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SR NSTALLATION INSTRUCTIONS

FOR PROPER INSTALLA-
TION, ADJUSTMENT, AND
OPERATION OF THIS UNIT.
Tios ToROUSHY | RD1BAY(14.3/18 SEER2) equipped with
BEFORE ATTEMPTING 18AY(14.3/18 ; : 2) equipped wit
INSTALLATION OR OPER- | Econet communication
ATION. FAILURE TO FOL-
LOW THESE INSTRUC-
TIONS MAY RESULT IN
IMPROPER INSTALLA-
TION, ADJUSTMENT, SER-
VICE, OR MAINTENANCE
POSSIBLY RESULTING

IN FIRE, ELECTRICAL
SHOCK, PROPERTY DAM-
AGE, PERSONAL INJURY,
OR DEATH.
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ual, Please read carefully
and keep in a safe place
for fl_.ltl.lrﬂ reference by a
serviceman.
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R-454B BEST PRACTICES

R=4108 svafeme SHOULD MOT be retrofitted with B-2548, Feference Secticn 1.0 foae mare information,

# Only wuse indoor colls apgroved for use on H-454B systems. An A-2104 of B-22 coll has not been evaluated
for use with A-4548 and may lack a refrigerant detection system necessary for safe operalion of the system.
Reference Section 1.0 for mare information.

#  R=i548 is chssiflied as safely group AZL, whera the 21 flammabiity class indicates bwer fammability.
R-4548 and air should never e mixed in tanks or supply lines or be allowed o sccumulate in storags 1anks
due 1o its fammability, Refergnce Section 4.1.2 for more Information,

= When wasing a torch during brazing, nitregen must be fowed while razing, Referance Section 4.4.1 lor mors
inforrnation.

*  Existing A=4108 or B-22 unit’s fine sots be purged and flshed with nidrogen if being used a3 a replacemant
for a A=4548 system, Haterence Section 44,1 far more indormation.

s [-4548 systam refrigerants must be charged in liguid form. Beference Section 5.4 for mora Informalion,
= Lines must be cul when replacing R=4108 ar A-22 systams with a B-4548 systam,
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Safety

1.0 IMPORTANT SAFETY INFORMATION

AWARNINGS:

« Do not use oxygen to purgs lines or pressurize
syatom for leak test Oxygen reacts vielently with ail
and possibly with R=-4548, which can cause an ex-
plosion resulting in severe personal mjury or death.

* R=4104 systoms should not be retrofitted with

R-4548. Such a retrofit viclates the product listing

and rmay result in severs parsonal injury or property

damage.

Theae Instructicns ape intended a5 an aid fo qual-

fied, Foanaad service personnel for proper instelation,

adjuatmeant, 2nd oparation of thia unit, Read thass

imetructions thoeouahly Betore atfempling installation or
operatinn, Failure 1o follow these instructions may
result in improper installation, adjustment, service,
aoF maintenance possibly resulting in fire, electrical
shock, property damage, personal injury, or death,

The unit must be permanently grounded. Failurs to

do o can cause alectrical shock resulting in zevers

personal injury or death.

Turn off electric power at the fuse box or SErvice

panel before making any electrical connections,

Complate the ground connection betore making line

voltage cannections, Failure to do 5o can result in

electrical shock, severe personal Injury, or death.

Disconnect all power to unit before starting malnte-

nance, Failure to da so can cause electrical shock

resulting in severe personal injury or daath,

* Never assume the unit is properly wired and/or
grounded, Ahvays test the unit cabinet with a non-
contact voliage detector avallable at mest elecirical
supply houses or home conters befora removing
access panels or caming inte centact with the unit
cabinet,

* This unil iz a PARTIAL UNIT AIR CONDITIONER,

complying with PARTIAL UNIT requirements of this

Standard, and must only be connected to other units

that have been confirmed as complying Lo corre-

sponding PARTIAL UNIT reguirements of this Stan-
dard, UL 60335-2-40/C5A8 C22.2 Mo, 80335-2-40, ar UL

1985/C3A C22.2 No 236,

* The top of the scroll compressor shell is hot. Touch-
I thae compeissar op may resull in senous personal
IrgLiry.

e The manufacturer’s warranty doss nol cover any
damage or defect to the unil caused by the atfach-
ent or use of any CoOMPanents, accassores of
devices [other than those authodzed by the mand-
facturers into, onto, oF M comjuncton with the haeat
pump. You should e avware that the use of una-
tharized components, accessories, or devioes may
acversely affect the operation. of the heat pumg and
gy alse endanger [fe and property, The manufactur-
or digclaims any responsibility for such loss or Injury
resulting from tha use of such unauthorzed compo-
nents, acoessones, oF devices.

# This apphance is not mtended for use by parsons

s _fincluding childran) with redused physical, sensg-

ry or menial capabilities, or lack of expearience and
knowledas, unless they have been given supanisicn
or ingtruction concerming vse of the appdiance by a
paraan raspensiniz for their safety, Children showld
ba supervised 10 ensure that they do rot play with
the appliancs.

ACAUTIONS:

® Only use indoor coils approved for use on R-4548
systems. An R-410A or R-22 coil has not been eval-
uated for use with R-4548 and may lack a refriger-
ant detection system necessary for safe ocperation
of the system, The R-810A or R-22 coll could alse
comtzin PYE or POE oil which is incompatible with
the POE oil used in R-4548 systems and could
result in refizbility lzsues with the compressor and
ExVs,

* Refrigerant R-4548 operates at presgures similar to
R—4 104, However, it |5 classified in safety group AZL.
Enaure that sericing eguipment is comaatible with
group AZL refrigerants and in particular with B—4%48,
Lise appropriate carg when using this refrigerant.
Failure to exercize care may result In squipment
damage or personal njury,

Ondy match this ouldoor unit with a matched indoor
<ol or alr handler approved for use with this outdoor
urit per the unit manufactures's spacfication sheel,
The uas of unmaiched oils or alr handler will lkedy
result In @ chame imbalance oetween the cooling
and haating modas which can cause unsatistactory
operation including a high-pressure switch lockout
Londition,

* Wien Indoor codl o alr Barder s installed over a
finshed celling amd/or living area, it is required that 3
secondary sheet metal condensate pan be construct-
#d and inskalled under the entire unil, Falure 1o do so
can result in proparty damage,

® Thie pomprassar has an intemal overload peotectar,
Under spme condifions, it can take up to 2 hours for
thiz overload to reset, Make sure overload has haa
tirme tor reset before condemning the compresscr,

The fised wiring Insulation must be protected, Tor
example, by Insulating skeeving having an appropr=
ate temperature rating. Any mcans for disconnaction
misst b incorpotated in the Gxsd wirng in accon-
dangs with the wirng ndes.




1.0 IMPORTANT SAFETY INFORMATION.
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(o not use means to accalarais the defroating pro-
cess or to.clean. other than those recommeandsad
oy the manufacturer.

#  The appliznce shall be stored i a room without
continugusly oparating ignition sources {for 8xam-
pha; open flames, an operating gas appliance or an
operating alectric heaker),

* Do not plerce or Burmn,
Be awame that refriparants may not contaln an odor,
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General Information

2.0 GENERAL INFORMATION

AWARNING:

Improper inatallation, or installation not made in
accordance with these Instructions, can result in
unsatisfactory operation and/or dangsrous con-
ditions and can cause the related warranty not 1o

apply-

2.1 Introduction

The RD1EAY seriga heal pumps are specifically de-
signed to oparate with indoor air handlers and fur-
naca coils combinations that use themmal expansion
valves, as wall as matching communicating EcolNet™
enabled ai-handlers, gas furnaces, and Cortrol Gen-
ter, A conventional 24VALC 2-stage thermostal is used
wilh existing indoor equipment or malching Bhaem air
handlers or furnace and coil combinations, Fov peak
perfomancs, g matching Econet enabled air handks
or gas fumace and Ecorat Contrad Cantar i3 recom-
mierded,

Thiz Installatron instruction manual cormains com-
plete Instructions for instalfstion and setup weing
the EcoMNet™ or conventional 24VAL Z2-stage con-
trofs. Phease refer ta the manufastuer's specification
shaats for complele perlormance data, thermostal,
and accessory lstimgs.

The infarmation contalred In thizs manual has been
prepared fo asaist in the proper iInstallation, operation,
and maintenance of the alr conditonirg systam.
Fead this manual and any Instructions packaged with
separate squipment required to make up the system
price to Instalation. Homeowner should retaln this
miarual for future referencsa,

2.2 Agency Performance
Audit Testing Notice

For puwrposes of verifying or testing efficiancy rat-
ings, the test procedurs in Title 10 APPEMDIX M
to Subpart B of Part 430 [Uniform Test Method for
Measuring tha Energy Consumption of Cantral Air
Conditioners and Heat Pumps) and the clarifying
provisions provided in the AHRI Operations Manual
2102440 that were applicable at the date of manuiac-

ture should be used for test set up and performance,

Should thig unil be zelected for performance audit
testing, follow the instructions ncllided in the Appan-

dix {Sachon 12.1) of this manual.

2.3 Importance of Quali-
ty Installation

A guality Instaliation is critical to assure safeby, reli-
abillty, comfort, and customer satisfaction. Strict ad-
Ferencs 1o applicable codes, the information in this
inztatlation manual, the sutdoor unit installation man-
gl and the thesmostal installation manual gre key fa
a guality installation. Fead the entire instruction man-
uals bafore starting the installation,

IMPOHTANT: This product has been desigred and
manufactured to meet certfied AHRI capacity and
afleciency ratings with the appropriate gatcoor units.
However, proper refrigerant chame, proper airlow,
and refrigarant ling sicing am ontical to achleve op-
Timum capacity and efficiency and fo assure reliabls
oparation.  Installation of the product showld Tollaw
the manufactunars refrigarant changing and airflow n-
structions [ocated in this installation manual and the
charging chart label affixed to the auddoor upit, Fail-
ura 1o conlirm proper charga end aiflow may reduca
enengy efficiency and shorten eguipment life.

Tha eguipmant has been evalualed in aoccordanca
with the Code of Federal Regulations, Chapter KX
Part 3280,

Inatall the unit in accordance with apglicable national.
state, and local codes. Latest editions are available
from: “Natienal Fire Protectlon Association, Inc., Bat-
terymarch Park, Cuincy, MA 02268." These publica-
Tons are:

= ANSEMNFPA No. 7O-[Latest Editicn) Mational Electri-
cal Code,

= MFFRAG0A Installatiarn of Alr Conditioning and Yenti-
lating Syatems,

= NFPASIE Installiation of warm air heating and air
condilloning syslems,

Install the unit in such a way as to allow necessary
#ccess to the coilfilter rack and blower/control com-

partmanl,
2.4 System Sizing and

Selection

Before specifying any heat pump equipmant, a survey
of the structure and heat koss and heat gain calcula-
fione must be mada. A heat lose calculation invelves
identifying afl surfacas and openings that losa heat ta
the sumounding air in the keating mode and quantifye-
ing that heat loss. A heat gain calculation makes simi-
lar measurements and detarmines the amount of heat
required to be removed in the cocling mode. A heat
aam calculation also caleulates the extre heat load
caused by sunlight and by humidity removal. These
factors must be considersd before sslecting a3 heat
pump system to provide veas-round comfort,

Tha Alr Conditioring Contractors of America (ACCA)
ranmual J method of load caloulaton s one mecog-
rized procedure for determining the heating and coal-



2.0 GENERAL INFORMATION

irg load,

Frtger the proper equipment combination has been
selecied, satisfving both sanaible and kafent reguire-
meenta, tha syatsm must be preperly installed, Onpky
then can the system provide the comior it was de-
signed to provide,

Thers are sevaral factors that matallers must conzider.
* Ctdoor unit Iocation

= Incdoor unit blower speed and airflow

* Froper aguipment evaciation

= Supply and refurn alr duct design and sizing

* Rafngerant charge

* Systerm akr bakancimng

+ Diffuser ard refurn air grille loeation and sizing

|MFGHTANT: Excessive use of elbows

in the refrigerant line set can producse excessive pres-
surz drop, Follow industry best practices for instalka-
tion, Imstaflation and commissioning of thiz eguiprmant
is to be performed by trained and gualified HVAD pro-
fesafonals, Fortechnical assistance, contast your [Dis-

triutor Servics Coordinator,

2.5 Importance of Proper
Indoor/Outdoor WMatch-
Ups

T assure rmany yaars of rellable operation and opli-
mium custormer comlon 2od 1o assure the outdoor unil
warranty remaing valid, an alr-handler model of indooar
eoillffurndce combinstion shauld be selectad that is
properdy matched to the outdoor unit.  This s espe-
chally eritical for haat pump systems 1o assure proper
rafrigperant charge balance balween the cooling and
healing modes. The recomrendad aporoach 15 1o 50-
lect an air-hardler or indoor coll and gas furnace that
has an AHR! maich with the sutdoor unll. Fefer o the
AHAI directory a1 www.ahridirectory.org o confirm the
air-hardler and outdoor unit &re a certified combina-

tion in the AHRI Directory.

2.6 Checking Product
Received

Lpoh moeivimg unit, inspect i for any shipping dam-
age. Clains for damage, either apparent or concealed,
shoukd e filed Immediately with the shipping compa-
. Check model number, elecincal characieristics, and
accessories 1o detanmina if they are corredt, Check sys-
tarmy companenta (indoor coll. cutdaor unit, s handlar!

furnace, stc) to make sure they are properly matched.

2.7 Efficiency Testing

Notice

For purposes of varifying or testing efliciency ratings,
the test procadurs in Trile 10 APPENDES M1 to Subpart
B of Part 420 (Unifarm Test Method for Measuring the
Energy Consumplion of Cantral A Conditionars and

Heat Pumps} and the clarfying provisions provided in
the AHRI Cparationg Mamual 2107240 that wars appli-
cable gt the date of manufacture should be used for
teat 52t up and parfommance,

2.8 Compressor Break-

In Notice

Prior 1o agercy testing, system must be operat-
ed for 20 hours at 115°F H6.1"C] ouldoor ambi-
ent temparature with 80°F [#6.77C)] dry bulk ¥3°F
[23.9°C] wal bulb indoor ambient tempsraiune 1o break

the COmpresLor n.

uolDIWIOu| [piatiag
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3.0 UNIT SPECIFICATIONS

3.1 Model Number Nomenclature and Available Mod-

els
(] D18 A Y 3B A

;L A

L Minor Series
Controls
C - Communicating
N - Non-Communicating
U - Other Communicating

Type

1-1 5tage

2 -2 Stage

3 -3 Stage

V- Fully Variable
Voltage

1-1PH 208-230'60
Major Series
Capacity

24 = 24000 BTU/HR

36 = 36000 BTU/HR

48 = 42000 BTU/HR

60 - 60000 BTU/HR
Refrigerant

Z-R-4104

- R-4548

W - Future Refrigerant
Region

& - All Regions

SEER2
16= 16+ S5EERZ

18= 18+ SEER2
Product Category

P - Heat Pump
[0 - Side Discharge Heat Pump
A - Air Conditioner

Spedifications




3.0 UNIT SPECIFICATIONS

ﬁ' 3.1 Model Number Nomenclature and Available
Models (cont.)

AVAILABLE MODELS
ROTEAY24ANTA
ROTEAY IGANCA
R BAYSBANCA
AD1BAYEOAYCA

% 3.2 Electrical and Physical Data

DIMENSIONS
RDiasy A s 4AAa BO&
Hagght “H* itchag foa) S6.6 [1.0] 464 [117.6] S8 14731 #1473
Langth "L" inches [om 04 [100B] | 428 [107.4] | 40.2 (1020 | 40.4 [1 006 %
WATh W inches (o Tl [BU3 228 5T 188 i540).3] g8 [50L3] o
Elgctticsl Dulm ==
Line Yoliape Data {¥olts-Phasc=Hz SR I0-1-00 . § 080=1-10 | 208030-1=-10 | S08Ed0-1 -5 E._
| Moxiirhim overcunmnl protection (amps) 20 14 in 5 =3
Minimurn cirowil ampaciby 19 H a8 33 a

7///10/11//5]))

GERVECE PRNELEY

MLET CONKECTIGNS!
BHIHAND LOW WTLTAGE
ACTERT MLLLAWN

247 {0.0 TR OF

CLEARANCE.

STA1HE0E-00

" e = E
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4.0 INSTALLATION

ﬁ 4.1 Tools and Refrigerant

Tools

10

4.1.1 Tools Required for In-
stalling and Servicing R-454B
Models

Fanifold Sets:

= Lip fer BOG PSHG [5,576 kP a) High-5ide
- U to 250 PSIG (1,724 kPa] Low-Sida
- B50 PAIG [3,792 kPa] Low-Side Retard
Fanifold Hosea:

—3arvice Prassure Baling of 200 P3G (5,516 kPa]
Recovary Cylindars:
- 400 PSIG |2, 758 kPa] Pressure Rating

- Dept, of Transpoddation 484400 or BW400

F i "

T

" B,
ACAUTION: 200 ayslems operate

al higher prossures than B-22 systems. Do not use
H-22 zervice equilpment of componants on R=4548

equipment,

4.1.2 Specifications of R-454B
Application: B—4548 is not a drop-in replace-
ment for A-4104A and B-23. Equipment design
must accommaodats the safety group A2L of
R=464EB. It cannot be retrofittad inte R—2104 and
A-22 h=at pumios,
Physical Properties: F—454B has an atrmosoheric
bubble poimt of -58.6 °F [-50.9 "C] and an atmo-
spheric dew point of 58,0 °F [=50.0 (], s bubble
point saturation pressure at 77 °F [25 "0 s 213 psig
[14E58 kPa] and dew poinl saturation pressurs gt 77
F [26°C] Is 206 paig [14135 kPal.

