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1. INSTRUCTION FOR SERVICING (R454B)

1. Check the information in this manual to find out the dimensions of space needed for proper installation of the device,

including the minimum distances allowed compared to adjacent structures.

2. Appliance shall be installed, operated and stored in a room with a floor area larger than 4m
2

• 

3. The installation of pipe-work shall be kept to a minimum.

4. The pipe-work shall be protected from physical damage , and shall not be installed in an unventilated space if the space is

smaller than 4m2

• 

5. The compliance with national gas regulations shall be observed.

6. The mechanical connections shall be accessible for maintenance purposes.

7. Follow the instructions given in this manual for handling, installing, cleaning, maintaining and disposing of the refrigerant.

8. Make sure ventilation openings clear of obstruction.

9. Notice: The servicing shall be performed only as recommended by the manufacturer.

10. Warning: The appliance shall be stored in a well-ventilated area where the room size corresponds to the room area as

specified for operation. 

11. Warning: The appliance shall be stored in a room without continuously operating open flames (for example an operating

gas appliance) and ignition sources (for example an operating electric heater). 

12. The appliance shall be stored so as to prevent mechanical damage from occurring.

13. It is appropriate that anyone who is called upon to work on a refrigerant circuit should hold a valid and up-to-date

vcertificate from an asses sment authority acer edited by the industry and recognizing their competence to handle

refrigerants, in accordance with the assessment specification recognized in the industrial sector concerned. Service

operations should only be carried out in accordance with the recommendations of the equipment manufacturer.

Maintenance and repair operations that require the assistance of other qualified persons must be conducted under the

supervision of the person competent for the use of flammable refrigerants.

14. Every working procedure that affects safety means shall only be carried out by competent persons.

15. Warning:

* Do not use any means to accelerate the defrosting process or clean the frost on your own.

Follow the recommended guidelines from the manufacturer .

* The appliance shall be stored in a room without continuously operating ignition sources

(for example: open flames, an operating gas appliance or an operating electric heater .

* Do not pierce or bum.

* Be aware that refrigerants may not contain an odor .

�A2L n 

w cm 
Read operator's manual Operating instructions Read technical manual 
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1. INSTRUCTION FOR SERVICING (R454B)

16. Information on servicing:

1) Checks to the area

Prior to beginning work on systems containing flammable refrigerants, safety checks are necessary to ensure that the risk

of ignition is minimized. For repair to the refrigerating system, the following precautions shall be complied with prior

to conducting work on the system.

2) Work procedure

Work shall be undertaken under a controlled procedure so as to minimize the risk of a flammable gas or vapor being

present while the work is being performed.

3) General work area

All maintenance staff and others working in the local area shall be instructed on the nature of work being carried out.

Work in confined spaces shall be avoided. The area around the workspace shall be sectioned off. Ensure that the

conditions within the area have been made safe by control of flammable material.

4) Checking for presence of refrigerant

The area shall be checked with an appropriate refrigerant detector prior to and during work, to ensure the technician is

aware of potentially flammable atmospheres. Ensure that the leak detection equipment being used is suitable for use

with flammable refrigerants, i.e.non-sparking, adequately sealed or intrinsically safe.

5) Presence of fire extinguisher

If any hot work is to be conducted on the refrigeration equipment or any associated parts, appropriate fire extinguishing

equipment shall be available to hand. Have a dry powder or CO
2 

fire extinguisher adjacent to the charging area.

6) No ignition sources

No person carrying out work in relation to a refrigeration system which involves exposing any pipe work shall use any

sources of ignition in such a manner that it may lead to the risk of fire or explosion. All possible ignition sources,

including cigarette smoking, should be kept sufficiently far away from the site of installation, repairing, removing

and disposal, during which refrigerant can possibly be released to the surrounding space. Prior to work taking place, the

area around the equipment is to be surveyed to make sure that there are no flammable hazards or ignition risks. "No

Smoking" signs shall be displayed.

7) Ventilated area

Ensure that the area is in the open or that it is adequately ventilated before breaking into the system or conducting any

work that will produce heat. A degree of ventilation shall continue during the period that the work is carried out.

The ventilation should safely disperse any released refrigerant and preferably expel it externally into the atmosphere.

8) Checks to the refrigeration equipment

Where electrical components are being changed, they shall be fit for the purpose and to the correct specification. At all

times the manufacturer's maintenance and service guidelines shall be followed.

If in doubt consult the manufacturer's technical department for assistance.

The following checks shall be applied to installations using flammable refrigerants:
-- The charge size is in accordance with the room size within which the refrigerant containing parts are installed;

-- The ventilation machinery and outlets are operating adequately and are not obstructed;
-- If an indirect refrigerating circuit is being used, the secondary circuit shall be checked for the presence of refrigerant;

-- Marking to the equipment continues to be visible and legible. Markings and signs that are illegible shall be corrected;

-- Refrigeration pipe or components are installed in a position where they are unlikely to be exposed to any substance
which may corrode refrigerant containing components, unless the components are constructed of materials which are 
inherently resistant to being corroded or are suitably protected against being so corroded. 

9) Checks to electrical devices
Repair and maintenance to electrical components shall include initial safety checks and component inspection procedures.
If a fault exists that could compromise safety , then no electrical supply shall be connected to the circuit until it is
is satisfactorily dealt with. If the fault cannot be corrected immediately but it is necessary to continue operation, an
adequate temporary solution shall be used. This shall be reported to the owner of the equipment so all parties are advised.

Initial safety checks shall include:
-- That capacitors are discharged: this shall be done in a safe manner to avoid possibility of sparking;
-- That no live electrical components and wiring are exposed while charging, recovering or purging the system;

-- That there is continuity of earth bonding.
1 7. Repairs to sealed components 

1) During repairs to sealed components, all electrical supplies shall be disconnected from the equipment being worked upon
prior to any removal of sealed covers, etc. If it is absolutely necessary to have an electrical supply to equipment during
servicing, then a permanently operating form of leak detection shall be located a t  the most critical point to warn of a

potentially hazardous situation.

2 



1. INSTRUCTION FOR SERVICING (R454B)

2) Particular attention shall be paid to the following to ensure that by working on electrical components, the casing is not
altered in such a way that the level of protection is affected. This shall include damage to cables, excessive number of
connections, terminals not made to original specification, damage to seals, incorrect fitting of glands, etc. Ensure that
apparatus is mounted securely. Ensure that seals or sealing materials have not degraded such that they no longer serve

the purpose of preventing the ingress of flammable atmospheres. Replacement parts shall be in accordance with the
manufacturer's specifications.

