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R-454B BEST PRACTICES

R-410A systems SHOULD NOT be retrofitted with R-454B. Reference Section 1.0 for more information.

e Only use indoor coils approved for use on R-454B systems. An R-410A or R-22 coil has not been evaluated
for use with R-454B and may lack a refrigerant detection system necessary for safe operation of the system.
Reference Section 1.0 for more information.

e R-454B is classified as safety group A2L, where the 2L flammability class indicates lower flammability.
R-454B and air should never be mixed in tanks or supply lines or be allowed to accumulate in storage tanks
due to its flammability. Reference Section 4.1.2 for more information.

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

e Existing R-410A or R-22 unit’s line sets be purged and flushed with nitrogen if being used as a replacement
for a R-454B system. Reference Section 4.4.1 for more information.

e R-454B system refrigerants must be charged in liquid form. Reference Section 5.4 for more information.
e Lines must be cut when replacing R-410A or R-22 systems with a R-454B system.



GENERAL INFORMATION ...c.vovevvesseressenresseresssnresseneees 6
2.1 Introduction.................... s )
2.2 Agency Performance Audit Testing Notice .................... )
2.3 Importance of Quality InStallation................eeeeversreres 6
2.4 System SIZII’I? AN SIBCHON...ccocescvvvvvrvvreesesssssssseneees 6
2.5 Importance of Proper Indoor/Outdoor Match-Ups.......... 7
2.6 Checking Product RECIVED............coveversvvvrseversienns 7
2.7 Efficiency TeSting NOHCE ..........ccevveevvveressevrrrssivvnrsne 7
2.8 Compressor Break-In NOtCE.........vvvvvversvvvessevessrnnes 7
3.0 UNIT SPECIFICATIONS ...ovvseveevevrsseressersssnssssisssssenes 8
3.1 Model Number Nomenclature and Available Models..... 8
3.2 Electrical and PhySiCal Data............cccvvvvvvvvvimnnneesssssssssmnsssssessssssssssssssannns 9
4.0 INSTALLATION....... Y 11
4.1Tools and Refrigerant _ e 11
4.1.1 Tools Required for Installing and Servicing R-454B Models............. 11
4.1.2 Specifications 0f R-454B..........ccoccoivvvevrvnmnnnssssssssmssssssssssssssss i
4.1.3 Quick-Reference Guide for R-454B...........cccuuvvrvmrmrsmresseressinenss 11
42 Choosing A LOCATION ..o 12
4.2.1 Allowable Clearances.................uuee e 12
4.2.2 Operational Issues Related to Unit Location 13
4.2.3 Corrosive Environment........ 13
4.2.4 Customer Satisfaction Issue 13
A.3Unit MOUNENG ..ovvverrvrrers 14
4.3.1 Unit Mounting Methods... .14
4.3.2 High Wind and Seismic Tie-Down Methods.. 14
4.3 3 EIRVALING UNt......oosoo v 14
4.4 Refrigerant Ling Set SElBCHON..........couvvvvrsmvvesmvrssmvrssssssssnssssssssssssssne 15
4.4.1 Replacing EXISting SYSIEMS ........c...ccevsmvverrssmreessmnessssssssssssnnnes 15
4.4.2 Line Set Application ConSiderations...............uwwmmvesssssssssns 15
4.4.2.1 01l Return t0 COMPIESSON.....v..vvvsevvessevrsserrssseressessssinne 15
4.4.2.2 Refrigerant Migration During Off CYCIE...........covvvvvseversnn 15
4.4.2.3 Maximum Liquid Pressure DIop.............cuuvemsvsssssssssinnns 15
4.4.2.4 Liquid Line Refrigerant Flashing ..............eeeeseeeesevessnne 15
4.4.2.5 CADACItY LOSSES......occccovrsvvvrsevrssissnssssnssssssssssssssssssinss 15
4.4.3 Line Set Length and Fitting LOSSES ........cuvmvvesermsssmrsssersssinnes 16
44,4 LiqUId LING SEIECHON........ooosvvreeeevrresssivesssssnrsssssssssssssssssnnnes 16
4.4.5V2D0F LN SEIBCHON ....vvvvvvveeessssisvvssvssssssssessssssssssssssssssssssssssss 16
4.5 Line Set Installation ................... J— e 19
451 ImFO[tant Tubing Installation Practioes.............cceewmevesseressinenns 19
4.5.2 Relative Location of Indoor and Outdoor UNitS ...........cceceeeeersseerres 20
4.5.2.1 Qutdoor Unit Level or Near Level to Indoor Coil Line Set..... 20
4.5.2.2 Qutdoor Unit Below Indoor Coil (Long Line Set
Ap{)l|cat|on§) .......................... e 21
4.5.2.3 Outdoor Unit Above INAOr COil ......cccvvvveeevrersvvvresssnnnes 22
4.5.3Tubing CONNEBCHONS....ooccvvvsevvnssrississsssssnsssssssssssssssssssssssissns 23
4.6 INitial LEAK TESHNG vvvvvvvvvvvvvvssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnenneens 24
47 Evacuation ............ .24
4.8 Final Leak Testing .25
4.9 Control Wiring................. .25
4.9.1 For Installations w
furnace or air handler 25
4.9.2 Gonventional 24VAG Thermostat Control Wiring Col 21
4.9.3 EcoNet™ CommuniCations ............ceeesveveesseerres 21
4.9.4 EcoNet™ Control Center Installation ................... 7
4.9.5 EcoNet™ Communication Wiring COnNeCtions ...............eeeersevvee 8
4.9.6 For Installations With Only 2 Thermostat Wires Between The
IndOOr ANd QUEHOOT UNIES. «...evvveevevevessenresserrssenressssesssssessenees
410 POWET WITING covvservvvvvvvvvrsssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssons 29
AT GIOUNAING v 29
5.0 SYSTEM START-UP & REFRIGERANT CHARGING........cc.covvevvrsevessenrrsseressenes 30
5.1 System Start-Up OVBIVIBW..........uvverrvsnmsssvnsssensscsssssssssssssssssssssssssnns 30
5.2 Inttial Power-Up and EcoNet™ Communication Verification..........c........... 30
5.3 ECONEt™ Control Center SEt-Up...........cewuveemmvessmenssessssssssssesssesssne 30
5.4 Initial SyStem StAMt-Up......covcvensvssss sz S 30
5.5 Entering Charge Mode Using EcoNet™ Control Center Service Menu......... 31