Composition: R-4548 iz a non-azectroplc mixties

of BE.9% by welght diflusromathana (HFC-32% and
31.1% by weight 2,2,3, 3-tetrafiuoro-1-propensa

Pressure; The pressure of R=4548 is similar to
that of R-410A. Recovery and recycle eguipment,
pumps, hoses, and the ke must have dosign pras-
sure ratings approgriate for B-454B. Manifold sets
med to range up o BOD peig [5.5168 kFa] high-side
and 250 paig [1.724 kPa] low-sida with a 550 psig
[3.79Z KkPa] bow-side retard. Hoses need to have
2 sarvice prassure rating of B0D psig [5,516 kPa).
Becovery cylindars nead fo have a 400 paig 2,758
kPa] sarvice pressurs rating, DOT 4BA400 of TOT
ABWAA0,

Flammabifity: R-4548 is classified as salely group
AZL, where the ZL flammability class indicatas low-

ar lammability. B-4548 and air should naver be
mixed in tanks or supply fines or be allowed to
accumulate in_storage tanks. Leak checking
T cted using it

4.1.3 Quick-Reference Guide
for R-454B

+ Refrigerant R—454E operatas at pressunas similar
o R—410A, However, it iz classified in aafely group
AZL. Enaure that servicing equipmant is compati-
ble wih R—-4548,

¢ Refrigarant cyvinders are no longer color-codad,
F-4548 cylindars are bght grean grav in coloe with
& red band on ihe shoulder or top of the cyiindes
ta Indicate flammability,

* B-4545, is only compatible with POE olls,

+ Yacuum pumps will not remove maolsture from
FOE oll used in B-4548 ayatams,

¢ A-4548 systerns shoudd be charged with liguid
refrigerants in liguid phase, RA-484B cylinders
shoulkd be inverted 1o ensure lkguid charging of the
eguipment,

+ Do ot instadl 3 guchon ne filler dgrsr in the liquid
e,

* A factorv-approved bi-flow lgud line filter drier is
shipped with avery unit and must be installed in
B liquid lire at the time of installation, Only man-
ufacturer-approved Bould line filter driers should
be used. Filler drigrs must have a8 working pres-
sure rating of a1 least 600 psig [4,137 kFal. The fil-
ter drier will only have adeqguate moistune-habding
capacity If the system is properly evacuatied,

= Desiocant fdrying agent] must be compatible for
POE olls and B-4548 refrigerant.

= H-4548 clinders containing less than 50 bs of
Felrigarant regquire & CGA 164 fiting, B-4548 oyl-
imders contalning more than 530 lbs of refrigerant
reguine & OG0 BT0 Titting.
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% 4.2 Choosing a Location

4.2.1 Allowable Clearances

Single Unit Installations - ~,
ROnBAY2a, ROTGAY3E
(B | sl:r—-\
Obstruction Min Clearance (in] {ﬂ_ -
i Cail | gy [Bervice b e o
Par ] Side | "™ | Pamel % o
4 ta 48 L] Wneey Maimarm -:ulls.ﬁm e ey
iy
3 . " Timen s one pbelacitn &1 e pper
D iz . &3 1 ani sy
Sipace
Y T - i ar s | ¥ner tereare cboacies at e tont
; ! iy
i T g i e Bare ane chatnsles of the fond ‘H"_f?'t'E
' : and T HEL
. & e e ars olictdcies 20 he red FROiT
Sbstraction] 12 e 4 i i s
s Whiaa th foatacias af it
Than 40" 7 - HHI INie BrE ODg s ab e mal,
My * 24 L Hfas At At M, 7
RDIBAYLE ADTEAYE0
4 3
Dbetruction Min Cloaranae {ink
Ostacien
ool (Barvice
A9aF | mige | ™M | panel
: Wien there e stelackss at tha
i g Gl 2 [7] o Bl
. When ibers are obwiackes at bhe
Dpen 12 4 B Ly raar ard sides
Shase Wik 1% B LATACEG Al |F
Ak & 1861 1here 4re o tfag Al fna
. 12 12 &0 10 Trond oivly -
= Whan There are cbatacias g0 ha
L 12 L] 17 Troset .q;"-:;; |-;3.r
iy . Whign there are ctwiackas qt tha
\Obstruction] 12 12 L) o :-q.ﬂrll-"\ﬂ a;,__--::.
mn.}.?f Whon e testaclas at th
L . 16 ihgre are obetackss al tho
2 4 i o rean, skdes and aboare

)

2ult local and na=

tiornal budding codes and ordinances for special

Imstallation reguirsments. Following location infor

L e rration will provids: longer Be and simplified servic-
" 9 A Ing of the outdoor heat pump.

Multiple Unit Installations

=
T
3
=
-

[ 1 H'D'TIGE: These umts must be nstalled

outdoors, Mo ductwork can be attached, or otbver
m -y — (L e modificaticns made, to the discharge grille, Modifi-
- . cations will affest performance or operation.

11
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4.0 INSTALLATION

ﬁ 4.2 Choosing a Location (cont.)

Location

12

4.2.2 Operational Issues Re-
lated to Unit Location

IMPORTANT: Cocane the unit in aman-

pe that will not provent, imealn, or compromise the
performance of other equipment installed In prox-
ity to the undt. Maintain all required mirimum dis-
tarces to gas and electric meters, dryver vents, and
exhaust and Infel openings. In the absence of na-
Honal codes or manufasiurers’ recommendations,
local code recommandations and reguirements will
Lakes praGedansa.

* Halrigaranl piping and wirng should be propery
sized and kept as short as possible o avoid ca-
pacity losses and incressed oparating costs,
Locate the unit where water runolf will not create
& problem with the sguipmant. Positlon the unit
aasty from the dip edge of the roof whanever pos-
sifsla. Unats dns weatherized, bul can be affectsd
by tha fodlewing:

» Watar pouring into the unit from the junction of
rootines, without protective guttering. Large wol-
umes of water enterng the heat pump while in
operation can impact fan Blade of motor life, and
coil damage may ocoour o a heat pump if moisture
cannat drain from the wnit undar frapzing condi-
lionns.

= Fregding  moistura oF sleoting condgitions can
causs the cabinet to ice-over premeaturely and
pravent heal pump cperation, requirng baskup
hieal, which ganerzally results in leas economical
aperation it k5 highly recommended to switch the
EcoMet™ Cantrol Cenler or thermostal to the
"Emergancy Heal” mode during freezing rain or
slaeting canditinns to pravent damage ta the out-
daor cait from ioe socumulating on tha fan blade.

¢ Closely follow the clearance recommendations in
aaction 4,21,

& 247 [61.0 cm] to the sarvice panel acosss.
» GO [152.4 cm] above the fan discharge {unit
top) to pravent recirculation,
5" [152 com] to the ol grlle ar indets
with 12" [30.5 om] minkmum recoemmentad.

4.2.3 Corrosive Environment
The metal parts of this unit may be subject to nust or
deterioration If exposed to a comasive environmeant,
This oxidation could shorten the eguipment’s usaful
lifa.

Comosive slemeants inclede, but ars not fmited to,
salt spray, fog of mist in seacosst areas, sulphur or
chiprive from lawn waterirg systems, and various

chamical contaminants from industries such as pa-
par mills and patroleum refinenes.

If the uriit is 1o be insialled in an ama where contam-
inants are likaly to be a problem, spacial attention
should be given to the eguipment lccation and ex-
PaBuE,

= Avoid having lawn sprinklsr heads spray directly
an the wnit cabinet,

¢ |0 coastal areas, lecats the unit on tha side of the
building away from the waterfronk.

» Shizlding provided by a fence or shrubs may give
some protection, bt cannat viokate minimum air-

ot anel serdce access clearancas,

ﬂWAFIHIHG: Disconnect all power to

unit pefore starting maintenansd, Failure o do 80
can cause slectical shock resulfing in severa per-
sanal injuny or death,

Regular maintenancs will reduce the buildug of con-
taminanis and help to protect the unit's finish,

* Freguent washing of the cabinet, fan Blade, and
ool with frash water will reimove most of the salt or
other contaminants that buld up on the unit.

* Begular cleaning and waxing of the cabinel with
& good automobile polish will provide some pro-
Besptii,

e A& good liguid cléaner may be used several times
a yadar b meivove matter that will rot wash aff with

WAker,

4.2.4 Customer Satisfaction

Issues

* Tha heat pump should be located avay from the
lwing, skzepmg, and recreational spaces of the
owner and those spacas on adjoining property,

» Te prevent noise transmission, the mouriting pad
far the outgoor unit shauld ot e connected 1o
the structure and should be localed a sufficient
distance above grede 10 prevent ground water
fram aendering the wund,



4.0 INSTALLATION

@ 4.3 Unit Mounting
4.3.1 Unit Mounting Methods

The putdeor heat gums unit may be mounted in s number of ways, The most commaon method (s on the ground
measinted on a conerele or pre-fabricated pad. It can alee be madnted on a ground or mof mountsd metal framae,
wooden frame, or 4% x 4" [10.2 om ¥ 10,2 om] wooden stringers, L5 extremely impartant b0 propery secure the
LNt B0 the pad o frame 5o it dees not shift durng high winds, seismic events, or other outside forces to eliminats
the possiblity of a safely hazard or physical damage 1o the unit. Local codes in regions sulyect o frequent hurrd-
caniés and seismic events Wil distate specific mounting reguirements and miust be followed, It 5 also Important
Bo elovate the heat pump in anas thal receive a significant amount of snowfall 50 accumulated srow does not
block the outdosr coi and Irnterfara with drainsge of water during the defrost cyole, Bafer to Sachon 4.3.4 Tor

typical ground snaw Eeels for different regions of the US&,

4.3.2 High Wind and Seismic Tie-Down Methods

Tha manufacturer-approvedirecommendsd mathad s a guide to seciming equiprnent for wind ard sesmic loads.
Crther methods might provide the same reault, but the manufactursr method is the only one endomed by the
manufacturer for securing eguipment whera wind or earthouske damage can ocour, Additional information is

available on the manufactuser's website o trom the wholesale distributor,

4.3.3 Elevating Unit

ﬁ.Wﬁ HH l HG: Sacure an elevated unit and it ebevating stand in crder 1o prevent tipping. Falure fo
doso may result in severs persanal injury or death,
IF elevating tha heat pumg, aither on a flat roofl of on a slab, observe the foflowing guidelines,

= The bottom of the Basepan has receplacles for 4" [10.2 em] scheduls 40 PYVG pipe that can be cut to lengthand
ss0d as fzers for slab applications.

» [f mlevating a umit on a flat roof, use 47 x 4" [10.2 om x 10.2 om| or equivalent stringers positionsd 1o distribite
it wekght evenly and provant noise and vibration.

« Haat pumip products will nesd 1o be elevated per [ocal climate and code requirements 1o provide clearanoe
aioove the estimated snowlall leval fo ensure the urdl will be protectad from damage. Failure o foliow these
[nstructions may resull in eguipment damage and improper operaticn.

Hﬂ'TlﬂE: O pat biock drain openings on bottom of und,

® [f unit must ke elevated because of anticipated snowfall, sacure unit and sleyating atand swch that unit and'or
stand will nat tip over or fall off. Keep in mind that someone may iny to climb om onit.

- N e e v P T O

ST-A1345-04-00 y,
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4.0 INSTALLATION

_ﬁ 4.4 Refrigerant Line Set Selection

4.4.1 Replacing Existing Sys-

tems

To prevent Falure of o few wnil, the axisting line sat
must be cormectly sizad for the new unit and must be
cleansd or replaced. Care must be aken 20 e axpan-
sion device s not plugged. For neyy and replacsmant
units, o Bguid ling fiter deiar must be installed and the
iy mab must be properky sized, Test the oil Tor acid.
ITit tests positive for acid, @ suction Bne Alter drier is
risrdatory.

WAHHING= Whan using & torch during

brazing, nitrogen must be Aowed while braz-
g, I an existing F=4104 or F=22 mits e s
i5 being used for replacement H4548 wnit, it
must be purged and flushed with nitrogen be-
fore uie, [t is recommended to mplace the line sel.

lMPDRTAHT: When repacing  an

F-2548 or B-22 unid with an B-2548 unit, venfy thai
the limeset and any joinls in the linsset comply with
loal bullding code. Only brazed or welded jairts and
mechanical jgints using fittings listed to UL 207 are

permittad.

4.4.2 Line Set Application Con-

siderations
The following are special conslderations that nead to
be addressad when selecting and installing a line sat,

= Agdditional refrigarant chame

* Fifling loases and maximum aquivalent length
considerations )

H&nrgamn'r migration during the off oycle

il return o the compressor

Capacity loases

Systern oll kevel adjustment

4.4.2.1 Oil Return to Compres-

sor

Small amountz of compressor crankcase ol |3 picked
iy ared carred out of the comprassar by the moving
refrigerant and = circulated through the system akong
with the refrigesant Before It retums 1o the compres-
sor crankcaze, iz crilical to the e of the compres-
zar for the ol 1o be able to returm 1o the compressor
b raindain an adeguate level of il In the compressor
crankcase. Ovarsized vapor [mas rezull in inadequate
refrigerant velocities b carry the oll along with the
refrigerant and will cause the of to accumulate in the
o spotz in the vagor line instead of being returned
o the compresser crankcaze. This is espacially true
for long line lengths, Varable speed systams preés-
ent an additional challengs due to the fact that the

system operates at a significantly reduced refriger-
ant flow rata for & significant percentage of opearating
tima, Only use the vapar Ena sizss fisted in Table 2 10
assura proper oil return, DO NOT oversize vapar fing!

4.4.2.2 Refrigerant Migration
During Off Cycle

Long Ime aet applizabons can require a considarable
amaunt of additional refrigerant. This additional re-
frigarant meeds to be managed throgghout the en-
tire ambient cparating ervelope that the sysiam waill
ga through during its life cycle. Off-Cycle migration
is whare axcess refrigerant candenses and migrates
to the coldest andfor lowest part of the system, Ex-
cessive builld-up of refrigerent &t the compresser will
reault in pogs reliakility and noisy operation during
startup, Saction 4.5,2 desnonstrates the reguired unit
configuration for different applications,

4.4.2.3 Maximum Liquid Pres-

sure Dro

The botal liguid line pressue drop must ol escesd
50 prsig (245 KPa] 1o assurs A solid columin of liguid af
the metering device and stable controd of superheal.
Be sure to account for vertical separation, elbows,
filter driers, solencid valves, sight glasses, and check
valves when calculating lguid ine pressure drop,

4.4.2.4 Liquid Line Refrigerant

Flashing

Excessive prassure drop and haat gain in barg lig-
ubd lines can resull in the refrigarant flashing into a
wapor before || reaches the expansion devica which
will dramatically reduce the capacity and efficiency
of tha system. For this reason, the liguid line must ba
sized progery using Tabla 2 and must be nsidated in
unconditioned spaces.

4.4.2.5 Capacity Losses

Long line lengthe can result infa reduction in capsc-
ity due to vapor [ine pressure drop and heat gain or
iozs. Refer to Table 2 for capacity logs mudtiplisrs
for vanous vapor line diameaters and eguipment line
lengtha, Thia table doea not account for any capagity
lozs dus to heat gain ar logs fram the environmant. i
is extremely important not o oversize the wapor line
to minimize capacity loss at tha expanae of propear
ofl return, If the tabls shows an "NR" for a particular
vaper fina diameter and lenath, o, if @ vapor ks di-
amsater iz not listad, il return will not be adeguata,



ﬁ 4.4 Flefri_gerant Line Set Selection

4.4.3 Line Set Length and Fitting

Losses
Retfrigerant tubing |5 measured In terms of actual l=ngth
and equivalent length. Actual length s used for refrigerant

4.0 INSTALLATION

charge applications. Equivalant length takes Inte account
presstre [osses from wibing length, Rings, vertical seped-
ralion. accessories, and fitter driars. The tabls bakw refar-

eries different commonly used eguivalent kengths,

B Table 1
Lina Bizn ﬁdi“““ S long  Liee Solonald  |Chack Sight Filtar
I [mm] Eltsow Elbow Elbioss Wadyis Wahea Glass Birrar
o8 853 33 [0,49] 0,8 [0.24] R R (YRR # [1.22] PENTR I
12 ] 7.4 [0A3] 0.8 [0.27] DARI2 [T B 1.52] R A
B [15.84] .5 [0.45] T DA mn 12058 [80.83) a2 |&[nem
A (1] .5 [0L5E] 1,8 [0 0,5 5, 18] i4 =227 FIERE] 0 e G [1.84]
776 |ead] T3 [T 1.5 [ohatel] SRS (I G ET] B [1.69]
76 2o.0a] | |27 062 .8 [0.55) SRS B R S i

4.4.4 Liquid Line Selection

The purpose of the Gguid line is to franeport wanm suin-
cooded liguid refrigerant between the outdeir wnit to the
irdaor wnit in the caaling mode, In the heating made,
the liquid Ene returns sub-cooled hguid from the indaor
unit ta the gutdeor unit. |t is importarst not o allow the
refrigarant to flash into superheated vapor prior to en-
tering the sxpansion devics of tha indoor coil ar outdoor
urit. Feashing of refrigerant can ocowr for the following
TE2E0ME;

« Low refrigerant chamge

= |mproparly selacted liquid line size

# Ahsorption of heal phor to expansion device

» Excassive vartical separalion betwesn the ouldoor
unit and indaor cail

# Rastrcted Bouid Ginzar filtar drisr

» Kinkad kguid lina

The total pressure drop allowed Tor the liguld line i 50

PEl [345 kPal. The procedure for selacting the propear

liepsd lire |5 a5 follows:

# Measurs the lotal amounl of varlical saparatan be-
twesn the owtdoar und and indocr coil.

* Measura the total Indoar length of liguid line required.

# Add all of the aquivabent langths associated with any
fittings or acceszories wamg Table 1.

* Agd the linear length o the ofal fitting equivalent
length, Thiz will agual vour tolal eguivalent line length,

* Reference Table 2 1o verify the calculated equivalend
langth = acceptabls with the required vertical separa-
Tiom ard diameter of liguid line,

Example: A 3-ten heat pump unit is installed 25' below
the indoor unit, requires 8 75" of 1/2" diameter iguid ling,
349" vapor ling, 4 90 LR elbows and g fiter drisr,

+ Fitting Equivalemt Lergtn (M) = 4= 9 + &' = 9.6

* Total Equivalent Length {ft.) = 75" + 9.6 = 84,6

This application is acceptable because the 25° vertical
rize is less than the maximum rise of 50° for this appli-
coatian,

Buigny

4.4.5 Vapor Line Selection

The purpose of the vapor ling is 1o return supareated
vapor to the condensing unit from the indoor ool in the
cowding mode, Whik in the haating mode, the vapor line
fransports discharge vapor fo the mdoor ool from the
witdoor unit. Proper vapor linge sizing i5 - important be-
cause it plavs an impartant role In retuming ol o the
compressor 1o prevent potential damage to the com-
pressor. Also, an impropery sized vapor line can dra-
matically reduce capacity and performance of the sys-
term, The procedure for seleciing the proper vapor lire
Iz -as follows:

¢ Determing the tolal Enear langth of vapor line required.