NOTE: The use of silicon sealant may inhibit the effectiveness of some types of leak detection equipment. Intrinsically safe 
components do not have to be isolated prior to working on them. 

18. Repair to intrinsically safe components

Do not apply any permanent inductive or capacitance loads to the circuit without ensuring that this will not exceed the 
permissible voltage and current permitted for the equipment in use. 
Intrinsically safe components are the only types that can be worked on while live in the presence of a flammable atmosphere. 
The test apparat us shall be at the correct rating. Replace components only with parts specified by the manufacturer. Other 
parts may result in the ignition of refrigerant in the atmosphere from a leak. 

19. Cabling
Check that cabling will not be subject to wear, corrosion, excessive pressure, vibration, sharp edges or any other adverse 
environmental effects. The check shall also take into account the effects of aging or continual vibration from sources 
such as compressors or fans. 

20. Detection of flammable refrigerants
Under no circumstances shall potential sources of ignition be used in the searching for or detection ofrefrigerant leaks. A 
halide torch ( or any other detector using a naked flame) shall not be used. 

21. Leak detection methods
The following leak detection methods are deemed acceptable for systems containing flammable refrigerants. 

Electronic leak detectors shall be used to detect flammable refrigerants, but the sensitivity may not be adequate, or may 

need re-calibration. (Detection equipment shall be calibrated in a refrigerant-free area.) Ensure that the detector is not a 

potential source of ignition and is suitable for the refrigerant used. Leak detection equipment shall be set at a percentage 

of the LFL of the refrigerant and shall be calibrated to the refrigerant employed and the appropriate percentage of gas (25 

% maximum) is confirmed. Leak detection fluids are suitable for use with most refrigerants but the use of detergents 

containing chlorine shall be avoided as the chlorine may react with the refrigerant and corrode the copper pipe-work. If a 

leak is suspected, all naked flames shall be removed/ extinguished. If a leakage of refrigerant is found which requires 

brazing, all of the refrigerant shall be recovered from the system, or isolated (by means of shut off valves) in a part of the 

system remote from the leak. Oxygen free nitrogen (OFN) shall then be purged through the system both before and during 

the brazing process. 

22. Removal and evacuation

When breaking into the refrigerant circuit to make repairs-or for any other purpose-conventional procedures shall be used. 

However, for flammable refrigerants it is important that best practice be followed, since flammability is a consideration. 

The following procedure shall be adhered to: 

- safely remove refrigerant following local and national regulations;

- evacuate;

- purge the circuit with inert gas ( optional for A2L );

- evacuate ( optional for A2L );

- continuously flush or purge with inert gas when using flame to open circuit; and

- open the circuit.

The refrigerant charge shall be recovered into the correct recovery cylinders if venting is not allowed by local and national

codes. For appliances containing flammable refrigerants,the system shall be purged with oxygen-free nitrogen to render the

appliance safe for flammable refrigerants. This process might need to be repeated several times.

Compressed air or oxygen shall not be used for purging refrigerant systems.

For appliances containing flammable refrigerants, refrigerants purging shall be achieved by breaking the vacuum in the

system with oxygen-free nitrogen and continuing to fill until the working pressure is achieved, then venting to atmosphere,

and finally pulling down to a vacuum (optional for A2L). This process shall be repeated until no refrigerant is within the

system (optional for A2L). When the final oxygen-free nitrogen charge is used, the system shall be vented down to

atmospheric pressure to enable work to take place.

The outlet for the vacuum pump shall not be close to any potential ignition sources, and ventilation shall be available.

3 



1. INSTRUCTION FOR SERVICING (R454B)

23. Decommissioning

Before carrying out this procedure, it is essential that the technician is completely familiar with the equipment and all its 

detail. It is recommended good practice that all refrigerants are recovered safely . Prior to the task being carried out, an oil 

and refrigerant sample shall be taken in case analysis is required prior to re-use of reclaimed refrigerant. It is essential that 

electrical power is available before the task is commenced. 

a)  Become familiar with the equipment and its operation.

b) Isolate system electrically.

c) Before attempting the procedure, ensure that:

. mechanical handling equipment is available, if required,for handling refrigerant cylinders;

. all personal protective equipment is available and being used correctly;

. the recovery process is supervised at all times by a competent person;

. recovery equipment and cylinders conform to the appropriate standards.

d) Pump down refrigerant system,  if possible.

e) If a vacuum is not possible, make a manifold so that refrigerant can be removed from various parts of the system.

f) Make sure that cylinder is situated on the scales before recovery takes place.

g) Start the recovery machine and operate in accordance with manufacturer's instructions.

h) Do not overfill cylinders.(No more than 80% volume liquid charge).

i)  Do not exceed the maximum working pressure of the cylinder,even temporarily.

J)  When the cylinders have been filled correctly and the process completed, make sure that the cylinders and the 

equipment are removed from site promptly and all isolation valves on the equipment are closed off.

K) Recovered refrigerant shall not be charged into another refrigeration system unless it has been cleaned and checked.

24. Labeling

Equipment shall be lab led stating that it has been de-commissioned and emptied of refrigerant. 

The label shall be dated and signed. Ensure that there are labels on the equipment stating the equipment contains 

flammable refrigerant. 

25. Recovery

When removing refrigerant from a system, either for servicing or decommissioning,it is recommended good practice that 

all refrigerants are removed safely. 

When transferring refrigerant into cylinders, ensure that only appropriate refrigerant recovery cylinders are employed. 

Ensure that the correct number of cylinders for holding the total system charge are available. All cylinders to be used are 

designated for the recovered refrigerant and labeled for that refrigerant(i.e. Special cylinders for he recovery of 

refrigerant). Cylinders shall be complete with pressure-relief valve and associated shut-off valves in good working order. 

Empty recovery cylinders are evacuated and,if possible,cooled before recovery occurs. 

