compatibility region of
the chart,
b, Werify capacity less is accepiable for the application.
Table 8A: Refrigerant Line Sizing Chart (English Units)

19 SEER2 Variable Speed Heat Pumps
Outdoor Unit ABOVE or BELOW Indoar Unit
i Allowable | Allowable Efjuivalant Lungth (Feat)
UnitSize |Liquid Line | Vapertine | <25 | ze-50 5175 76100 | 101125 | 126-150
Maximum Vertical Separation / Capacity Multiplier

174" T 25100 | 50099 | 33/098 | 8/0.9 NR MR
e a 25100 | G0/096 | 33/008 | S0/co7 | S0/0Se | GO0/088
2,0 Tan 318" 58" 25100 | 50/09% | 33/098 | 50/0.97 | 60/0,98 | 50/0.95

HE'FEEE 14" L1 e Rl 26 1,04 LTER S WA 237059 8 0.9% MH MNE
Mg aigt e 25 1,00 501 1.00 S0 0458 0y nee i 0,50 50 FO.8E
Ay g™ - 23 'K S0 100 90y UhH S070.68 50 /0,34 800498

5E" S 35/000 | 50/0.87 | S0/085 | 50/083 | 361061 N

3" s 250089 | 601057 | 504085 | 50/0.83 | 501091 MR
3 Ton 518" 304" 25/100 | 50/098 | 50/0%3 | 50/0.98 | 36/057 | 20/090
arg” 34 257100 | 50/0.90 | 50/09% | 50/0898 | 50/097 | 50/0.96
112" 34 257100 | 50,093 | 50/098 | 50/088 | 501057 | 50/0.96
T3 aid" 250089 | 50/096 | 50¢0,96 | 50/0.85 | S0/093 | 50092
oo 12" 3 250,09 | G0/096 | 50/0,965 | 50/0.85 | 401053 | 50/0.92
8" iB" 25 1,90 50 054 507 088 S0 0.B8 G 0,88 501087
172" 718" 25/100 | 50/099 | 500099 | 50/0.98 | 50(0.88 | 50/0.87

fLlc: iy g £6 1 [LOR 507 0.5 500956 50/ 0.83 46 { .61 MR

172" e 251088 | 50087 | S0/085 | 50/0.83 | S0/0.8° N
5 Ton 3 78" 25/0,89 | 50/089 | 55/088 | 50/0.97 | 50/096 | 38/095
Pl 172" 7" 251080 | 50/098 | 50/088 | 50/087 | SD/096 | 50/098
3 1@ | 25/100 | 50/1.00 | 50/100 | 50/0.89 | 60/0.98 | 28/0.99
162 1=1/B" =~ 25 { 1,04 S041,00 507160 &0/ 0ma 50 0.5 50§ .9%

obes

11 R riat eeested 160 1 Bz b length,
2t Do not exceed 50 1t vertical separation betwesn Indoor and outdcor unite,
35" Tja* vapat Hne shadid only De used For 2 e Sysiemd il oubdaar unlf i Betodr oF 8t Sames leve] ag indaot unil M assres [slgari

el ralurn,

Buign|

A0 1=18" vapor line shoudd only e used for § o ayaieos il ouldos: unil is bedowor 3t game laved 25 indaar unit o assurg prop=

¢ gl reli

85 Abwsrs uze the smslisst fguid line allowable to minimize refrgerant charge,
B} Applicaticns shoaded in light gray indioste cepacity multipliers batween 000 and 086 which are not recommandsd, tot gre

allzead.

T Apphcatione eheded In dark gray are not recommended due o excessive liguid or suetion pressura drop. Consult Long Line
Sal Guide for furthar infanmation. :

15
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Table 6B: Refrigerant Line Sizing Chart {(Metric Units)

19 SEER2 Variable Speed Outdoor Units
Aiwiable Allsviabla Cutdear L:Enll ABOVE or BELOW Indoer Unit
Unit Size Liguid Lins | Wapor Liae quivadent Length {Feat)
Size Size T g1s | 1622 | 2430 | 338 | seae
men in} s fin.] Maximum Vertical Separation | Capacity Multiplier
G.a5[14] | 15.88[5m) B/100 | 15/089 | 105098 | 25087 NR MR
oy |7E4EHEL | 1588 58] B/100 | 15/0.89 | 15/098 | 15/097 | 15r096 | 157005
(2.0 Tori #.53 [344] 15486 [54%] & 1.0 15008 1576898 150087 15§ 045 15 GBS
*SEE B.35 [14] 1905 (/4] * B {100 157068 | 17088 | 20098 MR MR
NOTE3 I semmme | 1a0sfad)- | 8/100 | 15/089 | 15/090 | 15/098 | 15:089 | 15/098
o533 | 1oosiaeit | e/to0 [ isin9e | t5r0os | 1si09e ]| 1si090 | 150008
Te4EME] | 15eapme | eiose | 15087 | 157095 [ 15088 [ 1irom IT:]
osafaE) | tseepe | se00o | 1s/007 | 15s08s | 150083 | 150001 NR
‘r'%'?r:n";" radsie] | 1905 | Beteo | 15/089 | 15098 | wi0se | 11057 | 6r08e
a53[aa] | 1e.06[34) B/100 | 157049 | 15:009 | 15008 | 15/097 | 157098
127 (2] | 19.05 fad) Bi100 | 15/0.89 | 15/099 | 157088 | 15/087 | 15/0.88
95338 | 19.05 M) Bi0.99 | 15/0.8 | 15/0.96 | 15/085 | 151093 | 157002
wakw | 127 | 1905pM) | 8089 | 15:088 | 157096 | 1500985 | 15/083 | 157082
{4 Ton] 8,53 (3] 2223 (78] B/to0 | 15/0088 | 15/00% | 151058 | 15/088 | 15/)0.87
1271112 | 2223178 8100 | 15/0.99 | 15:099 [ 15088 | 5008 | 157097
o53 (w8 | 190529 B/008 | 16/0.67 | 16r085 | 15i08a | 1afo0m NR
ey ht2riz | 1e.05 (s 5008 | 15/007 | 157085 | 151088 | 151003 NR
BTo] | 253[38] | 2z23[7 Bi0.09 | 15/0.89 | 157038 | 157087 | 15r088 | 1270095
*SEE 2.7 M2 22.23 [Ti8] go68 | 1B/00g | 157008 | 157087 | 154086 | 15/ 0.05
NOTE® =553 am| |zmoepum~]| Bi100 | 15/1.00 | 16/1.00 | 15/0.88 | 157098 | 12/0.99
127 [1rE] 26,58 [1=14] oy B 100 16 £ 1.00 157 1,00 150,30 1%/ 0,50 19/ 0,89
Mofes!

1} Do not excesd 46 metera [inear ling l2nath,
2) D ot exceed 15 meters vertical separation batwesn indowr and ouldaor units.
31" 189.00mm |3 in.) vapor ling should only be used for 2 ton systems il euldoor unil i3 balow or at same laval

as indoor uril 1o assure propearail return,

d) =2 28.58mm [1-1/8 in.] vapor line should only ba used for & ton systema if ouidoor unit is balow or at same
tevel as indoor unit to assure proper oif refurm,

) Always use the smralkest liguid [ine allowabis to minimize refrigerant charge,
&) Applicalions shaded in lght gray indicale capacity mullipliers belween 0,90 and 0,96 which are fot

recommended but are allowsd.

7T} Applications shaded in dark gray ars not recommended due to excessive liguid or suclion prassure drop,
Caonsuit Long Line Set Guide for furdher informaticn.
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4.5 Line Set Installation

1. U=se care in routing tubing and do not kink ar
twisl. Use a geod quality lubing bender on the

. /@
Fi _|__:' Xl i - 2
f-. . k- < ==
/
vapor line o prevvant kinking.
Huri Ruishis D ipli ns
lsnpsaury gt
1 Ferransd Honget

Figure 5: Temporary Hanger and Permanent Hanger

#. Route the fubing using lemporary hangers; then
st aighten the tubing and install permanent hang-
ars. Tha tubing must be adeguataly supported.,

3. |zolate the vapor ing from the bulding striciere,
If the wapor ling comeas in contact with insida
walls, colling, or Mogring, the vibration of the
vapor line in the heating mode will result in noize

Irside the structure.

4, Blow out the figuid and vapor lines with dry nitro-
gen Befor n:nnnm:tlng e e outdoor undt and
indoor coil to remove debsis that can plug the

axpansion device.

Figure §: ksalate Yapaor Line from Building Structure

4.5.1 Important Tubing Installation

Practices

DObserve the following when installing caorrectly sized
fvpe "L refrigerant tubing between the outdoor unif
and indocr coil;

=Check Tebke 5 for the correct vapor line size and
fquid line size.

-If a8 portion of the liguid line passes through a
very hot area where liquid refrigerant can be
heated to form vapor, insulating the liquid line is
required.

sLise clean. dehydrated, sealsd refrigeration-grade
tubimg.

*Always keap tubing sealed unbl tubing is in place
and connections are to ke made.

«A high-quality biflow filter drier iz included with afi
R-4104 heat pumip units and must be inatalled in the
fiqizid lire upon unit instaliation,

*When replacing an R-22 avatem with an R-4104

system and the ling 3¢t is nat replaced, blow oul
the [Ines with dry pitrogen to remave as much of
the remalning mineral oil as possible, Check for low
spods where oil may be trapped and take measures
to drain the oil from thoss areas.

Flgure T Debur Cuf Tublng Ends

«If tubing has been cul, debur the ends while halding
the fubing inoa position to prevent chips from
Falllmg into lubing. Burrs such as those caused by
fubing cuttars can affect performance dramatically,
particulardy on small dizmeter Bouid lines.,
sFor best oparation, keep ubing run as shorl as
possible with a minimum number of elbows or bends,
sLocations where the tubing will be exposed to
mechanical damage should be avoided, I 11 iz
necessary o use such lecations, the copper
tubing should be protected by a housing to prevent
damage.

Buign|
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4.5.2 Relative Location of Indoor and Qutdoor Units

Har
Himnfsr

Pavgprigtmin

Frbarwncy Teile p For Masiror |eagih Limilsies

Hh'_'l'rl'iﬂhh“ T Barkdec Ul Yardy
M-I.'l‘rl i Ta Bapmiirmn Do, biadred qul Lise
el oo d §porc Fa- long Labe '|’H‘MI.

et i g L b Linirh

Figure §: Slop Vapor Line Toward the indoor Linif

ST-A1219-01-01

4.5.21 Outdoor Unit Level or Near Level to Indoor Coil Line Set
For applications with the cutdoor unit and indoor unit on the sams faval the following is required:

4l B o

ih

Tubing

18

Insulsted liquid line in unconditioned space anly.
. Insulated vapor ling full erdagih,
- Mapar line should slope toward the indoor cnit, (Reference Figure &)
. Follow the proper [Ine sizing, maximum Inear and equivalent length, charging regquirements, and oll
leval adjusimeants spelled owl in this documand.
. Werify at leasi 5°F [2.8"C] sub-cooling at the indgor upit pror 1o expansion dewice,
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Figure 3: Long Line Liguid Lino Reuting

4.5.2.2 Outdoor Unit Below Indoor Coil
For applications with the outdoor unit below the indoor cail, the following is requirad:

1.
2
3.
g,

.

=

Inverted Yapor-line trap {Referenca Figure 9)

Insulated bguid line in unconditioned space anfy,

Insulated vapor Brna full length,

Faliowy the proper ling sizing, maximum linear and equivalent length, maximum vertical separation,
chamging requirements, and oil level edjustmeants spelled out in this document,

Measure pressurg at the fguid line service valve and prior to expansion device, Verify that the pressure
drap s rol grealer than 50 PSI 345 kKPa].

« Far elevations greater that 25 [8 m] a lewsr aubcealing can be sxpacied,

Warify there is ail leasl 5°F [2.8%C] of liquid subcooling at the indoor coil prior 1o the expansion device.

Buigng
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Figure 18: Liguid UI:HB: Routing far Unit Installed Above Indoor Cail
4.5.2.3 Outdoor Unit Above Indoor Coil

For appleatons with the outdosr unil above e indoor coll the following = reqguired
1. Insulated higuid line in unconditioned space only,

2. Follow the proper ling sizing, maimuem linear ard eguivalent length, maximum verlical separation,

charging requiremenis, and oil level adjusiments spalled out in this document,
3. Insulabed vapor ling full kg,

4, Merify al l=ast 5°F [2.86°C] of liquid subcornling at the putdocr unit prior 1o expansion device in the heat-

g modie,

Tubing



4.5.3 Tubing Connections
Indoor coils heve only a holding charge of dry nitroger.
Feep all tube ends seeled unfil connactions are o be
made.
1. Uzse type "L copper refrigeration tuling. Braze the
connections with the following alloys:

= Copper o copper, 5% siver minimum
» — Copper o atesl or brass, 15% silvar minimwem

Figure 13; "L” Type Refrgeration Tubing Locations
2. Ba certain bolh reltigerant shulofl valves al the
cutdonr unil Are closed,

p o e°

Figure 12; Remove Caps and Schrader Cores
4. Remowve the caps and Schrader cores from the
pressune pors o profect seals from heat damags.
Bolh the Schrader valvas and the service valves
have seals that may be damaged by excessive
haat.

Figure 13; Clean Inside Fittings and Outsids Tubing
4, Clean the inside of the iftings and outside of the
tubing with a clean, dry clolh before soldering.
Clean oul debris, chips, dirl, et that saters tub-
ing ar sarvics vaklye connections.

3. Wrap valves wilh a wel rag or thermal barrier
cempound befora apphidng heal,

Figure 15; Braze the Tubing
5. Braze the wbing hetwsan the culdaor unit and

indoor coil. Flow dry nifrogen inlo 2 prassure port
and thrawgh the ubing while brazing, bul do not
allow pressure inside fubing which can resudt in
leaks, Once he aysiam iz full of nilrogen, the
nitregen regulator should ba turned off o avoid
pressuring the system,

e N
= S [

o
g

Figure 16: Cool the Joind After Brazing
7. After brazing. use an appropriaie heatsink material
b gl the jeinl,
8. Reinstall the Schrader cores into both pressure

ports,

Figure 17; Do Allow the Yapor and Liguid Lines to Gross
4, Do not aflow the bare vapor ne and liquid [ns
b e i contact with gach other. This causes an

undesirable hesl ransfer resulling In capacity loss

and incroased powar consumption,

21
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4.6 Initial Leak Testin

Indoor coils have only a halding charge of dry
nitrogen, Keep afl tube ends sealed until connections
are o be made,

AWARNING:

Do not wse cxygen to purge lines or pressurize
systemn for leak test. Oxygen reacls violenlly with
oil, which can cavse an axplosion resulting in

sevara personal injury or death,

The variable speed inverter driven beal pumps ang
equlpped with an EXV and must be malched o
indoor coilks or air-handiers that are also sguipped
with EXVE, During shipment, vibration fas bean
found o move the EXY stem valve (o a near closed
position desplte being sat to a fully open position In
e factory, Prior to [eak testing i1 is recommended ko
apply power to the indoor and outdoor units, making
sure there 15 ro call for operalion by disconnecting
e Ecalet™ contral center ar tharmostal. By doing
fhis, the controls will immediately close the EXW's
followed Imunediately by opening them o the wide
open position, parmitling Mee fow of nilrogen through
the svstam dufing the brazing process.

[ | =3

| Ty o
Figiere 13; Pressurize Line Set
1. Preasurize line sal and coil through servicea fils

fings with dry nitragen to 150 PSIG [1,034 kPa]
fmaximum}. Close nitrogen fank valve, kBt sys-
tam =il for at lgast 15 minutes, and check to sae
if the preasure has dropped. IF the pressure has
dropped, check for leaks al the line st braza
joinis with soap bubbles and rapair leak as nec-
essary, Repasl prassure tast, 1T ine sel and coil
hold pressurs, proeeed with ine set and coil
evacualion (see Sections 4.7 and 4.8 for evacu-
alion and final leak testing).