& Add all of the equivalent lengths associated with ary
fittings or acceszorias using Table 1.

" Aad the linear length ard tofal fitting egquivabant
langth. This will agual your 1otal equivalent line langth.

* Rplersnce Table 2 1o verify that the caloudated aquiv-
alert length falls within the compatibility region of the
charl.

* Varify capacity [oss s acceplable for the application.

15
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Tatde ZA: Retrigerant Line Siging Charl (Engliah Wnata)

14.3/18 SEER2 Variable Speed Heat Pumps

Tubing

16

Oustcdionr Unit ARBOVE or BELOW Indagr Unid
Allowabls Aﬂ:‘ﬂﬂl Equivalant Length [Feat]
Unit Size L'q-'ls'l'::'"“ Lk <35 I 2650 I 8175 I 76100 I 101125 I 126-150
Gz
Moodmum Yertical Seporation / Capacity Multiplier

Tig* L 25 71,00 040,99 34 0 &5 F0aY M5 - ME
Br1E" ITi N 26 1.00 5017 0.9 34 /L34 B o D67 a0 f 098 B0 0.8
213 Ton ol = 25 A.00 &0 70,59 A4S0 LR P a0 f 0596 50/ 0,95

H[‘?":':EE 5 g 3= 25 1,00 a0 1,00 33 r048 50,59 la] HH
BfTA" apd= s 25 M1,00 50 41,00 a0 £ 84 b f o o2d f040449 &0 0,60
3B == 251.00 a0 4 1.00 0 £08g 51 fiEd 5040949 B0 N.pg

Ba" i 26 ¢ 088 50 7 (LT St ka5 bl R e a8 & .81 NE

i ol A 6/ 049 &0 £ 1,97 AN 50 4 5o8a 501 ¥ 0,5 "MK
Ton BFiG" A £5 /1,00 A0 40,95 LAV 51/ G0 a6 AT E0 0 BE
FE" 34T 23 /L 505088 504 89 50 # DoBB 50 ¢ 0oar S0 056
142 3087 £h ¢ 100 a0 089 w0 A 50 ¢ Db 50 F 0BT R R
a- 2T #n /0% Al rosd 50 £ 0.5 5007 0.5 all f o 50/ 082
1 To 142 A i/ 039 Al F 0,98 80 .36 &0 1 0,95 &0 0,93 50/ 02
AfB* e 100 g0 088 ad ¢ .99 ol f S g0 045948 G0y 047
Fr 8" 25 /100 507089 5050489 20 OB 507023 GO 087

anes R Fo il ] 84 Foeay 30 F 25 R =] 48 ¥ g ‘MR

142 3" LR 5050497 SO S085 R ] 5040 N
E‘;EE ae [ 78 L0588 a0 0,949 a0 F 0599 L e R &0 f 0,95 e 0.ae
MNOTE 4 112" T 26 40798 a0 .r0.a9 507094 B OCBT &0 £ 0496 50 0.BE
aiE” 1=ifge 54100 50/ 1,00 B/ 4,00 50 /.99 A0/ 0,55 ag s 0,g4a
1427 =14 = 26 ¢ 1.00 a0F1.00 500100 PR 604 6,949 &0 0.8

Wutas

1} Doz it mxcesd 1580 1 Bnssr Tne langth,

¢ Do nod goroeed S0 11 werlical separabion betiwaen Indoor and sutdoor uniis,

F mat yapear bne should anby b usad tor 2 fon Bystams | esfdoor undt o5 bBalow gr at gamsl levs! 35 Incloor

Lt 10 ansUdd pgrapsr o reluiim,

447 1=1/4" vapaur line should soly be wused for & lon systems If ouldoor unit |s oefow or at same loval as indoor
unit 1o assura propar all retum,

5y Abwaye usa tha smahes) lguid lina allowable to mraAnimize refriosrect choros.,

tig Applimations shaded in foht Gray indicale capaoity multipllers Sabwaen 0UR0-and 00 wbich are nat
rescimmendac, bul dre alkewed,

T Applicatinns shaded in dark I‘_.'hn_r am not recommendad dus s sxcassve lgwd or suctian prassure drop,
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Takie IB: Fefrigerant Line Siging Chart (Metric Wnits)

14.3/18 SEER2 Variable Speed Heat Pumps
Qutdoar Unit ABOVE or BELOW Indoar Unit
Allowanls Allawanle Equivalont Length [Foat]
— LiguidLing | Vapour Line
Tol 3 Blze Bire <8 I Ba14 I 16=23 l 24.30 I 31-38 I 3046
Fruih ] it [ir.]
Maximum Vertical Baperation / Capacity Multiplier
6.34 14| 18,88 |58 3/100 | w098 | 10,068 | 2/oar MR MR
7.94 (5418} 15,58 [S/8] a7 1.00 i5/093 | 15/088 | ssr097 | isroes | 1stess
[i'g 1']'5:"'“] o B2 [ 18, 88 [8/8] &/ 1,00 wooga | 15engs | wenar | ms08s | 185008
HE_FE s G345 1144 14,05 [34] " &4 1,00 WGesd | 1ynss | o2/080 H HA
7.9 [516) 1305 [344) * a/to0 | 5088 | 15/083 | 157000 | 55008 | 45r098
.53 [2/B] 108 [344] - g/von | weoge | 15/000 | i5/089 | 15/o0m8 | 15008
702 [516] 16, B8 |5/8) 8/09% | i65/097 | 15/085 | i5r08% | 1108 T
.53 |38 15,68 [5/R] aroes | issoor | 15085 | 150083 wsiom MR
1&1;‘“‘5"' 7.04 [5/4a) 19,05 [35 afio0 | 15098 | 152008 | 454008 | 11rnow g/ 0.08
053 |28 18,05 [a as/100 | 15/08a | 15/088 | 1s5r0m8 | 5087 | 5r008
27 10%] 19015 [ 8/4.00 V5083 | 15/088 | 450008 | 5s097 | i5/008
8,53 |34 19,05 [35) 899 15,088 | 15/088 | 15/005 | 157083 | 15/0m
— 12,7 1172 19.05 34 87009 15/008d | 15/086 | 154005 | i5r0e3 | sroee
i Ton] e |arE] b e e I B £ ¢ 400 15 0,95 1% f .29 15 0,98 15 ¢ 0.9 16 ¢ D57
127 [1% 2 A [ a4/400 | 15083 | 15:009 | 157008 | 15ro08 | 457097
0,53 [346] 19,05 [343) a/ogs | 1s/so07 | 154005 | 1ss0m3 | o NE
12,7 [12] 19,06 (AL 87038 | 15,087 | 15/086 | 15s083 | 600 NE
il?‘!rff 8,53 8] 22,23 [T/8; a/age | 15so9a | 15/0m8 | 1srogr | wsroes | 2r0es
H';ﬁ%d g Ill':"] v | ['l'.I'E: 8 F L35 16 84 15 98 154 0,97 0S5 18 GRS
ge3 i | saesp-wEe | 8/t00 15-t00 | 15/1.00 | 16000 | t5r003 | 42/mo0
L. a7 ||r';:"‘] g ||-|-."E] g £ 1,00 1% 41,00 15 4 10 155 0,95 157 0,95 18 4
PR

1) O ot gecdadd 26 mabare linsad lics =ogih.
) L mat axcaad 15 melars vartoal HEparation Duelwiaan indpor anal caldaor unite,

1808 mm (3 i) wapour line should only be dead for 2 1ton systenia I ouldoes wnllia below oF af same kel B8 indeor unit to
magure moper oil mdum,

A "2 5dmem [1-108 1) vanoad Do ahauld only Be wsed Fod 5 b0n dvaledns I oulshocd w15 Bedoe oGk gaptes eydl g indaat unit
B daEUrS props off e,

S} Abweays wee tha smaliaal lguid Bne edowabis o minimlze eiigerant charge,
] Apphealiens Shaded m light Gray indicsie capacity multipiiers babween 030 and A6 wbich 8 el recommendad, but sme
Aliowed.

71 Appications shaded n aark Geay Gre not racommendsd dug to excessiv liquid or sestion pressurs dap,

Buigny
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4.0 INSTALLATION

ﬁ 4.5 Line Set Installation

4.5 Line Set Installation

¢ fubing iz to be run underground, i must be runinoa
apaled watartight chasza,

# Lhe care In routing tubing and do not Kink or bwist,
e a good guality wibing Sender on the vapor ling 1o
prevent kinking.

/ J

* Route the tubing wsing temporary hangers; then
strambiten the Wbing and mstall permanent hangers.
The fuiling must be adeguately supported.

* [solate the vapor line from the building structure, If the
vapes ling comes i contact with inskde walls, pedling,
or flocring, the viration of e vapaor lire in the heating
mische will result in noises inside the structune,

ll@-t

= Blow out the Bguid and wapor lines with dry nifrogen
befare cornecting to the outdeoor wnit and ndoor coil
to remicva debns that can phug the sxpansion device:

5T-A1345-05-00

4.5.1 Important Tubing Installa-

tion Practices

Dbserve: the folowing when nstalling corectly sized

type “L” refrigerant tubing batwesn the outdoor unit and

indoar cail;

= Check Table ? for the correct vapor ling size and liguld
line size.

* |f & portion of the liquid line passes through a very hot
area where liguld refrigerant can be heated to form
vapor, insulating the liquid line is requirad.

= Llze claan, detvdratad, sealed refrigaration=grads tut-
ing.

» Always keep tubing sealed undil fubing s in place and
connections ara 1o De mads,

* A high-gualdy billow filter drier is ncluded with all
A-4548 heat pump unite and must ba installed in the
figusd fine upon unit mstallation.

= When replacing an F-22 gystam with an R-4548 sys-
tam and tha line st is not replaced, blow out the lines
with dry nitrogen fo rerfmove as-much of the remain-
ing rmineral oil a8 possibla, Chack for low spols whera
ol may be rapped and take measures to draln the il
fram thoze areas,

18
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¢ [f wibirg has been cut, debur the ends while halding
the tubing in & position 1o prevent chips from falling
ity 1ubing. Burrs guth as thoes causad by fubing cut-
fers can affec] pedormance dramatically, partcisany
on srmall diametar liguid Enes.

® For best operation, keap tubing ruen as shorl as possi-
Ble it & rrunrmumm number of elbowes or bends,

= Locations whare the tubing will be exposad o me-
chanical dasmage should be avoided. If it |5 necassary
o use such locetions, the copper fubing should bea
protected by a hausing 1o prevent damage,




4.0 INSTALLATION

ﬁ 4.5 Line Set Installation (cont.)

4.5.2 Relative Location of Indoor and Outdoor Units
4.5.2.1 Outdoor Unit Level or Near Level to Indoor Coil Line Set

REFEREMCE TABLE F FOH .
RAAMIMLIG LEMGTH LIMITATROMNS

\ IDEALLY, LINE 5ET SLOPES AWAY
FREOM OUTDOCE LINIT. VERIFY
SLB-COOLING PREDR TO EXPANSIEH
BEVICE, IMSULATED LIQUI LINE 1N
LIMCONDITIONED SPACE FOR
EOMG LINE APPLICATIOMS.

INSLLATED WAPCR LIME FULL LENGTH

ST-A1345-06-00
Figure 3

For appheations with the ouldoor unlt and Indoor

¢ Follow the proper lire sizing, maximum lingar and
uriib on U same level the following is redulred: afuivdlent hangdh, charging regquirsmeants, and ol
o |nsulated lguid line in uncorditioned spaces only. bovel adjustments spelled out in this document.
= Insulated vapor line full length, * Varify at least 5°F [2.8°C] sub-cooling at tha in-
= Vapor line should slope toward the indoor wnil, COar i PR T AKRARRION dece,

Fefermnce Figure 3

19
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4.0 INSTALLATION

# 4.5 Line Set Installation (cont.)
4.5.2.2 Qutdoor Unit Below Indoor Coil (Long Line Set Applications)

Tubing

INSULATED YARCA LINE FULL LENGTH

IHEVLATE LICUID LN
I RO ITEOE D
SPALE FOH LONG

LIME AFPLICATICNG

INVERTELF THAP :-- VERIEY LIGUID SUBCOOLING

EWEM WiITH TOP
OF THE CO

FRIGH T EXPANSIGN DEVICE
I THE CO0LI G MODE

RCFEREMCE TABLE 2 FOR
MLAXKIMUN LEPSGTIE AND
YEATICAL SEPARATIGN LIMITATIONS

Figure 4

Far applications with the outdoor unit belaw the in-
doar coil, the following is required;

¢ |mveried vapor-ineg trap (Referance Figura 4)

= |nzuiated lguid line in unconditioned space only,
s |msulated vapor line full kzngth,

¢ Faolow the peoper line gizing, masimum inesr snd
aguivalent f=ngth, maximum varEcal separation,
charging reguiraments, and ol level adjustments
spelied aut in this doecument.,

STl 3450700

* Measuye preseure at the liquid fine service valve
and pror to expansion device, Verify that the
presaure drop s ot greater than S0 PEl [345
KFal.

= Far elevations grester that 25" |8 m| 8 lower sulb-
coafing oan be expected,

= \erfy thers is at least 5°F [2.8°0] of liquid sub-
coobing af the indoor coll prigr to the expansion
devine,



4.0 INSTALLATION

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

LT DO0R WRIT AECWE INDODA SECTION LIMNE SET

Insidatad wapar lirs ull length

Ineuladed bquid lira

-n urconditionad space Rt T :
7 renea Table 2 for mamim

Wiy |haud sub-ooedng r-_'u It e it sy et dngiration

il aulchios unik pelar applialion Rrrikatioeis.

{0 pxpansinn device

Bugn

Figure &

® Insulated vapar line full length,

= 'Yerfy af least 5°F |2.8°C] of lkquid subcooling st
the ocutdaor unit pricr o expansion device in the
heating moeda,

Far applications with the outdoor unit above the in-
doar cail the falkowing is required;
¢ |nsulated figuid ine n uncanditianed spacea only.
= Fallow the proper line aizing, maximum linear and
eguivalent length, maximum vertical separation,
charming requirements, and oil level adjustmenta
spalled owt in this decument.
21



Tubing

4.0 INSTALLATION

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

Indoor colls have only a holding charge of dry nitro=
gan, Keap all tube ends sealed until connections are
1o ba maga.
= Lisa ivpe “L" copper refrigeration tubing. Braze the
connections with the folkewving alloys,
- Coppeario coppar, 5% silver milrimum
= Coppear to steal or brass, 15% silver minimium

-

» Ba certain both refrigerant shutaff valves at the out-
doar wnit ane closed.

ST

ciil, Flow diny nitrgen inta a pressura port and through
the ubing while brazing, bul do not allow pressung In-
sida tubing which can result in leaks, Onee the sya-
o i full ol fitregen, The ailrogen reagulaior should ba
furned off to avoid pressunng the system,

A LEY B )

* Remova the caps and Schrader coras from the pras. LN "
qura ports fo protect seals from hest damaoe, Both the I
Schracer valves and the service vakms have saals that
may b damaged by excessive haat,

- ; l L e Y 1 =

e, A e

(= L oy » After brazing, use an approprigie hasataink materkal 1o
f,f..-h_,-"_l' .;L R ! - cool the joink

f‘-'-i’;j‘;-n : : oo 1 * Fainaiall the Schrader coras Into both pressurs

| - . iy 4~
b _;;J"r':" . ' aT AIEIE-H-EIIZ_I__.-

» Chagn the naide of the fittings and outsida of the tub-
ing with a clean, diry cloth before saldenng. Claan out
debriz, chips. dirl, efc., thal entars fubing of service
vahie connaclions.

* Do not aflew the bare vapor line and liquid line to
be in contast with each other. This causas an urde-
sirable heat transfer resulling M capacity koss and
mureased power cangumplion,



4.6 Initial Leak Testin

Irtdoar coils have only a holdirmg charge of dry
nifroaen. Keap all tube 2nds sealed unii connections
are o be made.

ﬂWARNING: Do not use oxygen o

purge lines or pressurize system for leak test
Oreygen reacts viclently with oil, which can cause an
explosian resuliing in sévers perscnal injury or death.

= [—T] =,

# | ~ =

ST-A1345-06-00

s Praseurize line sat and ool through serdce fittings
with dry ritrogen to 500 PSKs [3.447 KFa] [maxi-
mumy. Cloge nitrogen tank valve, ket system sit for
at beast 15 minutes, and check 1o see if the pressure
Faz dropped, If the pressure has dropped, check for
leaks &t the line set braze joints with soap bubbles
and repair leak as necesaary. Repeat pressure test.
If line a2t and col hold pressure, proceed with [me
set and Coil evacuation (see Sections 4,7 and 4.8 for
evacuation and final leak teating).

§
LN | LTI E AT /

* The vapor line must be insulated for ils enlise
length o prevant dippmg swealingl and prevent
peformance losses. Closed-cell Toam insulation
such as Armaflex and Rubates® are satisfactony
inzulations for this purpoge. Uee 1727 [12.7 mm]
miirdmam insulaton thickness, Additional insudaton
may be regquired for long runs,: The lquid lne must
ba insulated in any unconditioned space when lang
line sets ane used and anytime the liguid ling is run
through an attic due o hol temperabures that oocur
thess,

4.0 INSTALLATION

4.7 Evacuation

Evacuation is ona of the most rnpartant paris of the
ertira installation and service procedure, The lifs and
efficiency of the eguipment = dependent upon the
thomughness exercised by the serviceman when
evacuating air and moisture from the aystem,

Air ar nitrpgen 0 the system increases sondensing
femperature and pressure, reayliing in increaged
power coneumption, erratic cperation, and reduced
capacity.