The recovery equipment shall be in good working order with a set of instructions concerning the equipment that is at hand 

and shall be suitable for the recovery of all appropriate refrigerants including,when applicable, flammable refrigerants. In 

addition, a set of calibrated weighing scales shall be available and in good working order. Hoses shall be complete with 

leak-free disconnect couplings and in good condition. Before using the recovery machine,check that it is in satisfactory 

working order, has been properly maintained and that any associated electrical components are sealed to prevent ignition in 

sealed to prevent ignition in the event of a refrigerant release. Consult manufacturer if in doubt. 

The recovered refrigerant shall be returned to the refrigerant supplier in the correct recover cylinder, and the relevant waste 

transfer note arranged. Do not mix refrigerants in recovery units and especia111y not in cylinders. 

If compressors or compressor oils are to be removed, ensure that they have been evacuated to an acceptable level to make 

certain that flammable refrigerant does not remain within the lubricant. 

The evacuation process shall be carried out prior to returning the compressor to the suppliers. 

Only electric heating to the compressor body shall be employed to accelerate this process.When oil is drained from a 

system,  it shall be carried out safely. 

26. Safety instructions for transportation and storage

I.No fire source and smoking.

2.According to the local rules and laws.

4 



2. INSTALLATION PRECAUTIONS (R454B)

Important Considerations 
1. The air conditioner must be installed by professional personnel and the Installation manual is used only for the professional

installation personnel! The installation specifications should be subject to our after-sale service regulations.

2. When filling the combustible refrigerant, any of your rude operations may cause serious injury or injuries to human body and

objects.

3. A leak test must be done after the installation completed.

4. It is a must to do the safety inspection before maintaining or repairing an air conditioner using combustible refrigerant in order

to ensure that the fire risk is reduced to minimum.

5. It is necessary to operate the machine under a controlled procedure in order to ensure that any risk arising from the combustible

gas or vapor during the operation is reduced to minimum.

6. Requirements for the total weight of filled refrigerant and the area of a room to be equipped with an air conditioner ( are shown

as in the following Tables )

The maximum charge and the required minimum floor area 

mi= (6m')xLFL , m,= (52m')xLFL, m3= (260')xLFL 

Where LFL is the lower flammable limit in kg/m', R454B LFL is 0.296kg/m3. 

For the appliances with a charge amount m1<M=m,: 

The maximum charge in a room shall be in accordance with the following: 

m- = 0.5 x LFLx2.2 x A 

The required minimum floor area A min to install an appliance with refrigerant charge M(kg) 

shall be in accordance with following:qmm=30xmc/LFL 

Refrigerant Charge and RoomArea Limitations 

In UL/CSA 60335-2-40, R454B refrigerant is classified as class A2L, which is mildly flammable. Therefore, R454B refrigerant 

is suitable for systems needing additional refrigerant charge and which will limit the area of the rooms being served by the system. 

Similarly, the total amount of refrigerant in the system shall be less than or equal to the allowable maximum refrigerant charge. 

The allowable maximum refrigerant charge depends on the area of the rooms being served by the system. 

NOTE: 

The nouns in this section are explained as follows: 

Mc: The actual refrigerant charge in the system. 

A: the actual room area where the appliance is installed. 

Amin: The required minimum room area. 

Mmax:The allowable maximum refrigerant charge in a room. 

Qmin: The minimum circulation airflow. 

Anvmin: The minimum opening area for connected rooms. 

TAmin: The total area of the conditioned space (For appliances serving one or more rooms with an air dut system). 

TA: The total area of the conditioned space connected by air ducts. 

1. The room area calculation requirements

CAUTION: 

The space considered shall be any space which contains refrigerant-containing parts or into which refrigerant could be released. 

The room area (A) of the smallest, enclosed. occupied space shall be used in the determination of the refrigerant quantity limits. 

For determination of room area (A) when used to calculate the refrigerant charge limit, the following shall apply. 

The room area (A) shall be defined as the room area enclosed by the projection to the base of the walls, partitions and doors of 

the space in which the appliance is installed. 

Spaces connected by only drop ceilings, ductwork, or similar connections shall not be considered a single space. 

Units mounted higher than 70-55/64 inches and spaces divided by partition walls that are no higher than 62-63/64 inches shall be 

considered a single space. 

Rooms on the same floor and connected by an open passage way between the spaces can be considered a single room when 

determining compliance to Amin, if the passageway complies with all of the following. 

1) It is a permanent opening.

2) lt extends to the floor.

3) It is intended for people to walk through.



2. INSTALLATION PRECAUTIONS (R454B)
The area of the connected rooms, on the same floor, connected by permanent opening in the walls and/or doors between 
occupied spaces, including gaps between the wall and the floor.can be considered a single room when determining compliance 
to Amin, provided all of the following conditions are met as Fig.2-1. 

1) Low level opening
CDThe opening shall not be less than Anvmin in Table2-l.
@The area of any openings above 11-13/16 inches from the floor shall not be considered in determining compliance with Anvmin.
®At least 50% of the opening area of Anvmin shall be below 7-7/8 inches from the floor.
@The bottom of the opening is not more than 3-15/16 inches from the floor.
@The opening is a permanent opening that cannot be closed.
@For openings extending to the floor the height shall not be less than 25/32 inches above the surface of the floor covering.

2) High level opening
The opening shall not be less than 50% of Anvmin in Table2-l.

@The opening is a permanent opening that cannot be closed.
@The opening shall be at least 59 inches above the floor.
@The height of the opening is not less than 25/32 inches.

3 )Room size requirement 
CDThe room into which refrigerant can leak, plus the connected adjacent room(s) shall have a total area not less than Amin.Amin 
is shown in Table2-3. 
@The room area in which the unit is installed shall be not less than 20% Amin. Amin is shown in Table2-3. 

NOTE: 

The requirement for the second opening can be met by drop ceilings, ventillation ducts, or similar arrangements that provide an 
airflow path between the connected rooms. 