CONTENTS

5.6 Entering Charge Mode When Using a Universal Outdoor Contral................ 31

5.7 Indoor Air-FIOW VBIICATION ......cccerreevesssevesssnesssenssssssssssssssssssssesesee 31

5.8 System Start-Up & Refrigerant Charging...........ccceeveveessserrecssiveesssinenssns 32

5.8.1 Measurement DEVICE SEE-UD.........uuvvvevmerrssmrssssrmsssrssssssssssnnes 4

5.8.2 Preliminary Charging by Weight............ SN 34

5.8.3 Preliminary Charging by Pressures (Optional) ..........cc...eveeeervveeeis 35

5.8.4 Final Charging by Liquid SUDCOONNG ..vvvvvvvvvveeeeeeseessvvssssssssssseeesss 35

5.8.5 R-454B Temperature Pressure Chart.............cccoewvvecsmeveesssienness 36

5.9 Completing INSEAIIALION ...oooooceeessivvvvrrvrrresesssssssmssssssssssssssssssssssessssssens 36

6.0 SEQUENCE OF OPERATION...........

6.1 Cooling and Heating Mode.............

6.2 On-Demand Cooling DENUMITITICALION........vovsvvvesseverssvrrsssvrssseessssnssne 37

6.3 Low Ambient Cooling Mode........... e e 37

6.4 SupFIementaI Electric Heat in Heating Mode ...............covvvreersssesssssssnnseenrnn 37

6.5 Dual Fuel Applications — Heating MOTE..............cevmrerrmsmsssssssssssssssssssssssnsnenens 38

6.6 DEMANG DTOSL.............oovvvvrveeeesssssssssssssssssssssssssssssssssssssssssssssssssssinns 38

7.0 COMPONENTS & CONTROLS. ..vc.. v evrcvenscrsssnsesssssssssssssssssssssssssssssenes 39

7.1 EcoNet™ Universal Outdoor Control (UODC)......coeeeevseversseresssnesssenesee 39

7.1.1 Board Features and COMNECHONS .........cocevvrevemsvvsssesssssssssesens 39

7.1.2 Factory Superheat Setting ........ w39

7.2 Power Inverter Compressor Control ..
8.0 ACTIVE SYSTEM PROTECTION FEATURES

8.1 Minimum Run Timer .

8.2 Oil Return Cycle

8.3 Low Suction Pressur of Ch fg

8.4 Compressor Shut-Down Sequence for High or Low Refrigerant

PrESSUTE FAUIE..........vvvvveeeecesssesnnssssssssssessssssssssssssssssssssssssssssssssssssssssens 4
8.5 Overcurrent and Current IMDAIANCE ..........oooevvvvvvrrsssssnssssesssssssssssssssssesens 4
8.6 Compressor Operation QULSIAE ENVEIOPE..............cvvvvvvvvssvessssssssssssssssssssssennns 42
8.7 0ver and Under VOAGE .........ccccciivvvvvvvrnsessssssssssimsssssssssssssssssssssssssssssssens 42
8.8 Inverter OVEr TEMPEIAIUIE .......co.cevevvvrrssevesssessssesessssssssssssssssssssssssnes 42
8.9 Controls and Communication Malfunction ..........ccu.eeeveveesevesscenssennsne 42
8.10 Sensor Failure Default OPEration .............cceuesersmmmeeessssmsessssssssssssssssssseen 42
8.11 Exiting Active Protection LOCK-OUE MO .........cverrssssvevevnrssssseesernssssseneen 42

9.0 DIAGNOSTICS & TROUBLESHOOTING.........ocoecerrvvvveeesssinsssssssssssnsssssssssssssssnnes 43
91 Checkinngransducers & TEMPEIALUTE SENSOTS ...vvvvvvvvveseressersesssresinnes 46
9.2 General TroubleshOOtING GUIE............vveesvveessserressssrrsesssvsessssessesssnnees 49
9.3 Service ANIYZEr ChAMS ......vvvvveeessssssvssssssssssssssssssssssssssssssssssssssssssssinns 50
9.4 Troubleshoo IRI? TIDS e vvcvvensnssssssssssssss s 55

10.0 QUTDOOR UNIT MAINTENANCE ......ooocevvesserrsssnresserssssssssssssssssssssessssseses 56
10.1 Qutdoor Unit SEIVICINg.......c.covsvves s 56

10.1.1 Decommissioning and LADENNG..........ceeveveeveesservenssivrersssennerins 56
10.2 Cabinet Cleaning and Care............eevvvesmvensmsessmsssssssssmsssssessssenss 56
10.3 MOLO LUBFICAEION .vvvvvvvrsssssssvvnvsneerssnsnmsssssssssssssssssssssssssssssssssssssssssssssseens 56
10.4 Replacement Parts.

1.0 WIRING DIAGRAM....oe.ccvescrrsvressersssssssssssssssssssssssssssssssssssssssssssssssssses
11.1 Wiring Diagram - HEat PUMP .....ccccovvveeveessmereessesensssessensssissesssssssessns 57
1.2 erln)? Diagram - Heat Pump............... w08

LAY — S w59
12.1 Agency Performance Audit Test INStrUCHONS...............vvvveeeeeessssssssssssssssnnn 59

SJU9ju0)



Safety

1.0 IMPORTANT SAFETY INFORMATION

AWARNINGS:

Do not use oxygen to purge lines or pressurize
system for leak test. Oxygen reacts violently with oil
and possibly with R-454B, which can cause an ex-
plosion resulting in severe personal injury or death.
R-410A systems should not be retrofitted with
R-454B. Such a retrofit violates the product listing
and may result in severe personal injury or property

damage.

These instructions are intended as an aid to quali-

fied, licensed service personnel for proper installation,
adjustment, and operation of this unit. Read these
instructions thoroughly before attempting installation or
operation. Failure to follow these instructions may
result in improper installation, adjustment, service,
or maintenance possibly resulting in fire, electrical
shock, property damage, personal injury, or death.
The unit must be permanently grounded. Failure to
do so can cause electrical shock resulting in severe
personal injury or death.

Turn off electric power at the fuse box or service
panel before making any electrical connections.
Complete the ground connection before making line
voltage connections. Failure to do so can result in
electrical shock, severe personal injury, or death.
Disconnect all power to unit before starting mainte-
nance. Failure to do so can cause electrical shock
resulting in severe personal injury or death.

Never assume the unit is properly wired and/or
grounded. Always test the unit cabinet with a non-
contact voltage detector available at most electrical
supply houses or home centers before removing
access panels or coming into contact with the unit
cabinet.

This unit is a PARTIAL UNIT AIR CONDITIONER,

complying with PARTIAL UNIT requirements of this
Standard, and must only be connected to other units
that have been confirmed as complying to corre-
sponding PARTIAL UNIT requirements of this Stan-
dard, UL 60335-2-40/CSA C22.2 No. 60335-2-40, or UL
1995/CSA C22.2 No 236.

e The top of the scroll compressor shell is hot. Touch-

ing the compressor top may result in serious personal
injury.

e The manufacturer’s warranty does not cover any

damage or defect to the unit caused by the attach-
ment or use of any components, accessories, or
devices (other than those authorized by the manu-
facturer) into, onto, or in conjunction with the heat
pump. You should be aware that the use of unau-
thorized components, accessories, or devices may
adversely affect the operation of the heat pump and
may also endanger life and property. The manufactur-
er disclaims any responsibility for such loss or injury
resulting from the use of such unauthorized compo-
nents, accessories, or devices.

¢ This appliance is not intended for use by persons
\_ (including children) with reduced physical, senso-

ry or mental capabilities, or lack of experience and A
knowledge, unless they have been given supervision
or instruction concerning use of the appliance by a
person responsible for their safety. Children should

be supervised to ensure that they do not play with

the appliance.

ACAUTIONS:

Only use indoor coils approved for use on R-454B
systems. An R-410A or R-22 coil has not been eval-
uated for use with R-454B and may lack a refriger-
ant detection system necessary for safe operation
of the system. The R-410A or R-22 coil could also
contain PVE or POE oil which is incompatible with
the POE oil used in R-454B systems and could
result in reliability issues with the compressor and
EXVs.

Refrigerant R-454B operates at pressures similar to
R-410A. However, it is classified in safety group A2L.
Ensure that servicing equipment is compatible with
group A2L refrigerants and in particular with R—454B.
Use appropriate care when using this refrigerant.
Failure to exercise care may result in equipment
damage or personal injury.

Only match this outdoor unit with a matched indoor
coil or air handler approved for use with this outdoor
unit per the unit manufacturer’s specification sheet.
The use of unmatched coils or air handler will likely
result in a charge imbalance between the cooling
and heating modes which can cause unsatisfactory
operation including a high-pressure switch lockout
condition.

When indoor coil or air handler is installed over a
finished ceiling and/or living area, it is required that a
secondary sheet metal condensate pan be construct-
ed and installed under the entire unit. Failure to do so
can result in property damage.

The compressor has an internal overload protector.
Under some conditions, it can take up to 2 hours for
this overload to reset. Make sure overload has had
time to reset before condemning the compressor.

The fixed wiring insulation must be protected, for
example, by insulating sleeving having an appropri-
ate temperature rating. Any means for disconnection
must be incorporated in the fixed wiring in accor-
dance with the wiring rules.




1.0 IMPORTANT SAFETY INFORMATION

AWARNING

Do not use means to accelerate the defrosting pro-
cess or to clean, other than those recommended
by the manufacturer.

e The appliance shall be stored in a room without
continuously operating ignition sources (for exam-
ple: open flames, an operating gas appliance or an
operating electric heater).

e Do not pierce or burn.

Be aware that refrigerants may not contain an odor.

