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Preface

The Montreal Protocol regulates ozone-depleting HCFCs and calls for 
a complete phase-out of HCFCs by 2020 for developed states and by 
2030 for developing states. The developing states have a longer span 
until the complete phase-out and HCFC-22 is still in common use, but a 
switchover in refrigerant is expected to start from 2013, when the gradual 
reduction in HCFCs is to come into action. Switchover to “ozone-friendly” 
HFCs is also in progress in developed states; however, since HFCs are 
one of the greenhouse gases (GHG) contributing to global warming, they 
are a target of emission reduction as per the Kyoto Protocol. 

As an alternative to HCFC-22 in developing states and to introduce a 
refrigerant with less global warming potential* (GWP) in developed states, 
Daikin adopted R32. 

* Global warming potential: A relative measure used to define the impacts of emissions of different 

GHGs will have on global warming.

Based on a comprehensive consideration of refrigerants’ GWP, safety 
in terms of flammability and toxicity, energy efficiency of air-conditioning 
systems using the refrigerant, and the cost of the refrigerant itself, Daikin, 
as a leader in the air-conditioning system industry, decided to develop and 
product air-conditioning systems that use R32 as refrigerant.

R32 is a safe, efficient refrigerant that has a lower environmental 
burden than R410A as well as good economic efficiency. The adoption of 
R32 will not only contribute to environmental conservation owing to its low 
GWP, but also offer air-conditioning systems COP (Coefficient of 
performance) improvement and higher efficiency while reducing 
refrigerant charging amount due to the nature of the refrigerant. 

In this manual, we included information on the installation and 
maintenance of our air-conditioning systems that use R32 as refrigerant. 
We hope this manual will be a useful resource for you.

(This manual is created based on information as of March, 2015, and the content is 

subject to change.)
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1. Overview of R32-Using Systems

HFC units HFC units HCFC units

Refrigerant name R32 R410A R22

Composing 

substances

Single-component

refrigerant

Quasi-azeotropic

Mixture (R32:R125 

= 50:50 wt%)

Single-component

refrigerant

Standard design

pressure
RA：4.17 MPa G

PA：4.0 MPa G or 
3.6MPa

RA: 4.17 MPa G

PA: 4.0 MPa G

or 3.8 MPa G

2.75 MPa G

Refrigerant oil Synthetic oil

(ether)

Synthetic oil

(ether)

Mineral oil 

(suniso)

There is no major difference in specifications between the R32 and R410A units, but there 

is a difference in pressure and refrigerant oil used between the R32 and R22 units.

Refrigerant piping consists of copper/steel pipes, joints, and other fittings. All components 
must be selected and installed in conformity with the standards pertaining to the 
Refrigeration Safety Regulation. 
Same piping as for R410A can be used.
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■■■■ R32-related Regulations
<As of March, 2015>

Field International Europe US

Refrigerant
Classification

ISO817
-NA-

(based on ISO)
ASHRAE 34

UL 2182

Usage
Restriction
for Safety

ISO5149
EN378

Under revision
ASHRAE 15

IEC60335-2-40
Under revision

EN60335-2-40
Based on IEC

UL 207
UL 250
UL 471
UL 474
UL 484
UL 984

UL 1995
UL 60335-2-40

ISO5419, ISO817 & EN378

Under ASHRAE 34 and draft ISO 817, R32 is a slightly flammable gas, it 

will only burn when concentration is between lower & upper flammable 
limits (LFL & UFL).