The minimum opening for natural ventilation (Anvmin) in connected rooms is related to the room area (A). The actual 
refrigerant charge ofrefrigerant in the system (Mc), and the allowable MAXIMUM REFRIGERANT CHARGE in the system 
(Mmax), Anvmin can be determined according to Table 2-1. 

c::50% of Anvmin 

:Sll-13/16" :::;7_7/S"
::,3-15/16" 

c::25/32" 

>59'
c::25/32" -

Fig.2-1 Opening Conditions for Connected Rooms 
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2. INSTALLATION  (R454B)
The minimum opening area for connected rooms 

Table 2-1 

A(ft2) 
Mc(□lbs□oz) 

lbs 

40 9 

50 9 

60 9 

70 9 

80 9 

90 9 

100 9 

110 9 

120 9 

130 9 

140 9 

150 9 

160 9 

oz 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

Mmax(□lbs□oz) 
Anvmin(ft2) 

lbs oz 

2 10 0.9 

3 5 0.8 

4 0 0.7 

4 10 0.6 

5 5 0.6 

6 0 0.5 

6 10 0.4 

7 5 0.3 

8 0 0.2 

8 10 0.2 

9 5 0.1 

10 0 0.0 

10 10 0.0 

Note: Take the Mc=9 lbs 9 oz as an example. 

For appliances serving one or more rooms with an air duct system, The room area calculation shall be determined based on the 

total area of the conditioned space(TA) connected by ducts taking into consideration that the circulating airflow distributed to all 

the rooms by the appliance integral indoor fan will mix and dilute the leaking refrigerant before entering any room. 

2. The allowed maximum refrigerant charge and required minimum room area

If the fan incorporated to an appliance is continuously operated or operation is initiated by a REFRIGERANT DETECTION 

SYSTEM with a sufficient CIRCULATION AIRFLOW rate, the allowable maximum refrigerant charge (Mmax) and the 

required minimum room area (Amin/TAmin) is shown in Table 2-2 and Table 2-3. 

The allowable maximum refrigerant charge 

Table 2-2 

A/TA(ft2) 
Mmax(□lbs□oz) 

lbs oz 

40 2 10 

50 3 5 

60 4 0 

70 4 10 

80 5 5 

90 6 0 

100 6 10 

110 7 5 

120 8 0 

130 8 10 

140 9 5 

150 10 0 

A/TA(ft2) 
Mmax(□lbs□oz) 

lbs oz 

160 10 10 

170 11 5 

180 12 0 

190 12 10 

200 13 5 

210 14 0 

220 14 10 

230 15 5 

240 16 0 

250 16 10 

260 17 5 
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2. INSTALLATION PRECAUTIONS (R454B)

The required minimum room area 

Table 2-3 

Mc(□lbs□oz) 

lbs oz 

4 6 

4 13 

5 4 

5 11 

6 2 

6 9 

7 0 

7 7 

7 15 

8 6 

8 13 

9 4 

9 11 

10 2 

10 9 

The minimum circulation airflow 

Table 2-4 

Mc(□lbs□oz) 

lbs oz 

4 6 

4 13 

5 4 

5 11 

6 2 

6 9 

7 0 

7 7 

7 15 

8 6 

8 13 

9 4 

9 11 

10 2 

10 9 

CAUTION: 

Amin/Tamin(ft2) 
Mc(□lbs□oz) 

lbs oz 

66.1 11 0 

72.7 11 7 

79.3 11 14 

86.0 12 5 

92.6 12 12 

99.2 13 3 

105.8 13 10 

112.4 14 1 

119.0 14 8 

125.6 14 15 

132.2 15 6 

138.8 15 14 

145.5 16 5 

152.1 16 12 

158.7 17 3 

Qmin(CFM) 
Mc(□lbs□oz) 

lbs oz 

119 11 0 

131 11 7 

143 11 14 

155 12 5 

167 12 12 

179 13 3 

191 13 10 

203 14 1 

215 14 8 

227 14 15 

239 15 6 

251 15 14 

263 16 5 

275 16 12 

287 17 3 

Amin/Tamin(ft2) 

165.3 

171.9 

178.5 

185.1 

191.7 

198.4 

205.0 

211.6 

218.2 

224.8 

231.4 

238.0 

244.6 

251.2 

257.9 

Qmin(CFM) 

298 

310 

322 

334 

346 

358 

370 

382 

394 

405 

418 

430 

442 

454 

466 

The allowable maximum refrigerant charge of the Table 2-2 or the required minimum room area of the Table 2-3 is availlable 

only if the following conditions are met: 

Minimum velocity of3.28ft/s, which is calculated as the indoor unit airflow divided by the nominal face area of the outlet. And 

the grill area shall not be deducted. 

Minimum airflow rate must meet the corresponding values in Table 2-4, which is related to the actual refrigerant charge of the 

system (Mc). 

R454B refrigerant leakage sensor is configured. 
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2. INSTALLATION PRECAUTIONS (R454B)

NOTE: 

The maximum refrigerant limit described above applies to unventilated areas. If adding additional measures, such as areas with 

mechanica ventilation or natural ventilation, The maximum refrigerant charge can be increased or the minimum room area can 

be reduced. 

R454B refrigerant leakage sensor is configured for the indoor unit, meets the incorporated circulation airflow requirements, the 

maximum refrigerant charge or minimum room area can be determined according to Table 2-2 or Table 2-3. 

CAUTION: 

If the actual room area, air outlet height, and refrigerant charge amount are not reflected in the above table. More severe cases 

need to be considered according to the data in the table 2-1, 2-2, 2-3, 2-4. 

1. Site Safety

Open Flames Prohibited 

2. operation safety

Mind Static Electricity 

3. Installation Safety
• Refrigerant Leak Detector
• Appropriate Installation Location

Must wear protective clothing 

and anti-static gloves 

Ventilation Necessary 

Don't use mobile phone 

The left picture is the schematic diagram of a refrigerant leak detector. 

Please note that: 

1. The installation site should be well-ventilated.

2. The sites for installing and maintaining an air conditioner using Refrigerant R454B should be free from open fire or welding,

smoking, drying oven or any other heat source higher than 548 which easily produces open fire.

3. When installing an air conditioner, it is necessary to take appropriate anti-static measures such as wear anti-static clothing

and/or gloves.

4. It is necessary to choose the site convenient for installation or maintenance wherein the air inlets and outlets of the indoor

and outdoor units should be not surrounded by obstacles or close to any heat source or combustible and/or explosive

environment.

5. If the indoor unit suffers refrigerant leak during the installation, it is necessary to immediately turn off the valve of the

outdoor unit and all the personnel should go out till the refrigerant leaks completely for 15 minutes. If the product is damaged,

it is a must to carry such damaged product back to the maintenance station and it is prohibited to weld the refrigerant pipe or

conduct other operations on the user's site.