L
Figure 18; Insulate Yapor Ling
2. The vapar line must be insulaled for its entire

length 1o prevent dripping (swealing) and prevend
parformances losses. Closed-cell foam insulation
such as Armaflex and Rubatex™ are satafaciory
imsulations for this purpose. Use 1/2" [12.7 mm)
mininum insulation thickness, Additional insula-
ticn may be required for larg runs, Tha Fquid
[ vt be insulated in any uncenditionsd
spaca whan long line seis are usad and anylims
the liquid line & fun hrough ae ailic due o hot
temperatures that coour thera,

4.7 Evacuation

Figure 20: Evacuate Air and Keisture from System
Evacuation is ona of the mosl important parts of the
entire inatallation and service procedurs, The file
and effickency of e eguipment iz dependeant wpan
Ihe thoroughness exerciaed by the serviceman when
evacuating air and maoiature fram the system.,

Air or nilrogen in the aystem Increasaes condeanaing
temparature and pressure, reaulling in increased
power conaumplion, erralic aperation, and reduced
CApAcily.

Moisture chemicslly reacts with the refrigerant and ol
1o form corrosns acid which attacks the compressor
modor windings and internal parts and which can
rezult in compressor failurs.

3. After the sysiem has been lsak-checked and
proven sgaled, connast the vacuum pump and
pvacuate system to 500 microns and hold 500
migrans o kesa for at least 15 minutes, The
vacuum pamp must be connected to both the
Figh and lew sides of the system by connecting
to the two préssure poits. Uss the largest size
connections avallable sinee restrictive service
conneclions may lead to false readings because
of pressure drop throogh The Altings.,



Figure 21; Open Both Sarvice Vahes
4, Affer adequale evacuation, open both service
valves by remavindg both brass sendice valve
caps wilh an adjustable wrench. Insert a 348"
[3 mm] or BHE" [B mim| hex wrench into the stem
and urn counterclockwise until te wrench stops.

Figura 22; Connecl Gauges
5 i pot already connecled from evacuation pro-
COSE, Galges must be connacled al this point to
check and adjusl charge.

IMPORTANT: Compressors {especially scroll
typel should never be used fo evacuate the alr
conditioning system because internal electrical
arcing in near vacuum conditions may result in a8
damaged or failed compressor. Mever run & scroll
compressor while the system is in a vacuum or
compressor fallure will sccur,

4.8 Final Leak Testing

After the unit has been properly evacuated and
sanvice valves apaned, an AZL compatible leak
detactor should be used to delect leaks inthe system,
All joirds and piping within the outdeor und, indear
coll, and interconnecting fubing should ba checked for
leaks. If a keak is detected, the refrigarant should be
recovered before repalring the keak, The Clean Alr Act
prohibits releasing refrigerant into the atmosphere,

4.9 Control Wiring
AWARNING:

Turm off alectic power at the fuse box or service
panel before making any elacirical conrectons.
Also, the ground connection must be completed
hefore making line vollage connections. Failure
o do so can result in electrical shock, severs
peraonal injury, or death,

-

4.9.1 EcoNet” Communications

The EcoMat™ anablad {-pA19AYH-IP19AY Series heat
pumps and air conditioners are spactfically deskgred
o ba matchad with and EcoMNet™ enabled air-handier
of gas furnace and the EcoNet™ Contral Centbar.
While they can be controlled by convenlicnal 24

YAD control wiring and a conventional thermostat for
femporary emergancy siluations unlll communicaton
fssUes are resalvad, Unit oparales as & singls stage
system, and this aliminates many of the advanced
aparating and disgnostic features,

4.9.2 EcoNet™ Control Center

Installation

Thie EcaMet™ Cantral Center should ba mounted 4

o 5 feed [1.2 1o 1.5 m] above the floor on an inside =
wall of the living room of & hallway that has good =,

alr circulaticn from the other sooms being comnlrolled =
by the Control Center. 1L is aszential that here

e free alr cireulaton at the beation of the same
avarnge temparature as other rooms being controliad,
Movament of air should net be chatructed by furmitura,
doors, draparies, ale, The Control Center should not
ba mounted whera it will be affacted by drafts, hot

of bold water pipes of alr ductks in walls, radiant heal
from fireplace, lamps, the sun, TV, or an outslde wall.
Sea instructions packaged with Contrel Center for
detailed mounting and Installation instructions.

4.9.3 EcoNet” Communication

Wiring Connections
The fowr 18 AWG low-voltage control wires musl ba
installed from the EcoMet™ Contrel Center to the
mdoor undt and from the indogr unit 1o the outdoor
uit, The wire lengih batesen the Controll Cenfer and
mdoor und should nol be greater than 100 faet [30.5
.
The wirs kengih beteeen the Indoor wnit and outdoor
unit shoukd rot be greater tham 125 feat [38.1 m).
Funning low=voltage wires 0 conduit with line valtage
power wires is nol recommended. Low-voltage waring
miusl be connected & the low voltage erminal block
on the Universal Dutdoor Control . The terminal block
can be unplugged from the contrel board to facilitate
wiring.

»An Ecoblet™ communicating heat pump system

conzists of thess matched componantz;

‘EcoNat™ communicaling outdoor unlt.,

JEcoNet™ communicating air handler or EcoNet™

cammunicating furmace,

EcoMet™ Conlrol Centar,
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Wiring
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IMPORTANT: The EcoMet™ controf syatem raguires
continuous 18 AWG thermasiat wire. Do not use
phane cord 10 connect indoor and ouidaor units. This
will darmage the conirols.
The EcoMel™ contral system reguires four (4} control
wires for unit cperation

R WAG

o3 24 VA commaon

*Drata wire E1 Communications

»Daaka wire E2 Communications
The EcoMel™ enabled air handler or furnace Is
equipped with 3 24=-volt, 400 50 VA transformer for
propar syatem operation. See Figure 23 below for low
vialtage wirlng connsctions,

Eralie™
Cantrol Centsr
fal | P 4 H y
| B Sy N i
A -
oM WIS —— @D
E]-—i:'—lr.llﬂrnrr!rl:- ------------------------------- r@
PFaiHnsaled .o
Fleg Gtndad

Figure 23: Low Yoltage EcoNel™ Wiring

These wires noed o ba connetled 1o sach devica
{Control Center, indaor alr handler or fumace, and
ouldoear uril),

Once all devices arg canneciad, apply the line
voltage to the indoor and ouldoor unils,

When all devices ara powered, the EcolNet™ Control
Canler should detect the indoor and outdoos unils
withim 45 seconds.

Once the system s powesred and all components ans
communicating with each other. the airflow seftings
will be aulomatically corfigured in the ar=handiar ar
furnaca.

All adjustments Tfor indoor airflow are made al the
EcoNel™ Conirol Center from this point. llems

{hat can be changed are airflow trim adjustment,
on-demand dehumidification, cooling and healing
airflow and eleciric heat airlow. The Cantrol Center
also has & wide range of faull and histery information.
To access any of the conbred center manus press

tha satfings, status, or service icons al the bollom of
ke toush screen. Refer to the air kandler or furnace
installstion manual and lhe Ecollet™ Control Canter
installation manual for furthar dedails an seliing up tha
sysiem and available adjustment oplions.

4.9.4 Conventional 24VAC
Thermostat Control Wiring

Connections

The [=1AT2AY[-IF134Y senes of heat pumps allow
T inglaller fo use conventional 24 VAL conbrod
wirtng and a cormeeniional hermostat for limited wml
operation. The system will operate as a singbe stage

system al nominal capasity,
IMPORTANT: The preferred method of unit
installation and cperation |z by the Evolai™
Communizating System which allows access 1o the
faull higtory of the system. This diagrosts information
ks not avallable at the thermosial when the (=)aTaaY!
{=IP19AY unitis using & conventional thermostat
Thermostal contral winng requires a minimum of five
{50 wrires for proper unil operation;

R - 24 VAC

G o= 24 VA common

Y1 = Nominal capacity operation

B — Heal pump operatien

W — Supplemental Heat During Defrost Cycle
The fallowing figures show the typlcal contral wiring
disgrams with (=A198 <P 134Y heal pumps using a
corvsentional 2480 thermosial, Adjust indoor airflow
using the Blustooth Contraciors App {Dipswitches

are nob avaikable)
Table 7: Wire Color Code

BE - BLACK GY - GAAY W = WHITE
ER - BROWH 0 - ORAMNGE ¥ = YELLOW
BL - BLUE FR - PURPLE
G = GREEN A=
Typizal Sirgle -Sage Thermaistat
(55 cessee]
Air I-E'rjln' ] ! i ]
S8 ; M Purmpc
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Figure 24: Typical Single-Stage Thermostat: {-1P13AY Heat
:;t With Air-Handler Using & Tharmostat Dhum | di-
on

Tipcel Simgls-Giage Thermostat
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Figure 25: Typical Single-5tage Thermostal: Heat Pump With
Air-Hardler
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Frgure 26 Typical Single-Stage Thermostat And  Dual-Fuel
Application

4.10 Power Wiring

It is important that proper elecirical power is
available al the heat pump power lerminal Block, The
acceplable operating voltage range is shown in Table

&
Table #: VYaltage Ranges (60 Hz)
MNampplate Dperating Voltage Range at
Voltage Maximum Lead Conditions
208230 TET-25%

Install & branch circuwit dizconnect wilhin sight

of the unit and of sdequale zize Lo handle the
mrApimum sircuil ampacily (MCA) currenl {see
“Electrical Data” in Section 3.2,

Fiefd wiring mus! comply with the Mational Elecinic
Code (CLE.C, in Canada) and any applicable local
cide,

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

<

Condult must b= attached to the haole in the
biottom of the confral b,

4, Connect power wiring to kne-voltags lugs on the
terminal Block located in the autdoor heat pump
unit electrical box, (See wiring diagram allached
o unit acceas paneal.}

5. Check all electrical connactions, including
factory wirlng within the unit and miake sure all
connections are fight.

6. DO NOT connact aluminum fiald wire to the lins
voltags termingl biock,

Figurs 27; Ground Lug Lecations
4.11 Grounding

AWARNING:

The unit miust be permanently grounded. Failure
fo do 50 can cause elecirical shook rasulting in
severe personal injury or daalh.

A ground g 1s provided near the ling-voltage power
aflrance for & ground wire.
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Start-Up

5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.1 System Start-Up Overview
Cnce the systam hardware and wiring has baen
properly installed, ha nexl slep & 1o start tha systam
up, werily indoor air-flow, and adjust the refrigerant
charge. To assure aptimum comfort. efficiency,

and reliability, i iz exiremely mportant to follow the
procedures in this section 1o assure the indoor air-flow
and refrigerant charge aré eorracl.

5.2 Initial Power-Up
and EcoNet™ Communication

Verification

Allar all installaticn steps have been completad, apply
glectrical powsar to thae ifdoor and cutdocr unils, The
Ecoat™ Control Canter or thermostal should ba
swifched to the off posiion initially. Wilkin 45 seconds
of power being applied, the EcaMet™ Cantrol Cenfer
should detact the indaor and cutdaor wnits. A 07

for Standby Moda will be displayed on the Universal
Ciuidoar Conbrol (UODG).

IMPORTAMNT: It is recommanded o wait at least 12
houwrs sfter elecirical power is applied o the auldoor
unit before starting the comprassor o assure any
liquid refrigerant inside the compressor has bean
driven out by the compressor stator heal,

— .‘._

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

Foflow the set-up instrisctions included with the
EcolNel™ Contral Center prior lo starling syafem,
Cocling dehumidificaticn must be disabled for indoor
air-Mloew verification and refrigerant charging, The
indonr ai-flow irim adjuatrrent should be set to 0% for
inddonr air-flone venfication, but should be adjusted prior
to refrigerant charging shauld the application reguire
an adjustment io the indoor ai-flow,

5.4 Initial System Start-Up

Lising tha EcoMet™ Control Cerder service manu
[Zee Saction 5.5 befow! or using the thammosial (Ses
Section 5.6 balaw), put the systarm into the charging
maode which will force i1 o operate al 100% capacity
and irdoor air-fliowr which is necaessary for acourate
Irckanr alr-flow varification and refrigerant charging,
Check to maka sure *On-Demand Debumidification”
Is wurned off in the Ecolet™ Controd Center {or

S
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an tha ai-handler or gas fumace contred board for
conventional 24Val control apphcations).

5.5 Entering Charge Mode Using
EcoNet™ Control Center Service

Menu

1. Saithe "Mode” to the "OFF" position,

Z. Salacl "SERVICE" on tha Ecoiel™ Conlrol Cen-
ter sCrean.

A, Seblact "ODU Checkouwt”™. If the next screen dis-
plavs a flashing "Lock=-0ut" message, there will
b up lo a b minuta delay before il is possibla to
coniimge,

4. Onee ihe Nashing lock-out message disappasrs,
touch OFF on the screen displayved b the right of
"War Spaed ODU Test®.

4. Touch the "UP® araw repeatedly untl the "Heat
Charge® ar "Caol Charge” menu ittem is displayed
depending on which mode the sysiem is o be
charged in.

6. Touch "Start Test”,

7. Systam will now cperats at 100% of capacily and
incoor alrflow 1o allow proper indoer air-flaw veri-
fic-ation and refrigarant chaming uniil the Charge
Mode kB manually ended, There may be a delay
before the syalem sctually starts, I the system
doesnl start, eycle power 1o Bath he indoor and
cutdaor units and repeat staps 1-8,

B. Note: When charging In the heating mode, the
system will initiate- a defrost cycle evary 34 min-
utes if the coll termperature is below 35°F [1.7°C]
tz asaure the codl stays frost free during the
charging process. Allow the system o complete
the defrost cyele and stabilize for at l=ast 10 min-
ules bofore altempling (o evaluate (he charge
lenval,

H To end Chargd Modes, touch the "UP" armow
repealedly until "OFF" s displayed on the screen
and then touch "Stop Test™. Then touch Ihe befl
arraw an the screan to refurn 1o the main screen,

10, 0 the indoor blower continues to run continuously
afler exiling the Charge Mode, oycle the power to
the air-handler or furnace.

5.6 Entering Charge Mode When
Using a Conventional 24VAC

Thermostat

1. Sel the thermostat Io the cool or heal mode
depending on which mode the system is 1o be
charged in,

2. Adjust the set point several degrees below (oool
miade} or above (heal mode) the reom lamperature
i assura tha thermoslat 5 calling for operaton
ard will continue 1o do so throughout the charging
pracess.