R600a

*Class A signifies refrigerants for which toxicity has not been identified at concentrations less than or equal to 400 ppm

Class A: Non 

Toxicity*

Class B: High 

Toxicity

Class 3: High Flammability A3 B3

Class 2: Lower Flammability
A2 B2

A2L B2L

Class 1: Non Flammability A1 B1

SAFETY GROUP

R410A / R22

Propane, 
iso-butane

Ammonia

R32
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Lower flammable limit Upper flammable limit

R32 concentration 13,3% 29,3%

CERI + Kayak Japan 2011

R1234yf/ze

R32 is rated A2L, meaning slightly flammable since the burning velocity is 
rather low and non toxic



2. Properties of Refrigerants

R32 R410A R22

Formula CH2F2 CH2F2 /CHF2CF3 CHCLF2

Composition

(Mixture ratio: wt%)
Single component

R32/R125

(50/50 wt%)

Single 

component

Boiling temperature (ºC) - 51.7 - 51.5 - 40.8

Pressure (physical property) *1 3.14 3.07 1.94

Capacity (physical property) *2 160 141 100

COP (physical property) *3 95 91 100

Ozone depletion potential (ODP) 0 0 0.055

Global warming potential (GWP) *4 675 2090 1810

Flammability

(Ashrae 34 & draft ISO817)
Slightly flammable 

(A2L)
Not flammable (A1)

No flammable

(A1)

Toxicity No No No

■■■■Refrigerant Properties of R32
Major refrigerant properties of R32 are summarized in the chart below.

*1: Physical property value under a temperature condition of 50ºC
*2: Temperature condition: 0/50ºC; the values are relative values based on R22 as 100
*3: Te/Tc/SC/SH = 5/50/3/0ºC
*4: GWP = Global warming potential; values are specified in IPCC 4th Assessment Report
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■■■■ Flammability of R32

R32 may burn slightly when all of the following condition (gas concentration, ignition 

energy) are met, but pose no risk under the normal usage conditions for air-conditioning 

equipment and work environment.

Lower limit Upper limit Notes

R32 combustion 

concentration
13.3 % 29.3 % CERI + Kayak Japan (‘11)

[Concentration Condition (Upper & Lower Concentration Limits)]

[Ignition Energy]

If ignition energy is applied while in the gas concentration range (between 

upper and lower limit), R32 may burn.

However, this gas concentration condition is a level at which oxygen 

deficiency can occur (oxygen concentration of 18% or below) and thus is not 
an environment in which people generally work.

●Value for minimum energy with which the gas may ignite

●No possibility of ignition by spark in the machine or in the magnetic switch on a 
power panel

Min. ignition energy

(Unit: mJ)
Notes

R32 30 – 100

(From DuPont June 2010 

AIChE article report)

With static electricity or 

electronic lighters (energy: 

several mJ), minimum ignition 

energy is not attained

Ref: Propane
0.25

May ignite even with 

static electricity

R32 does not ignite with 

static charge generated by 
human contact.

Static electricity 

energy (mJ)
Symptom of electric shock

0.05 No sensation

0.45 Prickling sensation

1.25
Pain extending from palm 

to forearm

<Reference: Static electricity energy>

R32 does not ignite with actual electrical parts.

Even if a spark exceeding the minimum ignition energy was generated in the magnetic switch, 

with the actual electrical parts (electromagnetic switch with cover), there is no flame 

propagation in R32 (no flame spreading).  

- If the distance between the electrodes and the wall is within 4 mm in an enclosed space, 
there is test data that indicates no flame propagation.

<Source: National Institute of Advanced Industrial Science and Technology (AIST) report>
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By way of experiment, the following shows how R32 acts when ignited and combusted 

when the conditions for flammability are met.

When R32 is ignited

Even if R32 gets ignited, the risk of pressure rise (= explosive force) is low 

due to its slow flame propagation (slow burning).

When propane is ignited

[How R32 Burns (Flame Propagation)]

Burning 

speed

(Unit: cm/s)

R32 6.7

Propane 46.4

[Change of Flame When There is R32 Leakage]

Before R32 leakage R32 leaking
(within combustion 
concentration range)

Using lighters and burners commonly used at work, the experiment shows an 
upward spread of flames but no flame propagation in the horizontal and 
downward directions. When the naked pilot flames are extinguished, the 
upward flame propagation disappears.