6. It is necessary to choose the place where the inlet and outlet air of the indoor unit is even.

7. It is necessary to avoid the places where there are other electrical products, power switch plugs and sockets, kitchen cabinet,

bed, sofa and other valuables right under the lines on two sides of the indoor unit.
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2. INSTALLATION PRECAUTIONS (R454B)

Suggested Tools 

Tool

Standard Wrench

Adjustable/
Crescent Wrench

Torque Wrench

Hex Keys or
Allen Wrenches

Drill & Drill Bits

Hole Saw

Picture Tool

Pipe Cutter

Screw drivers
(Phillips & Flat blade)

Manifold and
Gauges 

Level

Flaring tool

Clamp on Amp
Meter 

Dedicated Distribution Device and Wire for Air Conditioner 

Min. Circuit Ampacity Minimum Wire Cross-sectional
of Air Conditioner (A) Area(mm2) 

:s 8 0.75
>8 and:S 10 1.0 
> 10 and :S 15 1.5
>15 and:S 24 2.5
>24 and:S 28 4.0
>28 and:S 32 6.0

Picture Tool Picture

Vacuum Pump

Safety Glasses

Work Gloves

� Refrigerant Scale

Micron Gauge

Specification of Fuse Specification (A)Socket or Switch (A) 
15 15
15 15
20 25
25 40
35 45
40 55

Note: This table is only for reference, the installation shall meet the requirements of local laws and regulations.
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3. SAFETY PRECAUTIONS

SAFETY RULES AND RECOMMENDATIONS FOR THE INSTALLER 

1. Read this guide before installing and using the appliance.

2. During the installation of the indoor and outdoor units, access to the working area should be forbidden to children. 
Unforeseeable accidents could happen.

3. Make sure that the base of the outdoor unit is firmly fixed.

4. Check that air cannot enter the refrigerant system and check for refrigerant leaks when moving the air conditioner.

5. Carry out a test cycle after installing the air conditioner and record the operating data.

6. Protect the indoor unit with a fuse of suitable capacity for the maximum input current or with another overload protection 
device.

7. Ensure that the mains voltage corresponds to that stamped on the rating plate. Keep the switch or power plug clean. Insert the 
power plug correctly and firmly into the socket, thereby a voiding the risk of electric shock or fire due to insufficient contact.

8. Check that the socket is suitable for the plug , otherwise have the socket changed.

9. The appliance must be fitted with means for disconnection from the supply mains having a contact separation in all poles that 
provide full disconnection under "over voltage category III conditions", and these means must be incorporated in the fixed 
wiring in accordance with the wiring rules.

10. The air conditioner must be installed by professional or qualified persons.

11. Do not install the appliance at a distance of less than 50 cm from inflammable substances ( alcohol, etc.) Or from pressurized 
containers ( e.g. spray cans).

12. If the appliance is used in areas without the possibility of ventilation, precautions must be taken to prevent any leaks of 
refrigerant gas from remaining in the environment and creating a danger of fire.

13. The packaging materials are recyclable and should be disposed ofin the separate waste bins.
Take the air conditioner at the end of its useful life to a special waste collection center for disposal.

14. Only use the air conditioner as instructed in this booklet. These instructions are not intended to cover every possible 
condition and situaion. As with any electrical household appliance, common sense and caution are therefore always 
recommended for installation, operation and maintenance.

15. The appliance must be installed in accordance with applicable national regulations.

16. Before accessing the terminals, all the power circuits must be disconnected from the power supply.

17. The appliance shall be installed in accordance with national wiring regulations.

18. This appliance can be used by children aged from 8 years and above and persons with reduced physical, sensory or mental 
capabilities or lack of experience and knowledge if they have been given supervision or instruction concerning use of the 
appliance in a safe way and under stand the hazards involved. Children shall not play with the appliance. Cleaning and user 
maintenance shall not be made by children without supervision.

19. Do not try to install the conditioner alone, always contact specialized technical personnel.

20. Cleaning and maintenance must be carried out by specialized technical personnel. In any case disconnect the appliance 
from the mains electricity supply before carrying out any cleaning or maintenance.

21. Ensure that the mains voltage corresponds to that stamped on the rating plate. Keep the switch or power plug clean. Insert 
the power plug correctly and firmly into the socket, there by avoiding the risk of electric shock or fire due to insufficient 
contact.

22. Do not pull out the plug to switch off the appliance when it is in operation, since this could create a spark and cause a fire, 
etc.

23. This appliance has been made for air conditioning domestic environments and must not be used for any other purpose, such 
fas for drying clothes, cooling food, etc.

24. Always use the appliance with the air filter mounted. The use of the conditioner without air filter could cause an excessive 
accumulation of dust or waste on the inner parts of the device with possible subsequent failures.

25. The user is responsible for having the appliance installed by a qualified technician, who must check that earthing/grounding 
is done in accordance with current legislation and insert a thermos magnetic circuit breaker.

26. The batteries in the remote controller must be recycled or disposed of properly. For disposal of scrap batteries, please 
discard the batteries as sorted municipal waste at the accessible collection point.11 



3. SAFETY PRECAUTIONS

27. Never remain directly exposed to the flow of cold air for a long time. The direct and prolonged exposition to cold air could
be dangerous for your health. Particular care should be taken in the rooms where there are children, old or sick people.

28. If the appliance gives off smoke or there is a smell of burning, immediately cut off the power supply and contact the Service
Center.

29. The prolonged use of the device in such conditions could cause fire or electrocution.

30. Have repairs carried out only by an authorised Service Center of the manufacturer. Incorrect repair could expose the user to
the risk of electric shock, etc.

31. Unhook the automatic switch if you foresee not to use the device for a long time. The airflow direction must be properly
adjusted.

32. The flaps must be directed downwards in the heating mode and upwards in the cooling mode.

33. Ensure that the appliance is disconnected from the power supply when it will remain inoperative for a long period and before
carrying out any cleaning or maintenance.

34. Selecting the most suitable temperature can prevent damage to the appliance.

SAFETY RULES AND PROHIBITIONS 

1. Do not bend, tug or compress the power cord since this could damage it. Electrical shocks or fire are probably due to a 
damaged power cord. Specialized technical personnel only must replace a damaged power cord.