3. When the charging process is compleie, adjust tha
lemparatiure sel-point 1o the dasired leval.
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5.7 Indoor Air-Flow Verification
Correst indoor air-flow and proper supply air
distribution is eritical 1o syaslem comfort, efficlency and
reliakility. Excesaive indoor air-low resulls in elevated
humidity levels in the cooling mode and excessive

air mge, Low indoor air-flow reduces system
capacily and can resull in coil icing @nd compressor
faiure in the cooling mode and can causs nuisance
high pressure switch ripping and increases powar
comaumption in the heating maode,

Foriunately, when the -ATEAY-P12AY heat pumps
are malched to lhe correct al-handler or furnacelonil
combination and are controlled by the communication
EcoMet™ Contral Canter, the indeor ai-llow is
auematically controlled to the proper level bazsed on
the medel data stored in the UODE memory cand,
¥When the indoor blower = operaling, the EcoMNel™
Control Center will dezplay the indoor air-flow in

the Service Menu of the conirol, The approsirmate
indoor air-flow b5 alzo displaved in 100 COFR [47 liz]
Increments by a flashing LED on the air-handler or
furnace control board while the blower s operating
(e flash per 100 CFM 47 1)) for installations where
a8 comaenticnal 2400 thermostal is used,

Onge e syvalem |2 operating in the Charging Pode,
confirm the indeor ait-flow k2 close o thess valuss in
the table below, If the displayed indoor air-flow i not
reasonable close o the value In the table, conliem
cooling dehumidification s dizabled, the indoor air-
floww frim adjustment is seb o 0%, and verify tha
madel numbers of the indaar and asuldoor units ars
an approved comblnation by the manufacturer, Onog
the imdoor alr-flow is verified, the indsor ais-flew thim
adjustment may be changed 10 sull the instaliation
and should be done prior 1 final charge adjustmant.
NOTICE: AHRI rated indoor air-flow may differ
slightiy from values in Table 9,

Table 9: Cooling and Heating CFM Ratings

Displayed Displayed

“’""““’H‘::" Indoor CFM Indoor CFM
Moee! Coaling Mode | Hesting Mads
“EACAY A 300 300

L TBAY AR 100 00
1Ay AR T 0
BT GAYED 1700 AR
(A1 BAY 24 ] =
A1 aAY 0 1200 -
] EAYAE. Y600

i 1 BAYAD 1700

dn-4oig
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Sturt-Up

5.8 System Start-Up & Refrigerant Charging

Tatal Systam | Mevimam Indoor]  RDeUL RATDRR LSRR R TACTIGE STARL, AVIE AR A Lk s L
Charge {ach Airflows [EF8] | Foom Asea of Bmallest Conditmned Space Incheding Sermpr
! héinirmant Raguied Todal
Disfonee Fromn i Bodtom & Lowest (et @7 Conditoned Foom Areo {zegft)
LR e ey eemfiguaatian
1 BS 198 =0 5 47
i) 1658 7EL NE] = EL
LT L] 1755 1 iBE] 147
200 EET) EFFL EEES = 157
LT a3 AHAL Tk T3] TH
EEH 517 Ta3E 761 AT 51
390 L1 [0 1004 [ ] i)
13 576 FEESE] 1385 ELT 3]
EET] T 1HEN 17 A L7
) R JEFET] FRET) THE =)
0] FLT] not permitied - 3Ereal (egunen in
Ly 15 ]

I the Emallest Conditioned Space Room Area is below the specified value in the 1able for the Total System Charge,
a Refrigerant Leak Detection Sensor will nesd to be installed. Yerify that the Minimum Indaor Alrflow meetz the spec-
fied valus for the Total System Charge amount using the above tables,

For syatems that are Tactory instabled with Refrigerant Leak Detection Sensor, verify that the Smallest Tolal Condi-
tored Space Areg and Minimum Indoor Alrflow values meet the minimum values specified in the above table for the
Tolal System Charge amount,

: Adtitael Adjustment
Insislled Altituds (Ft| H Factor [AT
100 1.036
1608 1,038
Pl 1,057
2501 1,064
30400 1.078
3E00 1,083
4000 Aq7
LB 22
AL [RED
SLO0 1,154
GG 1,170
G500 1,187

MWote: Installing technician 1o correct the minbnum room area of the space Amin or the minimam room area of
condibioned space TAmin by multiplying by the altitude adjustment facior [AF) based on the bullding site ground level
altitube (Hall)

If the altiiude Is between each specifled range in the table, the techniclan may interpolate the altiiude ad|estemasnt
factor of round up the allitude to the next iMerval and wse the adjustment factos.

5.9 Refrlgerant Chargmg

WARNING:

AWARNING: ~ | [ACAUTION:

T fop of e seegll somprasaa shell iz bet, Touching lhe F--4548 js clagsilind as salely group AZL per ASHRAE
eom@ragsorn lop My reaull ingemoes persanal injury, Standard 34. Venly that seryes equipment and
imstrumants are approved lor use with group 820
rafrigarants, and in particular with R—4548. Failurs to
aEprcme cars may resul in sguigment damage or personal
ANy,

Charge ler all systams should be checlksd using the
Charging Chart inside the sccees pansl coear,
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IMPORTANT: Total Systam Charge Weight must
be annaotaied an the label providad adjacent 1o the
unit nameplate, Total Syatemn Charge Weight can be
calculated by iaking the Factory Relrigerant Charge
Waight listed on the nameplate and adding the Fiald
Inatalation Charge Weight,

IMPORTANT: [ nol operate the compressor withouf
charge in the sysiem,

Additian of R=-1548 will rarze high-side pressures (lkuid
and discharnga),

NOTICE: Syslem maintenance |5 (o be parformed by a
qualified and certified fechnican,

The sptimum refrigerant charge for any outdoor urit
matched with an indoor coilfalr handler is affected by he
apphcatian, Therslfore, charging data has been developed
o assist the fleld technician in optimizing the charmge for
ali-meunting configurations (UF = Upflaw, DF = Downflow,
LH = Laft=Hand Discharga, and RH = Right=Hand
Cischarge). Refer to the charging chart inside the access
panel cowar an the unit and choosa the approepriate
colurmn for the speciic application being instaled o
serviced, Mew installations utilizing eiher an RCF indoos
coll inetalted on a gas furnace or an REMY series air
handler in the downflow or Borizonial Aghi=hand discharge
ey reguirg removal of some refrigerant since the factory
sharge could result i an owercharge condition for shorl
lima lergth applications.

Thae Tollowing method is used Tor charging sysiEams n

the cooling and heating mode. Al steps listed should

be performed 1o ansure propar charge has been st

For measuring pressures, the service valve porl on the
liguid valve {small valve) and e true service porl locaied
betwaan the two service valves are to be used.

IMPORTANT: Refrigerant charging must be performed
when the system is operating in charge moda.

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

» Ensure thal contamination af differant refrigerants does
not aceur when using changing equipment. Hoses or lines
shall be as short as possible to minimize the amount of
refrigeran contained in them,

= Cyfinders shall be kept in an epprophals position
accarding 1o the instruchions,

* Ensure thal the REFRIGERATIMNG SYSTEM is earthad
pricr to charging the system with refrigerant.

= Label tha syslsm whan changing is complele |if not
alraady),

= Exframa care shall be laken not le overdill the
REFRIGERATING SYSTEM,

Pricr o recharging the system, il shall be prassure-
tested with the approprista purging gas. Tha systam shall
e leak-tgslad on completon of charming buf priar o
commissioning. & follow up leak test shall be carrad out
prics to leaving the sis.

Thea foltowing methad is used for charging sysiems in

the cooling and heating mode. All steps listed should
be parformed to ensure proper charge has bean sat.

For measuring pressures, the service valve porl on the
liquid valve (small valve) and the [rue sarvice porl [ocaled
batween the bwo sarvice valves are lo be used.

5.9.1 Measurement Device Set-Up

1. With an R-454B gauge set, altach lhe high-pressure
hose o the access fitling on the lguid lne (small)
safvice valve at the OD unil.

2. Aftach the low-pressure hose (o the exterior suchion
port letated babween the two service vahaes that iz
connacted to the sucticn ube betwaen the revarsing
valve and compressos.

3. Attach a temperature proba within 8" [15.2 em] of the
cllside of the unil on the copper lguid line (gmall
line). For more accurate measurements, clean tha
coppar line prior lo measurameant and use a calibrated
clamp-on lemperalure probs or an insulaled surface
tharmadoupla.

5.9.2 Preliminary Charging by Weight
NOTICE: Adjust the system charge by welght for the
limzar longth of the refrigerant line 5ot

For a new installation, evacuation of inter-conneciing
tubing and indoor coll s adequale; otheraise, evacuate
the entire system, Use the factory charge shown in
“Elecirical and Physical Data” in Section 3.2 of thase
inelrections of an the unit data plate, Note that the
charge valua includes charge required for 15 1L [4.8 m] of
standard-size liguid ing without a filter drier

Calculate actual charge required with the actual installed
liguid line size and length using:

174" [6.4 mm] 0.0, = .3 ozJ/ft. [28.3 g/m]

516" [7.2 mm] O.0. = 4 peffL [37.7 g/m]

/8" (9.5 mm] 0.0. = .8 az.ift, [56.7 gim]

1/2* 12,7 mm] 0.0, = 1.2 o= M. [113.3 gir]

Add 6 oz [170 g] for hald-instalied filler drisr,

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

Example: & throg fon heat pump unit with factory
installed 38" liquid service valve requires 75 1L of line s
with a liquid ling diamater of 1/2"

Factory Charge for Line Set = 151L. * G oz =5 oz,
Charge Adjustment = (1.2 o, = THIL)— 9 oz =

+ 81 oz

With an accurate scale (+/- 1 oz [28.3 g]} or volumetno
charging dewvice, adjus! the rafrigerant charge basad an
the aciual line sst length. If the entire system has baen
evaciated, add (ke tolal cakoulated chargs.
IMPORTANT: Charging by weight is

nat ahways accurals since the application can affesct

the cptimum refrigerant change. Charging by weight

iz considarad a8 starling point OMLY. Always check

the charge by wsing the Charging Chart and adjust as
nacessary. CHARGING BY LIGUID EUBCOCLING PER
THE SYSTEM CHARGING CHART MUST BE USED
FOR FINAL CHARGE ADJUSTMENT.

-0
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Figure 28: Run the Unit for 15 Minutzs

IMPORTANT: Refrigarant charging rmust be performed
whan the systam is operating in charge mode,

HOTE: In addition to cenventional charging
pracedures, the following requirements shall be
followed:

= Ensure that contamination of different refrigerants does
not gccur when using changing equipment. Hoses or lines
shall be as short a2 possible to minimize the amount of
refrigarant contained in tham,

* Cylinders shall be kept in an sppropriate posifion
according @ the instructions,

= Enaure that the REFRIGERATING SYSTEM 18 sarthad
pricr to charging the system with refrigerant,

= Label the system when charging is completa [if not
already).

= Extreme care shall be laken not to overfill the
REFRIGERATING SYSTEM,

Prior to recharging the system, it anall be pressure-
tested with the appropriate purging g9as, The system ahall
be leak-tested on completion of charging but prior 1o
commissioning. A follow up leak tesl shall be carred out
prior to leaving the sife,

The foflowing method |5 aad for charging systems in
the coaling and heating mode, Al steps listed should

pe perfarmed i ensure proper charge has been aa,

For maasuwring pressures, the service valve port on the
Hoguid valve (small valvey amd 1he frue service port located
batween the two service valves are to be used.

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

conditions per the homeowner's preferance.

MHOTIGE: If the indoor temperature is above

or below this range, run the system to bring the

temperatura down or run the electric heatfurnace to

bring the temperature up to within this rangs.

3, Note the Qubdoor Dry Bulh Tempergture, DD0B =

“F FCL Unit charging is recommeanded under tha
foliowing cutdoor candifiors LY.
Conling Mode OMLY: 55°F [12.8°C] awtdnaor dry balo
and abova,
Heating Mods OMLY: Between 40°F [4,4°C] and BD°F
[15.6°C] outdoor dry bulb

d, Locate and note the design pressures, The cormecl
liquid and vapor pressures are found af tha imtarsaction
of the installed system and the cutdoor ambient
temparature on the Charging Chart ncated inside the
acoess panael cover,

Lmuid Pressure; =

psig [kPa)

NOTICE: The refrigeranl pressures provided are for
prefiminary charge check OMLY, These presaure values
are fypical, but may vary due to application. Evaporaior
load {indoar coil in ¢ooling medefouideor coll in healing
mode) will cause pressures o deviate, The values listed
are for the comect matched indoor codl DNLY!

&, If the measured liguid pressure is below the [iafed
recuirement for the given ouidoor and Indoor
conditions, add charge, H the measured liguid pressure
i abpve the listed reguiremant for the given ouldaor
and indogr conditions, remove charge.

5.9.4 Final Charging by Liquid
Subcooling

1. Afler preliminary charging by weight or pressures, find
tha design subcoofing valus, The comect subcoaling
value is found at the intersection of the installed system
and the cutdocr ambient temperatura cn the Charging
Chart located inside the access panel coves,

2C° from Charging Charl = FIek

psig [&Pal; Vapor Pressure =

o IMPORTANT: R-454B &5 a blended refrigerant of R-32
= and R=-1234YF (68.9731.1). These two refrigerants hava
L different saturation curves and thersfore change state at
e different prezsures and femparatures. i charge is added
1o the system in the vapor state, 11 iz possible to have
a disproportionate amount of each part of the R-4548
blend which will cause unstable and Inefficlent operaticn.
Therafors, it 15 critical foadd R=1548 in the Bguld form
ardyt

5.9.3 Preliminary Charging by

Pressures (Optional)

1. Foliowing airflow verification and charge weigh-in, mun
the unit for a minimum of 15 minutes prior i nofing
pressures and temperaiures,

2. Ensure that the maximum operating pressure &5 kied
on the unit namepiate is considered when connecting
to gy COMDENSER UNIT or EVAPORATOR UNIT
and design pressures are not excesdad,

IMPORTANT: Indoor conditions as measured al
30

IMPORTANT: Indoor conditions as measured al the
irdoor coll are required o e within 2°F (1.77°C) of comiort
conditions as praferred by the homeowmer and must
have operated for af least 15 minutes prior o final charge
adjustmanl. Unit charging i recommendad under the
Folbowaing cubdoor conditiors OMLY:
Cooling Mods;: 55°F [12.8°C] outdoor dry bull ard
abicva
Healing Mode: Between 40°F [4.4°C] and B0°F [158°C]
culdanr dry bulb

NOTICE: Systems should not be charged below 40°F
[#4"C] ouidtor lempearaiung.,
NOTICE: If the Indoor tampsrature is above or below
tha recommeandad manga, run the system 10 bring the
temperature down or Fun the electric heatfurnacs to bring
tha temiparature wp.
2, Nole the measured Ligukd Pressure, Lig Press =

peig [kPal. as measured from the liguid {zmall)
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senvice valve, LUss the Tamperature Pressura Charl below 10 nate the carresponding saturation temperatura fod
R-2104 at the measured liguid pressura,
Liguid Saturation Temperature, SAT s F[FC]

3. Mate the liguld line temperaturs, Lig™ = F MG as measured from a temperature probe [eoated within 6"
{152 o] outgide of the unit on the copper liguid line (Emall line). IE S recemmended o use o calibrated dlamp-on
temperature probe or an insukated surface thermocouple,

4, Bubiract the liguid line emperature from the saturation temperature b calogale subcopling, 34T F "0 -

Lig®_ "F[*C]l=8C"____  F[C)

& Adjest charge to oblan the specified subcoaling valwe, I the measured subeocling level s below the bsted requirement
for the gives ouldoor temperature, add charge, If the measured subsocding level = above the Fed requirement for the
fiven ouldoor temperature, remove change.