When leakage occurs, an area of 

concentration forms immediately 

below the leaking part and up to a 

certain height above the floor in 

the vicinity of the leak. 

The picture shows the change in 

the flames (flame propagation).
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R32 combustion does not occur under normal usage conditions for air-conditioning 

equipment or in a normal work environment. However, it is important to keep away ignition 
source (open flame) so as to prevent generating R32 combustion concentration conditions, 
hence reducing the risk of combustion occurrence with the awareness that R32 is slightly 

flammable. 



Therefore, ensure that the following instructions are strictly observed when handling 

R32 and other HFCs:

● R32 and other HFCs are heavier than air, and therefore they are inclined to settle near  
the floor surface. 

If the gas fills up the room or the bottom part of a room, it may also cause oxygen 
deficiency and may reach its combustion concentration. 

In order to prevent oxygen deficiency and R32 combustion, keep the room well-
ventilated for a healthy work environment.

In particular, using HFCs in a basement room or confined area creates a higher risk; 

be sure to furnish the room with local exhaust ventilation.

If a refrigerant leak is confirmed in a room or an inadequately ventilated location, do

not use a flame until the area has been ventilated appropriately and the work  
environment has been improved.

● The same applies in case of brazing, ensure appropriate ventilation to prevent 
oxygen deficiency and R32 combustion.
Check that there are no dangerous or combustible items nearby, and ensure a fire 

extinguisher is close at hand.

● If the gas comes into contact with open flame or metal (or other material) heated to 
over 300 to 400ºC, it will cause thermal decomposition, possibly producing toxic gas.   

Do not allow the gas to come into contact with such objects.
Toxic gas generation is the same with R410A, R22, etc., and not limited to R32.

● Keep a sufficient distance away from causes of fire (ignition sources) such as gas-
burning equipment and electric heaters in places where installation, repairs, or similar 
work on air-conditioning equipment is performed.

ESIE15-05



3. Properties of Refrigerant Oils

R32 lacks compatibility with mineral oil (SUNISO) and reduces oil return performance, so 

to ensure compatibility ether oil (a synthetic oil) has been selected as the refrigerant oil for 

R32 units.

Ether oil is thus used as the refrigerant oil for both R32 and R410A units, but product 

names are different as indicated in the table below.

Synthetic oil Synthetic oil Mineral oil

Ether oil Ether oil

Unit (Manufacturer)
FW68DA

(Idemitsu Kosan)

FVC68D

FVC50K

(Idemitsu Kosan)

SUNISO 4GS

(Japan Sun Oil 

Company)

Applicable 
refrigerant
(Daikin products)

R32 R410A R22

● Contamination control (preventing impurity contamination) for R32 refrigerant oil (ether 
oil) is the same as R410A.

● Reuse of existing piping in R32 room air conditioners is the same as R410A room air 
conditioners, and reuse of existing piping is possible with the same method.
For details, check the catalogs and specifications for the products. (When the inside of 
the existing piping is extremely dirty, you must clean the pipes or replace the dirty pipes 
with new ones.)

■■■■Contamination Control (Preventing Impurity Contamination)
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4. Explanation of Refrigerant Cylinders

■■■■Specifications of Refrigerant Cylinders

■■■■Handling of Refrigerant Cylinders

● Laws and Regulations
As liquefied gas, R32 is covered in the High Pressure Gas Safety Act. Therefore, refer to the 
High Pressure Gas Safety Act before use. The High Pressure Gas Safety Act sets forth 
standards that must be followed to  prevent disasters that may be caused by high-pressure 
gases. 

● Handling of Vessels
R32, being a high-pressure gas, is supplied in a pressure vessel. The vessel itself is highly 
safe, but handling it without proper care may damage the  vessel, which may result in 
unexpected accidents. Take due care to protect pressure vessels from dropping, being 
knocked down, impacts, and rolling.