Moisture chemically reacis with the refrigerant and ail
to form corroaive acid which attacks the compresaor
motor windings and internal parts and which can ra-

Bult in compresaor failure, : S

]

J
% = ELApMGI

= Aftar the syatem has been leak-checkad and prov-
en s2aled, connect the vacuum pump and evacis-
ate system to 500 microns and hold 500 mecrons
or less for at kzagt 15 minutes. The vacuum pump
must be connected 1 both the high and [ow sides
of the system by connecting to the two pressure
ports. Use the largest size connections avaitable
since restrictive service connectichs may lead to
false raadings because of prassura drog through
the fittings.

} i |

n B
b H— I
L] I,_“ ST-A1345-36-00 )

+ After adequate evacuation, open beth service
valves by removing both brass servce valve caps
with an adjustable wrench, Inserd a 316" [ mm]
of 56" [B mm] kex wrench inte the stem and furm
counterclockwize until the wench stops,

Buigny
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4.0 INSTALLATION

-

» i not already connected from evacuation process,
gauges must be connected al this point 1o check
and adjust chasge,

IMPGHT&HT: Compressors  shotld

never ba usad 1o evacuale the air conditiohing Sys-
tarn because internal glactrical arcing in near vasuum
conditions may resull in a damaged or falled com-
pressorn Mever run a comprestor while tha system is
in & vacuum or compressor faibure will occur,

4.8 Final Leak Testing

Afer the unil haa been properly evacuated and aer-
viea valves opaned, a an AL compalible detector
showld be used to datect leaks in the system. All
joints ard piping within the ouwtdoor unil, Indodr cail,
and imtemaornectng tubmg should be cheoked far
leaks. If a leak |5 datected, the refrigerant should be
recovared bafore repairing the leak. The Clean Air Act
prohibite releasing rafrigerant into the atmosphears.

4.9 Control Wiring
ﬂWAHHING: Tum off eleciric power at

the fusa box ar service pansl before making any ebac-
trical connections, Also, the gmund conmection must
be complefled bofore making lime voltage connec-
ticna. Failura to do so can result in elecirical shock,

severs personal injury, or death.

4.9.1 For Installations with ex-
isting single stage indoor coil

and furnace or air handler

For instalations that use an axisting indeor cod and
furmace or an existing indoor air handler, the indoor
shoukd be modified to allow use of a 2 stage therma-
stal. Ses diagrams Dedow for wiring mstructions. A
relay will nesd to be provided for installation that (s
rated for the Yoltsge and current that will be pass-
i) theough the reday Note thak the low stage airflow
shoukd ba T5% of high stage.

For matchups with a non-matching mdoor alr mvowver
and codl, the utility terminals on the UODE board oan
ba shorted o inveke an alternate mode of operation
that allows the system to adapt 10 reasonabbimis-
matched codls. The [emper & appliod to terminals LA
and Uz on the UOOKS board,

on U1 and U2
terminals,

5T-A1345-30-00

For indoor wnits usmg an ECM mator, the achematic

Apply Jumper Here



4.0 INSTALLATION

ﬁ’ 4.9 Control Wiring (cont.)

bBelow shows the additional relay to drive the sysiam to 2 slages of indoor aidlow. The low slage tap should
be zelected to delivar TH%: of the high stags airfiow,
For existing indeor unsita that uss a PSC mofor, the modification regquires a SPOT relay, and s installed per the

Liry

g
T =
e iined I Y5 =
FresriebsLat " - = b
Ireraky rm" 1 1
bl J__, =
el risbblrbadlal = — ;'.

I Relay (

ITeds] 3 heaedE]

"-Ea-"'

1]
il
iyl

L1}

achematic befow; Baote that the relay used must be properly rated for the voltage and cument used In the PO
moter, Ling voltage will be present across the relay in PS4 moter applications, The low sizge tap should B2
selacted to deliver 5% of the high stage airfiow,
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4.0 INSTALLATION

Wiring

4.9.2 Conventional 24VAC
Thermostat Control Wiring

Connections
Tha RD1EAY series of heaf pumps aliocw the instaliar
o use canventicnal 24 VAC confnal wiring and a con-

vantional thermastal,

IMPORTANT: e preterred memed

of unlt installntion and operaton iz by the EcoMet™
Commurmcating Systam which allows access 1o the
fault kistory of the gystem. This diagnostic infor
mintion 15 nol available &t the thérmostat when the
RO BAY unil s uskng a conventional thermostat,
Thenmostal conlrd winng reguires & minimum of four
1) wires for proper unit operation:

G o= 24 VA cofnmon

Y1 = Mominal capacily oparation

B = Heat purm operation

W= Supplermental Heal During Defrost Cycle
Thes fodlewing Tigures show the typical cortrol wirnng
diagrams with ED1BAY heal pumps Using a corver-
fianal ZaVal thermostat. Adjust indoar aiflow using
fhe Bluatooth Contractor's App {Dipswitches are not
dvailabla).

WIRE COLOR CODE
BK - BLACK GY - GFRAY W - WHITE
BR - BROWH 0= ORANGE ¥ = YELLOW
BL - BLUE PR-FURFLE
G - GREEN A - RED
¢ 3
FFTAGE IFEAT PUREF WITH ELECTRICAL MEAT LEERG A TYFICAL

T TARE THERPAHITAT WITH JUREFER AFPLIED TO Ut aMD U TERMIRELE.

it b By M
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- rorm o B ow o
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L R el =T AT LA :_,"'_
R fagaf § e
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P - bbb er e rd o b emm - -
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BB o g e daaa ! LR &
T e N1
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s sndansnenerals s meekat @
B o n o i s ek e
' i
P L e e i e |
'
R Gk T TP -
rmm
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4.9.3 EcoNet™ Communications
The EcoMeat'™ enapled BD18AY Series heat pumps
are specifically designed to be matched with and
EcoMei™ enabled air-handler or gas fumace and
the Ecolet™ Control Center, While they are alzo
designed to be confrolled by a conventional 24VA0C
2-stage thermostat, mary features and Denefits are
lost,

4.9.4 EcoNet™ Control Center

Installation

The EcaMet™ Control Cenler should be mounted 4
1o 5 feat [1.2 to 1.6 m] abova tha floor on an mside
wiall of the living room o 2 hallkway that has good air
circulation from the other reoms being conitrolled by
the Contrel Centaer, It ks essentiol that there be free
alr circulation at the location of the same average
temperature as other rogms being controdled, Move-
meant of ar should rot be obstructed by furniture,
doors, draperiss, ote. The Control Center should not
e mounted where | will e affected by drafts, hot
or Codd water plipes or air dwcts in wakis, radiant Faeat
friem fireplace, lamps, the sun, TA or anoutside wall,
Sae instructions packaged with Conftrol Center Tor
detailsd mounting and installation Instructons.



% 4.9 Control Wiring (cont.)

4.9.5 EcoNet”™ Communication

Wiring Connections

Tha Taur T8 AWG low-voltage controd wirds muet ba
inatalked from the EcoMet™ Comral Center o the in-
door unit and 2 wires from the indoor unit 1o the ouf-
ehoor unit, The wire lengih between the Cortrol Can-
ter and indoor unit should nod be greatéer than 100
fael B0.5 ml.

The wirg length betwasn the indoor unit and ouldoor
unit should not be greater than 126 feet [32.1 m],
Running low-voliage wirat in conduit with lins voli-
aoe power wires is not recommended. Low-voliage
wiring must ba connectad to the low voltage terminal
ook on the Unbrersal ODutdoor Control, The terminal
block can be unplugged from the control board to
facilitate wirng.

An EcoMe!™ communicating hest pump system
conzsls of these matchad componenis:

* EcoMNat™ communicaling outdaor unil,

# EcoMet™  communicating alr  handler  or
EroMet™ communicating fumace,

* Ecolet™ Control Centar

IMPORTANT: 1h¢ cconat™ contal

syslom reguires contiruous 18 AWE thermostal wine,
D ot wse phone cond e connedt indoor and oul=-
door units. This will damage the contrals,

The EcaMeat™ control systam requires four (4) control
wires for undt operation batween the Indoor unit and
Control Cenler. 2 wires are reguired from the indoor
dreif to the outdoor urat (E1, E2Y:

= [kata wirg E1 Communications
» Data wire B2 Communications

The EocoMet™ snabled air handler or furnaces s
aquippad with a 24-voll, 40 or 50 YA trenstormar far
proper system aperation. Sae the wiring diagram be-
low for low volizge wirng connections,

| Enahbjal ™ 1|
G Conler
AR R
- b--:—--;--l ----------------------
g """"" - E"E‘“ Reffepied Sopten i
- - - - I'
O i SR ¥ T TP,
| AT R 1] VRN ST e J

These wires need o be connected to sach davica
{Control Center, indeps air handler or fumace, and
outdoor umit),

4.0 INSTALLATION

Oroe gl devices are connected, apply the Ene voli-
apge to the indoor and outdoor units,

Whan all devices are powsred, the EcolMet™ Contral
Center should detect the mdoor and outdoor units
within 45 sanonda,

Or<e the eystem I powsred and all components ae
communicating with each othey, the arflow settings
will be autematically configured in the ar-handlar or
fumace.

Al adjustments for indoor alrfiow are made at the
EcoMet™ Contred Centar from fhis point. [fems that
can be changad are airflow trim adjustmant, on-da-
mand defiumidification, cooling and heating airflow
and electric haat airflows, The Cortrol Center also has
a wide rangs of fault and history irformation. To ac-
cess any of the confrol carter menus press the set-
tings. status, or service icons at the bottom of {he
touch screen, Refar 1o the air handler or fumace in-
stallation manual and the EcoMNet™ Control Centar
installation- manwal for furher details on setting up
the system and avallable adjustmeant pplions,

4.9.6 For Installations With
Only 2 Thermostat Wires Be-
tween The Indoor And Qutdoor

Units.

The BDTBAY ouldogs unit i factory equipped with a
2AVAL transformer in the outdoor unit lor uze with
Econet Contralz. In thess nstaliations, only the com-
munication wires, E1 and EZ arg required o be run

fram the indaor unit to tha auidoor usit.

WARHIHE= Mever route low volaga {&g

24VAL thermostat) wiring in the same conduit or whip
ae ine voliage (eg T20VAC, 240VALC and etc). K iz im-
partant that proper alectrical power is available at the
heat purmgp power terminal block, The acceptable op-
erating voitage range is showm belows,

e

By
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4.0 INSTALLATION

£ 4.10 Power Wiring

it i mportant that proper electrical powser i available
4t the h=at pump powsar terminz! block, The accepl=
abde ocperating volfage rangs s shown balow,

VOLTAGE RANGES (80 HI)

Nomeplate Operating Voltage Fonge Al
Voltaga Poxirmum Lond Conditions
HEEAZA0 137-251

Imstall a branch circuit disconnect within sight of the
unit and of adeguate size to handle the minimum cir-
cuit ampacity (MOA) cumant {ses "Elsctrical Data™ in
Section 3.2).

Field wirimg mewat comphy with the National Eleciric Cade
{C.E.C. in Canadal and any applicabls local coda,
Power wiring must be run im a rain-tight conduit.
Conduit muat be attached o tha hole in tha bottom

% 4.11 Grounding

af the controd box,
Connact povar wiring to lns-vallags lugs on fhe ter-
minal biock kboated in the ouldoor heat pump unit

alectrical box. (See wiring diagram attached to unit
accass panel.)

Check all elscirical conmections, ncluding factory
wirimg within the unit and maks sre all connections
are tight.

[ NOT sonnect gluminum fizld wire ta the line
voltage terminal block,

- Cable tis provvision for figld wire just balaw: terminal
block.

- Cenduit ety location and Method of fiing on
pHate,

AWA HH I HG: The unit must be permanently grounded. Failuve to do o can cause alectrical shosk

resulting in severe personal injury or death.

A ground lug is provided nsdr the Bne-voltage powes entrance for a ground wire,

-

i

.

.
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.1 System Start-Up
Overview

Orce the tem hardware and winng has bean
properly installsd, the next step ia to start the syatem
up. werify indoar air-flew, and sdjuat the refrigarant
charge. Te assure optimuem comfost, efficiency, and
reliability, it 15 extremaly imporiant to follow the pro-
cedurea in this section to azsure the indoor air-flows

and rafrigerant chargs ars comect,

5.2 Initial Power-Up and
EcoNet™ Communica-
tion Verification

After all ingtaliation steps have been complsted, ap-
phy elecirical power 1o the indoor and outdocr units,
The EroMet™ Control Center or themnostat should
be switched to the off position initially, Within 45 sec-
onds of power being applied. the EcoNet™ Comirol
Center shoubd detect the indoor and outanor units,

Al @_; ‘
| 5 ‘
oll/

=

5.3 EcoNet™ Control
Center Set-Up

Folfow the sel-up instructions included with the
EcoMat™ Contral Center prior 1o starting gyatem.
Coabng dehumidification must be disabled for indaor
alr-flow verfication and refrigerant charging, The in-
daar aif-low frim adjustment should be sef 1o 0% for
indoor adr-flow verification, but should be adjusted
prior 1o refrigerant charging should the application
recjure an adiustmant to the indoor. air-flow,

5.4 Initial System
Start-U

Uzing the EcoMest™ Contmd Center sendica manu
Ses Baction 5.5 below! or using the thermostat (Saa
Section 5.8 balow), put the system inte the charging
rmicda which will farce it to operate at 100%% capacity
and indoor ar-flow which s necessary for agcurate
indaor air-flow werification and refrioerant charnging,
Check to make sure "On-Demand Cehumidification”
is turmnad off in the EcobMet™ Contral Center {or on
the zir-handler or gas enace conta board for con-
vaniional 24VAC control applications).

Bus
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Start-Up

5.0 SYSTEM START-UP & REFRIGERANT CHARGING

5.5 Entering Charge
Mode Using EcolNet™
Control Center Service
Menu

1. Sel the "Mode™ ta the "OFF™ position,

2. Select “SERVICE™ on tha EcoMet™ Control Center
BETEEN.

3. Select "O0U Checkowt”. |f the next screen displays
a flashing "Lock-0ul” messags, thare Yl be up to a
5 minute delay before it s possible to continue.

d, Orce the flashing lock-oul message disappesrs,
touch OFF on the sorean displaved o the rght of
“Var Speed Q0L Test®,

5, Touch ke "UPF" arow mepeatedly unbil the "Heal

Charge™ or "Coal Charge” menu item is displayed

daperding on which mode the system i to bs

charged in,

Toueh “Start Test”.

System will now operate at 100%: of capacity and in-

doar dir-flow fo aflew praper indoor sir-flow verifica-

ticn and refrigerant charging until the Charge Mods
iz manually ended. There may ba & delay before the
system actually starts, If the system doasn’t sfar,
cycls powser to both the indoor and owfdoor unite

and repaat ateps 1-6,

B, Mote: When charging in the heating mode, the sys-
tam will Inltiate 3 defrost cvole every 34 minutes it
the coll temperatiee 5 balow 35°F [1.7°0] o assura
e coll stays frost tree doring the charging procoss.
Albow the syvstemn o complete the defrost cyvele and
stabilize for ot l¢ast 10 minutes before altempling o
evaluste the charge level.

4, To end Charge Modsa, touch (he “LIFT arrow rapaat-
adly until “OFF" 2 displayed an the serean and then
touch "Stop Test”, Than touch the keft armmow o tha
acrean to return to the maln soreen,

10, I the indaor Blower Continues 10 run contmeously at-
tar axiting the Charge Mode, cycle the power 1o the

alr=-handbar or furnace.

5.6 Entering Charge Mode
When Using a Universal
Outdoor Control

1. Set the thermostat 1o the cool or heat mode
depanding on which moda the syatem is 10 be
charpad in,

2. Adjust the aet poimt several cegrees Dalow
{cool mode) or above (heat mode) tha reom

~

30

ternperaturg 1o assure the thermostat (2 calling

for operation and will continue fo do so throughout
the charging process,

3. 'Whan the chamging process ks complets, adjust
ther temparature set-point o the desired leal,

NOTE: If installing an ROVEAY unkt using a tradiional
24V thermostat, complete the chaming procedurs be-
forg (nstalling the urnper on the UT and U2 ferminals,
it applicable, Whils charging, ensure that there is a 24V
signal to both the ¥1 and Y2 lenminals on the UODC
board in the outdoor unit, and that the indoor gir mover
Iz @n high slage.

5.7 Indoor Air-Flow Verifi-
cation

Camect indoar gir-flow and propear supply air distribution
Is critical to system comiort, effickency and relability. Ex-
cessive Indaor air-flow resulta in elevated humadity levala
In the cooling mode and excessive air nose, Low indoor
air-flow raduces system capacity and can reault in coil
Icing and comprassor Tadure I the cooling mode and
can cause nuisance high pressure switch fFpping and
Increases power consumption in the heating mode.
Fortunataly, whan tha BD1TEAY ourtdoor unit i2 matched
to tha corect alehandler or furmace/codl combination
and are contralled by the communicaton EcoMst™ Con-
bral Centar the ndoor gir-low & automatically controlled
fo the proper fevel bazed on the model data astored in
tha LICDC, When the indoor bloveer is operating, tha
EcoMet™ Control Center will display the indoor air-flow
I the Service Meou of the contrad, The approximate in-
door alr-flow 3 also displayed n 100 CEM [47 18] incre-
mants by a flashing LED on the ai-handbar or furmace
contral board while the blower is oparating {one flash per
100 CFM (47 Vs] for installations where a convertional
2AVAT thermostat s used.

Dvice the system it operaling In the Charging Mode,
confimm the indocr ai-fiow is cipse o those values in
the table below. If the displayed indoor airflow is not
reasonably close 10 tha value In the table, confirm cool-
irg dehumidilication is disabled, the indaor airlow trm
adpsimant is sat 10 0%, and verify the model numbars
of the |ndoor and outdoor unils e an approved com-
bination by the manufacturer Once the indoor air-flow
Is verified, the indoor ardlaw tim adjustment may be
charged 1o suit the installation and should be done orior
i final charge adjusimant.