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

Basuralios R—{8§8 |F—454E diw| Saturalicm R-A54B |R—-E58E di| Saturalins A-d548 |R-454E dgw| Saluwraliesn A-4%48 [R-45EE8 daw
Iempeatare thudnle poad pant lemperabure (buSshle pobnd pamini fenspirature |baithle posni pind pemparpducy [babble poind et

T peakFal | psig |kPa] F oz (kP2 | pagfkal F [] ncig (kPa) | peg [oa *F " peiy P | psig kP

i [=4d| & [H] 1= 17 =4 B |47 e He A7 4] 18 [8E1] | Tdd Fed U P I = s T PR B
=20 [-46| 4 |26] i 15 [=7] T1 |a9H] B3 T 43 (3] 130 914 12T |y a5 [ 247 |¥eh3] | 233 [15M]
o o M i i i) 1 |=af i[5zl T2 s CERCRR] 1B [feed] | ¥32 pcey B0 OpRY | e [TTRA] | 35 firE
=0 [-40] 50 JEg] B[] =% =B 75 [545] TS IE1s B3 [12] 143 [337] 13T 1Mz a5 6] R [3930] | 270 H5Sd]
=15 [=17] 1A s 1 FAE] il [5hi) T Eaf a5 [ a8 [v018) | T4 fE 1600 P | SO Q] | 200 [Ri0s]

- a4 | 1B mm | ispon | IPg-a) | Bssee) | B2 pmem | &R ) | 1= posg) | pon) | o5 @) | =3 ez | 3 RS
=5 [=42| A0 |15 10 i 2 =d] N Bl S50 == kL 154 [viifrz] | tA2 (1048] | Mk [ad] | B [2ARE] | SRR O[2317)

-7 28] |23 p1es | 23 pises 3 |-1) g [6e5) | BaopsEr | o1 (e | ted (miag | oET pioesi | vis pE) | o EesE) | ass e
i [=im| FLERL | 2F [as] ¥ 0] a7 [are| B3 1] gL [17] TR [Ee] | o) RN | vEn [Asf | Bedk [2728] | Mhd 26T
-1 23 | 3 e | 3R e | 1ot rom | o7 oesmr | &5 B | 7S qeeom | ES [116Y) | 25 [BR) | AT [ReiE | 40 pmmag
-6 =28 | o Ery | oor pem wrpal | e res) | s e | oerpaup | ovmn pezse) | vme grop | vdn s | 80 [arng] | dan ps
oA | 35 EE | o3 sy % 9] na s | s e | es e | eT peaee) | 80 [z | 43S (5T | 426 [@30d) | a6 j2aE
& |=ih B2 [aB6] 48 [T 41 | 14 FRAF | R [P LR 194 [E3RE] | b [TRea) | tdoo[Eaf | 811 [3EF1) | dog Al
1wt | snpody | oss pam 43 fg] g g | 13 | T3 | mo pawn | 2 pam) | 14s 53] | S99 [ITed) | A0 pasem

18 |-#] da &5 i el A5 7] 129 [da] | ik a2 TE (24l | e Re24 | o7RE DA | 150 [dAf | SFF [ARTT) | G40 [

5 10 Completing Installation
Disconnect the hoses from the pressure ports. Replace the pressura port caps and tighlen acdaguately to seal
caps. O NOT avertightan.
2. Raplaca the service vaha iop caps finger-tight and then tignten with a wrench o adequately seal caps. DO
HOT avertighten.
Reaplaca controd box covar and service panel and nsiall scraws 1o secure panals,
Fasiore powar to uni at disconnect i reguired.
Exit Charglng Mode and conflgure EcoNet™ Contml Canter or thermastat per the thermostat installation
ingtructions and 3ot o desired mode and lemperalune,

dn-unig
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6.0 NORMAL SEQUENCE OF OPERATION

Operation

The fallowing sections provide details on bow the -3
ATAAYT-IP18AY outtoor heat pump systems ara
designed o operate under normal conditions. Under
abnormal conditions, Active Compressor and Inverter
Protection features buill infte the controls may aller
how (ne systam operates o prolect the compressoer
and imearter from damage. The sequence of operation
is bazed on the aysiem being st up for EcaMNet™
communications wsing an EcoMet™ enabled air-handler
or gas furnace and an EcoNet™ Contral Genter, A
gectlon is provided at the end that describes how the
syvatem will operate i a comventional 24¥AL 2-stage
thermaostal iz used in emergency siiuations whean
communication Bsues are encouniered 1o allow the
aystem to operate untl the commundcation issues are
resolved,

NOTE: The use of a conventional 24VAC thermosta
elimirates many of the advanced cperating and
diagrostis features the customer has paid for and s
zirangly discouraged except in temporary emergency
situations until communication iBsues are resobed,

6.1 Cooling Mode

The EcoMet™ Control Camer will determens when
caoling & necessary and the percentage of capacity
reguired and will then communcate thiz infermation

I the EcoMetl™ Universal Quidoor Control {LIWODG)
wehich will dirgct the Power Inverter to ramg the
COMPrEssor up o the appropridte speed o meet

the requiied capacity percentage being requested.
The percentage of capacity reguired i5 based on

ther difference between the lemparalure sel-point

and the room bemperaturs measuned at the Gontrol
Canber, One second after the compressor starts, the
LD will direct the varlable spaed ECM outdaor
modisr o operate at the appropriate speed o deliver
ihe necessary sutdocr air-fow for that capacity
percentage. Upon a call for cooling, the EcoNet™
Contral Canter accesses the indoor ale-llow paramaters
found in the model data residing in the DODG memany
card and directs the EcoMNat™ enabled ale-handler or
gas furnace contrel board to deliver an apprepriate
indoor air-low level based on the capacily percenlags
pagquiredd -al thal point in tme. The EcoMNet™ ai-handiar
or gas lurnacse conbred board will then diract the
varable spead ECM midoor Dlower matar 1o starl and
oparate at the requasted coaling ai-llow leval. As thea
budlding load changas threughout the call for coaling
oparation, the compressor speead. ouldoor fan speed,
and indoer air-flow level will respond by ramping up

af down as required to meet the building load axactly
rathar than simply cycling on and off as conventional
systams do. Should the bullding load erxcasd tha
capacity of the system, the inverter will diract the
samprassor o spead Up and operata al gragtar than
100% capacity {Owerdive Mada] in an atlampl 10 meast
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the bualding load wnbl the magimum compressor speed
is reached. Since the nolse evel of the comprassar
increases as apead increases. the maximum alkosable
comprassar apeed in the Owverdrive Mode can be
kreered using the Ecalet™ Control Center Inalaller
Menu (RPM Blocking should the homeowner find the
compressor noise abjestionablz in the Overdrive Mode.
Whean the call for cocling has ended, the EcolNet™
Caorntral Canter will direct the culdaar &nd indoor nis
1o shut down, The compressos and owutdocr fan matar
will ramp down 10 Zero RPM and the indoor Diower
oo will ramp dowen o the minimam air-flow lenel for
30-45 meponds o extrach the residual cocling fram the
cald imdaor coll before i1 stops.

6.2 On-Demand Cooling

Dehumidification

The EcoMe™ Contrel Center can be configured for
On-Demand Dehumidification. This feature allows
the syaiem o aulomatically ncrease the level of
dehumidification in the cooling moede by decreasing
the indoor air-flony By 158% when the indoor refative
humidity measured al the Conteo] Center rises above
the selpoint, Onee the relative humidity drops 10 or
below the sel-point, the indoor alr-llow level refurng to
neal

6.3 Low Ambient Cooling Mode
Some applicaticns reguire for space cocling when the
outdoor ambient temperature i3 below normal (<55°F
M3*C]) such a3 a compuber room or an infenor space
with & heal gource that must be coobed, {=bA154%)
{=IP19AY heal pemps are equipped with a special

o amblent coolirg mode that allows the system o
provide cooling when the cutdoor temperature (2 below
S5°F [13°C] by oveling the outdoor fan 1o maintain an
adequate. condensing tempearature and subcanling hevel
bazed on an nput from the coll temperature thermiston

6.4 Heating Mode

The EcaNel™ Contrel Center will delermineg whan
heating g necessary and the parcentage of capacity
reguired and will then communicats this information

Iy the EcoMet™ Universal Ouldeor Control (LWODC)
which will direct the Power Inverter o ramgp Lthe
corrprassor up lo the appropriale spesd lo mest

the regquired capacity parcantage being ragueslad,
The parcantags of capacity required 1= Basad o0

the difference bebween the lemparalure sat-poind

and tha room femparaturs measured al the Control
Cantar. One second afler the compressoer starls, the
UODC will direct the vanable spead ECM oubdaor
motor to oparate al the appropriate spead 1o dalivar
the necassary outdoor alr-flow for hat capacity
peresniage. Upon a call for healing, the EcoMNet™
Control Cenler zocesses the indoor air-flow parameters
found in the model data residing In the UWODC memory
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card and diracls the EcolMel™ ansblad ai-hardlar ar
gas fumace conlral board to deliver an apprapriata
indoor aie-flow kevel based on Ihe capacily parcenlags
requirad al thal paint in time, The EcoMeal™ air-handler
of gas furnaca confral board will than direcl the
variahta spaad ECM Indoor blowsar mobor lo starl and
operala al thae reguasted healing sir-fow level, As the
buiilding Inad changes throwghoul the call for heating
operalion, the compraessor spaad, outdoor fan spaad,
and indoar air-flow level will respond by remping up

of down a3 required 1o meaed the building load exactly
rather than simply cysling on and off as conventonal
gystams do, Since the naiss levsl of the compressor
incréasas as speed incregges, the maximum alicwable
compressor spaed in the Oyerdrive Moda can be
lowered using the EcoMet™ Confral Centar Instalier
Meanu (RF8 Blocking) showld the homaownar find

the compressor noise ohjectionabde in the Overdrive
Mode. The current compreasgor RFM can slso ba
vieswed in the EcolNet™ Contral Canter Service Menu,
When the call for heating has ended, the EnohMet™
Contrl Center will direct the outdoor and ndoor units
ko shut down, The compressar and ouidoor fen mabos
will ramp down to zero BPM and the indoor blower
miator will ramp down to the minmunm air-flow levef for
30-4% seconds to exiract the residua) heating from the
cold indear coll b=fore it stops,

6.5 Supplemental Electric Heat in
Heating Mode

IT the Duilding load should excesd the healing capacity
in exirems ouldoor condiions, the EcoMat™ Controd
Center will direct the RHMY ai-handier o energize
supplemental efeciric heat ag required fo meel the
buildirg load, The indoor air-flow will be forced o
operate al the maximum level for the aysiem, For
13kW heaters and higher, the supplemental efectric
heat will be energized in two stages as required. The
compressor and outdoor fan will continue to operate at
maximum capacity while supplemental eleciric heat is
energized,

6.6 Dual Fuel Applications —
Heating Mode

If e busilding load should excead fhe heat pump
heating capacity in extreme outdoor conditions, the
EcoMetr™ Control Gentar will direct the outdocr unit o
shut down and heating responsibilily el be ransfermed
b the gas furmace. An ouldoor ambient temperature
can be setin the EcoMet™ Conlrol Center o dirgct
the system 10 automalically swilch o gas heat whan
the cutdoor amblent temperature drops below that
set=paint, If the EcoMNet™ Gonirol Cenler 5 el o the
EMERGENGY HEAT (Furmace Cniy) mode, heating
resparsibility will be fransfarred © the gas fumace.

6.7 Demand Defrost

Defrosting of the outdeor ol in the heating mode s
cotitrolked by the Linkbversal Qutdeor Control (UGDOCE
(=1ATDAY 1P 3AY ouldoor heal pumps ulilizes

"demand defrost” that initiates a defrost cycle only
when frosting is detectad on tha outdoor coil during
heating operalion. The UDDC continuously moniors
the Outdoor Ambient Temperalure Tharmistor (OAT)
aid Duddoar Coil Temperatura Tharmisior (EVAPIM]
o daterming whan a defrost cycle |s reguired. The
following sequence is Tollowead Tar defrost cyeles,
#  Defrost Initiation: & defrost cyele iz initiated when
the following conditicns are meat.
1. The ocatdacr coil tempearaiure is balow 35°F
[1.7°C].
2. The compressor has operated for at least
3 minutes with the outdoor cojl
temperaiune below 35°F [1.7°C).

4. The UODC determines a defrost ocycle
is required based cn the DAT and EVAPIN
temperatures,
If the above conditions are med, the follewing
action will e taken.
1. Thea compressor speed i= rampad ta tha
pradetermined reversing valve switching
speed for 20 seconds before the reversing
valve is de-energized,

2. The reversing vaive iz de-anergized which
will cause it to shift to the cooling positicn,

3. The outdocr EXV s driven to tha 10005
opan position,

4,  The cutdocr fan motor |8 de-energized,

9. The indogr ai-handier or gas furnace
is dirgcled 1o supply supplemental heat
lo prevent cold air from being discharged
from the supply registers during the
dalroal oycle.

&, The compressor speed @ ramped to the
pra=tetermined defrost speed for the
duration of the defroat cycle.

«  Defrogt Termination: The defrost cycle will
coptinue until the coil lemperatura has reached
the lermination iemperature or 14 minutes havea
elapaad, whichever comes firat, The factory
defauit tarmination lemparature is 60°F [15.6°C],
although this temperature can be changed 1o
40°F [4.4°C], S0°F [10°C), or YO°F [21.1°C] using
dip swilches on the UDDE (see chart below for
dip swhich setiingsl When the coil termperaturs
reachas the fsrmination emperaiure or 14 minutes
have alapsed, the following action is takesn,

1. The compressor speed 2 ramped o the
reversing valve switching spead for 30
aeconds before the reversng valve is
enargized.,

2. The reversing valve will be energized,
awitching it back to the haating pogdion,

3 The cutdoor fan maotor |5 energized.
4,  Auxiliary heat s de-enemgized,

5. The EX swill ieduira bo the aormal
superheal contood mode,

6. The compresspr speed will ramp 1o a pre-
determined ol ciroulation speed for 6
minutes,

T The system rolurns o noemal hoeating

uoipiedy
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Components

cperation a& directad by the Ecolet™
Cantral Centes,
NOTE: Should the cutdoor ambient temperature
thermistor fail, the UODC will initiate a defrost
egvary 34 minutes of operation when the coil
tamparatura is below 35°F.
Table 11: Cail Temperature Switch Seftings

Coil Temperature
Switch 1 | Switch 2 | . noe et Tormination
OHF i BOFF [15.8°C)
Cn i S0°F [10RC]
it on 40°F [d.47C)
O O TOF [21.1°C]

6.8 Sequence of Operation for
Conventional 24VAC Thermostat
Controls

When the (-JATBAYH-IP19AY heal pump systam is
conirolled by a conventional 24VAL 2-stage thermoslal
rather than the EcoMel™ Coantrol Center, the system
will perale as follows:

s The system will cperale aa 3 single-slage syalem
irstead of a varable speed systam,

Whan a call for cooling or hesting is received

from the thermostal, the compressor will start and
operate at the nominal capacity lsval and the (-]
HMY air-handier will deliver tha nominal alr-fow
bewel. For dual fual applications, an {-1802%,
{=F36Y, (~]8FV, or (=)3EV variable spesd gas fumacs
will deliver 100% of the coaling air-flow level
selectad by using the Bluetosih Comractor’s App
{Dipswilches are nal availabla),

When the coll for operation ends, the system will
shid deown and remain in stand-by maode uniil
another call for operation occurs,

Demand defrost and low-ambient coaling function
nermally.
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7.0 COMPONENTS & CONTROLS

7.1 EcoNet™ Universal Outdoor Control (UODC)
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Figura 30 EcoNet™ Universal Outdoor Contral (U0OT) Connection Diagram
Table 12: Features on the UODE and Location of Each
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7.1.1 Board Features and Connections
=R SAYH-IP19AY ouldeor units are equipped with a Universal Quldoor Condrol  (UODC) that interfaces wilh the
invertar, Ecodel™ Conlrol Center, ard EcoNet™ enabled ai-handber or gas furnace using the EcoMel™ sarial
comimunication prolocol. The UDDC provides a low vollage ferminal block for central wiring and conneclions for
varous sensers, confrols, outdoor fan moler and inverter. T an alerl or alarm oceurs the EcoNet™ Contral Canter
will display the aclive [mudls as well a5 Taull history, IT used with the corvenlional 24 VAC 2-slage harmostat then
Ihase faults can be found using the Bluetoolh Conlractor's App. Bultons are provided to iniiate and lerminate
varous best modes. A plug4n memory card provides model specific information (model dala) necessary lor proper

oparation.

ACAUTION:

UNIT MAY START SUDDENLY AND WITHOUT WARNING.




Figure 31; Power Inverter Compressar Gontrol Diagram

E 7.1.2 Factory Superheat Setting
§' The UDDHE is pre-programmead wilh the optimum
superhagt satting of 10° for aach outdoar unit.

