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History 

The Japan Refrigeration and Air Conditioning Industry Association (JRAIA) was 

originally established in February 1949. 

 

Objective 

JRAIA contributes to the steady development of Japanese industry and 

improvement in people's standard of living. 

 

 

Membership 

JRAIA members consist of regular and associate members. （123 ） 

(1) Regular members: 76 

(2) Associate members: 47 

 About JRAIA   





Worldwide Heat Pump Market 



Japanese share of Heat Pump Market in the world 
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  The effect of  the Top Runner Program 

Agency for Natural Resources and 
Energy 

Passenger vehicles 

 
Air-conditioners 
 

 

Year 
 

Year 

Fuel Consumption(km/L) 
Seasonal Power Consumption(kW/h) 

Improved  47.1% Reduced  75.7% 

Japan                     EU                     USA Japan      EU        USA     China    Thailand 



Specified Chlorofluorocarbon 

 

CFC:   R11, R12  

      Phase-out by 1996 

HCFC:  R22, R123 

      Phase-out by 2020 

 

Depleting the ozone layer 

(due to chlorine) 

Alternative to Chlorofluorocarbon 

 

HFC: R32, R125, R134a, R404A 

R407C=R32+R125+R134a 

R410A=R32+R125 

 

Global warming impact 

Increment of stock due to 

replacement to the alternatives in the 

future 

・EU passed a resolution to ban refrigerants with GWP150 and above  

   for automobile air-conditioners from 2011 onward. 

・Phase-out of HFC is put on a discussion table due to global warming impact   

   caused by HFC. 

・Japanese Government will frame a new system of the GWP reduction. 

・ASHRAE has created a new grade A2L for moderate flammable refrigerants in its   

 classification.  There is a movement worldwide toward moderate flammable    

   refrigerants with a low GWP. 

Montreal Protocol (1987) 

Protection of the ozone layer 

Kyoto Protocol (1997) 

Prevention of global warming 

Low GWP  refrigerants  

Appearance of R1234yf 

          R1234ze 

                         Mix 

Proper control of HFC 

Responsible use 

Other refrigerants 

NH3, CO2, HC and so on 

No ozone layer depleting and less 

global warming impact 

Problem of performance and safety 

Limited use to a few equipment 

 Domestic and Overseas Situation of Refrigerants and Future View 



EQUIPMENT 
 

Energy Saving 

 
・Emission control on a 

CO2 basis 

REFRIGERANTS 

Direct Emission control 

· Recovery activities 

· Emission control in production 

· Leakage reduction  in use 

ALTERNATE 

REFRIGERANTS 

Switch to new refrigerants 

· Research and investigation 

· Low GWP refrigerants  

· Other refrigerants 

  Policy and Activities for Environmental Issues 

Energy conservation law  

   Top Runner Program 

Fluorocarbon Recovery and Destruction Law ⇒New Law (2015) 

 Home Appliances Recycling Law 

Automobile Recycling Law 

The Act for Rationalized Use 
and Proper Management of 
Fluorocarbons. 
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 Conditions required for Alternatives 

*   LCCP: Life Cycle Climate Performance 

CO2 Emission origin from energy  in 

product usage 

Refrigerant Leaks 
in product usage 

Refrigerant Leaks at 
product disposal 

CO2 Emission at refrigerant 
destruction 

CO2 Emission at refrigerant 
production 

・Reasonable Cost 
・Acceptable in Developing Countries  

Economic 
 Feasibility 

・Ozone Depletion Potential =0 
・Low Global Warming Potential  

Environment 
Performance 

・Low Toxicity 
・Low Risk of Flammability  

Safety 

・Superior for LCCP    value 
・Similar performance at high load cooling   

Energy 
Efficient 

* 

Requirements for next generation refrigerants 



ODP 

GWP 

(IPCC 

4AR) 

ASHRAE 

safety 

classification 

Ignition  

Point 

(℃) 

Burning 

Quantity 

(kJ/kg) 

Burning 

Velocity 

(cm/sec) 

Pressure 

（MPa） 

HCFC R22 0.055 1810 A1 - - - 1.72 

R410A 0 2090 A1 - - - 2.72 

R32 0 675 A2L 648 9.3 6.7 2.8 

R1234yf 0 4 A2L 405 10.3 1.5 1.16 

Mix 0 300~500 ? ? ? ? ? ? 

New 0 ? ? ? ? ? ? 

R717  

(NH3) 
0 0 B2L 651 18.6 7.2 1.78 

R290 

(Propane) 
0 <3 A3 410 46.3 39 1.53 

R744 (CO2) 0 1 - - - - 10.00 

Next generation refrigerant candidates for air-conditioners 

Several proposals from refrigerant maker 



Combustion Test Results 

R290(A3) Propane  

R152a  (A2) 

R32 (A2L) 

BV=39cm/s 

BV=23cm/s 

BV=6.7cm/s 

D:/共用/kataoka/ストック/BMP-JPEG/ASHRAE-Video/propane.avi
D:/共用/kataoka/ストック/BMP-JPEG/ASHRAE-Video/152a330.avi
D:/共用/kataoka/ストック/BMP-JPEG/ASHRAE-Video/R32.avi




Year 

Natural Refrigerant 

Chlorofluorocarbon 

Trends in the number of  Natural Refrigerant Patent 





Eco-Cute 

 
Refrigeration 

-60 
-50 
-40 
-30 
-20 
-10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 

-30 -10 10 30 50 

Critical temperature 31.1℃ 

Triple temperature -56.6℃ 
Environmental temperature (℃) 

O
p

e
ra

ti
n

g 
te

m
p

e
ra

tu
re

 (
℃

) 

(Air-Conditioner) 

Correlation diagram of ambient temperature and operating temperature  

on CO2 refrigerant  
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  Thank you for your kind attention! 