N nT H: E: AHRI rated indoor air-floww may diffar

slightly from values in the tabbe balow,
MOTE: All indoor air-flow trims must be adjusted using
the blustooth cartractor's apgp.
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Outdoor Unit s t Indoor CFRE Disployed Indoor GFM Heoat-
Modal Mo, ing Moda ing Moda
AL BAY 248 VT A TED T
RITBAY 364 JV0A TS0 1000
AR saY IR 5 1430 1330
ADA BAYEDA O A, TG 0

9.8 System Start-Up & Refrigerant Charging

Mithout Fredriguront Leak Defechion Gengor,
M of Smalies| Conditioned Room O Space Wirs bndedr Unil is hnedalisd (iqf) Windrvers Regoired Total Condiienad
Fetal Systom | Mindmum Indoor Anom Aroa = Sar of 28 conditionesd
Charge {4z Eirflow (LR spacenroomd (4qi)
[estaric Fisrt Finor be Botiom Edpr o Lowoesd ikt o Dnive? Ve Dpesing or St Edig of
Yorfoar Gl Ravy coadipuration
2 F EFT HFT

50 thh kL k] F1- a4

£LA] Fid i ] 15 18T
151 434 1rad il ] i 281

a1 BB ELET 451 B ars
250 31 ARE4 Rl iR dRH
400 el T 71 451 HH2
R 1The Lo TliRg wh B
L] 1330 12502 5380 B17 T
a5 1447 10k BT THI [1EF]
5Kl 1E63 [H534 k! S LR
Bl 12n _ nnat

et e - sEfan Pedquiied
(HiH] 5 Tiga

If the Smallest Conditioned Space Room Arga is below the spacified valus in the lable for the Total Systemn
Charge, a Hefrigerant Leak Delaction Sensor will need to be installed. Variy that the Minimum Indoor Airflow

maals the specified valus for the Total System Charge amount using the sbove tables.

For systams that are faciony installed with Refrigerarnt Leak Detection Sansor, verily thel the Smallest Total
Conditionsd Spaca Area and Minimuam Indoor Aiflaw values meet the minimum values spacified in the abowe

tabla for the Total System Charge amiount.

1050

1110

I='!_EE

aftitute (Ha).

TGl

1423

1528

1,543

.68

adjustmant facton

Eiiiiitiﬂi-ﬁ‘i

Note: Instaling technician to comest 1he minimum

ropm ared of the space A oF the minimum room ares

of conditioned space TA by multiphying by the altitude
adiusiment factor (AF) bazed on the buliding site ground lewel

If the alitude s betwesn sach specified range in the 1able,
tha technizian may interpofate the alituds adjustement tactor
of round up the altituds o the next interval and vss the

dp-4nyg
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5.0 SYSTEM START-UP & REFRIGERANT CHARGING

CHARGING
ﬂ.WAHHlNG: Tha top of the compres-

sor ahall ia hot. Togching the compressor fop may re-
sultin sericus perscnal injurny.

ﬁ.CAUTION: R—i548 i3 classified as

safaty group A2L per ASHRAE Standard 34, Verfy that
sandjce equipment and instruments are sporoved for
use with group A2L refrigerants, and In particular with
R—454B. Failure to axercise care may reault in equip-
menit damage or personal irgury,

Charge for all gyslems should be checked using the
Charging Chart inside the access panef cover

Charge for all systems should be checked ageinst
the Charging Charl inside the access panel cover,

IMFHHTAHT: Total System Charge

Weight muat be annotated on the labe] provided ad-
jacant to the unit nameplate. Total Syatem Gharae
Weight can be calculated by taking the Factory Re-
friperant Charge ‘Weight llted on the nameplate and
adding the Fisld Instaltation Change Veight,

IMPQHTA"T: [ not operate the com-

pressor without charge in the systam.

Addition of B-454B will ralge high-side pressures (g
uid and discharga),

NOTIGE: aystem maintenance is 10 be per-

formed by & qualifisd ard certified technician,

The optemum refngerant charge for any outdoor unit
matched with an indoor coll’ar handler i3 affected
By the appdication. Tharefore, charging data has baen
developed fo agsist the field techrician in oplimizing
the: charge for all mounting configurations (UF = Uig-
figw, OF = Downfiow, LH = Lefi-Hand Eischarge. and
AH - Right-Hand Descharge:. Refer to the charging
ahart inside th access panel cover on th unit and
chomse the apprapriate column for the specific appl-
cotion being installed or serviced, New installations
utilizing etner an RCF indoor coll installed on & gas
furnace, BHEYY or an RHMVY series air haraler in

5.8 SYSTEM START-UP & REFRIGERANT

the dowriflow or harizontal rght-hand discharge may
raguire removal of some reftigerant since the facto-
ry charge could result in an mvarchargs condilion for
short Ime lanath applications,

The fallewing mathod is used for charging evstems in
the caaling and heating moda, Al steps listed should
b= performed to ensure proper chargs has been set,
For measuring pressures, the service valve port on
the liguid vakea {small valve) and the true esrvice port
lacated betwsen the two service valves are fo be
used.

lMFOHTANT: Refrigerant charging

must he performed when the system is operating in
chamgs mode,

MOTE: In addition to conventlonal chaming proce-
dures, the following requirements shall be followead:

s Emzura that contamination ol different refrigerants
does not cocur when using charging eguipment.
Hos=s or lines shall be a5 short as possible to mini-
mize the amount of refrigerant contaired in them,

v Olinders shall be kept In an appropriate poaition
according to ihe instructions,

« Enzure that the BEFRIGERATIMG SYSTEM s
earthed prior to charging the system with reirigerant.
* Labe the syatam when charging is complete {f not
already).

¢ Exireme care shall be taken not fo ovedill the RE-
FRIGERATIMNG SYSTEM.

Frior to recharging the system, it shall be pres-
sure-tested with the approprigle puming gas.
The systam shall be leak-tested on completion of
charging but prior 1o commissioning. A folkow up lsak
test shall be carried oul prior 1o leaving the site,

The following method is used Tor charging systems in
the coaling and heating mode, All staps listed should
be performed 1o ensure proper charge has baen sei.
For measuring prezsures, the service valve port on
thes gl valve ismalt valvey and the true serice por
located between the two service valves are o be
uged,
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5.8.1 Measurement Device Set-

U
Rﬂhm: B-4518 guuge set, attach the high dJnﬂs-
sute hose to the access litting on the liquid line
fsmall) service valve at the O unit

2. Atlach the low- pressure hose to the exterior sud-
tich port located between the two service valves
that is connected to the suction tube between
the reversing valve and compressor.

L3 ."'|.1.I!d.l'J.1 4 temperature probe within 67 [15.2
cim] of the oulside of the unit on the copper
lu_]md line {small line), For more accurale
measurements, clean the capper line pricor
ko messurement and wse g cﬂrat:d clamp-
an temperature probe of an insulated surface
thermocoupic,

5.8.2 Preliminary Charging by
Weight

“ﬂTlcE: fdjust the ayetem chargs by weight

far tne Enear iengih of the refrigerant Bne set.

For a mnew instaliation, evacuation of mter-connect-
ing tuking and indoor coil is adequate; otherwiase,
evacuate the enfire gystem. Use the factony charge
shown in "Electrical and Physical Data™ in Section
3.2 of these instructons oF on tha unit data plate.
Mole thal the chamge valus includes charge required
for 15 . [4.6 m] of siandard-size liquid line without
a filter dier,

Calculate actual charge required with the actual in-
stalked ligwid line size and length wsing:

1/4" [6.4 mm] 0.0, = .3 oz/ft. [28.3 g/m]

867 [7.8 mmi 0.0, = .4 oz . [37.7 g/m]

38" [3.5 mm] LD, = 6 ozt [56.7 g'm

127 2T mm] 0.0, = 1.2 oz [113.3 gfm]

Add & oz, [170 al for field-instaltzd filter drier,

Charge Adjustment = (Line Sel [oz/L) x Total
Lengath] - Factory Charge for Line Seat

Example: A threa ton heat pump unit with factony in-
stalled 387 liquid service valve reguires 75 i, of Ine
za% with a Houid fine diameter of 1727,

Factory Charge for Line Set = 15 fi. = 6 oz, = 9 oz,
Charge Adjustment = (1.2 oz, = 75— 8 oz, =
= 81 oz,

With an actcurate scale (/- 1 oz, [26.3 g} or volu-
metric changing device, adjust tha refrigesant charge
basad on the actual ling set length, If the antire ays-
term has been evacuabed, add the tolal calculated
charge.

IMPORTANT: Charging by walght |5

not always accurate since the application can affect
the optimum refigerant charge, Chaming by weight
5 conslderad a starting point OHLY, Always chack

the charpe by using the Charging Chart and adpist
as necessary. CHARGING BY LIQUID SUBCOOLING
PER THE SYSTEM CHARGING CHART MUST BE
USED FOR FINAL CHARGE ADUMUSTMENT,

= I 7 Y

T

|M PORTANT: n-s548 is s blended re-

frigerant of R-32 and R-1234YF (B8.90v31.1). Thess
two refrigeranis have different saturation curves
and therefers change stalte sl different pressures
ardd temperatures, W chargs 15 added to the system
in the vapor state, it is possible to have a dispro-
portionate amount of each part of the A-4548 blend
whilch will cause unstable and ineffizient operation
Therafore, it Iz critical to add B-424B8 |n the Hguid
farm onkhyl

dn-unis

5.8.3 Preliminary Charging by
Pressures (Optional)

1. Followirg airffiow venficstion and charge weigh-=in,
rur the urit for & mingmum of 15 minuas prior to
noting pressdras and larmperatures,
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2. Ensure thal the maximum operaling pressure 55
eted on the unl namepkzate kB considered when
connesting o any CONDENSER UNIT or EVAP-
DRATCR UNIT and design pressures are ndt ax-
ceaced,

IMPORTANT: oo condiions as

measured at the indoor ool must be within 2°F
[1.1%5] of oomfort conditions per the homeownes's
preferance,

HGTIGE: I the indaor temperaturs |5 above

e balow this range, run the systam ko bring the tempera-
ture dowh o ran the electris heabfumass 1o bring the
Berperatung up W0 walkin this rangs.

3, Mote the Ouldeor Dry Bulb Temperature, 0DDBE" =
*F ["C]. Unit chaming is recommendasd undes
tha following outdaor conditions ONLY:

Cooling Meds ONLY. B5°F [12.8°C] ouldoor dry
bullk and above

Heating Mode OMLY: Between 40°F [4.4%C
BOUF [15.6°C) outdoor dry bulls

4, Locate and note the design pressures. The dor-
rect boaukd and vapdr prassures ara folund al the
imtarsaciion of iha instaled system and the out-
door ambien! temperaturs on the Charging Shart
locatad inside the actess pane! Cover

Ligud Pressure; = psig [kPa]; Vapor Pres-
BLTE = psig kPaj

HD'TICE: The refrigarant pressures provided

are for praliminary charge check DMLY, Thase prassure
valuss ars lypical, but may vary dua to application.
Evaporator loed [indoor coil in cocding modefoutdosor
coil in heating maca) will caise pressues o deviate,
Thie values listed are for the corect matched indoor coil
ORIy

5. If the measured liquid pressurs is belaw tha listad
requirarment for the given ouldoor and indoor con-
ditions, add charge. I tha msesasured iguid pras-
sure is gbove the listed requirernant for the given
cutdoor and indoor canditions, remave charge,

5.8.4 Final Charging by Liquid

Subcooling

1. After preliminary charging by weioht or pressures,
find the design subcooling value, Thea correct sub-
cacling valee |1 found at the intersaction of the
imetafled systemn and the outtoor ambient tem-
perature an tha Charging Chart located inside tha
access panesl cover.
5C° frmm Charging Chart = F TGl
A liquid charge adapter must be used when add-
ing refrigerant to the unit,

and

lMPﬂHTAHT: Indoor conditions  as

measured at Thes indoor coll are regulrad 1o ba with-
i Z2°F (1.1°C) of comior: corditions as prefared by
the hamaowner and mius! have operated for 2l least
15 minules prior to final charge adjustment. Lind
charging is recommended undsar the following awt-
door conditions DMLY

Cooling Modes; 55°F [12,8°C] autdoor dry bul and
ghave

Heating Made: Beatwsen A0°F [4.4°0] and 80°F
[15.6°C] outdoor dry bulb

NuTlcE: Svetems shoubd not be charged

belaw 40'F [4.4"C| outdoor temperature,

HOT ICE: it tha imdoor temperature is above

or below the recommenced range, rnun the system to
bring the femperature down o run the stectric haat!
furnace to bring the temparature up,

2. Mote the measured Liguid Prassurs, Lig Press =

psig |kFal. as measured from the ligud

fmall} service valve, Use the Temperature Pres-

sure Chart below to nota the coreaponding sat-

uration temperature for H-4548 at the measured
ligquid pressure,

Liguid Saturation Temperahere, SAT = T
[FC].
3, Mote the [igud line temperature, Lig® = “F

[C]. &5 measured from a temperature probe [o-
cated within 6" [15.2 om] outside of the unit on the
copper bguid lineg {small inel, 1 iz ecommended
to us2 @ calibrated clamp-on temperature probe
ar an nsulated surface thermocouple,

4, Subtract the liguid line temperature from the sat-
uraticn  temperaturs to calculate  suboooling,
s‘li'T:_ﬂF In.l{:] = quﬁ_:F |-I::'| = EL':ﬁ_aF
"]

b, Adiust chargs 1o obtain the spacified subcool-
Ing wahse, If The measured subcooding leved is bo-
low the listed requirament for tha ghven outdoor
temperature, add charge, If the measured sub-
cooling level iz abovwe the Beted reguirernent for
the goven outdoor temperatire, remove chargs,

5.9 Completing Installa-

tion

* Disconnecl the hosaes Trom the pressure porte. He-
placs he pressurs parl caps and tighten adequale-
Iy te s=al caps, DO NOT overtighten,

= Haplace tha sarvice valve top cape lingeriight ard
then tightan with a wranch 10 adeguataly seal caps,
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5.8.5 R-454B Temperature Pressure Chart

Sataration
lamgaiatine
"F[E]

55 [-AE]
~50 [~AE]
45 |43
—=] [0
L35 [=4T]
<30 [-34]
25 (-39
M [0
18 [-28]
—10° [-23)
5 1]
G [-14]
b 18]
16 [-12]
15 -]

RAG48  R-354F
bbbl dEw ot
pig
peig [kPa]  [WFa]
2 1] g
$PH 3[R
T ] © [
0 186] B [56]
ST Rl
16 112 15 (108
2 a9 (128
24 [18F] 23 [158]
23 a8 27 (18]
=6 (234 32 @219)
¥ (2] 97 [2a8)
&5 [317] 43 [20d)
52 (A5] 49 [337)
50 44| 55 [387]
& J455] B3 [432)

Zafwrmiien  R-4548 R-4540

tEmpeaiure Bubible geiat
i [WPa]

F el
17 |8
18 -7
z1 |6
Al ]
Zh =)
# -3
2 g
3 |-1]
3 71]
35 [
a7 [
38 [
41
a1 [§]
a5 [7]

B A7)
2 (436
T [
73 [3]
23 [ia)
66 [M]
B [ETE|
B [B45]
97 (BT
1 [
T [728)
110 [757]
14 747
119 [515]
123 [349)

e podng
ity (W]

& (45
Al [47H)
12 (40
75 518
. [541)
R2 [5G
B (090
AD [Et5)
93 [B47)
07 [E6E]
10 [dea)
105 [723]
104 [7ad]
13 762
18 [317]

R-E54R

g S
FIO paig kpe)
AT E 128 (A1)
43 ) 133 [314]
a0 132 [Bdl
B am 19 (s
35 1A 148 [TioE
ST M 153 [I0E5]
88 15 168 (106
&1 [16] 184 |¥10E
&Y 17 17D [rie
&5 18] 195 (1A
&Y (1] 187 [sg]
B2 [21] 167 [792
1R 1ed [rEas
71 129 2O (13T
T5 (74 DDA |24

A-A548
i pasint
preiy [Wra)
1 [aey|
127 |67
e |
VT [Be2)
4z Eel
7 [
152 [1044]
157 [1085]
183 [1129]
168 [1161]
174 [1201]
180 |1242)
186 [1284]
192 [1326)
199 [1370]

2 [27)
35 [21]
80 faz|
ns [a5]
100 [aa]
105 [41]
e [
RERI
120 )
125 [58)
130 B
135 [57]
140 (59)
145 53]
150 [66)

229 (15404
741 [VFEF]
50 (1704
200 [V
301 [T
323 [27I5)
44 (388
70 [755T]
896 (272
427 e
4501 [3T06)
480 [3309)
Bt 4]
R43 [37d4]
577 [24TT]

e palik
paits [KP2]

215 [1483]
233 [1FDA)
251|173
270 [9BEA]
291 [J00d]
312 [2154]
245 |4
350 [247F]
304 [2600)
a7 [2R33
434 [06]
488 [3247)
CLERELEL!
531 [3REJ]
565 |3R04]

DO NOT overtightan.
¢ Replace contred box cover and sarvice panel and install 2orews 1o 2ecurs panala,
* Beatore power o unit at disconnect i1 required,
¢ Exit Charging Mode and configure Ecolet™ Control Centar or tharmostat per the thermasiat installation n-

atructiona and set to detired mode and temparaturg,

dp-4nyg
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6.0 SEQUENCE OF OPERATION

The following sections provide detaifs on how the
RDABAY outdoar systems are deslgned to operate
ursdar normal congditions,  Under abnormal condi-
tionz, Active Compressorand Imvertsr Protection fea-
tures built into the controls may alter how the systlem
aparates 10 protect the compreasor and inverter from
damaga. The seguance of operation & bazed on the
gysterm beng set up for EcoMet™ communications
using an EcoMet™ enabled alr-handler or gas furnace
ang an BcoNet™ Contrgd Genter. A section ks pro-
viged at the end that describes how the system will
aperate if 4 conventonal 24VAC 2-stage thermostal
1% Lsed,

6.1 Cooling and Heating
Mode

The RDAEAY unlt has several modes ol operation,
Theze moges are listed and described below,
Instaflabions with Econet Stat and matching Rheam
indoor; The unit will have fully variable opération and
has overdrive cagability in both cooling and healing.
Heating mode operation allews the unit to daliver up
to T0% of rated nominal capacity at 5°F Al diag-
nostic faatures of the Econel system are available
thraugh the thermostat and the Contracior App.
Instababions with a matching Ecoret indoor unit, and
& 24V legacy 2 Stags thermostal: The unit will have
3 speeds In both cooling and heating. Cooling and
heating capacitios are Bmited o the nominal raling
of the aysfemn. Diagnostic mformation i available
thrawgh the Contractor App. The unit will run on low
slage {or & period whan a Y1 call is given, and will
bump 1o IMermediate speed and continue o fun &t
that speed until the call is satislied, or the thermoslat
dovias B ocall Ber bigh stage By anamizing Y2,
Instaliations wsing a 2 Stage non Econet indoor and
a2 Stage 24V thermostat: The unit will operata at 2
discreet spesds In both cooling and heating. CTapac-
ity is limited 1o the nominal rated capacity in haal-
ing and cooling modes, Hagnostic data is availzble
thraugh the Confractor App.