2. Do not use extensions or gang modules.
3. Do not touch the appliance when barefoot or parts of the body are wet or damp.
4. Do not obstruct the air inlet or outlet of the indoor or the outdoor unit. The obstruction of these openings causes a reduction in 

the operative efficiency of the conditioner with possible consequent failures or damages.
5. ln no way alter the characteristics of the appliance.

6. Do not install the appliance in environments where the air could contain gas, oil or sulphur or near sources of heat.

7. This appliance is not intended for use by persons (including children) with reduced physical,
sensory or mental capabilities, or lack of experience and knowledge, unless they have been given supervision or instruction 
concerning use of the appliance by a person responsible for their safety.

8. Do not climb onto or place any heavy or hot objects on top of the appliance.

9. Do not leave windows or doors open for long when the air conditioner is operating.

10. Do not direct the airflow onto plants or animals.

11. A long direct exposition to the flow of cold air of the conditioner could have negative effects on plants and animals.

12. Do not put the conditioner in contact with water. The electrical insulation could be damaged and thus causing electrocution.

13. Do not climb onto or place any objects on the outdoor unit.

14. Never insert a stick or similar object into the appliance. It could cause injury.

15. Children should be supervised to ensure that they do not play with the appliance. If the supply cord is damaged, it must be 
replaced by the manufacturer, its service agent or similarly qualified persons in order to avoid a hazard.

16. This unit is equipped with a refrigerant leak detector for safety. To be effective, the unit must be electrically powered at all 
times after installation, other than when servicing.

17. This refrigerant sensor is only replaced with a manufacturer approved sensor. If the sensor is replaced only as part of the 
component assembly, the component should be labeled.

18. The appliance shall be installed according to the manufacturer's instructions, and the ventilation pipe shall not exceed the 
maximum length and number of turns specified by the manufacturer.

19. Appliances shall be installed according to the instructions. Appliances that can be installed in different locations should be 
tested in all locations permitted by the manufacturer. The intake or exhaust openings should not be covered and the 
manufacturer's recommended air filter should be installed according to the instructions.

20. Leak detection system installed. Unit must be powered except for service.

21. Warning: Before accessing the connection terminals, all supply circuits must be disconnected.
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4. DIMENSIONS

Unit Dimensions 

Dimensions (in.) 

Model Liquid Line Gas Line 
H w D A 

Connection Connection 

46-1/2 21 21 19-1/4 3/8 3/4 

56 24-1/2 21 22-3/4 3/8 7/8 

DH454-2ZAH

DH454-3ZAH

DH454-4ZAH

DH454-5ZAH

Select a solid and level site, keep enough space for proper installation and maintenance. 

Adjust motor speed tap on indoor main control board (MCB) to select correct air flow according to blower performance 
table. 

¢ 

¢ 

¢ 

2'40" 

B 
¢ 

¢ 

¢ 

2'40" 

a) Horizontal position

LO 
N 
/\I 

0 

0 

0 

b) Vertical position

Clearance requirement 

14 

>O

0 
A 

ooo 

::::25" 



5. APPLICATIONS

5.1 Vertical up-flow and Horizontal right-flow (left-flow) 

Vertical up-flow and horizontal right-flow configurations are the factory settings on all models. 

If return air is to be ducted, install duct flush with floor. Use fireproof resilient gasket 1/8" to 1/4" thick between the 
ducts, unit and floor. Set unit on floor over opening. 

IMPORTANT 

Lightly tighten the drain connections so they do not leak. 
Using excessive force may cause damage to the drain connections. Torque applied to drain 
connections should not exceed 1 a.ft.lbs. 

3.00 
II 

0 

,r "I 

1 

1.75" 
0 

'- ,,; 

0 

0 

$ 

3.96" 

' , 2.70" 

·�

:: 

-

-

A"'�
��b I��
� j\,__.. 

/ 

Dimensions for front connection coil 

15 

0 

-

0 -

$ 
2.36" 

3.00" 

1.70" 

1.40" 





5. APPLICATIONS

Indication of the position of each temperature sensor of the evaporator: 

2-3 Ton model 4-5 Ton model

T1 

Reversing instructions: 

T2 

CN17 

1. Remove the fixed plate of the filter, then take the
filter off.

0 

0 

3. Remove evaporator cover plate.

- � � �����:��:�, 
0 

0 

17 

T1 

2. Remove the upper cover assembly.

T2 

CN17 

4. Remove the plug of the CN 17 refrigerant sensor and
the plug of the CN18 temperature sensing bag.
CN17: Refrigerant Sensor
CN18: Temperature Sensor







5. APPLICATIONS

10. Reinstall evaporator cover plate. 11. Remove the upper cover assembly.

-

12. Reinstall the filter and filter plate. 13. Open the cover of the electronic control box.

14. Connect the wire according to the wiring diagram.

15. Connect the pipes.

16. Install the drainage pipes.
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5. APPLICATIONS

Refer to below figures marked with digital number for line brazing procedures. Every figure iscorresponding to the 

following illustrations. 

1. Remove caps or plugs. Use a tool to deburr the line ends. Clean both internal and external surfaces ofthe tubing 

using an emery cloth.

2. Remove the pressure tap cap from both service valves.

3. Purge the refrigerant lines and indoor coil with dry nitrogen from gas service  valve.

4. Wrap a wet rag around the thermal expansion valve temperature sensing package to avoid heat damage and 

continue the dry nitrogen purge. Braze the refrigerant lines to the service valves. Install a bidirectional filter drier 

(NO active alumina allowed) in liquid line to protect the heat pump. Do not remove the wet rag until all brazing is 

completed.

5. Put the pressure tap caps back after the service valves cooled down.

Welding position 

22 



5. APPLICATIONS

5.3 Installation of drain pipe 
1.When the air handler is installed vertically, please block the upper drainage hole with a cover. The lower right of the
the drainage hole is connected with the drainage pipe, and the lower left of the drainage hole is connected with the
overflow pipe that should be exposed to the air; If the pipe CD is draining, which means the pipe® is blocked.
Contact maintenance personnel as soon as possible.

DJ 

A 

A 

Vertical 

23 







6. ELECTRICAL WIRING

6.1 Power Wiring 
It is important that proper electrical power is available for connection to the unit model being installed. 
Refer to the unit nameplate, wiring diagram and electrical data in the installation instructions. 

• If required, install a branch circuit disconnect of adequate size, located within sight of, and readily accessible to 
the unit.