● Storage
Likewise other high-pressure gases, R32 should be preserved and stored in accordance with 
the standards established by laws and regulations. (Cool, dark place that is well-ventilated, 
with a temperature of 40ºC or lower; Implementation of fall-prevention devices, etc.)

● Caution for health and hygiene
Refer to the MSDS on the back of this book (Reference).

● Red shoulder (flammable gas).

● Left thread (an adapter piece is required to connect manifold).

● Minimum test pressure = 48 bar.

● Fill rate for recovery bottles for R32 is 60%.
.
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5. Service Tools for R32

■■■■Tool Compatibility

Tool R32 R410A R22

Gauge manifold

Charge hose

Weighing instrument

Pipe bender

Pipe cutter

Flaring tool

Torque wrench

Cylinder cap

Vacuum pump

Refrigerant recovery system

Refrigerant recovery cylinder

Electric gas leak detector

Sharable when temperature is recalculated

*1: R22 type can be used for R32 & R410A by changing the work process.
*2: Dimension of width across flats of flare nut is different between R32 & R410A and R22 (4/8” and 5/8” only. Other 

flare nuts can be shared.)

*3: When using an R22 type for R32 & R410A, use with a reverse flow preventive adapter. 
*4: HFC recovery systems can be shared if they have been certified by the manufacturers to be supporting the relevant 

HFCs. 
*5: Even if a detector supports R22, if the detector does not support HFC (R32, R410A), it cannot be shared. Always 

check with the tooling manufacturer.

Sharable *1

Sharable

Sharable *2

Sharable *3

48 bar

Sharable

Sharable

R32 has a higher pressure than R22 (approx. 1.6 times), and the refrigerant oil used with 

R32 is ether oil instead of the SUNISO oil used with R22. If inappropriate oil is mixed with 

the refrigerant, it might cause sludge and other problems; therefore, service tools used 

with R22, such as the gauge manifold and charge hose, cannot be shared with R32. 
Always use dedicated tools for R32.

[If Switching Over from R22]

[If Switching Over from R410A]

Because R32 has approximately the same pressure as R410A, the refrigerant oil is also 

ether oil, and it can be accommodated with the same contamination control (preventing 

impurity contamination) as R410A without a large difference, tools that are used with 

R410A can be shared with R32 after confirmation from tooling supplier.

Sharable

Sharable

Sharable *4

Sharable *5
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■■■■Explanation of Tools for R32

Tools pictured are provided for purpose of example only. For more information about 

specific tools, contact the air-conditioning and refrigeration service tool dealer.

Tool Information

Gauge manifold ● Supports R32 (R410A) pressure
- If the gauge manifold supports R410A, it can also be used with R32 if the 

temperature is recalculated.
- High-pressure gauge: -0.1 to 5.3 MPa
- Low-pressure gauge: -0.1 to 3.8 MPa● Bore of connecting portion uses 5/16” flare screw

Charge hose ● Supports R32 (R410A) pressure
- If the charge hose supports R410A, it can also be used with R32.● Bore of connecting portion uses 5/16” flare screw

Weighing 
instrument

● Used for measuring of weight, the weighing instrument can be shared with HFCs (R32, 
R410A) and conventional refrigerants (R22, etc.)

Pipe bender ● Can be shared between R32, R410A, and conventional refrigerants (R22, etc.)

Pipe cutter ● Can be shared between R32, R410A, and conventional refrigerants (R22, etc.)

Flaring tool ● Supports flare size (A size) for R32 (R410A)
- If the flaring tool supports R410A, it can also be used for R32.
- Flare size is different between R22 and R32 (R410A)

Torque wrench ● Supports flare nut width across flats (B size) for R32 (R410A)
- If the torque wrench supports R410A, it can also be used for 

R32.
- Width across flats is different between R22 and R32 (R410A) 

for 4/8” and 5/8”
- No change in tightening torque value.

Cylinder cap ● Inner diameter of the part that connects to the hose is 5/16” flare thread.
- If the size supports R410A type, it can also be used for R32 type.