Installations hat use an existing mndoeor coll ‘with a
24V 1 Only) thermostat and have the utility tesmi-
nals shorled on the UDDC board will slart the unit
whan thare s a 24V cal from the thermostat. The
LOOC will vary the outdoor unit speed, comprassor
and tzn, to maintzin the nepded capacity based on
the temperstura of the gas returning from thea indoar
diit.  ¥ith the indoor modifisd to provide 2 slages
of airflow, the unit will adjust capascity to deliver the
proper cooling and heating for the space. A Y2 Wirg
is naot required to be run {o the outdoar unit from the
2 gtage slat.

6.2 On-Demand Cooling
Dehumidification

The EcaMet™ Control Certer can be configured for
On=Demand Dehumnidification. This features allows 1he
systemio automatically increase the level of dehumid-
ification in the copling mode by decreasing the indoor
air-flowr By 15% when the indoar relative humidity
maoasurad al the Control Center nsas above the sat-
paint. Onoatharalative humidity drops (o or Balov the
sat-paint, the indoor air-flow lavel etums 1o nomal,

6.3 Low Ambient Cool-
ing Mode

Some sppdications requira for spase cooling whean
the outdoor ambient tempesature is bslow nomal
<B&" F [13°C) such as a compiter reom or an in-
tenar space with a heat source that must be cooled,
RO BAy heat pumpas are aquippad with a spacial low
ambiant coaling mode that allows the systam o pro-
vide coaling when the autdoor temperatura is bhelow
5% F [13°C] by oycling the cutdoor fan to maintain
an adequate condensing temperature and sub-coal-
ing level based cn an input from the coil temperature
thesrmistor

6.4 Supplemental Elec-
tric Heat in Heating
Mode

If the building load should exceed the heating capac-
ity in exirarms outdoar conditions, the EcaMet™ Con-
trol Canter or 24 VAC 2-stage thermostat will direct
tne RH2YY ar RHMVE ai-handler o energize supple-
menta] electric heat as reguired to meet the bullding
foad, The indoaor air-flow will be forced to operate at
the maximum kevel for the system,. For 13W haatars
and highear, the supplémeantal electric haat will be ener-
gized in two stages as required, The comprassor and
outdoor fan will continue to oparate at maximum ca-
panity while supplemental electric heat is energized,



6.5 Dual Fuel Applica-

tions - Heating Mode

i the buldireg load should exceed the heal pump
healing capacity in sxtrame outdoor conditions, 1he
EcoNet™ Control Center will diract the ouldoor unit
to shut down anag haating responsibility will be frans-
farred to the gas furnace. An outdoor ambient lam-
parature can be set in the EcoNet™ Control Center
1o diract tha system o automatically swilch to gas
heal whan tha ouldoor ambéent femperature drops
balow that sef-point. i the EcoMNat™ Cortral Can-
ter & st to the EMERGEMNCY HEAT (Furnace Only)
mode, heating respohsibility will be transterred to the
gas furmace.

6.6 Demand Defrost

Cafrosting of the outdoor call in the heating mode is
conirodled by the Univarsal Outdoor Contmlt (UCDC;,
RAOT3AY heat pumps ufilizes "demand defrost” that
initiates a defrost cycle anly wihen frosting is detect-
ed an the outdoor coil during heating operation, The
LHODE continuoushy manitars the Cutdoor Ambisnt
Temperature Thermistar {OAT) ard Culdooe Cail
Temperaiure Thammistor to determime when a defrost
cycleis requirad. The following sequence is followead
for defrmst cycles,
*  Defrost Initiation; A defrost oycle 5 initiated
whan the followirg conditions are met,
1. The outdoor cail temparature is below 35°F
1.7
2. The compressar has operated for gt least
34 minutas with the ocutdoor cail
temparaturs alaw 35°F [1.7°0L

3, The UODC determines a defrost evele
iz required bassad on the OAT and EVAPIN
termparatures.
If the above conditiona &re mat, the follgwing
action will be taken,
1. The compressor apaed is ramped o the
pradetermined reversing valve switching
sp=ed for 30 seconds bafore the reversing
valve is de-enamgized.

2. The reversing valve is de-enargized which
will causs it 1o shift to the cooling position,

3,  The Indgbr si-handlsr or gas furnace
iz directed to supply supplemantal heat
to prevant cold air from being discharged
frosm the supply registers during the
dhairost oycle.
4,  The comprassor speed is ampad to the
pra-dalermined dafrost spaed for the
duration of the defrost cvcle,

Defroat Termination: The defrost cycla will con-

finue until the coll temparature has reached the

termination lemperaiure o 14 minuias have
elapsed, whichever comes first, The faciory de-
fault termination temperature = 80°F [15.6C)

When the coll temperature reaches the termina-

tion temparature o 14 mimtes have alapesd, the

folowirg action is taken.

1. The compressor speaed B rameed to the
reversing valve awitching speed for 30
2econds before the reversing vahe is
energized,

2. The reversing valve will be energired,
switching it back to the heating position.

A The cutdoor fan motor is enargizsd,
4. Auxilrry heat s de-enargized.

5. The comprassor speed will ramp 1o 2 pre-
datermined oll ciroulation speed for B
minutes.

G, The system returns to normal keating
operation as dirgsted by the EcoMet™
Control Center

7. The defrost termination emp can e adjust-

#d
using e Contrastor App.

HNOTE: Should the cutdoor ambient tempera-

tire thermistor fail, the UODC will initials a de-

frost every 34 minubes of operalicn when the
coil temporaturs is below 35°F.

6.0 SEQUENCE OF OPERATION

uoijniadg
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(omponents

7.1.1 Board Features and Con-

nections

RDAEAY outdoor units are equipped with a Unbvar-
sal Cutdoor Contrel (WOGC) that imerfaces with the
inwarier, EcoMat™ Control Center, and EcoMNat™ an-
abled mir-handler of gas furnace uaing the EcoMNel™
soaral commumication protocol.  The UODE pro-
wides a low woltage berminal block for contral war
ing and connections for varous senscrs, confrols,
cutdoors fan motor and inverter, [Tan alert or alarm
octurs the Ecorel Control Center will display the
active faults a5 well as fault history, IF used with the
comvantional 24 VAD Z-stage thermostat then these
faults can ba found using the Blustooth Contrac-
tor's App. Bultons are proviced to nitiate and fer
minate varous test modes. & plug=in memory Sard
provides model specific information {model data)

necessary 1or proper

The following is a list of features on the UODC and
lecaton of each.

1. Bluatooth
2. Dischge Tamp
3. EXV
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7.0 COMPONENTS & CONTROLS

ﬁ 7.1 EcoNet™ Universal Outdoor Control (UODC)

4, OAT

5. COILAOST

6. OLT/CPT

7. ‘Suction Pressurg Tranducer
8. Liguid Pressure Tranducar
3. Reversing Valve

ib. HPS

11. Cammaoan

12, Pressure Relief Vahlwe

13. ModBus

14, 5W1 ang SW2

1E. FPower Supply LED

6. Fault Cads LED

17. CPU Status LED

18. Heating Stabus LED

18, Gooling Status LED

2. Blusloath LED

CAUTION: unit may sTaRT SUDDEN-

LY AND WITHOUT WARMIMNG.
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7.1.2 Factory Superheat Setting

The LHHFG is pre-programmed with the oplimum superbeat setfing of 67 for each outdoor unit.
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7.0 COMPONENTS & CONTROLS

7.2 Power Inverter Compres-

sor Control

REABAY putdoor units anre egquipped with a power
inverter thal varies the compressor spead to malch
the changing capacity nesds of the conditionad
epaice, The inverler interfaces with the Universal
Oistdeor Sontrol (WSEE) which communicates the
level of system capacity that is reguired to the in-
verter based on input from the EcoMet™ Control
Cantar or conviantional 28WALC 2-stage thermastal,
The inverter converts incoming single phase pow-
ar 1o simulated wanable fregquency 3-phakse power
that is connectad o the J-phase compressar mo-
tor. Each of the four BD18AY models has & unigue
inverter epacifically designed and gualified for thal
specific model 1o provide reliable operation urder
the maos! exirame conditions. Each inverier 5 pro-
grammed to monitos, inpul curant, input voltags,

25 Tons

Compreasor spead and Fan spead. When the in-
varter jdentifies a condifion that could patentially
reault in compressar of invertar damags, it automai-
icafly reduces the compressor speed unfif a more
reliable operating conditon s ohtaimed or shuts the
compresaar completehy off if necessany. Once aafe
operating condittons are attained, the nvertar will
gradually increase the comprassor spaed inoan at-
tempd to mest the capacity demand as long as the
operating comditions remaln within the safe operat-
ing range of the compreasor and invertar

[. RS485 Communication
2. Input Power

3. Drive QOutpan

4, 0D Fan Motor

dﬁm@
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System Protection

Thi controls found in the RO BAY outdoor units are
designed fo prevent tha system (ram opanating in
urder condbons that could be harmiul to the com-
pressor and inverer Tha Universal Outdoor Con=
trivl (OO and Power nverter continuausly mon=
itor multiple sensors, curment, and voltage and will
medity the compressor spesd or completely shul
the system down to prolact the comprassor and/ar
imvarter il harmiul operaling conditions ahe Sangod,
This process s called Active System Protection.
Sactions 8.1 = B.14 give & bref description of the
diffarent forms of protaction that are provided. Be-
far 1o tha Econet halp pages on the Bheem website
for lurther troubleshooting and disgrostics,

8.1 Minimum Run Timer

Aomifimum run time of 5 minutss is marlaired by
the WSODO o0 minimize shart cycling which can be
harmiul fo the compressor

8.2 Oil Return Cycle

Whan tha gysiem has been operating &t signifaanthy
recuced capacity for an extendsd pericd of time,
the Universal Dutdoor Control (UPCDC) will signal the
Inverter to speed the compréssor up ta 7O capac-
ity to help bring any oil that has accumudated in the
indoor cod and rafrigerant lines back to the com-
EFEES0F SUME,

8.3 Low Suction Pres-
sure/ Loss of Charge

The Universal Cutdoar Cortral (LODC) continuous-
by monitors the Suction Pressure Transducer imput
ard will protect the compresaor from damags by
shulting it down when the suction pressura drops
peloy 50 PSIGE [345 kFa] in the cooling mode and
balow 15 FSIG 103 kPa] in the heating mode. &
low presssre condition can reauld from nadeguats
indoor air-flow, low refrigerant charge or & restriction
in the refrigerant circuit. The UODC will aliow the
compressor to egtan f the auction pressurs rises
to 4% PRIG [B55 kPa) in the cooling mode and 440
PSIG [276 kPa] in the heating made, A low refrig-
erant pressurs fault will be ignored for the first 90
secords of compressof operation and during the
entire defroat cycle 1o elminate nuisance faults,

If there are 3 bow pressure faults inthe same call for
cooling or during 120 mnutes of centinuous heating
aperation, the UOEE will lock the compresson oul
angd the EcoMet™ Control Center will display a Low
Refrigerant Presaure Lockeut fault on the screen, |f
the cutdoor amblent 5 below -10°F [=23%0] In the
hesting mode whan the lockout oecurs, the.control
will automatically reset when the cutdoor ambibsnt
riges o -10°F [F23%CL  If the outdoor amblant is
abova -1FF [-23°C], & manual reset is reguired for

8.0 ACTIVE SYSTEM PROTECTION FEATURES

the UODC {o exit the compressor lock-out mode
and clear the fault. This s accomplished by discon-
necting the electrical power Lo bolh the indoor and
outdcor wnits for 1 minute and than reconnacting
prsar

NOTE: If the system experences a low refriger-
ant pressure lock-out, the system should be eval-
uated to determine the cause for the low prassure
conditisn and corrective action taken to aliminate
the cause. Possible causes include low refriger=
ant charge, failed indoor blower motor, dify re-
turn air filter, or a dirty indoor coil in the cooling
mode or low refrigerant charge, a failed outdoor
mator, or a dirty outdoor coil in the heating made.

8.4 Compressor Shut-
Down Sequence for
High or Low Refrigerant
Pressure Fault

The compressor is commandsd to opearate at
zaro il RPR for a mimimum of 5 minutes,

2. The outdoar fan motor will continue to operate
during tha & minute compreszor off defay,

3. The UODC and EcoMet™ Control Centar will
display the applicable fault code.

4. I after 5 minutes cogling or heating damand
pargigte and the pressure has reached reset
conditions, nommal aystem operation will e-
suma and the fault cades will be cleared from
the UODDC and Ecolet™ Confral Centar diz-
plays.

a. IF afier & minutes corling or heating demand
peraiEtas and the preasure has not reached resst
conditions, the ouidoor fan motor will be shat
down, Once the pressure reaches resset con-
diticna aftes the & minute delay, nommal system
operation will resums,

8.5 Overcurrent and
Current Imbalance

i ihe compressor cureni sxcesds an accepiable
kvl for the comprassor or inverter, the inverter will
reduce the compressor speed 10 aliow the cument
1o return fo an acoeptakbla level, I thers s 8 curment
imbalance betweean the compressor J-phase wind-
ings, tha inverter will shin the compreasar down for
5 minuies and will lnclk the comprassor out if theme
are 3-fauliz within a single call for operaticn,

8.6 Compressor Opera-
tion Outside Envelope

It the mwerter detects that the comprassor motor
targue exceeds an acceptable level lor the com-
prasson the inverter will reduce the compressor
speed to keep the torque at an accepiable level.



8.0 ACTIVE SYSTEM PROTECTION FEATURES

8.7 Over and Under
Voltage

If the supply voliags or infernal DS woltage is not
within an azceptable cperating rangs, the invertar
will ahut the compressor off until the valtage returna
te an acceptable kEvel

8.8 Inverter Over Tem-
erature

the internal inverter temperatine sensors detect
axcessive temperaturss within the imverter, the in-
vanar will reduce the speed of the compressor or
ahut the comprassor down until the temperaturas
dron to an acceptable level. The comprassor will
b locked out if thare ara 3 faults within a single call
for operation.

8.9 Controls and Com-
munication Malfunction

It the controls senses & malfunction within the con-
trof ayatam ar communicaticns or i aystern modsal
data is not gvailabls, ihe controls will act to shut the
gyatem down to prevent the system from operating
at a condition that could harm componanis,

8.10 Sensor Failure Default Operation

If the contrals sense an extemally connected sensor
haz failad, the system will enter & fail zafe operating
miode ardd will cantinue to condition tha apace untl
the zensar can bereplaced. A& fault code will be dis-

played on the EzoMet™ Cantrgl Centar and Universal
Cutdoor Contrel EMantifying which sensor hag failed,
Sas the table below for the default operation for a
sensor failure,

FAILED COMPDNERT FURETIEN

BEFALILT IPERATION
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L1 S Dy
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8.11 Exiting Active Protection Lock-Out Mode

Exitimg an Active Protection Lock-Out mode can
e acceomplished by disconnesting sfectrical pow-
af 1o bath the indoor and outdeor units for 1 minuta
and then restoring power,  Keep in mind there was
g reason for the lock-out, 8o the faull code on the

Liniversal Cutdoor Conrdl (UG or EcoMet™ Cion-
trol Center should be read to assist with diagnosing
the roat cause of the losk-out and cormctive action
shauld be taken to prevent the system from repeat-
Ingg The lock-out,

udipanlg wajsis
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9.0 DIAGNOSTICS & TROUBLESHOOTING

Advanced operating status and diagnostic information is availabla through the Ecobet™ Control Genter that
graathy enhances the ability to guickly and accurately diagnose systemn fadlts.. For further assistance for trou-
bleahoating a system pleasa ses the Bluetooth Confractor's App or the Ecansct Help Pages at myrhesm.cam,
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9.0 DIAGNOSTICS & TROUBLESHOOTING

Advanced operating status and diagnostic information is available through the EcoMet™ Control Center
that greatly anhances the ability 1o quickly and accurately diagross system faults.  For further assistance
for troubleshocting 2 sysatem please see the Blustooth Contractae's App or the Econect Help Pages at
myrheam.com.
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9.0 DIAGNOSTICS & TROUBLESHOOTING

Advancad operating status and diagnaostic iInformation s avallable through the EcoMet™ Cantiol Center
that greatly anhances the ahility to guickly and acourately diagnosa system faults,  For further assistance
for troubleshocting a system please see the Blusteoth Contracter's App or the Ecensct Help Pages at
myTheEem.com,
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9.0 DIAGNOSTICS & TROUBLESHOOTING

&% 9.1 Checking Transducers & Temperature Sensors

TRANSDUCERS:

Checking fransducers for accuracy can be tricky. A
techndcian wll be reguired to do samea voltage read-
ing and math to velidate the fransducer ia function-
ing propery, Additionally, comparing # to a reliable
source can &lso be a challenge, Unless the gauges
hawe besn calibrated reoently, the questicn remsins,
which one s pghtT

Kricwing where 10 fake the measuramernt, and get-
tingg sofic reading is crucial, Measuremeanis sre dong
in the 0-5 volt DO range. One confusing point may
pa thal we will take our measuwraments DUT and
IM to the conbrd, whizh gre reversed whan we talk
formulaz because wea want the N ard OUT of the
transducer. For instance, 5VDG out of the corrral
board, fransiates fo SVDC imto the transducern And
the loveer variable vollages output from the fransduc-
grwill be the Input tothe control board,

The tramaducer is not ramoved or dizconnaciad o
maks these checks. The tachnician's mater leads
ne=d to be the smaller nesdle type, or aciual nee-
dles can be used fo gain access fo the pointa of
reEsLTamants,

Forrmudas for calculating gauge pressure ase shown
Deloner.