Marklngs Reference

[Symbol ISO 7000-1659
(2004-01]

Service indicator: read
technical manual

A2L Symbol

Warning: low burning velocity
material

[Symbol ISO 7000-1701
(2004-01]

Pressure

[Symbol IEC 60417-6040
(2010-08]

Ultraviolet radiation,
instructional safeguard

[Symbol ISO 7000-1641
(2004-01]

Operator’s manual: operating
instructions

[UN GHS (Globally Harmonized
System of Classification and
Labeling of Chemicals)]

Refrigerant Safety Group AXX,

warning; flammable materials

Asajng



General Information

2.0 GENERAL INFORMATION

AWARNING:

Improper installation, or installation not made in
accordance with these instructions, can result in
unsatisfactory operation and/or dangerous con-
ditions and can cause the related warranty not to

apply.

2.1 Introduction

The (-)D18AY and (-)D16AY series heat pumps are
specifically designed to operate with indoor air han-
dlers and furnace coils combinations that use ther-
mal expansion valves, as well as matching communi-
cating EcoNet™ enabled air-handlers, gas furnaces,
and Control Center. A conventional 24VAC 2-stage
thermostat is used with existing indoor equipment or
matching Rheem air handlers or furnace and coil com-
binations. For peak perfomance, a matching Econet
enabled air handler or gas furnace and Econet Control
Center is recommended.

This installation instruction manual contains com-
plete instructions for installation and setup using
the EcoNet™ or conventional 24VAC 2-stage con-
trols. Please refer to the manufacturer's specification
sheets for complete performance data, thermostat,
and accessory listings.

The information contained in this manual has been
prepared to assist in the proper installation, operation,
and maintenance of the air conditioning system.

Read this manual and any instructions packaged with
separate equipment required to make up the system
prior to installation. Homeowner should retain this
manual for future reference.

2.2 Agency Performance
Audit Testing Notice

For purposes of verifying or testing efficiency rat-
ings, the test procedure in Title 10 APPENDIX M
to Subpart B of Part 430 (Uniform Test Method for
Measuring the Energy Consumption of Central Air
Conditioners and Heat Pumps) and the clarifying
provisions provided in the AHRI Operations Manual
210/240 that were applicable at the date of manufac-

ture should be used for test set up and performance.

Should this unit be selected for performance audit
testing, follow the instructions included in the Appen-

dix (Section 12.1) of this manual.

2.3 Importance of Quali-
ty Installation

A quality installation is critical to assure safety, reli-
ability, comfort, and customer satisfaction. Strict ad-
herence to applicable codes, the information in this
installation manual, the outdoor unit installation man-
ual, and the thermostat installation manual are key to
a quality installation. Read the entire instruction man-
uals before starting the installation.

IMPORTANT: This product has been designed and
manufactured to meet certified AHRI capacity and
efficiency ratings with the appropriate outdoor units.
However, proper refrigerant charge, proper airflow,
and refrigerant line sizing are critical to achieve op-
timum capacity and efficiency and to assure reliable
operation. Installation of this product should follow
the manufacturer’s refrigerant charging and airflow in-
structions located in this installation manual and the
charging chart label affixed to the outdoor unit. Fail-
ure to confirm proper charge and airflow may reduce
energy efficiency and shorten equipment life.

The equipment has been evaluated in accordance
with the Code of Federal Regulations, Chapter XX,
Part 3280.

Install the unit in accordance with applicable national,
state, and local codes. Latest editions are available
from: “National Fire Protection Association, Inc., Bat-
terymarch Park, Quincy, MA 02269.” These publica-
tions are:

e ANSI/NFPA No. 70-(Latest Edition) National Electri-
cal Code.

e NFPA9OA Installation of Air Conditioning and Venti-
lating Systems.

e NFPA9OB Installation of warm air heating and air
conditioning systems.

Install the unit in such a way as to allow necessary
access to the coil/filter rack and blower/control com-
partment.

2.4 System Sizing and
Selection

Before specifying any heat pump equipment, a survey
of the structure and heat loss and heat gain calcula-
tions must be made. A heat loss calculation involves
identifying all surfaces and openings that lose heat to
the surrounding air in the heating mode and quantify-
ing that heat loss. A heat gain calculation makes simi-
lar measurements and determines the amount of heat
required to be removed in the cooling mode. A heat
gain calculation also calculates the extra heat load
caused by sunlight and by humidity removal. These
factors must be considered before selecting a heat
pump system to provide year-round comfort.

The Air Conditioning Contractors of America (ACCA)
Manual J method of load calculation is one recog-
nized procedure for determining the heating and cool-
ing load.



2.0 GENERAL INFORMATION

After the proper equipment combination has been
selected, satisfying both sensible and latent require-
ments, the system must be properly installed. Only
then can the system provide the comfort it was de-
signed to provide.

There are several factors that installers must consider.
e Qutdoor unit location

e Indoor unit blower speed and airflow

e Proper equipment evacuation

e Supply and return air duct design and sizing

¢ Refrigerant charge

e System air balancing

e Diffuser and return air grille location and sizing

IMPORTANT: Excessive use of elbows

in the refrigerant line set can produce excessive pres-
sure drop. Follow industry best practices for installa-
tion. Installation and commissioning of this equipment
is to be performed by trained and qualified HVAC pro-
fessionals. For technical assistance, contact your Dis-

tributor Service Coordinator.

2.5 Importance of Proper
Indoor/Outdoor Match-
Ups

To assure many years of reliable operation and opti-
mum customer comfort and to assure the outdoor unit
warranty remains valid, an air-handler model or indoor
coil/furnace combination should be selected that is
properly matched to the outdoor unit. This is espe-
cially critical for heat pump systems to assure proper
refrigerant charge balance between the cooling and
heating modes. The recommended approach is to se-
lect an air-handler or indoor coil and gas furnace that
has an AHRI match with the outdoor unit. Refer to the
AHRI directory at www.ahridirectory.org to confirm the
air-handler and outdoor unit are a certified combina-

tion in the AHRI Directory.

2.6 Checking Product
Received

Upon receiving unit, inspect it for any shipping dam-
age. Claims for damage, either apparent or concealed,
should be filed immediately with the shipping compa-
ny. Check model number, electrical characteristics, and
accessories to determine if they are correct. Check sys-
tem components (indoor coil, outdoor unit, air handler/

furnace, etc.) to make sure they are properly matched.
2.7 Efficiency Testing
Notice

For purposes of verifying or testing efficiency ratings,
the test procedure in Title 10 APPENDIX M1 to Subpart
B of Part 430 (Uniform Test Method for Measuring the
Energy Consumption of Central Air Conditioners and
Heat Pumps) and the clarifying provisions provided in

the AHRI Operations Manual 210/240 that were appli-
cable at the date of manufacture should be used for
test set up and performance.

2.8 Compressor Break-In
Notice

Prior to agency testing, system must be operat-
ed for 20 hours at 115°F [46.1°C] outdoor ambi-
ent temperature with 80°F [26.7°C] dry bulb 75°F
[23.9°C] wet bulb indoor ambient temperature to break
the compressor in.