7.2 Power Inverter Compressor

Control

[-1AT9AN-IF18AY cutdoor units Are equipped with &
power imverter that varies the compressor speed 1o
match the changing capacity needs of the conditoned
space, The inverter mterfaces with the Univarzal
Chutdoor Contred  (UODHD) which communicates tha
level of system capacity that is required to the imertar
based on input from the EcoMet™ Condrol Center or
conventicnal 24VAC 2-stage thermosiat, The invertar
converts incoming single phase power o simulated
variable frequency 2-phase powser that is connected

lo the 3-phase compressor mator, Each of the four {-)
A1AYT-IP1AAY models has a unigue inverter specifically
designed ard qualilied for that spacific modal 1o provide
refiabla operation under the most extrerne conditions.,
Each inverter i programmad 1o monitor compressarn
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Table 13: Features on the Power Inverter
Compressor Contraol

[l By priiun

Cammuant Fasiune
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poiger comsumption, motor tarque, input curment,

input voltage, comprassor diacharge pressure, and
compressor discharge lemperature, When the imerber
[dertifies & conditicn that could poientially result in
compressor of Inverter damage, it automatically reducas
the compressor speed util & micre reliahle operating
condition & oblained or shulz the compressor compleiely
off if necessary, Once sofe aperating conditions

are altmned, the mverter will gradually increasea the
compressor speed in an attempl 1o meet the capacity
demand a3 long & the operating conditions remain
withiln the safe operating range of the compressor and
Inwertear.
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8.0 ACTIVE SYSTEM PROTECTION FEATURES

The controls faund im the CJRATBAY-IF194Y heat
pumps are designed to prevent the system from
pperating in under conditions that could be harmful io
the compresser and inverter,  The Universal Cutdoor
Contral {LODC) and Power Inverter continualssly
manitor mulliple senaora, current, and valiage and will
madify the compressor spead or completely shut the
system down o protect the compressor andfor inverter
if harmful pperating conditions are sensed, This
process is called Active Syslem Protection, Sections
8.1 — B.14 give a brief description of the diffarent farms
of protection that are provided. Refer to Section 8.5
In the Diagnostic and Troubleshooting Section of this
manual for Active System Protection fault codes and
additicnal details Tor each fault.

8.1 Minimum Run Timer

A minimum run time of 30 seconds i mainiaired by the
LIGDG to minfmize short eycing which can be harmful
to the compressor,

8.2 Oil Return Cycle

Whan the system has been operating at sigmificantly
reduced capacity for an extended pericd of time, the
Universal Dutdoor Contral (UCDE) vwall signal the
Inweriar (o spead the compressor up o 100% capacily
o hedp Bring any ol that has accumulated n the indoor
coll and refrigerant lineg back o the compressar sump.

8.3 Off-Cycle Refrigerant

Migration — Stator Heat

Refrigerant can migrate o a cold compressor during
the off cywele which can difute the ol ar result in the ol
Being pumped cul when the compresser starts. When
neaded, the UODC will signal the inverter to energizs
oneg of the comprassor stalor windings [Siator Heat)

to generate enough haat o warm the comprassor to
presant refrigerant nugration o the comMpressar o

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

8.4 High Discharge Temperature
The Power Ioverler confinuously monitors the
Dizcharge Line Thermislor inpul 1 protect the
compressor should the discharge lemporature reach an
unsale level, IF the discharge line femperalure rses io
ZAS'F [V135C], the Inverter will reduce the compressar
FPM incramentally until the lemperature drops o
200°F [83%C].  After lhe discharge lemperalure
reaches 200°F [93%0], the Inverier will graduslly
Increase the compresser BPM undll the compressor
relurns o normat spaed based an the capacity
damand. Zhould (he discharpe lemparature rise 1o
235°F [T13°C] agadn, tha Inverier o repeal tha spead
reduction cycle 1o maintain a tiemperaliure balow Z35°F

[113°C],

8.5 High Discharge Pressure

The High Prassure Confrol {HPC) lmits the compresscs
discharge pressure oa sate level to prevent damage
o the compressor.. When the HPC contacts open at
610 PSIG [4206 kPal, the comspressor will proceed

1o shut down -and restart per the sequence shown
belowe, If the HPC contacts apen three (3) limes during
the same call for oparation, the UODC will lock tha
comprassor out and will flash a 250 faull code and the
EcoMel™ Caontral Center will display a High Relfgerant
Progsure Lockoul faull on the screen. & manual resel
i required far e UODC 1o exil the comprassor lck=
out miade and clear the faoll. This is accomplished by
disconnecting the electrical power 1o both the indoor
and ouldoor units for 1 minule and then reconneciing
poANar.

WNOTE: If the system experiences a high refrigerant
pressure lock-out, the system should be evaluated
te detarmine the cause for the high prassurs
condition and corrective action taken to eliminate
the cause. Possible causes include excessive
rafrigerant charge, a failed indoor blower motor,
dirty return air filter, ar a dirty indoor coil {heating
mode} or excessive refrigerant charge, a failed
outdoor metor, or dirty outdeor coil (coaling
mode}.

8.6 Low Suction Pressure/
Loss of Charge

The Universal Qutdoor Control (UODC) confinuously
mionitors the Suction Preseurs Transducer inpul 2nd

will pratest tha comprassor from damagea by shutting

il down whan {the suction pressure drops below &0

PSIG [ 345 KPa] in the cacling made and below 15

PEIGE [103 kPa] in the healting mode, A low pressure
conditian can resull from madaguats indoor air-Haow,

lowe refrigerant change, failed EXY, or & restriction in the
refrigarant circuit, The UG will allow the cormpressor

to restart if tha sucton pressure rises to 85 PSIG [B55

kPa] in the cocling mode and 40 PSIG [276 KPa] in

the heating mode, A low refrigerant pressure fault

will b ignored for the first 80 saconds of comprassar
operation and during the entire defrost oycle to

aliminate nuisznca faults. e~
It thara are 3 kow prassure faults in the same call for g-
coaling or during 120 minutes of continucus heating
operation, the UODGC will lock the comprassor out and =2
flash a 21L fault code and the EcoMet™ Controd Center %
will display a Low Refrigarant Prassure Lockout fault

an the scraen. I the outdeor ambiant is balow -10°F
[=23-C] in the heating mode when the lockout ocours,
the controd will automatically reset when the outdoor
ambient rises to -10°F [-237C). IF the outdoor ambienl
i above S100F [-2370], 8 manual resst is required for
the WEODU [ooexit the compresser lock-out mede and
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clear the fault, This is aocomplished by disconnecting
the electrical power to both the imdoor and ouidaar
urniis for 1 rminute and then reaconnacting pewsr.
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, or & dirty indoor coil in the cooling mode or
lew refrigerant charge, a failed outdoor molor, or a
dirty outdoor coll In the heating mode,

8.7 Compressor Shut-Down
Sequence for High or Low

Refrlgerant Pressure Fault
The comprassor i3 commanded o operale at Zem
() BPM for & minimum of § minutes,

2. The owdoor EXY will be dirgcied 1o completaly
chose for a period of 5 minutes and will then open
up complataly,

3. The outdoor fan mofor will confinue 1o operate
during the 5 minule compressor off delay,

4, The UDDC and EcoMNet™ Control Ganter will
dizptay the applicable fault code,

5. Ifafter 5 minutes cooling or heating demand
parzists and the pressure has reached resel
canditions, normal sysiem operabion will resume
and the faull codes will be clearad from the UODC
and EcolMeat’™ Contral Center displays.

B, If after 5 minutes cooaling of heating demand
perzists and the pressure has aol reached reset
conditions, the ouldeor fan motor will be shut down,
e the pressure reaches esel conditions after
the 5 minute delay, normal system operation wil
FEsUmE.

8.8 Overcurrent and Current

Imbalance

I the compressor current exceeds an acceptable level
for the comprassor of Inverter, the inverter will reduce
the compressor speed 1o allow the curfrent 1o relurm

b an acceptable level, 1N there 2 8 current imbalance
belween the compresser 2-phase windings, the inverler
will shat Lhe compressor down Tor B mimites and will
[ck the compressor cul if thers are 3 faulls within a
singhe call for aperstion,

8.9 Compressor Operation

QOutside Envelope

I the inverter delects that the comprassor moelor omue
excesds an accophable level for the compressor, the
invvartar will reduce the compressor speed to keap the
torque at an acceptable leval.

8.10 Over and Under Voltage

I the supply voltage of internal DO voltage is nof
within an acceptabls operaling ranoge. the inverter will
shut the compressar off until the voltage returns fe an
accaptabie level.

8.11 Inverter Over Temperature

IF the internal rserter tarmparatune sensors detect
excessive lemperalures within e inverter, the mvertar
will reduce the speed of he compressar or shul the
comprassor down unll the temperalures drop 1o an
accoplable level. The compressor will b locked oul i
{hiare are 3 faults within a singls call for oparation,

8.12 Controls and
Communication Malfunction

H the confroks senses a malfunction wilhiln the control
system or communications or if system modal data iz
not aveilable, the controls will acl to shut the system
derwn to prevent the system from cperating at a
condition that could harm componenis.

8.13 Sensor Failure Default
Operation

if the conlrofs sanse an exdiegrnally connected sarsor
has falled, the systemn will enter 2 fail safe operaling
mizde and will continus to condition the space until thea
sansor can ba replaced. A faull code 'will be displayead
an the ExoMat™ Caontrol Cenler and Universal Ouldanor
Control identifving which sansor has failed, Ses

the table below for the default cperation for a sansor
fzilure.

8.14 Exiting Active Protection
Lock-Out Mode

Exiling an Active Proteclon Lock-Out made can ba
accomplished by disconnacling sl=ctrical power to bolh
the indeor and ouldoor updts for 1 minute and then
resiorng power, Eeapin mind ihere was & reason for
fhe lock-cul, so the faull code on the Universal Cuidoor
Contral (U0 or EcoMet™ Control Cemler shoukd

be read lo assist with diagnosing the mof cause of

the lock-cul and corrective action should be taken o
prevent the systam from repeating the lock-out,
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Table 14: Sensor Failure Identification Chart

ADDT_0 Model Data Configuration Erros

Lockout while aitive, shorl cvele to restart,

ADDZ_G Campiessor Mooe! Data Erroe

Lockoul wikke active, short cycl to restart.

AC0A 1 Fan Modal Data Efor

Lockout wiik active, short cycle o restart,

.HZIES_D-MndEﬂ Data Restore Fadure

Lockout whils active, shart cycle 10 1estart,

A100_0 Communizations Lest eith Indoor Unif

Lockoirt whele sative, sbort cecle to restart,

ASGE 0 Imeerter Fault - AC Inpul Overyniiage

Lockout while actws, sbart cyole (o restard,

AS07 0 Inverter Fault - AC Input Undervoltage

Losckout while active, shart cycle to restart.

ASTO 0 rverter Fawdt = Lost Rotor Pesitian

J-slrins o permanenl kol

A2 0 Inertar Faull - Sed-Check Fawlt

Lockoud wihile attve, shord cygle to restart,

AE O Inveartar Fault - Comm Faull

Lockout whils activa, sharl eyele 1o restart,

AL O Inverter Fault - PRG Desaturation

a-strikes bo permansnt lockout

A3 O lveerter Fagdt - Board Temp

A-atnées b permansnt lnckout

4325 0 bwerter Fault - Comp. fode] Unknosn

Lockout while aztive, shart cecle to restart,

AOZE_0 Inverter Faust - HP Bansor Mot Gonfigured

Lockoud wikie active, short cycle to restart.

AT2T 0 Inverter Fault - Drve Configuraticn

Lockout while sstive, short cycle to restart.

A928 0 Locked Out - Sea Histary Faults

Farmanent lockout

AG20 1 20V WE=aing or Imverter Camm Faluie

Lockon wWhils active, shart cyele 10 rastart,

Aa50_D Configuration Data Rastore Failure

Lozkourt whie sotiva, short oyale fo restar.

A953 1 Coil Temp Thermistor Felre Blgarithms cafaull
ABE4 0 Sustion Temp Thermistor Fallure Algarithims sefaull
ARSH 0 Suckon Pressure Sansor Falure Algarithms cofault
A357 0 Low Refripgrent Pressun 4-hour lockoul
A58 (1 High Refrigarant Prassurs &-hour fockoit
A360_0 Compressar Lecked Rotes - Lockout Parmanent ingkaut
ASTD_ O Invverter Compressor Mismatoh Parmanent lockoul
ASTE_I Contactar Stuck On Lockout while active, shart cvcle to restart.
AgTa 0 Compressor Ova/Undar Spead A-mtnkes ta permannt okt

FAILED COMPIHENT FUNETION DEFAALT GFERATION
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9.0 DIAGNOSTICS & TROUBLESHOOTING _
Advanced operating slatus and diagnostic information is available through the EcoNel™ Contral Center thal greatly
enhances the ability 1o quickly and accurately diagnose aystem faults. For further assiatance for troubleshooling &
syslem pleass aea the Bluetnoth Contractor's App or the EcoNet™ Help Pages st myrhesm.com. %‘
Table 15; EcoMet™ Fault Godes & Response Actions *n
EcoNel™ Fault Code Rezponse Action
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Table 15: EcoMet™ Fault Codes & Response Actions (cont.)

Dingnastics

EcoMel™ Fault Code

Responso Action

AOED [ Fan Seif Chack Fault

Lockoat winile active, shart cpcle to restart,

ASET 0 Comprassar Loss of Phase

A-glrikes 1o permiatanl ockout

ABEE () Compressar Cantrol Lest -strikas 1o permarean] bokout
ASES 11 Charge Ralay Open S-sinlees o parmarant lockout
Aoan_0 Comprassar U-Phasa Over Corrand 3-strikes to permarant lockout
A3 _0 Compressar ¥-Phase Over Cumrent 3-strikan to permarent bckout
A2 0 Compressar W-Phags Dver Curan 3-zinkeg to permarsnt bokoot
AR93 0 Gompressor Madule Over Gurrent J-slriks to permansnt kckout

ABD4_D Comprassar Parametar Fault

Lockout while active, shart cycle 1o restart,

A994 0 Fan Bofor Parameter Faull

Lockourt while active, short cycle 1o restart,

T8 _0 Inwarier Faulf - Comp, Overgurnant 3-strikes to parmarant lockout
T8l _0 Invarier - Envelope Frotection Follow req. MIHPC-5R-79
TS0 _0 Ireertnr Faull - PR Overcurrent d-shrikes o permansnt Hckout

Ta04_0 Inverter Fault - DG Bus Overvaltage

Festrikes ta 30 minute ockaut

TO05_ 0 Irvarter Faull - D Bug Undannitage

Lockout while stive, short cyéhe 16 restart,

T‘FI{IEE{I fmrerter Fault - PIM Ower-lesmp d-strikas 1o permarent lockoll
73050 Inverter Fault - PRG Dwar-tamp 3-sfrikes to permanent kickout
TE¥1_0 Inverter Faull - Currgnt Imbalance d=zinkes lo permarent lockout
T34 _0 bnvertar Fault - DF Yoltage Loy 3-ztrikes to permansant ockout
TH16_0 Imverier Faull - Discharge Ling Temg Z-girikes to permarsnt ekout
TOT_0 Irewsrfer Faull - PIk Temg 3-strikes o permarent Dckout
TE'IE-_EI Invarier Falgl - FFC Tamp J-stiikas 1o permanand Kekout
TE22_0 Inverter Faull - PIM Temg Foldback 3-sirikes to panmanent lockout
T923_0 Inwverier Fau - High Refrig Pressure 3-sfrikes to 4-hour lockout
Ta21_th Fan Faull Phase Owar Current d-zinkas to permanant kckout
Ta3Z 0 Fan FauMt Phase Currant Imbalance 3-slrikeg to permanant kckout
T332 0 Fan Fault Botor OverUnder Speed I-slrikes to permarent ekt
TH24_ 1) Fam Faull U-Phase Dwar Currant Z-glvikas 1o permanan! Bekout
Tﬂﬂﬁ=g Fan Fault Y-Phass: Over Turrend d-glrikes o permanant Kokout
TO3E_0 Fan Fault W-Phase dver Current 3-inikes to permarent lockout
T837_0 fan Fault Madule Cver Current d-sinkes lo permanant fackout
T334 _0 Fan Fault Loss of Phase S-strikes to permarent ckout
T%33_0 Fan Fault Logs of Conbral Z-ximkis fo permarsnt kckot
To40_0 Fan Fault Module Owver Temparstuie J-stikes to permarent ookot
Ta41_0 Fan Fault Siart Up Faull 3-girikas 10 parmanent lockoul
TE-IE_G-Fan Faull Mioduta Tamp Higlh 3-ginkes 1o permanent lackout
Ta52 0 Oulzide Temp Thermistor Failura Blgorithms defaul
T955_0 Compressar Temp Thermistor Fare Alqorithms defauit
Tea7_0 Low Refrgesant Pressure A-girikes b 4-hour [ockood
T360 0 Compeessor Locked Ratar B-strikes to permarant kockout
T961_0 Discharga Temp Thermistor Fuidure Aqorithims defaut

TA71_0 Comprassor Lube Pratection

Ecilinw rag, M1HPC-5R-80

TBTE 0 Comprassor Discharma Tamp High

Foliow raq. MTHFC-5R-81




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

sujsoulioig

Ecolet™ Fault Code Response Action

Tava_0 Line Current Trip J-sirikes to permaneit ockout
TAA1_1 Fian Overcurrant Trip A-zlrikis t permanant lckout
TeE2 0 Fan Dvaratiags Trip 3-strikes o parmanand locksl
TOE2_0 Fan Undarwoltaga Faylt 3-slrikes 1o parmanenl kckout
Ta9&4_0 Fan Locked Rator Fault J-zirikes to permanant kckout
Taa6_0 High Refrigerant Pressure Envelope S-strikeg to permanant bckout
Tads_0 IPK Overcurrend Trig S-ztrikes to perranant lockoot
19560 Low Side Overcurrend Tng J-glrikos 1o peraEnant ookl
THET O High Sige Overcurmet Trp Jsbrikes o perrianan] kol

9.1 Checking Transducers & SRl L IRAN SDACRE:

Temperature Sensors ok

IRANSDUCERS:

Chacking transducers for accuracy can be Iricky.