SUCTION LINE TRANSDUCER:

PSIG =375 * (WD sut ¢ WDE In) - 51,956

LIQUID LINE TRANSDUCER:
PSIG = 812.5 * (VDO aut / VDT in) - 105358

IMP“RTAHT: Do the division inside

the paranthesis first, muliplication second, and sub-
trastion kast.

SUCTION LINE TRANSDUCER:
VDO out= 2.4

VDCim=51

S0,
PRIG=375-{24/51)-51.958
PSIG = 375 < {0.47) - 51.95&
PRIG = 176,25 - 51.9568

PRlG = 124,284

LIQUID LINE TRANSDUCER:
VDC out= 3.4

W in = 5.1

So...

PSIG = 812.50 * (3.4 / 5.1) - 105.358
PEIG = 812,50 * (0.867) - 105.358
PSIG = 541.67 - 105,358

PEIG = 436,312

The pressures are best measured when the syatem
is aff since they will be the most stable,

Thie indoor transducer may be removad 3o the pres-
=ure can ba checked with gaugss at the actual port
the frenaducer 5 connected to, Prassumes for out-
daoor transducers can ba checked at the autdaor
unit senvice ports with gauges since they are gloze
enaugh in proximity 1o the fransducers,

With the aystem powared. uss tha smaller metar
tips to measure the voltage at the back of the trans-
cucer hamess where it plugs into the control board,
Valtage In will be measurad from the Red and Slack
wires. (Redis +, Black la -1 This should be very close
1o SVDC, but may vary by a few 1/1(1ha. Violtage
Ot will be measured from Dreento Black, [Greenis
the variabie +, Biack remains ).

ssoufivig
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9.0 DIAGNOSTICS & TROUBLESHOOTING

ﬁ {Cont.)

TRANSDUGERS:

Checking fransducers for accuracy can be tricky. A
technician will be reguired to do sama voltage read-
ing and math to validate the transducsr g function-
ing properly. Additionally, comparing # to a reliable
source can &lso be a chalengs, Unless the gauges
nawa bean calibrated roantly, the questcn remsins,
which cne s rnghtT

Krigwing where 19 {ake the measursment, and getl-
ting sofic reading is crucial, Measuremeanis are dong
in the O-5 wolt OO range. One confesing paint may
ba that we will take our measwraments QUT and
I te the controd, which are reversed whan we talk
formulas because we want the N ard DUT of the
fransducer. For instance, BYVDG out of the corrral
board, transtates fo SYDC o the transducer, Amd
the loweer variable voltages output from the fransduc-
ar will be the input 1o the control board,

The tranaducer is not ramowad or disconnectad 1o
make these checka. The tachmivcian’s mater leads
ne=d to be the smaller nesdla type, or aciual nee-
dles can be used to gain access o the pointz of
Measuramants,

Forrwdas for calculating gauge pressura arg shown
el

SUCTION LINE TRANSDUCER:

PSIG = 375 * (WDO out / VDE in) - 51,955

LIQUID LINE TRANSDUCER:
PSIG = 8125 * (VDO out / VDT in) - 105358

IMP“HTAHT: Do the division inside

the paranthesis first, muliplication setond, and sub-
trection kast.

9.1 Checking Transducers & Temperature Sensors

SUCTION LINE TRANSDUCER:
VIO out= 24

VDO im=51

b T2 S

PRIG =375-{24/51})- 519568
PSIG = 375 *{0.47) - 51.956
PRIG = 174,25 - 51.956

PEIG = 124,284

LIQUID LINE TRANSOUCER:

VO out = 3.4

WD in =51

So..

PSIG =812.50 * (3.4 7 5.1) - 105,358

FSIG = 812,50 * (0.667) - 105.358

PSIG = 541,67 - 105,358

PSIG = 436.312

The pressures are best measured when the syabam
is off since they will be the most stable,

The indoor transducer may be removed 50 the pres-
aurz can be chacked with gaugss at the actual pori
the frenaducer s connected to. Prassures for out-
daoar transducers can ba checked at the outdaor
unit senvice ports with gauges since they are close
enough In proxamidy o the transducers,

With the aystem powered. uss thas smaller metar
tips to measure tha voltage at the back of the trans-
cucer harmeas whers it plugs into the control board,
Voltage In will be measurad from the Red and Black
wires, (Redis +, Black is -}. This should be very glose
to VD, but may vary by a faw 1/ {kha. Voltage
Cht il e meaaured fromm Green to Black, [(Dresn ia
the variabde +, Biack remaine -).



9.0 DIAGNOSTICS & TROUBLESHOOTING

9.1 Checking Transducers & Temperature Sensors

£

(Cont.)

All the temperaturs senscrefthermistoss used in the
equipment use the same scake of 10.000 Dhme at
TTF (25T, This means, a8 sensor expoaed to 77T
will ahiovy 8 reslatance of 10000 Chma +/~ 1%, Az
the temperature decreases, the resistance increas-
a5, Altermatively, as the temperaturs increasas, the
reaEtance decreases,

Measurermants will be made with the sensor discon-

Apply resistance measurements to the chart found
below and compars (o the coniml,

A2° will have a resistance +/= 1% of 32 650 Ohms:

I the evert Calsius | being used. the Fahrenhait
lamparature will nead to be converled,

L =F-32"5/%
Examipde using 32"F
C=E2-32)°E/9

nected from the control board, Agan, comparing C=10"5/8
the results must be done against & chlibrated tester, "Co=280/,09
A glaas of water, mixed completely with ice chips =278

and given sevaral minutes o seltle should meaasure
32 10 32.4°F [0 - 0.2 70

ssoufinig

T T e e e o ]. v T
i 85 A7g 3 a1 73s BB [FREE 29 5 961
1 Bz 710 3 W 86 &7 12 E11 100 5,897
] REE 35 20,000 B 19 485 101 5 897
E 77649 a8 20,171 B 12184 12 5670
1 75,249 a7 8,976 i) 11,663 103 5 446
3 72,931 a8 #7.589 71 11,501 104 556
& 70,685 a3 20834 72 11,307 05 5,208
7 48,541 40 25,100 73 11,051 106 5 004
a 88,442 A1 25,304 74 10,762 107 4 982
a Bl 475 42 54,706 75 10, 64 108 4478
10 B2 475 43 24 038 T 10,247 108 4 757
1 80,502 A4 23 353 7T 10,0404 0 4,865
12 5 771 45 23 7Rf TR 9,760 11 4,562
1 §7.012 40 28 158 i 9,520 Ha 4,464
1 65,911 47 21_HER an 8,205 113 £ 368
15 53 87 48 20,996 &1 9077 114 4 274
18 62077 43 00 441 A @ A3 115 4163
7 50,540 ) 18,802 ) 4.851 110 4,094
1" 49,054 £l 19,570 Bd 8,140 17 4.007
T PR ] 18 472 A& H,260 118 3800
an 45, 225 3 18,979 B H (18 119 3,848
3 FYET T fid 12,003 'R 7.5 120 378K
[ 43,578 E5 17498 T RS 121 3,470
3 42,318 o 16,007 ) T.ED7 122 3,602
3 11 0435 BT 16,560 By 7,233 123 9,827
45 49 820 ) 18120 51 [RLT 121 T 454
g 30,778 ) 15,110 ) 1000 125 3448
7 ATHTR ) 18,112 B B 8 126 1373
1 45 £02 i1 14,425 %) B BAS 127 Aada
29 A G 2 1 540 B EE 128 3177
a 44 58 23 14,778 B B,383 120 Attd
1 CEET 7] 1,820 'R B 298 EET) 1048
a3 13 B0 B 1475 & 5,095
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9.0 DIAGNOSTICS & TROUBLESHOOTING

% 9.2 General Troubleshooting Guide

.aWAHHIHG: Dieconnect all power to unit before servicing. Cortactor may break only one side,
Failura to shut off power can cause electrical shock resulting in personal injury or ceath,

SYRMPTOM POSEBLE CALISE REMEDRY
Lird® @ nalb run = Foawal aff or inoes alectrcsl sornaciion = Ghech for comect wiltege gt ina veliags connecikng
N Comaarsiing unit.
= Tharmisatal sol oo Migh o ke & Faset — Powar cvcls hign and o vofags o oautdass
= LIn i Aot comrasonr protsshion i
loes kAl monde & Choph conleo] bodd dagnedtld codes,
# Hoplics futearesal breaker,
Binin usesdripped Leaphor s Chsch wiring. Feplacs trarsfonmnes,
Transfarrner. dedective & Hege by cpcling power 1o unit. Al ses high haad

Loww-pragsure sortrol lesk-out Chechk for refrigerant leaks.
Miswring of communkcations [Comirunica- ¢ Chack communicaban wreing.

L}
* High-pressine control keck-oul pressune and fow suclion pressune eredes,
L)
[ ]

Diagnostics

L 1 o contirucushd
¢ [nfochan controf Goard
Cuitdsar fan e, | poae ponnecton = Chech Ior comrsst valtage ol filer mind inveder Check
tompresssor doean't arel t n ol tonraclions.

& Commurcaiion sable decomestad or fafsd

= Comprassor sluck, groundod of oRen reotor
winding, open inkarmal ouerisad,

* Laswe-wnltage condion

Check tontrol bodrd daprostic todes,
HAoplacg

* Impropsrly Sizad U Racakulate lad,
= |mpropar indoss aiow Chah pirfow, Shodd be approsimatedy 400 GEM

* Incormact melrigarant chargs 1189 I's] par ko,

* Air roncendensibles, of mestum n system |« Gharge per procedure alteched fo unil senres ganal.
= Fastiicted Relgerant Gircuit

Irralicdant cooling

L]

Fecovar mfrigerant, Evacuate and recharge.
Feapiace Mikar i,
o Logate realriclion snd ciear

Diompressor sl ® Imoomect woltmga * A irenrier inpul feminals, volfaga must be betwaen
cycles s Improgarly sizad Lt IH."--:."._-..’-J..W.II-.{.“ witien unil = oparsling,

= Hatmgerani underchanga o oyercharnga » At chargs par changing ohar,

= (LPC of HPC Gpadiing
H"JQ'F""JRB Fwpoqt B Lo inapasie @ty = inorapss e Of Dioswar o refucs saitachian,

Rardace air [hee,
Higg# b, Loy wapor = ﬁ!-z:l'.rr:l.'rwl I fiquid lind, sapacdion deddce of | E‘umm'uu- fefaliac s dalacliye Sorrpiadnit,

presaglrag Tilfer iy & ey TEW oparation.
= Bfuck THY
Higin hagd, high & sty palibkissr S ol & Tk Gl
L el v L H‘:rl"l-I,IEl'Hﬁl tl-'ﬂ:'fl:f'lﬂlljlt & Correc] sysiem Shondes,
pragaurs — Coaliegd o ulgsar fan nat renreng & Fspair or N
mods = .:u'r of nodcinceirsibdeg noSeatag & Hgcowsr raliidgesant. Evscuate eod recharges.
a

Ly Fravdd, Migh vapar |« Fsvarsimg Wiakee Beaaing by Wardfy Larminkos and pressues ramsduessr sofmsclion
prassures = Bad comprasasr nnd opetalion

= Heplaos reversing wmhee

* Aaoplacs comproasor

Lo vspeow, povol  Losw insdoar airlow ¢ Inorgase speod of bieeer or reduocs msinobon,

Coampresson, ined " rraking malony B8 'F ouiciadrs Aoplace air fiker

incioar coid * fdaisture in sysiem * Accovor refmgorant. Fracuate and recharge. Peplase
* Lo wribient <oolmg not operating (ool or fittar driar,

ambiant tharmmiglar failimo)
ExCaraia g

: Aachwck kad calcedation,

Difactive pormpaass Hiplacs aomprasaon

TRy hunking Lheck thammislar 1o vapor [ma conrectian, Gheck G

Air or ponabndaiaibdas 0 Syatem dalribufion o il

* Check gucticn [NSMEton Gmd pressung Traseduce
coeraticn

« Fscows eligerant, Evacuats and rechargs

o Famove B oonfiim TEY movenanl Clean TRV inoide

with nitregen to resnosss any detris then rsicatall |

Facower palvigemant. Bracusls snd recharge.
Bdjust charge per Chanding char.

Hign vapor presema

Fucualimg feaa and
VBRI DeRbELGd

Gumle or pL.i':lng = Air of nonconceisibiss osystsm
rusinm al e s * Lirgsrcharise lzng line apploation
chedvice oF Fould lires




9.0 DIAGNOSTICS & TROUBLESHOOTING

&% 9.3 Service Analyzer Charts

COMPRESS0OR OYERHEATING — HIGH DISCHARGE TEMP

SYMPTOR FOSSIBLE CALSE REMEDY
Lew dhairge Chack syalem charge.

Werity sudlion thermisior sparation = "=
[0k tharmision) Hepleces e rfmsiod

Warlfy prags ire transducer opecatian npul
and Heplass tharmisior andfs harniess andior confrol bosred.
oiput woltage

Faulty metaring dauice, Inadegquata skotion Ragtricted cap tuba, TRY
Inarmiisthar or pressara fransdetay oparation, Foreign matier stopping fiow

High suparfaal

f@rsatar tham 157F B Haot alr fartlic) enbaring return
~5.3°C] wit el Higits mtmrnal lnad
3 Faal solrce on; rnrwirad or Tauty conteol
Dty Ecied,
P rction n kuld Bne -
Lir Hirkad,
L v g

Lk P persssurs - -
Ciperaticdgy inbes ambiant lBmpsralures

Wapar or Bquid Ina subloctnd to high heat Hod aftic
sourdn Hiod v aie fine
Lagss wilie cannectiong Ghack 'wiring.
Leva |ine widlaga Fowmai coanpaiy probilam, Iransienmes RAeport grokdem,
Linderp e wire faading wmil Coomact and oomekate MagnomEis.
Owarmrarge Check mysterm charoe
it ﬁmt“pump col Cloan cal
Faulty or wimng ste heat pump i2h motor Aepface fon mador

Hepiaos fun Blnds

Hapdaos with correst retation motor,

Faciriuition ol air Carres] matalation,

Chessh, e drydsr yand ngar gl

Chech tor resircutabion froen other gquipisent,

Flst; Rl Aacgyed rafigerant. Evacuate gne rechargs syalsm,
Equagrmeant nel reabchad Garest miEmaton,

Citack prassara and aadress ceuse of high or
lgw praseurs. Replacs prassure control 1 favib

Faire fan blpga or winng ratefion

High haind pressun

Additions bant soyTa

Coycling or faully pregsure control

L.-.1-n5.r.'.'.l|r|rr; Chaok unit wiring,
Located in supply alr simgm
Thanmzelal Differantinl petting Too closs

Cuskomor misuss

Short oyciing of
e app r i Lo e Intermad foreign matio

THV restricted or nad finchoning groperiy Prasaurs tranaducar foilums
Sueticn tharmintor faikure

Aeziricted with Tonegn matier
Cremtritibor fules pegivichad Kinked
Ireiche digmster ieddiced Irom préviaus compregsor fadus

ssoufivig
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9.0 DIAGNOSTICS & TROUBLESHOOTING

& 9.3 Service Analyzer Charts (Cont.)

COMPRESSOR OVERHEATING — HIGH DISCHARGE TEMP {cont.)

SYMFTOM

FOSSIBLE CAUSE

REMEDY

Sharl cysling of
coOmprasse: oot}

Low charga

Choék syslam chorga,

Low evaporlor airfioew

Dirty il

Oirty filker

Ouct too small or restnated

[oed side of wmyariar
ard Cornprassor

Communicalion feflura from UODC 1o inverlarn

Faulty infernal searlaad Reploce cornpressar,
ELECTRICAL
SYMPTOM POSBIBLE CAUSBE AREMEDY
iolags present on Chesk communication hamess connpotors and wrm

continuty,

Check fos gorract ohns,

wron T nn Crprgsasanr wirnding
Thamsogtal Chmck Tar cantnod voltas Lo Somitaoior Gl
High-prossursa swilsh
1B = 2R AL Lowy=rasmars CUt=ood
mn;r ol e Comprossor control alraud Ambisrd thsrmooisl

Blater heat i &stive

Gamoresaor bimed of fon cantrcl or intarlock

Mo weRage ab gt

Blivwn fusas or mpped cirowt Braaker

Check for shert inwarng orunit,

1o irmeetar Improper wiring Fecheck wiring dizpram.
Wetraig Lindt
High vwiltage
. G Power supply prablem
- fta Wiy L
rapar voltage
il @ Prawer supply peablem
Low volimge - -
WA LireraiZed
L osras arwnachinns
v — —
FLODDED STARTS
SYMBE TN POSSIALE CALRE AEMEDY
Ligued i the come Faulty plator hiagt chroer (eingle leg outpat Chieak myartar {or snole g oulput povws angd oomact
pressor ghall 10 Comprassar wWiriTeL,

Toa Frduchn Scuid in

Incorect piping

Check piping pirdalinas,

zervica

SRl A l;,'.lua'r:harin Check and adus! change,
-
CONTAMINATION
SYMPTOM POSSIELE CAUSE REMEDY
YT Poor evacuation onindtalahon o during

High heaid pressois

Moncondewnke o

Unitisial Mesd and
muslion pressares
readitrg%

Wrong refrigerant or miced refrigarania

Foaraign mstber -
eiper Flds

Conpres tubing cutiings

In arah oaee, the ours 0 the saeme Beoorar reingerant,
st pyslem, Ada fiiter grvar, @uacuata, and racharog,

Dty copper plplivg or ritrogen ot usad when

Copper-oside brazing
Walding scale Isitragen el Leed durng Braesng
Sokaring fhs Adudintegy llux balors Sealing coopar pareay

Exiieasn andl ioldses

e ietelclat 1 Aleinal




9.0 DIAGNOSTICS & TROUBLESHOOTING

## 9.3 Service Analyzer Charts (Cont.)

LOSS OF LUBRICATION

ssoufinig

SYMPTOM POSSIBELE CAUSE REMEDY
Gomiprasenr dallumes | Vapar Bne fusing {00 large Heducs= fubirg size bt improos sl e,
Lo BUEHn pris- Leewr chame Chieck syateen cluarge,

b Fefrigesant igaks Rapair and mohange.
Cooial, nongy
COMPIRREDT = Dtz of oll wath mfrigeran hsarm piping guidelinas.
Mugging
Momy comprassor Ieligraticn ok wtator homt and comerossar termistor,
:D:?ﬁ:;::iring Flooding Chmok system charpge.
Dty et
Drly il

Fadiced mirllon
Levias hapd W Aol size

Restricied duct

Therir e LEL Sailing Sdviaa BT

Ghack pressurs and asdrass causas af any abnormal
prekaLsd, Faphca comrol it Tty

Skt eyaing of Loasa waring Chich af conmol wires.
cOmprEstr

Cuclrig or faully keagh ar fow prapsum gonideed

In sussedy wr siresm, ol of calibralion
Therrualal

LA aner imislss

LIQUID REFRIGERANT SLUGGEING

SYMPTOM POSSIBELE CAUSE REMEDY
i simet-up Incarmct @Eng Aovies pipeaze guldelinos,
Ty buantting whan wnack TAY suotion srenoun transdiscer, and sucticn
ninning Fauity TXV componants tharmistor for aparation,
REFRIGERANT FLOOD BACK
SYMPTOM POSSIBLE CAUSE REMEDY
Bad pressline rea ity Chmck Transducsr winng,
:;'ﬁ;f;:"i?m"m”“' Suction tharmiatar In wrang lacation Rslncals tharmiator,
Bad suction thermostor Raplacza thanmistor,

51
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9.0 DIAGNOSTICS & TROUBLESHOOTING

% 9.3 Service Analyzer Charts (Cont.)