Vacuum pump ● Equipped with oil backflow prevention function
(In the case of using a vacuum pump without reverse flow preventive function, use only 
after connecting it to a reverse flow preventive vacuum adapter.)

Refrigerant recovery 
system

● Supports R32 (R410A) pressure
- If the system supports R410A and has been certified for use with R32, it can also be 

used with R32.

Refrigerant recovery 
cylinder

● For R32 (R410A), only the recovery cylinders with pressure resistance to 48 bar can be 
used. Keep in mind that the bottle might have left thread. In that case, an adapter piece 
is necessary.

Electric gas leak detector ● Can be used with R32, R410A, and conventional refrigerants (R22, etc.)
- Check what types of refrigerant the detector can be used with.
- Detectors that can be used with R410A can also be used for R32 if approval from 

tooling manufacturer.
- Even if a detector supports conventional refrigerants (R22, etc.), it cannot be used 

for R32 and R410A if it does not support use with HFCs.
- Torch type models cannot be used.

A size

B
 s

iz
e
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6. R32 Unit Installation and Service

The three basic rules of refrigerant piping must be followed when servicing and installing 
refrigerant piping. 

Following the Three Basic Rules of Refrigerant Piping 

There shall be no moisture in 

the pipe.

There shall be no dust in the 

pipe.

There shall be no refrigerant 

leak.

・Water entering from outside, 
such as rain.・Moisture due to dew 
condensation occurring inside 

the pipe.

・Oxidized film generated during 
brazing.・Entering of foreign items such 
as dust, particles and oil from 

outside.

・Insufficient brazing・Inadequate flaring or 
insufficient tightening torque.・Inadequate tightening of flange 
connection.・Clogging of expansion valve, 

capillary tube, etc.・Insufficient cooling or heating.・Degradation of refrigerant oil.・Malfunction of compressor.

・Clogging of expansion valve, 
capillary tube, etc.・Insufficient cooling or heating.・Degradation of refrigerant oil.・Malfunction of compressor.

・Gas shortage・Insufficient cooling or heating.・Temperature increasing of 
discharge gas.・Degradation of refrigerant oil.・Malfunction of compressor.

<For reference>

・Same as the items on the left.・Do not use tools or devices 
previously used with a different 

type of refrigerant.

・Follow the basic brazing 
procedure・Follow the basic flaring 
procedure.・Follow the basic flange 
connection procedure.・Conduct an air-tightness test 
(gas leak check).

Pipe preparation

Flushing

Vacuum drying

It
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1) Three basic rules of refrigerant piping

Compressor is corroded due to moisture. Capillary is clogged with dust.

Not clogged Clogged

(1) Drying

(no moisture)
(2) Cleaning

(free of contamination)

(3) Tightening

(air-tightness)
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2) Troubleshooting

<Check items for service> <Relationship of operating state, pressure, and 

operating current of air-conditioning system>

Air-Conditioner Status
Low 

Pressure

High 

Pressure

Running 

Current

Air Filter Fouling Lower Lower Lower

Short Circuit of Indoor Unit 
Inlet/Outlet Air Lower Lower Lower

Outdoor Unit Fin Fouling Higher Higher Higher

Short Circuit of Outdoor Unit 
Inlet/Outlet Air Higher Higher Higher

Air Mixed in Refrigerant Higher Higher Higher

Water Mixed in Refrigerant *1 Lower Lower Lower

Dirt Mixed in Refrigerant *2 Lower Lower Lower

Lack of Refrigerant (Gas) Lower Lower Lower

Unsatisfactory Compression *3 Lower Lower Lower

Measured from 15-20 minutes or more after operation starts. 