A technickan will ba reguired to do some voliags
reading and math o valxlals tha fransducer is
functioning properly, Additionaly, comparing it o a
refiahle source can also be a challenge, Unless the
gauges have bean calibrated recantly, tha guestion
remains, which one is right™

Knowirg whare to taka the maasurement, and
getting solid reading is crucial. Maasuremenis are
dona in the 0-5 volt DG range. One confusing point
may be that we will take our measuremenis OUT
ard 1M to the control, which are revarsad whan we
talk formulas because we wani the 1N and OUT aof
the fransducer. Forinstancs, 5VDC out of the contred
bioard, transiates o 5VDC inte the fransducer. And
the iowar variable voltage output from the ransducsr
will ba the input to the control hoard,

Tha transducer iz nof remaved or discocnnected

to make thess checks, The technician's meater
leads need fo be the smaller nesdle type, or actual
needles can ba used o gain access to the ponts of
MeAsLINemanis,

Formulas for calculating gavge pressurg are shown
below,

SUCTION LINE TRANSDUCER:

PSIGE =375 " (VDG ouf f VDG ) - 2.1

LIQUID LINE TRANSDUCER:

P3G = 8125 " (VDG out VDO ) - 51,85

IMPORTANT: Do the division inside the parsnthesis
first, muliiplication second, and subtraction last,

S0..

PEIG=3756" (24 / 5.1} - BA

PEIG =375 (0.47) - BA

PEIG = 176.25 - 8.1

PEIG = 138.75

LD LINE TRANSDUCER:

WO oul = 3.4

VDG in= 51

S0,

PRl =81250 " (34 / 51) - 51.85

PEIG = B12.50 * {0.867) - 51.85

PSIG = 541.67 - 51.85

PEIG = 460,40

The pressures are best measured when the syslem
b off since they will be tha most stabls,

The indoor transducer may be removed so the
prassurg can ba chacked with gauges al the actual
port tha ransducer 15 cannactad o, Pressurgs for
auldoor transducers can ba chackad at tha ouldaor
unil sarvice ports with gauyes since they are close
anaugn I proximily o the transducars,

With the system powerad, uss the smaller meter
fips to measurs the vollage &l the back of lha
fransducer harnass whers it plugs Into tha condral
beard. Yoltage In will be measursd from the Red and
Black wirgs, {Red is + Black is -). This shauld be
vary close o VDT, bul may vary by a faw 1710ths,
Wollage Out will be measurad from Green to Black.
{Grean is the variable +, Black remains -).
TEMPERATURE SENSORS:

All the temperaiure sensors/thermistors wsed i the
aguipmant wee fhe same scals of 10,000 Ohme 21

41
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TT"F {257°C). This maans, a sansor sxposad o TT°F Apply resislances measuramants 1o Takde 15 and
will show 2 resistance of 10,000 Ohms +/- 1%, As compars o the control.

the lemperaiurs decreases, he resistance increasas, 22% will have a resislance +- 1% of 32 G50 Ohms,
Allarnatively, as the lemperaturg increasss, the In the event Celuius is being used, lhe Fahrenhell
resistance dacraases, temparaiurs will nead fo be comeriod,
Measuramenis will be made wilh the sensor L =MF-32"5S50

disconnacted from the conbrol board. Again, comparing Exgrmpie ouing 82°F

the results must be dona against a calibrated tester, "C=iE2-33"8/8

A lags of water, mixed complately with ics chips and Fo=my s e

givan several minutes bo sattle should measure 32 o ML= 28004

J24°F. [ - 0.2 ") nWZ =278

Table 16: Temperature Sensor to Resistance Measurement Chart

Diagnostics
{

s Tenp £~ Oning TempF' |  Ohms | TomapF e
g B 278 3 . Bb 13138 iiH f1.48
1 B o k-t of 1A il i)
4 BIL ¥ 3h 0,000 fiid 12 A4Ba 101 i
5 1045 i parA Nl G 111 ikt LATN
4 e d'S 3 #8006 I 11,552 e b adn
i FL AN P b f1 1148 o4 0,10
ks o esh 8 o83y 2 11,30 i fi. 201
f B8,0a1 dn 25103 43 11,03 T hi,opa
e e T a1 25450 M 10, Mz 1y A.BHL
.l 6is,6.5 ik 24,70 I r, 6o e 3813
=] fiz & 4 a4 088 I i, 247 it 4, P56
1 B, G823 du 43,280 I 10,000 114 4,502
4 LB &b LA TG Th B.1851 1T A
12 7.2 ] Fra T8 3,020 T L
1d 6641 £F 21 858 Lt o288 143 4.3l
1t AAEGT in 20,330 &1 2077 1 4.7
1R Legarr i3 ipa41 B2 BEGZ 1th 4,183
17 0,50 &0 3302 B2 3,50 114 5.4
12 o 3.5 fi 15,573 B4 B840 ¥ .07
18 AT R T 8873 Bh 8,200 114 4.844
0 6225 53 k3,313 Bi 850 112 LEEE
i 44 880 58 T, ar 7.1 120 d.ThE
L3 43,578 54 1T, 34 a3 TRNE 121 3 ETH
i3 52,318 55 Is307 Gk TR 122 d.hlt
4 £1.04%3 a7 18,550 H 7333 123 3,021
) F3.820 a0 G, 126K ai 7,164 122 3.6
2 38,778 &4 16,713 32 T 125 4.382
o arfhva 51 ez 93 4,838 125 320
Ih i 502 a1 14 523 33 6,663 2y d:233
i) 22456 g2 T Eah 35 B.oad 123 EARES
x 34551 &3 14,178 el 5,384 129 112
£l 33,591 S 12523 ar 6,238 bi 3038
i3 132 651 &5 TS 38 6,098
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9.2 General Troubleshooting Guide

ﬁWARN I " G : Disconnect al power o unit before servicing. Contacior may break

only o gide, Failure to shut off power can cause elecineal shook resulting in personal injury or death.

Table 17: Treubleshooting Guide

SYMPTOM

POSSIBLE CAUSE

REMEDY

LIt wdll neal ruen

+ P aff 4 oo alechrical conmsction

Thermadial 36 o !1|'=|‘|'I-l.h' lides,
Wmil in acthw compressar grofaction
kol mode

Bl Tedesiripp=a breakar

Tranglpemar dafeciive

High-predsure conmrod losk-oul

Lors=pranauna conbrol Ko k=qig

Mipwiining i3 communetalicng (eem fhurealicn
light on conimgmushy

v Defesines conlrsd Bridud

Chaek for corraet validae ai ling volags conimalicns in
conoansing unil,

Aot — Frorwear syche high and od vollsge o outdoor
umit.

Clagk conirel board disgnoshie codea,

Aeplace luprsiresal brapkar,

Chaek wirireg. Faplios ranafhomes,

Bzt by cycling powar (o ank, Alss zee high haad
Pressine At K sukction predaue reemedis,

Chack for ralrgerant faaks.

Cletk caommumizahon winrg.

Ol B g,
comgireasor doesn’

R B L [Cn Ta )]

» Canmimin i 28an Salie didoonrecled o {aled

ﬁun‘pm-ssﬂ' Shuck. qrouncad or open mptar
winding, cpen ittanaad dvesloed.
Lo ela 0 COoriiion

Check far corrac walage a fier and ineeres Chack
and fghian &l conractions,

Chesgk ontred buard degroaic cages,

Heplace

Inpirtiesant npodng

Improparly sead anit

lirgrapsr indade arfaey

Ingomest rafrigarant charge

Alr, nancanderrshlag, of Msisles in syntem
Reslriclad Rafrigarant Circui

Hecaloulase load

Cheack aflow. Shoulkd e appragimalaly S00 OFM [18H9
L5} pertan,

Charge par procedurs sfachad o urd . servies panel.
Flecover refrigarant, Evacuale and reghanga,

Rapiace filar dried

Locate mepinciom and ¢

ComguaesmT Bhar + Incorest wiltana = Al sverer mput laminals, voRags mist be beween
cyelis v lirdara perly sised wil FAT-252 WAL afisa |..r1i|_i:| aperaling.

+ Haalrgeranl '-Irﬂﬂ-rﬂhill'ﬂﬁl O CAHRICN BT OR . AﬂjJEl. charya par ¢hangmg Shart,

» {LPC or HPC Oyeding)
Flegiziers avwsal Lt irvdoar afrflow * Increass speed ol ower or reducs realnclion.

Heplace air fiar.

High' haiad, b wapor
e ST B

Baairecian @ [Kug line, sapansan devica, or
fiter driar

Bemirs or mplged dalasive comgonanl,
Wenily EXY oparafion,

Buad compraziar

¢ Bty EXY
High tsaad, kigh, + Dirty oo call ¢ Claan cail
tar norinal vapat + Rairggerant overcivangs = Cogrech pstes charga,
PIERBTE = Coaling + Uliggloar Tan nal rumning + Hagalr or reglace,
mode + A or noncontensildes in andem = Fesover rifrigeranl. Evacuaie snd rechags.
Lawi ks, Righi vapar |« EXW in bypass maoos = Madly tharniaial sannedinng al EXV-saninal
PrEpmTEs + Raverping Vahe lsaking by = edlly Bvemmielos and prassung IrEnscuce! connachion

N aperation
Heplace raversing valve
Regtlaces compEesssn.

Lawi wixaor. eool

comgressns, load
irddoar oail

Liww fdoar sirfics

Dperating bokow 55°F outdeors

Iiordune 0 system

Lorer amimant comling nol ooeraiing (ool o
armbian W misior G|

Incrawss apeed of bigwar or rsduce resinclion.
Feplace airfiter.

Feaiuer refiigarant, Evacuats and retharge; Aeplacs
filter clriar,

riiBE Al EXEEANSIoT
devics o liquid [me

- Undercharga long e appicain

High vopor pregzure | @ Ekcesalive lood * Hechedk lnnd calciudation,
- [rgleiivg comprasans * Heglace compressar,
Fluctuating ead ard. | + EXW humbng « Chack thermizion 1o vapor ling conneotion, Chack air
WapoT DraaBLTes - Air or noncendenalbes in spskam dinfribuitich o col.
» Chack sustian tharmisior ard prassdre arsd oo
operaen
= Hesover refigoran], Evaciealn and echamge.
= Hesnove & cotliem EXV movemel, Clean EXY inglda
walh nitragee s 16 remowe any debee then rensial
Gurgle o pubsing v bir of nencondongiblos in cpstem * Hessgwer refrigoran]. Evaciaaln afd nodhargs,

Al charge par ¢hanging chait,

sujsoulioig
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9.3 Service Analyzer Charts

Table 18: Service Analyzer Chart
COMPRESS0OR OVERHEATING - HIGH DISCHARGE TEMP

SYMPTOM POSSIBLE CAUSE REMEDY
Low chamgs Chack Ay EHEHTY lL'-lIﬂ'.',r,:lH-.
ey suction thermislor sparalion "
P90k Ihesmistar) Repiece Marmissor,

E{gflﬂﬁr:;f Irandducer opeeation inpul and Feplace thannitsr andice haeness and'sr condrol board.

Dingnastics

Faully mebsring duvice, |idsguste sickan Restricled cap lubg, EXV
tharmitlor or prereura Iransducar cparallon, Foreign mike: slopping How
Higih ep el Hict e {atlic) snlering rtuem
ioraater than 15°F | g iqtcnad toud il bl b
[-8.3°C) al cof) Heal siurce o miained ar Tadlly conlrsl
Chrigr plugaid,
Raotrichen n lguld bns = i
L Kinkpd.
Low charme
Lo hond prasswra e -
Cperaling in low amibisnl ivmparodures
'y Iy | uhjesled 83 bogh | Rk e
] ar [ELRI-N-1 o] £a 1 soaceE
P : " Hirl wisdsir lipe
Loege wirg comieclinng Clack wirirs).
Livw Ene sottage Premar contpany probiem (ransiaomer Report prablam
Undargizad wird Bading Correct ard complate disgnose.
Dvecharge Grack sysien chamge
Dirty heal pup coi Clean coil.
Faufty o widig slze heat purp fan maha Feglade e moboi.
Replace fon biane,
Faulty dan blade o wrang rofation
Riplace with comest rotalion metor,
High nead pressur 5
Racirculalion of nr Correct instalalion,

Chreack for dryer senl near uni,

Cremick far recircuialion lom otter equipimeanl
Haneanderiikes Facoyer redngarant. Edacunis and rechiarg: syeian,
Ecupmant et risdichad oyt miamaten,

Ghack pressure and SEIreSs nasse of Mah or
I preazore. Replce prassura contral if oy

Aol tigreal Heal St

Cyeling o faully pres aure conkral

Liabas wirmg Clach urml wireg.

Lacated it supply gir atraam

I nasmsstal Chifferential saibnyg o chee
Cusdomer misuso

Bharl eyclng of Intesmal foreign malber
COmpreSsnr Pimzsgure araducer Tojlures
EXV raglricied o Bl TanElcaing gioperly Suchch hheantmsiol Taiire
X coniral falurs

Ex coil falluw
Heptnchod aith forsign matter
Dimtribuier tubo regriciod Kinked

Inside digmeater reduced from previods compressor faiure
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Takle 18: Service Analyzer Chart [cont.)

COMPRESSOR OVERHEATING - HIGH DISCHARGE TEMP (cont.)

comgresE (ennl)

ELECTRICAL

SYMPTOM POSSIBLE CAUSE REMEDY
L ehorgn Chmsk syebam chargs,
Dty eall
S cyeling of Lo evaiarsior Sirfloa Dty it

Cuct oo sl ar restnecied

Fonilby irfarnal gues|iod

R piace comgrassor.

SYMPTOM

POSSIBLE CAUSE

REMEDY

“eltage presaid o
loed sice of imeaner
e EaiFpT ey

Crartranicalion Bikee from UG0S W iner s,

Check commuiication hamess conheciaeg and «im
momlirmily.