THERMOSTATIC EXPANSIION VALVES

EYMPTOM

POESIELE CAUSE

REMEDY

High Sriperhmal. Low
Buchoh Pragasime
{rupsrhenl odar

TB°F [HAC]

Moisturg Ireszing and Dlocking walve

Recmmr charge, replace titer-driss, svacuata sqatem,
rechargs.

Dbt ar foreign roatarial Blocking vl

Recover oharde, mplace ffle~drier, 2vacuats syatem, charge

Lo redrigeran! chanpe

Garract the chame.

apor bubblas in ligwd lno

Remoye restriction in liguid bine, Corroal the reingerant charge.

Hemowe roncondonsible gasos,

Sire Bguid line= corractly.

Und=rsizad THyY

Replace vwilh sorrect valve.

incorectly s2isieg vapor line temperaluee

Varily auchan thermistor resislance i5 sorrest and propariy
Fiachsd and inouladsd 0 the vapsy ins,

Silion thermidionr ireonectly Sabbratad,

Mepdace guctan g rasios ataambly,

\apdr prassura messured incormacthy,

Alar varilying BGk of conrachivity. replass ha prasses
trarisoucan of hamaas.

I harness higa aahedt, splace rarcans

It gakige pramsars Measiramet ang the converted valtags
reading s
at the monteal ane diffdeett replace pressues trarsdices

I gauge preasars maasurament ard he conveded volfags
readings
ait e gl ae Eher 2Rrbe, rapkaca This conilrsl

THY iz wiuck

Resrsvd TV from 1he syatem grd purpe 'wah nilmasrn,
raptaca flker dear, amnd rachams,

it panss of the gloove Fectifles the igsue, repdace TRY aned fier
drigr
anite gk,

LD DG eircuif Talad

Warlly Sulole o presauire lrenaducar 18 peesant. I nol
riflaca U

Hiﬂh Sl el ARSI ant

Cihange e guperheal offesd dip suitchas 0 incrasse suparmad,

Walys Paade 100
sk

ralrigerart, with low
aupsarhaal, with low
suparhent ardd
higher than mermal
ELachinm prossorm,

otalre Causing valve 0 Sthoh Snen.,

Recawar refigerant, raplace filtar-drier, avacuata pystem, and
recharngs.

Dart or loreign material causing valoe Lo stk
R

Recavar redrigerent, replace filter-drier, ramove TV
aned purge s ith firogen, evacluate syetam. aid mckarga,

It TEV = sompletaly cloages pe tha LODE o open the
TEY ardd purgs eith rerogen, replace filker drise, and recharge.

Oyeralpad THW

Install cormact TxY

Ingaect achion thearrigler lacalinn

Install suntion thermistor with {he previdaed stanians steal strap
el

an additionad Zip fe betaaan tha 10000 engd 2100 posthon on

suction ima, with insulation.

Loaw Biparhait ad|ustrmam

Linandgd tha Bupernaal oieet Qip ssiiches (D INCrEsse Aup@r-
heay

Inepvacthy SAneng vapar |ina fEmpermiimse

Ward y aucton thesmistor maistancs 8 correst and
propary attachea and fnsatated la the vapos lins,

Huectien thermistor irgomacily callbraies,

Feplace sucikon thermistor assembly,

Vapor pragauce measured incorrecty

o fter varifying lack of eonracluvity, replpoe tha prassea
framsdiec R or hameas,

Il hareass has & short, rapglage harmass,

It gasige pressure maasumament ana the comated wltage
RAdmng s
al he camrl ara differsnt regplacs presaes ranedeern

11 gaugs prassEa measurgment and the aorveslad voitage
readings Ay the conlne ara Tha fame repdnce tha condrol,




9.0 DIAGNOSTICS & TROUBLESHOOTING

¥ 0.3 Service Analyzer Charts (Cont.)

e

THERMOSTATIC EXPANSION VALVES [zont.)

BEYMPTOM POSSIBLE CAUSE REMEDY
Drirty Tillai
Diirty ool
Feiced airliow
Loy o Vrang duct 2z
Faulnctad duct

Tharmagtal setiing

Audniam g abaresr,

Compresens lond
biach wean Staf-up

Redrigrenarnt drainage from Hooded avagonato

InQparakis statar fept

Install trap vasr t the topool the evaporatar coli;

Suparhiesal ix o
b reorrrind weikh |ene
suchsen prassurg

Unaquni ovaporstar aircuik [oading

Feoover refriparant, replans ifter-drier, avacuala
aystam. and racharge,

Chech far Blockad dambutor tulees,

Loves Ievded o sirfiow enfering evapanator ool

Enaure blower is oo progear air TR

Flaereara orreal ary airlow realmation,

LSaperthaat and
suCtion prassure
fuciunis fualve

Ia hurting)

Exjpingion vave 5 oversiiad,

el coract THY

Saclon tharmiiator = affacted ty loguad rafng-
wran
or refraparant ol Nowslng throaegh-suction linss

Baloopie seansing bulp In anether position around the
sirclimiarenas of the suction bng,

Uriegual rafrigeeant flow through evaparator
oLk

Ensiure sensing bl 5 noatad propaity,

Chech far Blockad destribuior tubpa,

Bdoaire fraczing and parlially Becking TEWV

Facover raffigerant, shands ilec-drer, svasiale
sytem, wnd réchare.

Wialva dioss nod
regilaka ak &l

Prasgurs Tranfducsr not eannecied of phggen

Canndc| predsure ransduces in oopoe ketation, o
reiee any Blockags,

spchan ling thermisinr nod connected, or
ingtaltad on hept eltected zone,

Inglall suction ling tharmmislar in comact Monaontal
chean saction ol aonpper pips

Sution line thermistor failed doonbinuty 1o
ocnfcl wire damaged, asisancs Yalues
Incarmacty

Rerdace seoiion lire thermilstor.

ssoufinig



9.0 DIAGNOSTICS & TROUBLESHOOTING

& 9.4 Troubleshooting Tips

Cooling Mode Trouble Shooting Tips

INDICATORS
SYSTER
PROBLEN DISCHARGE |  BUCTION | o swtsr | Normal Soo
j2.6° = B3] Charging Chiret
Dvercharge Hig Hign Lo High
ndercharge Low | ore Higmn L
8
= ke g Lo Lo Hign Hgh
= Law Indawr 8irflow Ly L Loy Lizwy
g Drarty Outdoor Codl Higih High Lo Lo
Levey Qiifiehans )
Arnbiett Temperature Lo Lew High High
Inaifician
Camprassnt Low High Hign Hagh
Bl netloor Suction
Prassure Transchicer or Low Lorey Higih High
Faulty Measurarant
: I:rn Irsuilated
ridoor our Line -
Thnrn'unt-npr or Bad High High Lo e
T siar
Heating Mode Trouble Shooting Tips
IHRHGATORE
SYSTEM
PROBLEM DISCHARGE sucTION Mormal S°ASF | Mormah Sas
PRESEURE PREESURE 1 ;
28" - B3"0) Charging Ghart
Ovarchargs High: Higgh Dl Frgh
LEderchprge L Ly e ar High Low
Liguid Aestriction ;
(Fatter Drier} Lo L High High
Low Ouldoos Adrllow Lt Ly Lt Lciwe
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10.0 OUTDOOR UNIT MAINTENANCE

10.1 Outdoor Unit Ser-
viCin

Servicing shall be perfarmed only as ecommended
by e manufacturar and by gualified parsonns! who
are trained by a training organization o manuiachurer
aocredited to teach national competency stanclards
that may be set in |egistation for sericing equipnant
with flammable refrigerant. The achisvad cormpatence
should be documentad by a certificate,

10.1.1 Decommissioning and
Labeling

Before camying out this procedura, it is essential that
the technician is completely familiar with the squip-
mient and all itz datall. It is recommended good prac-
tice that all refrigerants are recovered safely. Prior to
the task b=ing camied o, an ol and refrigerant sam-
pla shall b feken in case analysia |8 required prior
1o re-use of recovered refnigerant. it s easental that
clectrical power |8 available bafoes the task s come-
mignced.,

8} Become famifiar with the squipment and s opsr-
atlan.

bl l=alate system alectrically,

c| Befare atternpting the procedurs, enaure that:
Mechancal handling equipment & aweilable, if re-
quired, for handfng refrigerant cylindzra;

Al persenal prolective equipmeant is available and be-
ing used cormectly;

The recovery protess i supsrvised at all mes oy a
competant person

Recovary equipment and cylinders contarm to the ap-
propriate siandands,

oy Purmp down refrigerant system, if posaibie.

el {8 vacuum is not possible, make a manifold so that
refrigarant can be amoved from various pans of the
gyglam.

) Make sura that oylinder iz sliuated on the scales be-
fore recovary takes place,

b Start the recowvery machine and operata in accor-
dance with Instructions,

i} Do mot overdill cvlinders (no mora than B0 T volume
Foguld chargel,

I Do not excead the maximum working pressuee of the
cylindar, avean Temporarily,

il Whan the cyviinders have bean filled comrectly and the
process comipleted, make sure that the oylinders and
the souipment are removed from site promptly and all
fzotation valves on the equipment are closed off,

) Recoverad refrigerant shall not be charged Into an-
othar BEFRIGERATING SYSTEM unless I has been
cleaned and checked.,

Equipment shall be labeled stating that i has been de-

commissioned and emptied of refngerant,. The label
ghall be dated and signed, Engure that thers are RB-
besls en the eguipmant stating the eguipment contains
FLAMMABLE REFRIGERANT,

10.2 Cabinet Cleaning
and Care

Anngal clenning ol tha axteror cabinet i recommaeand-
ed uskng a mild detergent, water, and clothfsponge to
refmove dust, modd, and potentially cormasive contam-
inants that have collected on the cabinet. B & alzo
racommended to apply b good guality automctive wax
o the painted metal cabinetl parts anoually to protect
the finizh and 10 restore the gloss of the paint. Do not
apply wax to the plastle parts.

10.3 Motor Lubrication

The ball bearings I the outdoor motor are pre-lub-
cated By the motor manulfaciurer and o not bave ol-
ifgy peorts. The mobor will run for an indefinits pericd of
time without additional lubrication,

10.4 Henpla cement Parts
Aryy raplacemant pad used {o replace parls orginal-
Iy supplisd on eguipment must be the same &5 or an
approved alternate to the original pard supplied. The
manifaciurer will fot be responsible for replacemant
parts ol dasigned (o physically it or aperate within
the design parameters the onginal parts ‘ware seleclad
for.
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1.0 WIRING DIAGRAM

11.1 Wiring Diagram - Heat Pump

ELECTRICAL WIRING DLAGRAM 2/3 Ton RD1SAY
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11.0 WIRING DIAGRAM

11.2 Wiring Diagram - Heat Pump

ELECTRICAL WIRING DIAGRAM 4/5 Ton RD1BAY
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Appendix

12.0 APPENDIX

ﬁ 12.1 Agency Performance Audit Test Instructions

FParformance audit testing a =)P184Y heat pump In a
Crofl Goly configuration only reguires installation per
thls manual and contralling the unit using raditional
24Y gontrols Lo the terminals B the outdoor unit. For
agency testing, there should e no jumper bebasen
the U1 ond UZ terminals,

Performance audit lesting a BD1BAY vanable speed
outdaor unit's rated combination when mabtched with
an Econal aguipped indoor unil requires an EcoMNat™
Control Cenler ocording 1o the AHEI rating database)
as an accessory to obtain the rated performance. Lt-
lize the following instructions to properdy operaie the
systern during audil tests,

1. Install the rated system consistant with this manual

and ASHRAE 37,

2. Leak chock and charge the rated systerm per fhe
imstructions found in this manual.

3. Wira the outdoor unit, Indodr air movarfusnacs,
indoor coll TEY control (when necessary), and
Ecofet™ Control Center according to the follow-
Ty wiring diagrams,
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4. Supaly high and low voltage te the system.
5. Onoe each conlrol & powersd (urn off the Dehu-
midification feature,
a4, Pressing the "Sellings” bulton on the homs
sereeh followed by pressing the “hurmidity” but-
tor.
B Onae i the “humidity” soreen, select "Yez™ next
Lo e "Enable Debumidification 7" kibel.

. Tewirs gehurmidification off press the orange up
or Blue doim Aarrows Ghca,

. The "Yes" should tum 1o a value of "Ra”

6. Once the dehumidification feature is turned off, the
Aux 1 configuration needs to be sel W nommally
closed (H.G.) as o parmit a closed switch attached
to the Aux 1 contacis to keap the system operat-
ing. Theraby an open switch would indicate 1o the
syslam 1o shut dowr
@ Press the back arrow in the bottom laft of the

dehurmadification scraen to relum to the "set-

lings" soraen.

Press the "installer” bulton in the battom right

corner af the “sattings” scraan,

. Press the "air kandler™ or "furnace” button,

O in the “air handler settings™ or “furnace

sattings” soreen select “MLET next 1o the "Aux

Input #1 Canfig” label.

a, Change the “Aux #1 Contig™ type to "N.C.Y by
pressirg the orange Up or blue down arrows at
the pottany of the soreen beice.

f. Sedect "7 nest 10 the "Aux Input 21 Config”
label,

g. Change the "Aux #1 Caonfig” value from "OfF" to
“Shutdown™ by presaing the orangs up butten at
the bottom of the screen bwo times. After each
prass of tha prange up buthon the vakhie next to
the "Ry §1 Config” label should changsa,

7. Entering the Teat Mods=
a. Preas the back amow in the bottom =it of the

screan 3 times to retum to the home scrasn
showing tha inzida temperstura,

b, Preas the "Service” buttan an the home sorsen,

g, Preas the =000 check-out" hutten in the bot-
tom right corner of the "aenvice" screan to enter
the “inataller checkout™ socreen,

o, Select the desired meode of operation by prass-
fng “CFF" next to the “Var Spaed QDU Teat™ la-
bel and than the orargs up arrow or blue down
arrawy at the bottom of the “instalier checkout™
SCrear.,

ROTE: Any faults muat be resolved before the
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12.0 APPENDIX

12.1 Agency Performance Audit Test Instructions

(Cont.)

system will start. See the troubleshooting
guide in this manual for assistance.

NOTE: If the urut does not start when the
“start” button is pushed verify the switch at
tached to the Aux 1 input on the alr handler or
furnace control board is closed and no alarms
are active,

NOTE: In order fo change from heating mode
to cooling mode or vice versa the system must
firsl B turned off By pressing the blue down
bButton ontll "stop test” appears at the bottom
of the “installer checkout” scrsen. Then press
the “Stop” bulton.

B, Cycla Testing

The Aux #1 configuration performed above per-
mits a MG sat of contacts 1o ba sonnactad 1o
thasa lamminals an the air handlss of the furnaoe
Conirods,

Whan perfarming the optional AHRI eycla tests,
the Aux #1 terminals shouwld ba used to turn the
unit on and off.

Whan the svslem |5 desired 1o be operating the
ajr handber of furnace contral shouid senss con-
tiruity batween tha Aux #1 and Aux G terminals.
This corlmisity will tell the systerm o turn cn and
the Tast Mode selection outlined in step 7 abave
identifies the mode and siage of operation,

Whan the unit is desired to ba off/not oparating
the asr handler or fumace contral should sense
an gpen state betweaen the Sgx 41 and the Aux
L terminalz

. Esiting the Test Maode

MOTE: While the tezt mode is aoctive the thermostat
will nat permit raturn to the home scraen,

A, To tuen the wnit off alther press the blus down

button until “stop test” appears at the bottom
of the screan and then préss "stop test™ on the
“installer checkoul” screen o opan the rormally
Closed switch altashed to the air handbar or fus-
nace dux 1 inpuls.

NOTE: Dnce the undt 18 requested to shut down
thera i a 4 min, delay during which tha tast
imode cannot be changed.

IMPORTANT: The minimum run and mmimom
off Gmers builf info the LHODC will be active
while operating in the test moda.

Opening the BLE. contact will not axit the test
rmode, but will permit the system to parfonm a
soit shuldown.

o In order for the system to return to normal op-

erating mode press the “Stop” buttan on the
instalier chackout™ scraen and then press tha
back arrow in he bottom left hard side of the
somen beig timees. This will retum he thanmostat
1o tha homa scraen.