When cooling

When heating

Air-Conditioner Status
Low 

Pressure

High 

Pressure

Running 

Current

Air Filter Fouling Higher Higher Higher

Short Circuit of Indoor Unit 
Inlet/Outlet Air Higher Higher Higher

Outdoor Unit Fin Fouling Lower Lower Lower

Short Circuit of Outdoor Unit 
Inlet/Outlet Air Lower Lower Lower

Air Mixed in Refrigerant Higher Higher Higher

Water Mixed in Refrigerant *1 Lower Lower Lower

Dirt Mixed in Refrigerant *2 Lower Lower Lower

Lack of Refrigerant (Gas) Lower Lower Lower

Unsatisfactory Compression *3 Lower Lower Lower

*1 Water in the refrigerant freezes inside the capillary tube or expansion valve, 

and is basically the same phenomenon as pump down.

*2 Dirt in the refrigerant clogs filters inside the piping, and is basically the same 

phenomenon as pump down.

*3 Pressure differential between high and low pressure becomes slight.

Indoor unit To dedicated breaker 
for electric heater

Transmission 
wiring between 
indoor and outdoor 
units

What about switch capacity?
What about cable thickness?

To dedicated 
breaker

Outdoor unit

Earth

Drain piping

Refrigerant 
piping

What about voltage 
and current?

Is the air filter dirty?

<Refrigerant Properties of R32, R410A, and R22 (Pressure-Temperature Graph)>

Temperature (°C)

A
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M
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a
)

R32

R410A

R22
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3) Safety Precautions:   WHAT IF

●When executing a repair indoors
Make sure that there is always forced (fan) ventilation (+ 500 m³/h) to guarantee the 

supply of fresh air and extraction of R32 out of the room to avoid concentration rise 

above the LFL.

●When executing a repair outdoors

Forced ventilation is only required when there is a possibility of refrigerant 

accumulation due to the surrounding walls, or when unit is installed in a pit.

●Accidental release of R32

Ensure enough ventilation.

Cut all power to the unit and try to extinguish any open flame when any accidental 
release of R32 should occur.

Evacuate the room and wait to return to the unit until all refrigerant has evaporated 
and evacuated.

●Air inside the refrigerant system

Air (Oxygen) must be avoided at all times inside any refrigerant circuit.

� It is strongly advised to measure the saturated pressure/temperature when a unit 
has been pumped down or when there is any doubt that air might have entered 
the system.

� Use the pressure/temperature graph to verify that any other gas has entered the 
system.
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●R32 blocked inside the refrigerant system

Always verify if refrigerant might be trapped inside the refrigerant circuit by flushing 

with nitrogen prior to brazing works + assure that nitrogen flow comes through.

�Recover the refrigerant to verify the recovered quantity with the charged quantity.

�Always cut out the parts that need to be repaired.

�If cutting out the parts is impossible, then puncture the pipe.

●Additional precautions

Precautions when performing electrical work or replacing electric components.

� Keep a sufficient distance away from causes of fire (ignition sources) such as gas 
burning equipment and electric heaters in places where installation, repairs, or 
similar work on air-conditioning equipment is performed.

� Check that there are no dangerous or combustible items nearby, and ensure a fire 
extinguisher is close at hand.

� If the gas comes into contact with open flame or other material heated to > 300 to 
400ºC, it will cause thermal decomposition, possibly producing toxic gas.

� Toxic gas generation is the same with R410A, R22 and not limited to R32.

Replace spare parts specified by manufacturer

� Do not try to modify or to add any inductive/capacitance loads to the circuit.

� Replace components only with parts specified by the manufacturer.

Cautions during vacuuming and charging

� Do not overfill the refrigeration system.

� Ensure that contamination of different refrigerants does not occur when using 

charging equipment.
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■■■■ Thermodynamic Properties of R32 <R32 Saturation Chart>

Reference 1

R32 Thermodynamic Properties (Saturation Chart)

Inserted function

Temperature Pressure Specific volume Specific enthalpy Specific enthalpy 
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■■■■Thermodynamic Properties of R32 <Pressure-Enthalpy Graph>
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