• When the electric heat is installed, units may be equipped with one or two 30~60 amp circuit breakers. These 
breakers protect the internal wiring in the event of a short circuit and serve as a disconnect. Circuit breakers 
installed within the unit do not provide over-current protection of the supply wiring and therefore may be
sized larger than the branch circuit protection.

• Supply circuit power wiring must be 167 'F minimum copper conductors only. Refer to electrical data in this 

section for ampacity, wire size and circuit protector requirements. Supply circuit protective devices may be 

either fuses or ''HACR" type circuit breakers.

"" 

0 
0 
0 
I-
::, "' 
0 co 
o;:J; 
I-"" 

"" 

0 
Vl 

1-z 
Zw 
<( Vl 
C<'.wLLI<c:J

�� 
CL<( 
Ww 
""----' 

� -' -' j _,I I _, - ,�•cl 
CN13 CN12 CN17 

OPTIONAL PART 

SW1 
ON DP

I-�--
1 2 3 4 
DEFAULT

' CN18ul 
LJ 

CN19 

R 
C 
G 
Y1 

CN14 Y2 

Code 
R 
C 
G 
Y1 
Y2 
0 

W1 
W2 

► HEATER KIT PLUG D 
Yo 

RED 
BLUE 
GREEN 
YELLOW 

YELLOW&RED THERMOSTAT
ORANGE 

0 

W1 > -- _al6Q0---, 
WHITE W2 

Name 
24V AC power supply 
Common 
Fan 
Low stage 
High stage 
Cooling four-way value 
Electric heating 1 
Electric heating 2 
Defrost 
Low staqe ( to outdoor l 

Notes: 
1, Use copper 
conductors only; 

2, Class 2 wire. 

PCB Field wiring note2 SW2 PURPLE D ,------------ON DP 
-�-�
1 2 3 4 
DEFAULT 

L2 

GRAY :ouTDOOR UNIT Yo L ____________ 

7 71 

CN16 

CNS 

7 
L 1 CN10 CN11 

RED 

YELLOW&GREEN 

FAN 
MOTOR 

1---r�I IREDl �,,E-1 

-

I 
B�CK 

bl 

_ _  -
_B_

L
�
UE

-
/2-08-V+-I • YELLOW

TRANSFORMER 

_ BLACK/240V 

RED 

BLACK 
L1 

L2 
208/230V-1Ph-60Hz 
See Note1 

81102-130800 
INDOOR UNIT

POWER 

SUPPLY 

Wiring diagram 
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6. ELECTRICAL WIRING

Thermostat terminal definition chart. 

Unit Terminal Terminal defination 

R 24VAC power supply for thermostat from secondary transformer. 

C Common wire. 

G Fan motor relay. 

Y1 Compressor stage 1, low load-output control. 

Y2 Compressor stage 2, high load-output control. 

0 Cooling four-way valve. 

W1 Heating stage 1, electrical heater low load-output control. 

W2 Heating stage 2, electrical heater high load-output control. 

Yo Outdoor Compressor 

D Defrost signal (receiving the outdoor unit defrost signal) 

NOTES: 

1. Be sure power supply agrees with equipment nameplate.

2. Power wiring and grounding of equipment must comply with local codes.

3. Low voltage wiring to be No. 18 AWG minimum conductor.

4. Some thermostats may use W2/AUX for heat pump.

5. The electrical heater may be not avaliable for some model (need to be checked later).

6. For single stage thermostat with Y/Y1 terminal only, place both Y1 and Y2 wire together to Y/Y1 terminal.

7. When the communication method between the indoor and outdoor units is selected as 24V communication, the

above wiring method is required.

6.3 Grounding 

WARNING 

The unit must be grounded. 
Failure to do so can result in electrical shock causing personal injury or death. 

• Grounding may be accomplished by grounding metal conduit when installed in accordance with electrical
codes to the unit cabinet. Grounding may also be accomplished by attaching ground wire(s) to ground lug(s)
provided in the unit wiring compartment.

• Use of multiple supply circuits require grounding of each circuit to lug(s) provided in the unit.

6.4 Electrical Data 

Electrical data 

Voltage-
The diameter of the 

Motor 
Minimum 

MAX overcurrent 
Model power cable connecting Motor HP Circuit 

Phase-Hz 
the terminal block 

Steps 
AMPS 

protective(A) 

1/2 5.0 

208/230~ 1/2 5.0 

1Ph-60Hz 
14 5 15 

3/4 7.0 

DH454-2ZAH 

DH454-3ZAH 

DH454-4ZAH 

DH454-5ZAH 3/4 7.0 
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7. AIRFLOW PERFORMANCE

Airflow performance data is based on cooling performance with a coil and no filter in place. Check the 
table for appropriate unit size selection. External static pressure should stay within the minimum and maximum 
limits shown in the table below in order to ensure proper airflow. 

Airflow performance data 
SCFM 

Model Motor Speed External Static Pressure-Inches W.C.] 

0.0 0.1 0.2 0.3 0.4 0.5 

Super grade SCFM 1173 1130 1065 1021 956 909 

Top grade SCFM 1139 1095 1028 983 916 867 

Mid and 
SCFM 1105 1059 990 944 875 826 

high grade 

DH454-2ZAH Mid-range SCFM 1072 1024 953 906 835 785 

Mid and 
SCFM 1038 989 916 868 795 743 

low grade 

Low grade SCFM 1004 954 879 829 754 702 

Mute tone SCFM 970 919 842 791 714 661 

Super grade SCFM 1539 1510 1467 1438 1395 1360 

Top grade SCFM 1440 1407 1358 1325 1276 1237 

Mid and 
SCFM 1340 1304 1248 1211 1156 1114 

high grade 

DH454-3ZAH Mid-range SCFM 1241 1200 1139 1098 1036 992 

Mid and 
SCFM 1173 1130 1065 1021 956 909 

low grade 

Low grade SCFM 1105 1059 990 944 875 826 

Mute tone SCFM 1038 989 916 868 795 743 

Super grade SCFM 1871 1836 1784 1749 1697 1654 

Top grade SCFM 1779 1746 1696 1663 1613 1572 

Mid and 
SCFM 1687 1655 1608 1577 1529 1490 

high grade 

DH454-4ZAH Mid-range SCFM 1502 1474 1432 1404 1362 1327 

Mid and 
SCFM 1410 1377 1329 1296 1248 1210 

low grade 

Low grade SCFM 1317 1281 1225 1189 1133 1093 

Mute tone SCFM 1225 1184 1122 1181 1019 976 

Super grade SCFM 2056 2017 1960 1922 1864 1817 

Top grade SCFM 1871 1836 1784 1749 1697 1654 

Mid and 
SCFM 1687 1655 1608 1577 1529 1490 

high grade 

DH454-5ZAH Mid-range SCFM 1502 1474 1432 1404 1362 1327 

Mid and 
SCFM 1410 1377 1329 1296 1248 1210 

low grade 

Low grade SCFM 1317 1281 1225 1189 1133 1093 

Mute tone SCFM 1225 1184 1122 1081 1019 976 

- Shaded boxes represent airflow outside the required 300-450cfm/ton at full load.
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838 