uorouLiojuj jo1suag



Specifications

3.0 UNIT SPECIFICATIONS

3.1 Model Number Nomenclature and Available Mod-

els
) D1 A Y 36 A JV C A

Minor Series

Controls

C - Communicating

N - Non-Communicating

U - Other Communicating
Type

1-1 Stage

2 - 2 Stage

3 - 3 Stage

V - Fully Variable
Voltage

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

24 = 24000 BTU/HR

36 = 36000 BTU/HR

48 = 48000 BTU/HR

60 - 60000 BTU/HR
Refrigerant

Z- R-410A

Y - R-454B

W - Future Refrigerant

Region
A - All Regions

SEER2
16= 16+ SEER2

18= 18+ SEER2
Product Category

P - Heat Pump
D - Side Discharge Heat Pump
A - Air Conditioner

Brand
R - Rheem / Ruud




3.0 UNIT SPECIFICATIONS

3.1 Model Number Nomenclature and Available
Models (cont.)

AVAILABLE MODELS

AVAILABLE MODELS

()D18AY24AJVCA

() D16AY24AJVCA

D18AY36AJVCA

D16AY36AJVCA

()
(-)D18AY48AJVCA
(-)D18AYG0AJVCA

()
(-)D16AY48AJVCA
()D16AYG0AJVCA

%%’? 3.2 Electrical and Physical Data

(-)D18AY
Electrical Data Physical Data
Compressor Fan Motor | Minimum F.u se or HACR Outdoor Coil . Weight
Model Number Full Load | Circuit |—orot Breaker Refrig. Per
ol | Phase | Fres Rf\::sel-r::d tt?(:(;([ig:-s Amperes | Ampacity Maximum Amperes Face area No. CFM [L/s] CI"E:;]OL Net Lbs. Shipping
(RLA) (LRA) (FLA) Amperes P Sq.Ft.[m?] | Rows [ka] Lbs. [kg]
(-)D18AY24AJVCA | 208/230 1 60 71 18 3.0 19.0 20.0 11.0[1.02] 1 3175[1498] | 761[2.15] | 177[80.3] | 204 [92.5]
(-)D18AY36AJVCA | 208/230 | 1 60 8.4 52 3.0 26.0 300 15.1[1.40] 2 | 2820[1331] | 141[4.00] | 230 [104.3] | 272 [123.4]
(-)D18AY48AJVCA | 208/230 1 60 6.1 61 25 38.0 40.0 17.2[1.60] 3 4350 [2053] | 194 [5.50] | 296 [134.3] | 347 [157.4]
(-)D18AYB0AJVCA | 208/230 1 60 6.1 61 25 43.0 45.0 17.2[1.60] 3 5400 [2549] | 2221[6.30] | 306 [138.8] | 354 [160.6]
(-)D16AY
Electrical Data Physical Data
Compressor Fan Motor | Minimum F.use.or HACR Outdoor Coil . Weight
Model Number Full Load | Circut |—orot Breaker Refrig. Per
ol | Phase | Fres thmesel-rzzd tlt-):cAk;‘;g:-s Amperes | Ampacity Maximum Amperes Face area No. CFM [L/s] CI“E:;]OZ. Net Lbs. Shipping
(RLA) (LRA) (FLA) Amperes P Sq. Ft.[m2] | Rows [ka] Lbs. [kg]
(-)D16AY24AJVCA | 208/230 1 60 71 18 16 15.0 25.0 9.0[0.84] 1 2350 [1109] | 62[1.75] | 1281[58.1] | 179[81.2]
(-)D16AY36AJVCA | 208/230 1 60 84 52 16 19.0 35.0 9.0 [0.84] 2 2252[1063] | 88[2.50] | 1461[66.2] | 196[88.9]
(-)D16AY48AJVCA | 208/230 1 60 5.1 58 3.0 26.0 45.0 11.0[1.02] 2 3718[1755] | 113[3.20] | 212[96.2] | 238[108]
(-)D16AYB0AJVCA | 208/230 1 60 6.1 61 3.0 31.0 55.0 15.1[1.40] 2 3709 [1750] | 169[4.80] | 254 [115.2] | 295[133.8]

suoniynads
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3.0 UNIT SPECIFICATIONS

%%é 3.2 Electrical and Physical Data (cont.)

DIMENSIONS

(-)D18AY 24 36 48 60
Height "H" inches [cm] 36.6 [93.0] 46.4[117.8] | 58[147.3] | 58 [147.3]
Length "L’ inches [cm] 40.4 [102.6] | 42.3 [107.4] | 40.4[102.6] | 40.4[102.6]
Width "W" inches [cm] 19.8 [50.3] 22.8[57.8] | 19.8[50.3] | 19.8[50.3]

(-)D16AY 24 36 48 60
Height "H" inches [cm] 31.8 [80.4] 31.8[80.4] | 36.6[93.0] | 46.4[117.8]
Length "L’ inches [cm] 40.4 [102.6] | 40.4 [102.6] | 40.4[102.6] | 42.3 [107.4]
Width "W" inches [cm] 19.8 [50.3] 19.8 [50.3] | 19.8[50.3] | 22.8 [57.8]

SERVICE PANELS/

INLET CONNECTIONS/
HIGH AND LOW VOLTAGE
ACCESS ALLOW

24”[61.0 CM] OF
CLEARANCE.

ST-A1345-02-00
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4.0 INSTALLATION

% 4.1 Tools and Refrigerant

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

Manifold Sets:

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

— Up to 250 PSIG [1,724 kPa] Low-Side

- 550 PSIG [3,792 kPa] Low-Side Retard

Manifold Hoses:

— Service Pressure Rating of 800 PSIG [5,516 kPa]
Recovery Cylinders:

— 400 PSIG [2,758 kPa] Pressure Rating
— Dept. of Transportation 4BA400 or BW400

J
ACAUTION: R-454B systems operate

at higher pressures than R-22 systems. Do not use
R-22 service equipment or components on R-454B
equipment.

4.1.2 Specifications of R-454B

Application: R—454B is not a drop-in replace-
ment for R-410A and R-22. Equipment de-
sign must accommodate the safety group A2L of
R-454B. It cannot be retrofitted into R-410A and
R-22 heat pumps.

Physical Properties: R-454B has an atmospheric
bubble point of -59.6 °F [-50.9 °C] and an atmo-
spheric dew point of -58.0 °F [-50.0 °C]. Its bubble
point saturation pressure at 77 °F [25 °C] is 213 psig
[1469 kPa] and dew point saturation pressure at 77
°F [25 °C] is 205 psig [1415 kPa].

Composition: R-454B is a non-azeotropic mixture
of 68.9% by weight difluoromethane (HFC-32) and
31.1% by weight 2,3,3,3-tetrafluoro-1-propene

Pressure: The pressure of R-454B is similar to
that of R-410A. Recovery and recycle equipment,
pumps, hoses, and the like must have design pres-
sure ratings appropriate for R-454B. Manifold sets
need to range up to 800 psig [5,516 kPa] high-side
and 250 psig [1,724 kPa] low-side with a 550 psig
[3,792 kPa] low-side retard. Hoses need to have
a service pressure rating of 800 psig [5,516 kPa].
Recovery cylinders need to have a 400 psig [2,758
kPa] service pressure rating, DOT 4BA400 or DOT
4BW400.

Flammability: R-454B is classified as safety group
A2L, where the 2L flammability class indicates low-
er flammability. R-454B and air should never be
mixed in tanks or supply lines or be allowed to
accumulate in_storage tanks. Leak checking
should be conducted using Nitrogen.

4.1.3 Quick-Reference Guide
for R-454B

o Refrigerant R-454B operates at pressures similar
to R-410A. However, it is classified in safety group
A2L. Ensure that servicing equipment is compati-
ble with R-454B.

e Refrigerant cylinders are no longer color-coded.
R-454B cylinders are light green gray in color with
a red band on the shoulder or top of the cylinder
to indicate flammability.
R-454B, is only compatible with POE oils.
Vacuum pumps will not remove moisture from
POE oil used in R-454B systems.
R-454B systems should be charged with liquid
refrigerants in liquid phase. R-454B cylinders
should be inverted to ensure liquid charging of the
equipment.
¢ Do not install a suction line filter drier in the liquid
line.
A factory-approved bi-flow liquid line filter drier is
shipped with every unit and must be installed in
the liquid line at the time of installation. Only man-
ufacturer-approved liquid line filter driers should
be used. Filter driers must have a working pres-
sure rating of at least 600 psig [4,137 kPa]. The fil-
ter drier will only have adequate moisture-holding
capacity if the system is properly evacuated.

Desiccant (drying agent) must be compatible for

POE oils and R-454B refrigerant.

R-454B cylinders containing less than 50 Ibs of

refrigerant require a CGA 164 fitting. R-454B cyl-

inders containing more than 50 lbs of refrigerant
require a CGA 670 fitting.

