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Global Environment Issues

Ozone Depletion Global Warming

Montreal Protocol

CFC  ：banned in 1996

HCFC：Limited from 2004

Totally Banned in 2020

Kyoto Protocol

Reduction of global warming gas by 6% 

from 1990 level in the first period of 2008

～2012). HFC are the target

Freon Recycling Law: CFC,HCFC,HFC

PRTR Law (chemical gas): HCFC22,HCFC123, Ethylene glycol, etc.

Introduction of Environment Tax, Freon Tax to industries

Demand for use of Natural 

Refrigerant has increased
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Freon Natural Refrigerants

CFC HCFC HFC

R-11・R-12

Total ban in 1996

R-22・R-123

No sales in 2010

Ban in 2020

（Alternatives)

R-134a・R-404A・R-407C

R410A

Montreal Protocol

（ODP+GDP issues)

Kyoto Protocol

（Global Warming）

R717：Ammonia

R744： CO2

R718： Water

R729：Air

Hydro Carbon

R290： Propane

R600ａ：iso-Butane
Global Warming gas

Future of refrigerants

Refrigerant 

Groups

Banned Freon

CFC

Limited Freon

HCFC

Alternative Freon

HFC

Natural Refrigerant

Natural Fives

Refrigerants R11 R12 R502 R22 R134a R404A R407C R410A R717

NH3

R744

CO2

R600a

Iso -

Butane

ODP 1.0 1.0 0.33 0.055 0 0 0 0 0 0 0

GWP 4000 8100 5800 1700 1300 3780 1650 1980 <1 1 3

Characters ・Big ODP

・Use by refrigerator, car air 

conditioning

・banned in 1995

・Per Montreal 

Protocol

・will be banned in 
2020

・Price will go up

・Instable gas

・No ODP

・Specified as GDP gas by Kyoto Protocol

・Anticipated to be regulated by authority

・Natural

・No worry to be regulated



Trend of Refrigerants in Japan/Cold Storage
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HCFC

Natural Refrigerant

HFC



Trend of Natural Refrigerant systems in Japan/Cold Storage
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NH3

NH3/CO2

CO2
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Safest Approach of NH3 Refrigeration Systems
(Indirect Systems)

Direct method

・Potential leak in storage room

・Requires large amount of ammonia

・Simple system

Indirect method

・Least potential of leakage in storage room

・uses very small amount of ammonia

・A bit more complicated system

NH3-CO2 system



F1610C

Storage capacity ：18,000ton

NewTon: NH3-CO2 System



Customer
Volume Age

Refrigerant formerly 

used

Power 

reduction

(m3) (year) Refrig. Comp. (%)

Tokyo Toyomi 45,000 29 HCFC-22 Screw 31.1

Niigata Reizo 10,000 33 HCFC-22 Recip. 41.2

QP “Kewpie” 16,250 27 HCFC-22 Recip. 24.9

Sensui Reizo 6,125 38 HCFC-22 Screw 29.3

Ajinomoto 7,500 25 HCFC-22 Recip. 28.0

Gliko 30,000 30 HCFC-22 Screw 19.8

Showa Reizo 32,500 22 HCFC-22 Recip. 28.0

AMB Funabashi 30,000 25 NH3/Brine Recip. 34.0

Energy Saving compared with R-22 Systems

12



13

Do they really have to be the systems from Japan?



A case study in Krishnapatnam, Andhra Pradesh
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System Outline

Freezer

Room Temp: -18deg.C.

No. of Room 7Rooms

Room Size (m)
L W H

8.5 20.5 12.5

Pallte Per Room 350pallet

Estimated Capacity 28.8kW

Compressor

Carlyle 06CC899F200 8sets (1set stand-by)

Chilled and Loading Area

Room Temp: 5deg.C.

No. of Room 3Rooms

Room Size
L W H

8.5 20.5 12.5

Pallte Per Room 350pallet

Compressor

Carlyle 06EM799601 4sets (1set stand-by)
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Capacity 236.7kW 240.5kW

Existing NH3-CO2 System N62K x 5 sets

Equipment Q'ty Motor Total Equipment Q'ty Motor Total

Condensing Unit 8 22.5 180Compressor 5 30 150

Unit Cooler 7 2.48 17.36Unit Cooler 7 2.48 17.36

Air Cooled 

Condenser
2 22.4 44.8CO2 pump 1 2.2 2.2

Eva. Condenser 1 5.15 5.15

Installed motor kW 242.16 174.7

Capacity 236.7kW 240.5kW

Existing NH3-CO2 System N62K x 5sets

Equipment Q'ty BkW Total Equipment Q'ty BkW Total

Condensing Unit 7 19.38 135.66Compressor 5 22.1 110.5

Unit Cooler 7 1.96 13.72Unit Cooler 7 1.96 13.72

Air Cooled 

Condenser
2 14.4 28.8CO2 pump 1 1.76 1.76

Eva. Condenser 1 4.12 4.12

Total BkW at full load 178.18 130.1

Comparison

Comparison of Installed Power

Comparison of BkW at full load operations
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BkW comparison at partial load

Refrigeration Capacity(kW)

NH3-CO2 system gives better performance at all load.
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By changing the refrigerant from R404A to NH3/CO2,

27% power reduction at full load is possible.

In partial load conditions, the power reduction may be

less, still some 20% reduction is achievable.
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Japan is working toward the natural refrigerant cold

chain.

Major shift is taking place through the governmental

encouragements and the efforts of Individuals,

industries and the professional and industrial

associations.
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For the use of natural refrigerant, India is in a good

position.

India can be a leader of the world by

A) Encourage and Promote use of Ammonia in

refrigeration application through incentives

B) Guidance for the use of Ammonia refrigeration

system through BIS standard
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BIS standard for Closed

Circuit Ammonia

Refrigeration System-Code of

Practice for Design and

installation.

It is compiled by the

professionals of Association

of Ammonia Refrigeration,

and adopted as National

Standard by the Bureau of

India Standard
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