WL run Comprexsar windngs Check for comsct abms,
Thiermgsilal Uheck jor conbrol walinge 1s cantacior oail
HMighepremsure ssiach
187 """5:%"'"""': Lers=rredsune cul=oul
mr o i Coeprassar control circail Armbean heerostal

Statar haat 5 otive

Comprassor limad offior osnlrad ar infarloak,

Mz wedlaga AL mijhul

Biawn lusas or tripped circuif braakar

Cherk for abarl mowiring o unit

to inymertar Irtproper wirky Reacheck widing dlagram
B Wiy unl
Hn vilage
Puspieer pupiply prodilem
. Wirorg urit
im or ol
peE = Frownr supply problom
Lo wolage

‘Wirm i ned ererized

Lopide cornections

FLOODED STARTS

Linirgusd head ard
Bstinin [rassira
rasdings

Wirang) redrigerand or mbed reltieranis

F st mnadler
coapsr ngs

Capper libing Cuklingd

Copper axide

ity copper piping o nIogan nol wsad when
braEaG

Wmbing soale

Mitrapan ol wed duing brasng

Berkdaning Nux

Adairg fuk Bofore GBating copper patway

Eappas poll aoidar

Wrong sodidsr mareda

SYMPTOM POSSIBLE CAUSE REMEDY
I:Tmrslil;nlmm ;méllmmlgj'i;::;ﬂl el it 1o output Check mverter for gingle leg outpul posar and oo, winng.
T rruch legiddd in Incarrect piging Chech piping guitsines.
By HledTy Crenrolangs Cneck and adjust clanga,
CONTAMINATION
SYMPTOM POSSIBLE CAUSE REMEDY
Mcisture Faor ewncdation on inslafalion orduring sersoe
High head preasnre Monoord ensibles oe

In 2ach ceme, fhe cure s iho saome. Becover refrigerarnl,
Numkr gyrbom, Add fllar driver, avacunts, ard recnange.

sisouboig
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Table 18: Service Analyzer Chart {cont.)

Dingnastics

Lows daiching prednire

LOSS OF LUBRICATION
SYMPTOM POSSIBLE CAUSE REMEDY
Compressor Dailurms | Vopor line Bubing 100 |sme Reduce whing size {0 snprowe Sil return,
Loriy e Check gyilem charge

Rerigerant maks

Fepar and reshane.

Tk, oy
COMEIESSOT Dlutsars of afl wen refigeran Dhgarm pipmg gudeings,
Slugzaing
Hitsy Compressar Wigrallen Chack stetee heat and Compressor Bhenniiabar
Lokl sankAtng “
Hihgin Flacding Ciheck syslem charge,
hrLy Tilless
. Dirry col
Roducod airfiow

Livs Iand Wraryg duct slze

Resirinted disl

Thermoztal weiting

Aaduise cusiomer,

Toveling ar faully high or e pressurs canlred

Chetk prassure arg sddress couse of any abnocmal
prssaee. Rapiace condial if faulty,

St syclng of Lodae wring LRk ol Donkral wWireE.
TENTIESS0T
" In supply air slresm, ol of calibaton
Thermcstal -
Cumtnmer misuso

LIQUID REFRIGERANT SLUGGING

SYMPTOM FOSSIBLE CAUSE REMEDY
On atar-up Incneent pipmg Rewiew pipe size qudelines.

Exv hunbng whan
Ainning

Fauky EXN compabants

Chack EXV suction pressonn transducer, and ssiction
Bt far opar akian,

REFRIGERANT FLOOD BACK
SYMPTOM POSSIBELE CAUSE REMEDY
Sz prassarm neading L:heck fransokicer adring,

Suchicn thermichor in arong leontian

Relacale tharmisice,

Pt ByBlam oo bl
using an EXV

Bad auction ther msice

Replocs thermasdor,

Irgroper superhaal ssing 588 than 5°F
[-2.8%CY)

Befjusl EXY SH salpon| dipswilehiss and validats
walve Qparaian




Table 18: Service Analyzer Chart [cont.)

-

ELECTRONIC EXPANSION VALVES

SYMPTOM POSSIBLE CAUSE

REMEDY

féoisture froaxing orid Hooking vadva

Recorear chargs, replece Men-inis, svacusie gittam
pokargs,

Lt or fomzign material Blacking vadne

Reocoear charge, eplaco flftor=dricr, ovaouaste Testem, resharge

Lo rafsigesant charge

Ot e chargs.

Wapr bulbakes i Bguld fres

Renrav reslrictan in fguid fne. Comes) the relrigerant charge.

Rardve noncondensibln gasas.

Siza bquid line corectly,

Lindarewad FRY

Fiaplare with correcd yakel,

Irezarmecily sensing vapor line IEsnparatune

varily suction thermistor resislance 15 oarrea and popay
Altached aind insilatod It B vaps lind,

Sustion tharmistor noomactly calbmbed,

Raplace suctan thormisior ngsambly,

Higgh Sirparheat, Low
Sustion Pressun
|t el Gasr

TE°F BACl Wapar preddure measured inoomecihy

Aliar wnfying leak of connecivily, replaces tha prassuma
trarsducer of Parr=gg

siysoubioig

i Raress bas & shod, repdace Rameas

L QALE rescurg maaburampn and e conyetad wollkge readnge
al the comingl s diffarend replace prassure: iard soor

H gatge preasiine messuremedt and the connsied volbige medings
Al i conii Boe Uk same, replaces b conirpd

EXW is gluuk

Heamove EXY fram the syatam and puegs with mliregan,
reploee filies drizr, and ractzrge

i1 B3 will mot cipen, waledales EXW wirng hamess and rolor
regestanca bateean The biaok wing a0l The ofer 4 wirgs

i rare of the abavs restifies the mris, rapians EXNY ard Blter drar
ard rechange,

LD DT aireuit lailed

wanly VD i presaure trardducer 3 present IFno,
"'ra]:llih:ba Lo,

Hiyh suparnest agjusimart

Giharge the sunerhent ofiset dip sattches i incraase suparkaar,

FéGisture cauamng valva o slick apen.

Fetower rafrigerant, replace filler-driar, evocumie sysiam, and
repharge.

Cirt of furdkn mabetial causing valve 1o lick
COEn

Recovar rafrigerant, raplace fiter-dnan, emova EXY
ard purgi with rtrooen, oeacuata syztamm, ard mecham e

ITEXY s complelety clogged doe B UODGE 10 spen the
EXV, and purge willy mirogan, mpdaca flier dier. and rechegs.

Crerpizad EXV

ingtall carract EXY,

\lobm Taschs ot fleh Irmarngst glclion Weanriahar boafan

rafrigarant, with kaw

Ingtall suction tharmistor wilh the provided stairfsss steel sirap and
arn addiiaral 2p lie betwesn e 1000 gnd 2200 posilicn on
wckan ine_ with insulalion.

suparbesl, with low

sipathaat and | crwe superhanl aclugiment

Lihanga the superheal afisat gip swilches ie increase superheal

tigher Lhan nonmal

HUedlnn pressie, Irzarrecily aenaing vapor line iEmparaiiee

Warily suclion thermistor rasistance i comest and
I:lII"ir.'lH-ﬂ"_; Anached apd ip2olatad I e vapsr line,

Suictkar tharmiahor inpprrecty calbraied,

Raplace sucton tharmisior gagembly,

Wamor pressure magsurad incorractiy,

Altar vertying ek of connselivily, replpce tha pressusg
trarsducer of barisys

iFharmess has g aharl mplace hamass

il gaug s prassung maasuramant and e comerted wolies readings
al she corirol are diffarard replooe prassure frarsdoosr.

M gruge prassune measorarant and the corverbad vollaps
reaclings &1 (he conbrod are e same, Feplece the conbiol,

Lo bmaed

Lhrey filkar

Darty coil
Fachuced mrflow i -

Wrong duol s

Resiriched duc
Thsaraial salliag Ao Ae SusdaimsEr,
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Table 18: Service Analyzer Chart (cont.)

ELECTRONIC EXPANSION VALVES (cont.)

SYMPTOM

POSSIBLE CAUSE

REMEDY

Coompregsarflnod
bk Lo atark-up

Refqgarant dranags from finaded evaparalor

Inspernble stalee heal

In=tall irap riser iz tha ton of he evaporetor oo,

Supmrbeal 15 low
1o Al with fow
ssllon prassurs

Liregoal dvaporalor cirsell ading

R cover refrgeand, replacs fillor-drier, =vaciiais
ryslem, and rachans,

Ghesk far blocksd deiribuler bss,

Liw bard ornirbow smtenng svapormtor coll

Emsure biower i mowing praper ol GER.

HemoamCorrescl ainy alriloe restnotion,

Superhent and
BLEE Olediud
[| LT = ]

Dingnastics

Expanmon valve B avemized,

|rektesll S renst DXV

Saclion Mermigbar k= aFoectad Dy lquid refrigerant
or rginigmrant ol fowing throwgh seczan i

Fadi=saks ganaing DUl in ardher piradtioe: siaund e
aireimigrardag af tha suatice lina,

Linsiqual mirigarant ficw throogh nvmporedor

Ersure sgnsing bulk m bacated prapedy,

i hunking] firzuil Check lor Blocked deiribulo fubes.
. . . . Reconcar refregesant, ch Flbsmr-citver, sAciaale
oizture fremzing and parlinty blocking EXW h?ﬁliw. irl'lﬂl:';ﬁt:h.'llrg:_ angs I, AL
h Gannoct pressure fransducer m prapar leonbar, o
Fresmirg ranacucsr not connestad of phiggad remoie sy blackags,
Wl . Seichoa e thaimigior nes connacliedd, of Insdall Aucion Ara Heemiaion i oameo! Bonzantal
r'B;TaI'EIu:::I- insfalkid en heat affecied rone chaan sodian of copper poe
i

Suclicn line theimisti Tailed [Sonfnuty 6
conm, wire demeged, recintanes yshies
inCorect)

Feplace susticn line haemistorn

9.4 Troubleshooting Tips

Table 19: Cooling Mode Trouble Shooting Tips

INDICATDRS
SYSTEM SUPERHEAT | SUBCOOLING
PROGLEM N RTIE PRESBURE | Mormal:S'-15°F | Normal See
[2.8° - 8.3°C] Charging Ghart

Orercharge High Hiigi Ly High

Undercharge Lot Lvwe High Ly
Liguid Restriction {

{Filtsr Drier) Low Lo High Highi
Lo Irvclaar Abrflow Lz Loiny L Lews
Dirty Quidoor Goil High High Low Lvar

Low Duidoor - . 0 i

Ambiant Temperaturs Lo Lorw High High
Inadficient i
Bambriasos L Hieglh High Hirgh
Bad Indoor Suwction
Prassure Transducer or Ltwar Law High High
Faully Measurement
Poorly nsulated
Imcdaor Vapor Limve ;
It istar or Bad Highi Hiighi iy Licra
Thermistor
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Table 20: Heating Mode Trouble Bhooting Tips

INDHCATORS
SYSTEM
ol DISCHARGE SUCTION e |
PRESSURE PRESSURE | Normel BIETF | Normak See
[2.8° = B.3"C] Charging Charl
Onrere harge High Hiighy (] High
Linderchamge Liowr Lo % or High Low
mﬁ,:’ﬂ o ,?“" Lewe Liw High High
Low Qutdoor Airflow Liva Lins! Levwi Lo
Dirty Indoor Coil High Hisgh Lo L
L""'"'Th““: a‘::::lﬂt Lewws Leiw OK High
E'"‘*ﬁ“i"“ Low Hiegh High High
Bad Outdoor Suction
Prassure Transducer or Lizw Laiw High High
Faulty Measurameant
Paorly Insulsted
w:;;;‘r":: E'f;: High Hirt Lever Lo
Thermisior

sujsoulioig

DDLU
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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 fraining erganization or
manufacturer accradited to teach national
competency standards that may be set in
legizlation for servicing eguipment with flammable
refrigerant. The achisved competence should be

documented by a certificate,

10.1 General Guidelines

Priar to baginning work an systems containing AZL
REFRIGERANTS, safely checks are necessary to
ensure that the risk of ignition is minimized. For repair
i the REFRIGERATING SYSTEM, the fallowing
procedures shall be complated prior to conducting work
on the avslenm;

= Work shall be undertaken under a controfled
procaedune 80 &% to minimize the rsk of a flammable
gas or vapor baing present while the work is being

par o,

= Al maintenance stall and others working in the local
arga shall ba nstructed on the nature of work being
carrled oul. Work in confined spaces shall be avolded,
= Thie area shall be checked with an appropriate
refrigerant detactor prior 1o and during work, T ensure
the technickan is aware of potentially toxlc or Tammabls
atrmospheres, Ensure that the leak detection equipmeant
belng used is suitable for use with afl applicabla
refrigerants, i.e. non-sparking, adequately sealed or
intrinslcally safs,

= [f any hiot work s o be conductesd on the refrigerating
equipment or any associated parts, appropriate fire
extinguishing equipment ghall be available o hand.
Havee & diey powder or CO2 fire extinguisher adjacent o
the charging area.

= Mo person carrying oul work in retatlon D a
REFRIGERATING SYSTEM which immbros cxposing
any plpe work shall use any sources of ignitlon in such
a manner that iLmay lsad o the risk of firg or explogion.
All possible gnition sources, including cigaretia
smaoking, should be kepl sulliciently far away from the
sile of installation, repairng, removing and disposal,
during which reftigerant can possibly be released to the
surrounding spate. Prior 1o work taking place, the ares
arcund tha-aguiprrant s 10 be surveyed o make Sum
that lhere are no flammable hazards of ignition risks.
"N Smioking” signs shall be displayed.

* Ensure thatl the area m in e open or thal it s
adequately venlilated bafore breaking inlo the system or
conducling any hol work. A degree of venlilation shall
continua during ke penod thal the work 15 carmed aul.
The ventilation should safely disperse any released
refrigerant and preferably expel it exlemally into tha
atmosphars.

10.2 Checks to the Refrigerant
Equipment.

Yilhers alpclrical components am being changed,
they shall be fit for the purpose and to the correct
spocification. A all Umes the manufacturer's
maintenance and serdoe guidelines shall be followed.
If in doubd, consull the manufacturer's techmcal
deparimen! lor aseistance.

The Iollowing checks shall ba applied o installations
using AZL REFRIGERANTS:

+ The actual REFRIGERANT CHARGE Is in
accordance with the roam size within which the
refrigerant confaining parts are installed.

» The ventilalion machkinery and cutlets are oparating
adequately and are not abstructad,

¢ |f an indirect refrigerating circuit is béing used, the
eecondary circuit shall be checkad far the presantca of
rafrigerant.

* Marking to the equipment continuss to be visible and
l=gibla. Markings and signs that are ilegible shall ba
corrached,

« Refrigarating pipe or components ars installad in a
positian wheare they are unlikely to be exposad to any
subetance which may corrade refrigarant containing
components, unless the components are constructed
of materials which are inherently resistant i being
cofroded or are suitably protected against being so
corrod e,

10.3 Checks to Electrical

Devices

Repalr and mantenance o electical components shall
Irclude Initlal safety checks and component Inspection
procedures. If 3 full exdists that could compromese
safely, then no elechilcal supply shall be conngctad o
the circuit until [t s satisfactorily dealt with. If the fault
cannot b corrected Immediately but it s necessary 1o
canlinug operation, an adeguate temparary solution
shall be used. This shall be reported 1o the owner of
the equipment so all parkes are advizad. Initial safsly
checks shall inclueds:

» That capacitors are discharged. this shall be done ina
safe manner to avolt possibility of sparking.

+ That ne live electrical components and wiring are
exposed while charging, recovering or purging the
syElam.

+ That there is continuidy of earth bonding.