11
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4.0 INSTALLATION

%% 4.2 Choosing a Location

4.2.1 Allowable Clearances

Single Unit Installations Ve ~
(-)D18AY24 / (-)D18AY36 / (-)D16AY24 / (-)D16AY36 / (-)D16AY48 / (-()D16AY60 COILSDE
Obstruction Min Clearance (in) \
REAR
Rear | €Ol | Front [Service Obstacles p /
Side Panel
4 12 48 10 When there are obstacles at the rear
only
When there are obstacles at the rear
S()pen 12 4 48 10 and sides
pace
Above 12 12 24 10 When there are obstacles at the front
only
\
4 12 o4 10 When there are obstacles at the front gEEE'LCE
and rear &
When there are obstacles at the rear FRONT—"
Obstruction 12 12 48 10 and above
Above, Less Whenth botadlos L Th ST-A1345-33-00
Than 40” en there are obstacles at the rear,
20 4 24 10 sides and above

(-)D18AY48 / (-)D18AY60

Obstruction Min Clearance (in) CO‘LS'DE\
= Coil Service Obstacles
-_g Rear Side Front Panel
(=]
< When there are obstacles at the
S 6 8 60 10 rear only
When there are obstacles at the
Open 12 8 60 10 rear and sides
iﬁﬁﬁi When there are obstacles at the \ — SERVICE
12 12 40 10 front only J PANEL
FRONT
When there are obstacles at the
6 12 40 10 front and rear
When there are obstacles at the
Obstruction 12 12 48 10 rear and above
Ao, o When th bstacles at th
Than 40” en there are obstacles at the
20 4 60 10 rear, sides and above
. . . ST-A1345-32-00
Multiple Unit Installations \ J

IMPORTANT: Consult local and na-

tional building codes and ordinances for special
installation requirements. Following location infor-
mation will provide longer life and simplified servic-
ing of the outdoor heat pump.

NOTICE: These units must be installed

outdoors. No ductwork can be attached, or other
modifications made, to the discharge grille. Modifi-
cations will affect performance or operation.

ST-A1345-29-00 /
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4.0 INSTALLATION

ﬁ% 4.2 Choosing a Location (cont.)

4.2.2 Operational Issues Re-
lated to Unit Location

I M PO RTANT: Locate the unit in a man-

ner that will not prevent, impair, or compromise the
performance of other equipment installed in prox-
imity to the unit. Maintain all required minimum dis-
tances to gas and electric meters, dryer vents, and
exhaust and inlet openings. In the absence of na-
tional codes or manufacturers’ recommendations,
local code recommendations and requirements will
take precedence.
¢ Refrigerant piping and wiring should be properly
sized and kept as short as possible to avoid ca-
pacity losses and increased operating costs.

e | ocate the unit where water runoff will not create
a problem with the equipment. Position the unit
away from the drip edge of the roof whenever pos-
sible. Units are weatherized, but can be affected
by the following:

e Water pouring into the unit from the junction of
rooflines, without protective guttering. Large vol-
umes of water entering the heat pump while in
operation can impact fan blade or motor life, and
coil damage may occur to a heat pump if moisture
cannot drain from the unit under freezing condi-
tions.

® Freezing moisture or sleeting conditions can
cause the cabinet to ice-over prematurely and
prevent heat pump operation, requiring backup
heat, which generally results in less economical
operation It is highly recommended to switch the
EcoNet™ Control Center or thermostat to the
“Emergency Heat” mode during freezing rain or
sleeting conditions to prevent damage to the out-
door coil from ice accumulating on the fan blade.

e Closely follow the clearance recommendations in
section 4.2.1.

e 24” [61.0 cm] to the service panel access.
* 60” [152.4 cm] above the fan discharge (unit
top) to prevent recirculation.
e6” [15.2 cm] to the coil grille air
with 12” [30.5 cm] minimum recommended.

inlets

4.2.3 Corrosive Environment
The metal parts of this unit may be subject to rust or
deterioration if exposed to a corrosive environment.
This oxidation could shorten the equipment’s useful
life.

Corrosive elements include, but are not limited to,
salt spray, fog or mist in seacoast areas, sulphur or
chlorine from lawn watering systems, and various

chemical contaminants from industries such as pa-
per mills and petroleum refineries.

If the unit is to be installed in an area where contam-
inants are likely to be a problem, special attention
should be given to the equipment location and ex-
posure.

e Avoid having lawn sprinkler heads spray directly
on the unit cabinet.

¢ In coastal areas, locate the unit on the side of the
building away from the waterfront.

e Shielding provided by a fence or shrubs may give
some protection, but cannot violate minimum air-

flow and service access clearances.

AWARNING: Disconnect all power to

unit before starting maintenance. Failure to do so
can cause electrical shock resulting in severe per-
sonal injury or death.

Regular maintenance will reduce the buildup of con-
taminants and help to protect the unit’s finish.

* Frequent washing of the cabinet, fan blade, and
coil with fresh water will remove most of the salt or
other contaminants that build up on the unit.

® Regular cleaning and waxing of the cabinet with
a good automobile polish will provide some pro-
tection.

® A good liquid cleaner may be used several times
a year to remove matter that will not wash off with

water.

4.2.4 Customer Satisfaction
Issues

e The heat pump should be located away from the
living, sleeping, and recreational spaces of the
owner and those spaces on adjoining property.

¢ To prevent noise transmission, the mounting pad
for the outdoor unit should not be connected to
the structure and should be located a sufficient
distance above grade to prevent ground water
from entering the unit.

13

uoyno7



Location

14

4.0 INSTALLATION

ﬁ% 4.3 Unit Mounting

4.3.1 Unit Mounting Methods

The outdoor heat pump unit may be mounted in a number of ways. The most common method is on the ground
mounted on a concrete or pre-fabricated pad. It can also be mounted on a ground or roof mounted metal frame,
wooden frame, or 4” x 4” [10.2 cm x 10.2 cm] wooden stringers. It is extremely important to properly secure the
unit to the pad or frame so it does not shift during high winds, seismic events, or other outside forces to eliminate
the possibility of a safety hazard or physical damage to the unit. Local codes in regions subject to frequent hurri-
canes and seismic events will dictate specific mounting requirements and must be followed. It is also important
to elevate the heat pump in areas that receive a significant amount of snowfall so accumulated snow does not
block the outdoor coil and interfere with drainage of water during the defrost cycle. Refer to Section 4.3.4 for
typical ground snow levels for different regions of the USA.

4.3.2 High Wind and Seismic Tie-Down Methods

The manufacturer-approved/recommended method is a guide to securing equipment for wind and seismic loads.
Other methods might provide the same result, but the manufacturer method is the only one endorsed by the
manufacturer for securing equipment where wind or earthquake damage can occur. Additional information is
available on the manufacturer’s website or from the wholesale distributor.

4.3.3 Elevating Unit

AWARNING: Secure an elevated unit and its elevating stand in order to prevent tipping. Failure to
do so may result in severe personal injury or death.
If elevating the heat pump, either on a flat roof or on a slab, observe the following guidelines.

¢ The bottom of the basepan has receptacles for 4” [10.2 cm] schedule 40 PVC pipe that can be cut to lengthand
used as risers for slab applications.

o If elevating a unit on a flat roof, use 4” x 4” [10.2 cm x 10.2 cm] or equivalent stringers positioned to distribute
unit weight evenly and prevent noise and vibration.

¢ Heat pump products will need to be elevated per local climate and code requirements to provide clearance
above the estimated snowfall level to ensure the unit will be protected from damage. Failure to follow these
instructions may result in equipment damage and improper operation.

NOTICE: Do not block drain openings on bottom of unit.

e If unit must be elevated because of anticipated snowfall, secure unit and elevating stand such that unit and/or
stand will not tip over or fall off. Keep in mind that someone may try to climb on unit.

LT
yHH
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4.0 INSTALLATION

%% 4.4 Refrigerant Line Set Selection

4.4.1 Replacing Existing Sys-
tems

To prevent failure of a new unit, the existing line set
must be correctly sized for the new unit and must be
cleaned or replaced. Care must be taken so the expan-
sion device is not plugged. For new and replacement
units, a liquid line filter drier must be installed and the
line set must be properly sized. Test the oil for acid.
If it tests positive for acid, a suction line filter drier is
mandatory.

WARNING: When using a torch during braz-

ing, nitrogen must be flowed while brazing. If an existing
R-410A or R-22 unit’s line set is being used for replace-
ment R454B unit, it must be purged and flushed with nitro-
gen before use. it is recommended to replace the line set.

IMPORTANT: When replacing an
R-454B or R-22 unit with an R-454B unit, verify that
the lineset and any joints in the lineset comply with
local building code. Only brazed or welded joints and
mechanical joints using fittings listed to UL 207 are

permitted.