795 

752 

709 

666 

623 

580 

1306 

1179 

1052 

924 

838 

752 

666 

1589 

1510 

1432 

1275 

1154 

1032 

911 

1745 

1589 

1432 

1275 

1154 

1032 

911 

0.7 0.8 

791 720 

747 675 

703 629 

695 583 

615 538 

571 492 

527 446 

1271 1218 

1140 1082 

1010 947 

879 812 

791 720 

703 629 

615 538 

1545 1481 

1469 1408 

1393 1335 

1241 1188 

1116 1060 

992 932 

867 802 

1698 1627 

1545 1481 

1393 1335 

1241 1188 

1116 1060 

992 931 

867 802 







9. AIR FILTER

Filter application and replacement are critical to airflow, which may affect the heating and cooling system 
performance. Reduced airflow can shorten the life of the system's major components, such as motor, heat relays, 
evaporator coil or compressor. Units should be sized for a maximum of 300 feeUmin. air velocity or what is 
recommended for the filter type installed. 

Ensure the air flow is in the range of 300~450CFM if adding high efficiency filters or electronic air filtration systems. 
Note that the overall performance and efficiency of the unit will be reduced because of pressure drop by filters. 

IMPORTANT 

Do not double filter the return air duct. 
Do not filter the supply air duct which will change the performance of the unit and reduce airflow. 

WARNING 

Do not operate the system without filters. A portion of the dust suspended in the air may temporarily lodge in 
the duct. Any circulated dust particles could be heated and charred by contact with the air handler elements. 
This residue could soil ceilings, walls, drapes, carpets and other articles in the house. 
Soot damage may occur without filters in place when certain types of candles, oil lamps or standing pilots 
are burned. 

Filter size 

18 X 20 

22 x 20 

Filter Dimensions 

Model 

DH454-2ZAH

DH454-3ZAH

DH454-4ZAH

DH454-5ZAH

NOTE: 

Air filter Clean/Replacement 

1. Remove bolts to take the filter cover away.

2. Hold the edge of the air filter and extract it out .
3. Clean the air filter or use a new one to replace.

FILTER RAILS 

FILTER COVER 

NOTE: AIR FILTER IS NOT FACTORY 
INSTALLED 

Filter installation and clean 

Dimensions (in.) 

w D H 

19-3/4 21 1 

23-1/4 21 1 

A 

16 

16 

• Refer to the label on filter cover to install the correct filter size.

• The product is not equipped with a filter.
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13-7/8

15-1/4















13. TROUBLESHOOTING

13.2 Troubleshooting Advice 

When troubles occur, please check the following points before contacting a repair company. 

Problem Solution 

Wait for the power to be restored 

The unit is not 
Turn on the power 

Replace the fuse 
working 

Wait three minutes after restarting 

the unit 

Lower the temperature setting 

Clean the affected heat 

exchanger 

Remove the filter and clean it 

according to instructions 

Turn the unit off, remove the 

Poor cooling obstruction and turn it back on 

performance Make sure that all doors and 

windows are closed while 

operating the unit 

Close windows and curtains 

during periods of high heat or 

bright sunshine 

Check for leaks, re-seal if 

necessary and top off refrigerant 

Check for leaks and recharge the 

system with refrigerant 

Evacuate and recharge the 

The unit starts 
system with refrigerant 

Determine which circuit is blocked 
and stops 

and replace the malfunctioning 
frequently 

piece of equipment 

Replace the compressor 

Install a monostatic to regulate 

the voltage 

Check for leaks and recharge the 

system with refrigerant 

Poor heating Make sure that all doors and 

performance windows are closed during use 

Possible Cause 

Power failure 

The power switch is off 

The fuse is burned out 

The unit's 3-minute protection has 

been activated 

Temperature setting may be higher than the 

ambient room temperature 

The heat exchanger on the indoor or outdoor 

unit is dirty 

The air filter is dirty 

The air inlet or outlet of either unit is blocked 

Doors and windows are open 

Excessive heat is generated by sunlight 

Low refrigerant due to leak or long-term use 

There's too much or too little refrigerant in 

the system 

There is air, incompressible gas or foreign 

material in the refrigeration system

System circuit is blocked 

The compressor is broken 

The voltage is too high or too low 

The outdoor temperature is lower than 

44.S"F

Cold air is entering through doors and 

windows 

Low refrigerant due to leak or long-term use 
Check for leaks, re-seal if 

necessary and top off refrigerant 
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14. DISPOSAL GUIDELINE

1. Minimum installation height and room area (operating or storage)
Refer to the installation manual for requirements.

2. Risk of Fire – Auxiliary Devices
Auxiliary devices that may be ignition sources must not be installed in the ductwork, except those 
listed for use with the specific appliance. See instructions.

3. Clearance for Moving Parts
Mount with the lowest moving parts at least 2.5 m (8 ft) above the floor or grade level.

4. Risk of Electric Shock
Can cause injury or death. Disconnect all remote electric power supplies before servicing.

5. Risk of Fire – Flammable Refrigerant Used
To be repaired only by trained service personnel. Do not puncture refrigerant tubing.

6. Risk of Fire – Disposal Instructions
Dispose of properly in accordance with federal or local regulations. Flammable refrigerant used.

7. Risk of Fire – Service Instructions
Flammable refrigerant used. Consult repair manual or owner’s guide before attempting to service 
this product. All safety precautions must be followed.

8. Risk of Fire – Handling Instructions
Due to flammable refrigerant used. Follow handling instructions carefully in compliance with 
national regulations.

-
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