10.4 Repairs to Sealed

Components

Cwring repairs to sealed components, all efecirical
supplies shall be disconnecied from the equipment
baing worked upon prior to any remdrsal of sealed



<

10.0 OUTDOOR UNIT SERVICING

covars, eto, I7it iz absolulely necessary fo have an
electrical supply to egquipmient during servicing, then a
permanently operating form of keak detection shall be
located at the most critical point to wam of & polentially
hazardous situation,

Particular attention shall be pald o the following o
ensiure that by working on electrical componants, the
casing BB not alered in such a way that the level of
proftection iz affected, This shall include damage to
cables. excesaive number of connactions, terminals
naf made to original specification. damage 1o saals,
imcorrect filting of glands, =tc,

« Ensure that the apparatus is mounfed seciraly,

* Engura that seals or saaling materials have not
degraded 1o the point that they no longer serve the
purpose of praventing the ingress of flammable
atmioaphenss.

» Raplacement parts ahall be in acoordance with

the manufacturers specifications. Sealed elecirical
compenents shall be replacad,

10.5 Repair to Intrinsically Safe
Components

Do nof gpply any perman=nt mductive or capacilanca
loads io the circuit without ensurng that this will not
excasd the permisalble valtage and curmand permitlad
for the equipment In Usa.

Infrinsically safe components are the only types that
can be wirked on whilte ive in the presence of 2
flammakble aimasphara, Tha tes! apparailus shall be al
tha cormect raling. Raplace camponanls anly wilth parla
specified by the manufasturer, Other parts may resull in
tha ignilion of refrigerant in the atmasphers from a leak.
ROTE; The use of zilicon s2alant can inhibit the
sffactivenass of some types of leak detaction
equipment. Intrinsically safe components must bea
replacad and do not have 1o be isolatad prier to working
o tham,

10.6 Cabling

Check that cabling will not be subject to wear,
corrasion, axcessive prasaure, vibration, gharp adges
or &y cther adverse emvironmental effects. The check
shall alao fake Inte acoount the effects of aging or
comninual vibration from sources such as compressors
o fans,

10.7 Detection of Flammable

Refrigerants

WARNING: Under NO circumstances shall petential
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 systema

* Electronic l=ak detectars may be used to detect
refrigerant leaks bul, in the caze of FLAMMABLE
REFRIGERANTS, Ihe sensifivily may not be adequale,
or may need re-calibration, (Detection equipment shall
b2 calibrated in a refrigerant-fres area.) Ensure that
the dstector is not @ potential source of ignition and

is suitable for the refrigerant used, Leak defection
equipment shall be set at a percentage of the LFL of
the refrigerant and shall be calibrated 1o the refrigerant
emploved, and the appropriate percentage of gas (25 &
masimum} is confirmed.

« Leak detecticn fluids (such as bubble method ar
fluoreacent mathod agentz) are alao switable for

uge with mast refrigarants but the use of detergents
comaining chicring shall be avoided as the chlonne
may react with the refrigerant and corrode the copper
PApe-woTk

If a leak is suapectad, all naked flames shall be
removediextinguished. If a leakage of refrigerant Is
tound which reguires brazing, all of the refrigerant shall
be recovered from the system, or isclated {by means. of
shul off valves) in a part of the system remabe from the
leak. Removal of refrigerant shall be according o the
next section (106 Removal and Evacuation).

10.8 Removal and Evacuation
When breaking info the refrigerant drouil o make
repairs or far any other purposa, it is mportant that best
practice is followead for AZL refrgerants, The following
procedure shall be adbemsd Io safely remove refrigerant
following local and national regulations:

Evacuati

Purgs the circull with inerl gas {optional for AZL)
Evacuate {oplional for A2L)

Confinuously flush of purge with inert gas whan uging
flame la opan circuit

Cipan the circuid

Tha refrigarant charme shall be recoverad indo the
correct recovery cyvlinders if venting is nol ablowsad by
local and national codas. For applisncas containing
AZL refnigarants, The sysiem shall ba purged with
cxygen-frea nitropen 1o rendar the applisnce sale for
flammable refrigeranis,

This process migh! nead o be repeated savaral limes,
Compressed sir or agyigen shall MOT be usad far
purging refrigerant sysiems. The oullet for the vacuum
pump shall NOT be close lo any potential ignilicn
sources, gnd ventilation shall ba available.

For appliances cont@ining flammable refrigerants,
refrigerants purging shall be achieved by breaking the
vacuum in the system with oxygen-free nitregen and
cominuing to [l until the working pressure is achisved,

then venting to atmosphere; and finally puling down 51

SJUnLajuIDw
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10.0 OUTDOOR UNIT SERVICING

e & vacuum (oplional for AZLL This process shall

b repesated untll no refrigerant is within the system
ieptional for A2LL When the final oxygen-fras nitrogen
charge |5 used, the system shall be vented down o
atmospheric pressurs 1 enable work (o take plbce.
The outlel for the vacuum pump skall NOT be close o
any polential lgnition sources, and ventifation shall be
avallable.

10.9 Charging Procedures
Refar 1o Bacliaon 5.4 Esfrigeranl Charging of the
marmizl,

10.10 Recovery

When removing refrigerant from a system, either for
SErvicing or decemmissoning, it is recommended good
practice that all refrigerants are remowved safaly,

When fransferring refrigerant into cylinders, ensure
that only appropriate refrigerant recovery cylinders are
employed, Ensure that the comrect number of oylinders
for holding the otal sysiem charge is available, All
cylinders to be used are designaled for the recovered
refrigerant and labeled for that refrigerant {Le, special
cyfinders for the recovery of refrigerant). Cylinders shall
ke complete with pressure-reliaf valve and associaled
shut-off valves in good working arder, Empty recovery
cylinders are evacuated and, if possible, cocled belore
recovery Goours,

The recovery equipment shall be in good working order
with & saf of insfructions conceming the eguipment that
i &t hand and shall be suitable for the recovery of the
A2L refrigarant. IF in doubt, the manufacturer should

bt consulted, In addition, a set of calibrated weighing
soales shall be available and in good working order,
Hoses shall be complete with leak-frae disconmect
couplings and In geod condition,

The recovared refrigerant shall be processed pocording
to local laglskation in the correct recovery cylinder,

and the relevant waste ranafer note arranged, Do nod
mix refrigerants in recovery units and especially not in
aybnders

If compressors of compresser ofls are 1o be removed,
enzure thal they have been evacuated 1o an acceptabls
leved o make cartain that refrigerant does nol remain
withle the lubicant. The compressor Body shall nat

be heated by an open fames or other ignibon sources
b acoelerate this process, When ol is drained from 3
system, it shall be carried out safely.

10.11 Decommissioning and
Labeling

Before carrying out this procedure, if is essantfial that
the fechrician is completely familiar with the eguipmeant
and all ifs detail. It is recommanded good practice thai

all refrigerants are recovered aafely. Prior fo the task
being carried cul, an ol and refrigerant sample shall
b Laken in coze analysis 8 required prios to re-use

of recovered refrigerant. It iz essential thatl elecincal
power i available before the B3k 2 commencsd,

a} Become famiiar with the equipment and its
Gpration,

b} Isolaty system alacirically.

) Before attemipling the procedure, ensure that:
Mechanical handling equipment is avaidable, if required,
far handling refrigarant cylinders,

&l parsonal protective equipment is available and baing
usid corracily,

Thay racovary process is supervised al all imes by a
compatant parsan;

Racowvery aguipmant and cydinders conform o th
appropriste standards.

d} Pump down refrigerant system, if possible.

g} i a vacuum is nol possible, make a maniold so that
refrigerant can be removed from various parts of the
spslam.

I} Make surs thal cylfinder s silualed on the scales
bafora recovery lakes plate.

g} Start tha recovary machine @nd ocperala in
acoordance with mstructions.

h} Dz not ovarfill cylindars {no more than B0 % volums
liguid chiarme).

i} Do net excesd the maximum working pressure af the
eylindar, aven Emporarily

i¥ Whaen the cylindars have bean filled comeclly and the
process completed, maks sure that the odindars and
the equipment are remiowved from site prompdly and all
isolation valvas on the aguipmend ara clossd off.

ki Recoverad refrigerant shall nol be charged inla
anocther REFRIGERATING SYSTEM unfess il has baen
claaned and checkad,

Equipment shall be labeled stating that it has bean
dacammissionad and amptied of refrigerant, Tha labal
shall be dated and signed. Ensure that there are [abalz
on the equipment stating the equipment contains
FLAMBMAELE REFRIGERANT,

10.12 Outdoor Coil Cleaning

The autdear fan draws air across the coil during
ocperation which results in contaminants colfecing on
and betwesan the aluminum fing, These cantaminanis
rastrict the air-flow throwgh the eoil resulting in reduced
capacity and efficiency and increases the lemperature
of the componants that can reduce their life. Therefore,
it is recammendad that the putdoor coil be cleaned at
least annually by a qualified service technician using

a nen- corrpaive coll deaner and By pressure waler
hose spraver. Carg must be faken nol 1o damage or
flallen out he fing by spraying the fins from an angle,
Wazhing from the top of the cofl down from the inside
out is the most effective method of cleaning the coil,



The exterlor louver panels and unit fep are easily
amovable to facilitate the coll cleaning task, )

AWARNING:

Disconnect electrical power to the unit before
removiing 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 exterior cakinet 15 racommeandead
ising & mikd defergent, water, and clolhfspongs

to remove dust, mold, and potentially corrosive
confaminants that have collecied an the cabinel, It s
elso recommended o apply a good quality automoliva
wax ko the painfed melal cabinel parts annually o
prodact tha finish and 1o restore the gloss of the paini.
Da not apply wax io ihe plastic parls.

10.14 Motor Lubrication

The hall bearings in the outdaor motor are pre-
lubricated by the mofor manufacturer and do not have
ciling ports, The motar will ren for gn ndefmite periad
of fime withaut addifional lubrication,

10.15 Replacement Parts

Any replacement part used o replace parts originally
Eupplied on equipment must be the same as or an
approved alternate to the original part supplied. The
manufacturer will net be respansible for replacamsant
parts not designesd to physically fit or operate within the
design parameatars the original parts wera selectad for,

e
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11.0 WIRING DIAGRAM
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Appendix

12.0 APPENDIX

12.1 Agency Performance Audit Test Instructions

Perfarmance audit testing a (-}ATEAYI-IP18AY
variable spaed heat pump rated combination requires
an EcoMet™ Control Cenler (according fo the AHRE]
rating database) az an accessory fo obiain the rated
performance, Liillze the following nstruciions 1o
properly operate the syatem during audit tests,

1. Inztall the rafed system consistent with this manual
and AEHRAE 3T,

2. Leak check and charge the rated system per the
inatructions faund in this manual,

3. Wire {he oultdeor unil, Indoor air movesTurnace,
Indoar ol EXN control {when necessary), and
EcoMet™ Control Center according o the following
wiring diagrams,

Carmancalirg
Themissat
@! ot Py
Air Harndier ' : | Alr Conditioner
@,_J ----==_-_:___i_-____-____--_@
@_J._-._.ﬂi FE AR r:rr-....i .......... ..@-
g e o I _E::i:
by ekl
@-j F::m&adard
Figure 34; Thermostat Wiring for Heat Pump with Air Handler
cerraksting
Tharmeaial
BE®O
we (9000 _
Fras : Air Candiionar
S ]
Col wEEY @. .'h [RE SN .:. i — .-.Iﬂ
@__-l__ Fout i S --_--i----------n:E
@.J-- .‘3 -ﬂillll11lllil|i! [e—_— |:-:._:]
S-a18 _
&2 E—g | ’::I:‘j'?::ﬂ ..........
O+

Figure 35: Thermostat Wiring for Heat Pump with Cail and
Firnace
4. Supply high and low voltzgs to the sysiem.

5. Dnce each conlrol is powered lum off the
Dehumidification featiare:

a. Pressing the "Setlings” button on the home
screen followed by pressing the “humidily”
buttan.

L. nca i tha "humidity” scraen, selec! "Yes™ nexd

o the “Enakble Dehomidiication 77 labe

& To twrn dehumidification off press the orange up
or blue down arrows onoe,

d. The “Yes™ ahould turn 1o 2 value of "o,

. Dnee the dehumidification feature = tumad off, the

Auk 1 configuration needs to be set to normally
closad (M.C.) as o permil 8 closed swilch aftachad
fo the Aux 1 contacts fo Keep the system operating,
Thereby an open switch would Indicate to the
syalem fo shut down

a. Press the back armow In the bottom left of
the dehumidification soreen (o et o e
"sedlings” screen,

b, Press the Sinstaller” bution in the botlom right
corner of the “satlings” screen,

. Press thee "alr handler” or “furnace” bulton.

d. Once in the “air handler seilingd” or “furnace
2ellings” soreen select “MLE." next o the “Aux
Input #1 Config” label.

g. Change the “Aux #1 Config’ type o "N.C7 by
pressing the orange up or blue down arrows at
fine bottom of the screen fwice,

1. Salect "0 next o the “Au [npul #1 Config”
Iakal,

g Change the “Aux #1 Conflg” value from "CHF o
“Shutdewn” by pressing the orange up bulten at
the bottom of the screen two lmaes. Alter each
press of the arange wp button the valee next 1o
e “Aux #1 Config” label should change.

. Entering the Test Mode

a1, Prass the back arrow in the botiom left of the
Seraan 3 res b retuen o e home Scraen
shonwirsg the mside lemperatura,

b. Press tha "Servics” buiton on the home scraen.

¢ Prass the 00U check-out” button in the botiom
right corner of the “service” screen to enler the
“installer chockoul” soreen.

d. Select the desired mode of operation by
prassing “Of" next to the “Var Speed ODU
Test” label and then the orange bp armow o
blue down arrow al the bollomn of the “installer
checkoul” screan.

MOTE: Any faults must be resolved before the
system will starl Ses the troublashooting guide
in this manual for assistance,

NOTE: It the unil does not starl whan the “starl”
butlon is pushed verily the switch attached 1o
the Aux 1 input on the air handlar or lurnace
contrel board is closed and no alarms are
active.

NOTE: In wrder 1o changa fram hesating mode
{o coabing made or vice versa the system must
first ke lumed off by pressing the blue down



<

button unill *siop iest” appears at the botiom of
the “installer checkout” screen, Then press the
"Slop” button,

#. Cycle Testing

a,

The Aux #1 configuration performed above
permita & M.C, sl of contacls lo he connected
o these lerminals on the air handler or the
furnace conirols,

Whan performimng the oplional AHRI cyola teals,
fhee A 81 terminals shoulkd be used b turn the
unit on and off.

Vi'han the syalem s desired o e operating
the air handler or furnace control should sensea
canfinuity batwaen the Auvs #1 and Aux C
ferminals. This continuity will tell the system o
i on and the Test Mode selection oautlingd in
siep 7 above identifies the mode and stage of
operation.

When the unit is desred 1o be offinol operating
thir air handler or furnace confrol should sense
an apen siale between the Sux T1 and the Aux
O lerminals,

9, Exiting the Test Mode

NOTE: While the test mode ia active the thermostat
will not permit return to the home screen,

A. To wwrn the unit off either press the blue down

bustton urdil "stop test” appears af the bottom

af the screen and then press "stop test” on the
“Installer checkout” screen or open lhe normalty
cloaad switch attzched to the air handler or
furmace Aux 1 inputs,

NOTE: Once the unil is requesied o ahul down

there is @ 4 min. delay during which the tast
miode cannat be changed,

IMPORTANT: The minimum rm smnd maninmuen
off timeara bl indo the UODC will ke actiea
while opefaling in the fest mode,

. Opening the NG, contact will not exit the tast

mode, b will permif fhe system fo parform a
aaift shutdowm,

5 I oader for the sysiam o /meiurm 1 nommal

aperating mode press the "Stop” butten on the
‘Instalber checkout™ screen and then press the
back arrow inthe battom left hand side of the
acreen bwe tmeas, This wil retum the tharmostat
10 the horrs gcreen,

Xipuaddy