4.4.2 Line Set Application Con-

siderations
The following are special considerations that need to
be addressed when selecting and installing a line set.

e Additional refrigerant charge

e Fitting losses and maximum equivalent length
considerations

Refrigerant migration during the off cycle

Qil return to the compressor

Capacity losses

System oil level adjustment

4.4.2.1 Oil Return to Compres-

sSor

Small amounts of compressor crankcase oil is picked
up and carried out of the compressor by the moving
refrigerant and is circulated through the system along
with the refrigerant before it returns to the compres-
sor crankcase. It is critical to the life of the compres-
sor for the oil to be able to return to the compressor
to maintain an adequate level of oil in the compressor
crankcase. Oversized vapor lines result in inadequate
refrigerant velocities to carry the oil along with the
refrigerant and will cause the oil to accumulate in the
low spots in the vapor line instead of being returned
to the compressor crankcase. This is especially true
for long line lengths. Variable speed systems pres-
ent an additional challenge due to the fact that the
system operates at a significantly reduced refriger-
ant flow rate for a significant percentage of operating

time. Only use the vapor line sizes listed in Table 2 to
assure proper oil return. DO NOT oversize vapor line!

4.4.2.2 Refrigerant Migration
During Off Cycle

Long line set applications can require a considerable
amount of additional refrigerant. This additional re-
frigerant needs to be managed throughout the en-
tire ambient operating envelope that the system will
go through during its life cycle. Off-Cycle migration
is where excess refrigerant condenses and migrates
to the coldest and/or lowest part of the system. Ex-
cessive build-up of refrigerant at the compressor will
result in poor reliability and noisy operation during
startup. Section 4.5.2 demonstrates the required unit
configuration for different applications.

4.4.2.3 Maximum Liquid Pres-

sure Drop

The total liquid line pressure drop must not exceed
50 psig [345 kPa] to assure a solid column of liquid at
the metering device and stable control of superheat.
Be sure to account for vertical separation, elbows,
filter driers, solenoid valves, sight glasses, and check
valves when calculating liquid line pressure drop.

4.4.2.4 Liquid Line Refrigerant

Flashing

Excessive pressure drop and heat gain in long lig-
uid lines can result in the refrigerant flashing into a
vapor before it reaches the expansion device which
will dramatically reduce the capacity and efficiency
of the system. For this reason, the liquid line must be
sized properly using Table 2 and must be insulated in
unconditioned spaces.

4.4.2.5 Capacity Losses

Long line lengths can result in a reduction in capac-
ity due to vapor line pressure drop and heat gain or
loss. Refer to Table 2 for capacity loss multipliers
for various vapor line diameters and equipment line
lengths. This table does not account for any capacity
loss due to heat gain or loss from the environment. It
is extremely important not to oversize the vapor line
to minimize capacity loss at the expense of proper
oil return. If the table shows an “NR” for a particular
vapor line diameter and length, or, if a vapor line di-
ameter is not listed, oil return will not be adequate.

buign)
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4.0 INSTALLATION

%% 4.4 Refrigerant Line Set Selection

4.4.3 Line Set Length and Fitting
Losses

charge applications. Equivalent length takes into account
pressure losses from tubing length, fittings, vertical sepa-
ration, accessories, and filter driers. The table below refer-

Refrigerant tubing is measured in terms of actual length
and equivalent length. Actual length is used for refrigerant

ences different commonly used equivalent lengths.

Table 1
Line Size oo Short  [S°long |45 Solenoid  |Check Sight Filter
in [mm] Elbow Elbow Elbow Valve Valve Glass Drier
3/819.53] 1.3 [0.40] 0.810.24] 0.3[0.09] |6 [1.83] 411.22] 0.4[0.12] |6[1.83]
1/2 [12.71] 1.4 [0.43] 0.9[0.27] 0.4[0.12] [9[2.74] 5[1.52] 0.6[0.18] |6[1.83]
5/8 [15.88] 1.5 [0.46] 1[0.30] 0.5[0.15] |12 [3.66] 6 [1.83] 0.8[0.24] |6[1.83]
3/4 [19.05] 1.9 [0.58] 1.3 [0.40] 0.6[0.18] |14 [4.27] 7 [2.13] 0.9[0.27] |6[1.83]
7/8 [22.23] 2.3[0.70] 1.5 [0.46] 0.7[0.21] [15[4.57] 8 [2.44] 1[0.30] 6[1.83]
1-1/8 [28.58] 2.7[0.82] 1.8 [0.55] 0.9[0.27] |22[6.71] 12 [3.66] 1.5[0.46] |6[1.83]

Tubing

4.4.4 Liquid Line Selection

The purpose of the liquid line is to transport warm sub-
cooled liquid refrigerant between the outdoor unit to the
indoor unit in the cooling mode. In the heating mode,
the liquid line returns sub-cooled liquid from the indoor
unit to the outdoor unit. It is important not to allow the
refrigerant to flash into superheated vapor prior to en-
tering the expansion device of the indoor coil or outdoor
unit. Flashing of refrigerant can occur for the following
reasons:

Low refrigerant charge

Improperly selected liquid line size

Absorption of heat prior to expansion device
Excessive vertical separation between the outdoor
unit and indoor coil

Restricted liquid linear filter drier

e Kinked liquid line

The total pressure drop allowed for the liquid line is 50

PSI [345 kPa]. The procedure for selecting the proper

liquid line is as follows:

e Measure the total amount of vertical separation be-
tween the outdoor unit and indoor coil.

e Measure the total indoor length of liquid line required.

e Add all of the equivalent lengths associated with any
fittings or accessories using Table 1.

e Add the linear length to the total fitting equivalent
length. This will equal your total equivalent line length.

e Reference Table 2 to verify the calculated equivalent
length is acceptable with the required vertical separa-
tion and diameter of liquid line.

Example: A 3-ton heat pump unit is installed 25’ below
the indoor unit, requires a 75’ of 1/2” diameter liquid line,
3/4” vapor line, 4 90° LR elbows and a filter drier.

e Fitting Equivalent Length (ft.) =4 x .9’ + 6" = 9.6’

e Total Equivalent Length (ft.) = 75’ + 9.6’ = 84.6’

This application is acceptable because the 25’ vertical
rise is less than the maximum rise of 50’ for this appli-
cation.

4.4.5 Vapor Line Selection

The purpose of the vapor line is to return superheated
vapor to the condensing unit from the indoor coil in the
cooling mode. While in the heating mode, the vapor line
transports discharge vapor to the indoor coil from the
outdoor unit. Proper vapor line sizing is important be-
cause it plays an important role in returning oil to the
compressor to prevent potential damage to the com-
pressor. Also, an improperly sized vapor line can dra-
matically reduce capacity and performance of the sys-
tem. The procedure for selecting the proper vapor line
is as follows:

16

e Determine the total linear length of vapor line required.

e Add all of the equivalent lengths associated with any
fittings or accessories using Table 1.

e Add the linear length and total fitting equivalent
length. This will equal your total equivalent line length.

e Reference Table 2 to verify that the calculated equiv-
alent length falls within the compatibility region of the
chart.

e Verify capacity loss is acceptable for the application.



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

4.0 INSTALLATION

buign)

18 & 16 SEER2 Variable Speed Heat Pumps
Outdoor Unit ABOVE or BELOW Indoor Unit
o Allowable A{;g;v:l?'!e Equivalent Length (Feet)
UnitSize | Liquid Line Line <25 2650 | 5175 | 76100 | 1014125 | 126-150
Size
Maximum Vertical Separation / Capacity Multiplier

1/4" 5/8" 25/1.00 50/0.99 33/0.98 6/0.97 NR NR
5/16" 5/8" 25/1.00 50/0.99 33/0.98 50/0.97 50/ 0.96 50/0.95
2.0 Ton 3/8" 5/8" 25/1.00 50/0.99 33/0.98 50/0.97 50/0.96 50/0.95

N§F§3 1/4" 3/4" * 25/1.00 50/1.00 33/0.99 6/0.99 NR NR
5/16" 3/4" * 25/1.00 50/1.00 50/0.99 50/0.99 50/0.99 50/0.98
3/8" 3/4" * 25/1.00 50/1.00 50/0.99 50/0.99 50/0.99 50/0.98

5/16" 5/8" 25/0.99 50/0.97 50/0.95 50/0.93 36/0.91 NR

3/8" 5/8" 25/0.99 50/0.97 50/0.95 50/0.93 50/ 0.91 NR
3 Ton 5/16" 3/4" 25/1.00 50/0.99 50/0.99 50/0.98 36/0.97 20/0.96
3/8" 3/4" 25/1.00 50/0.99 50/0.99 50/0.98 50/0.97 50/0.96
172" 3/4" 25/1.00 50/0.99 50/0.99 50/0.98 50/0.97 50/0.96
3/8" 3/4" 25/0.99 50/0.98 50/ 0.96 50/0.95 50/0.93 50/0.92
4 Ton 172" 3/4" 25/0.99 50/0.98 50/ 0.96 50/0.95 50/0.93 50/0.92
3/8" 7/8" 25/1.00 50/0.99 50/0.99 50/0.98 50/0.98 50/0.97
1/2" 7/8" 25/1.00 50/0.99 50/0.99 50/0.98 50/0.98 50/0.97

3/8" 3/4" 25/0.98 50/0.97 50/0.95 50/0.93 46/ 0.91 NR

172" 3/4" 25/0.98 50/0.97 50/0.95 50/0.93 50/ 0.91 NR
*?*STEE 3/8" 7/8" 25/0.99 50/0.99 50/0.98 50/0.97 50/0.96 38/0.95
NOTE 4 172" 7/8" 25/0.99 50/0.99 50/0.98 50/0.97 50/0.96 50/0.95
3/8" 1-1/8" ** 25/1.00 50/1.00 50/1.00 50/0.99 50/0.99 38/0.99
172" 1-1/8" ** 25/1.00 50/1.00 50/1.00 50/0.99 50/0.99 50/0.99

Notes:

1) Do not exceed 150 ft linear line length.

2) Do not exceed 50 ft vertical separation between indoor and outdoor units.

3) * 3/4" vapour line should only be used for 2 ton systems if outdoor unit is below or at same level as indoor

unit to assure proper oil return.

4) ** 1-1/8" vapour line should only be used for 5 ton systems if outdoor unit is below or at same level as indoor
unit to assure proper oil return.

5) Always use the smallest liquid line allowable to minimize refrigerant charge.

6) Applications shaded in light Gray indicate capacity multipliers between 0.90 and 0.96 which are not
recommended, but are allowed.

7) Applications shaded in dark Gray are not recommended due to excessive liquid or suction pressure drop.
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4.0 INSTALLATION

Table 2B: Refrigerant Line Sizing Chart (Metric Units)

Tubing

18 & 16 SEER2 Variable Speed Heat Pumps
Outdoor Unit ABOVE or BELOW Indoor Unit

Allowable Allowable Equivalent Length (Feet)

Unit Size Liqui_d Line Vapoyr Line
Size Size <8 | 815 | 16238 | 2430 | 3138 | 30.46

mm [in] mm [in] Maximum Vertical Separation / Capacity Multiplier

6.35 [1/4] 15.88 [5/8] 8/1.00 | 15/0.99 | 10/098 | 2/097 NR NR

7.94 [5/16] 15.88 [5/8] 8/1.00 | 15/099 | 15/098 | 15/097 | 15/096 | 15/0.95
[;:g $;’:’11 9.53 [3/8] 15.88 [5/8] 8/1.00 15/0.99 | 15/098 | 15/097 | 15/096 | 15/0.95
N’gfgs 6.35 [1/4] 19.05 [3/4] * 8/1.00 | 15/0.99 | 10/099 | 2/0.99 NR NR

7.94 [5/16] 19.05 [3/4] * 8/1.00 | 15/099 | 15/099 | 15/099 | 15/0.99 | 15/0.98

9.53 [3/8] 19.05 [3/4] * 8/1.00 | 15/0.99 | 15/099 | 15/0.99 | 15/0.99 | 15/0.98

7.94 [5/16] 15.88 [5/8] 8/099 | 15/097 | 157095 | 157093 | 11/091 NR

9.53 [3/8] 15.88 [5/8] 8/099 | 15/097 | 15/095 | 15/093 | 15/0.91 NR
1&%‘3&" 7.94 [5/16] 19.05 [3/4] 8/1.00 | 15/099 | 15/099 | 15/098 | 11/0.97 6/0.96

9.53 [3/8] 19.05 [3/4] 8/1.00 | 15/099 | 157099 | 15/098 | 15/097 | 15/0.96

12.7 [1/2] 19.05 [3/4] 8/100 | 15/0.99 | 15/099 | 15/098 | 15/097 | 15/0.96

9.53 [3/8] 19.05 [3/4] 8/099 | 15/098 | 15/096 | 15/095 | 15/093 | 15/0.92
14.1 KW 12.7 [1/2] 19.05 [3/4] 8/099 | 15/098 | 15/096 | 15/095 | 15/093 | 15/0.92
[4 Ton] 9.53 [3/8] 22.23 [7/8] 8/1.00 | 15/099 | 15/099 | 15/098 | 15/098 | 15/0.97

12.7 [1/2] 22.23 [7/8] 8/1.00 | 15/099 | 15/099 | 15/098 | 15/098 | 15/0.97

9.53 [3/8] 19.05 [3/4] 8/098 | 15/097 | 157095 | 15/093 | 14/0.91 NR

12.7 [1/2] 19.05 [3/4] 8/098 | 15/097 | 15/095 | 15/093 | 15/0.91 NR
1[2"-3,-(',(,:']" 9.53 [3/8] 22.23 [7/8] 8/099 | 15/099 | 15/098 | 15/097 | 15/096 | 12/0.95
h;‘;?é'i 12.7 [1/2] 22.23 [7/8] 8/0.99 15/0.99 | 157098 | 15/0.97 | 15/0.96 15/0.95

9.53[3/8] | 28.58[1-1/8]** | 8/100 | 15/1.00 | 15/1.00 | 15/099 | 15/0.99 | 12/0.99

12701/2) | 28.58[1-1/8]** | 8/100 | 15/1.00 | 15/1.00 | 15/099 | 15/0.99 | 15/0.99

Notes:

1) Do not exceed 46 meters linear line length.
2) Do not exceed 15 meters vertical separation between indoor and outdoor units.

3) *19.05mm [3/4 in.] vapour line should only be used for 2 ton systems if outdoor unit is below or at same level as indoor unit to
assure proper oil return.

4) **28.58mm [1-1/8 in.] vapour line should only be used for 5 ton systems if outdoor unit is below or at same level as indoor unit
to assure proper oil return.

5) Always use the smallest liquid line allowable to minimize refrigerant charge.

6) Applications shaded in light Gray indicate capacity multipliers between 0.90 and 0.96 which are not recommended, but are
allowed.

7) Applications shaded in dark Gray are not recommended due to excessive liquid or suction pressure drop.
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%% 4.5 Line Set Installation

4.0 INSTALLATION

e |f tubing is to be run underground, it must be run in a
sealed watertight chase.

e Use care in routing tubing and do not kink or twist.
Use a good quality tubing bender on the vapor line to
prevent kinking.

¢ Route the tubing using temporary hangers; then

e /

-

°0®|

\ Il 7
straighten the tubing and install permanent hangers.
The tubing must be adequately supported.

¢ |solate the vapor line from the building structure. If the
vapor line comes in contact with inside walls, ceiling,
or flooring, the vibration of the vapor line in the heating
mode will result in noise inside the structure.

¢ Blow out the liquid and vapor lines with dry nitrogen

before connecting to the outdoor unit and indoor coil
to remove debris that can plug the expansion device.

ST-A1345-05-00
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4.5.1 Important Tubing Installa-

tion Practices

Observe the following when installing correctly sized
type “L” refrigerant tubing between the outdoor unit and
indoor coil:

e Check Table 2 for the correct vapor line size and liquid
line size.

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

¢ Use clean, dehydrated, sealed refrigeration-grade tub-
ing.

e Always keep tubing sealed until tubing is in place and
connections are to be made.

¢ A high-quality biflow filter drier is included with all
R-454B heat pump units and must be installed in the
liquid line upon unit installation.

¢ When replacing an R-22 system with an R-454B sys-
tem and the line set is not replaced, blow out the lines
with dry nitrogen to remove as much of the remain-
ing mineral oil as possible. Check for low spots where
oil may be trapped and take measures to drain the oil
from those areas.

e |f tubing has been cut, debur the ends while holding
the tubing in a position to prevent chips from falling
into tubing. Burrs such as those caused by tubing cut-
ters can affect performance dramatically, particularly
on small diameter liquid lines.

¢ For best operation, keep tubing run as short as possi-
ble with a minimum number of elbows or bends.

¢ | ocations where the tubing will be exposed to me-
chanical damage should be avoided. If it is necessary
to use such locations, the copper tubing should be
protected by a housing to prevent damage.

buign)
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Tubing
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4.0 INSTALLATION

%%3% 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

REFERENCE TABLE 2 FOR
MAXIMUM LENGTH LIMITATIONS

INSULATED VAPOR LINE FULL LENGTH

FROM OUTDOOR UNIT. VERIFY
SUB-COOLING PRIOR TO EXPANSION
DEVICE, INSULATED LIQUID LINE IN
UNCONDITIONED SPACE FOR
LONG LINE APPLICATIONS.

Figure 3

For applications with the outdoor unit and indoor
unit on the same level the following is required:

e |nsulated liquid line in unconditioned space only.
¢ Insulated vapor line full length.

e Vapor line should slope toward the indoor unit.
(Reference Figure 3)

ST-A1345-06-00

¢ Follow the proper line sizing, maximum linear and
equivalent length, charging requirements, and oil
level adjustments spelled out in this document.

e Verify at least 5°F [2.8°C] sub-cooling at the in-
door unit prior to expansion device.



4.0 INSTALLATION

%% 4.5 Line Set Installation (cont.)
4.5.2.2 Outdoor Unit Below Indoor Coil (Long Line Set Applications)

INSULATED VAPOR LINE FULL LENGTH\ |L .
/ : Eﬂﬁr

L’;l/\éF\]R\]—VI:]?HT-?éE VERIFY LIQUID SUBCOOLING
OF THE COIL PRIOR TO EXPANSION DEVICE
IN THE COOLING MODE.
INSULATE LIQUID LINE
IN UNCONDITIONED
SPACE FOR LONG
LINE APPLICATIONS REFERENCE TABLE 2 FOR

MAXIMUM LENGTH AND
VERTICAL SEPARATION LIMITATIONS

buign)
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Figure 4

For applications with the outdoor unit below the in- e Measure pressure at the liquid line service valve
door cail, the following is required: and prior to expansion device. Verify that the
o Inverted vapor-line trap (Reference Figure 4) pressure drop is not greater than 50 PSI [345

o . kPa].
¢ |nsulated liquid line in unconditioned space only. « For elevations greater that 25' [8 m] a lower sub-

¢ |nsulated vapor line full length. cooling can be expected

e Follow the proper line sizing, maximum linear and e Verify there is at least 5°F [2.8°C] of liquid sub-

equwglent Ien.gth, maximum yert|cal sc_epara’uon, cooling at the indoor coil prior to the expansion
charging requirements, and oil level adjustments device

spelled out in this document.
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4.0 INSTALLATION

%% 4.5 Line Set Installation (cont.)

4.5.2.3 Outdoor Unit Above Indoor Coil

OUTDOOR UNIT ABOVE INDOOR SECTION LINE SET

Insulated vapor line full length

&/ I

Insulated liquid line

e . in unconditioned space  Reference Table 2 for maximum
Verify liquid sub-cooling for long line length and vertical separation
at outdoor unit prior g application. limitations
to expansion device ’

Tubing

ST-A1345-08-00

Figure 5
For applications with the outdoor unit above the in- e Insulated vapor line full length.
door coil the following is required: e Verify at least 5°F [2.8°C] of liquid subcooling at
e |nsulated liquid line in unconditioned space only. the outdoor unit prior to expansion device in the

e Follow the proper line sizing, maximum linear and heating mode.

equivalent length, maximum vertical separation,
charging requirements, and oil level adjustments
spelled out in this document.
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4.0 INSTALLATION

%% 4.5 Line Set Installation (cont.)

4.5.3 Tubing Connections

Indoor coils have only a holding charge of dry nitro-
gen. Keep all tube ends sealed until connections are
to be made.

e Use type “L” copper refrigeration tubing. Braze the
connections with the following alloys:

— Copper to copper, 5% silver minimum
— Copper to steel or brass, 15% silver minimum

ya— \

C

\ C] ® ® )

¢ Be certain both refrigerant shutoff valves at the out-
door unit are closed.

S —

> m J

* Remove the caps and Schrader cores from the pres-
sure ports to protect seals from heat damage. Both the
Schrader valves and the service valves have seals that
may be damaged by excessive heat.

(

( I

Aoy
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¢ Clean the inside of the fittings and outside of the tub-
ing with a clean, dry cloth before soldering. Clean out
debris, chips, dir, etc., that enters tubing or service
valve connections.

4 ~ O )
i
I O )

e Wrap valves with a wet rag or thermal barrier com-
pound before applying heat.

4 ¢ ~ \

coil. Flow dry nitrogen into a pressure port and through
the tubing while brazing, but do not allow pressure in-
side tubing which can result in leaks. Once the sys-
tem is full of nitrogen, the nitrogen regulator should be
turned off to avoid pressuring the system.

buign)
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e After brazing, use an appropriate heatsink material to
cool the joint.

¢ Reinstall the Schrader cores into both pressure
ports.

@) [

¢ Do not allow the bare vapor line and liquid line to
be in contact with each other. This causes an unde-
sirable heat transfer resulting in capacity loss and
increased power consumption.
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Tubing

4.0 INSTALLATION

4.6 Initial Leak Testing

Indoor coils have only a holding charge of dry
nitrogen. Keep all tube ends sealed until connections
are to be made.

AWARNING: Do not use oxygen to

purge lines or pressurize system for leak test.
Oxygen reacts violently with oil, which can cause an
explosion resulting in severe personal injury or death.

ST-A1345-05-00
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e Pressurize line set and coil through service fittings
with dry nitrogen to 500 PSIG [3,447 kPa] (maxi-
mum). Close nitrogen tank valve, let system sit for
at least 15 minutes, and check to see if the pressure
has dropped. If the pressure has dropped, check for
leaks at the line set braze joints with soap bubbles
and repair leak as necessary. Repeat pressure test.
If line set and coil hold pressure, proceed with line
set and coil evacuation (see Sections 4.7 and 4.8 for
evacuation and final leak testing).

Va

CX-X=)
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e The vapor line must be insulated for its entire
length to prevent dripping (sweating) and prevent
performance losses. Closed-cell foam insulation
such as Armaflex and Rubatex® are satisfactory
insulations for this purpose. Use 1/2” [12.7 mm]
minimum insulation thickness. Additional insulation
may be required for long runs. The liquid line must
be insulated in any unconditioned space when long
line sets are used and anytime the liquid line is run
through an attic due to hot temperatures that occur
there.
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4.7 Evacuation

Evacuation is one of the most important parts of the
entire installation and service procedure. The life and
efficiency of the equipment is dependent upon the
thoroughness exercised by the serviceman when
evacuating air and moisture from the system.

Air or nitrogen in the system increases condensing
temperature and pressure, resulting in increased
power consumption, erratic operation, and reduced
capacity.

Moisture chemically reacts with the refrigerant and oil
to form corrosive acid which attacks the compressor
motor windings and internal parts and which can re-

sultin compressor failqrg.
L)

i

e
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e After the system has been leak-checked and prov-
en sealed, connect the vacuum pump and evacu-
ate system to 500 microns and hold 500 microns
or less for at least 15 minutes. The vacuum pump
must be connected to both the high and low sides
of the system by connecting to the two pressure
ports. Use the largest size connections available
since restrictive service connections may lead to
false readings because of pressure drop through
the fittings.

4 )
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e After adequate evacuation, open both service
valves by removing both brass service valve caps
with an adjustable wrench. Insert a 3/16” [5 mm]
or 5/16” [8 mm] hex wrench into the stem and turn
counterclockwise until the wrench stops.



