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HOUSEHOLD REFRIGERATORS 

Objective: To develop CFC free energy efficient refrigerators. 

Presently the refrigerators manufactured in India have following sizes 

and approximate CFC 12 charge for each is as indicated below: 

Standard sizes AJ212rox CFC 12 chaq�e Com12ressor 
Power-watts 

65 litres 150 gms 110 

135 litres 150 gms 120 

165 litres 160 gms 120 

250/280 litres 200 gms 160 

300 litres 300 gms 210 

. Presently the total production is around 1.1 million/year and total 

population of refrigerators is expected to be around 7 million. 

A) REFRIGERANTS

Refrigerants mainly used in domestic refrigerators are (a) CFC 12 

for the system and ( b J CFC 11 for foaming. Present discussions will 

be restricted to CFC 12 in the system. 

As per Montreal Protocol CFC 12 and CFC 11 are both to be phased 

out and most likely refrigerants considered based on theoretical 

thermo- dynamic properties for the purpose of comparison with CFC 12 

are HCFC 22, HFC 152a and HFC 134a • The ozone depleting potential 

(ODP) anll global warming potential(GWP),allowable exposure limit(AEL) 

for these refrigerants is as under: 
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7. The last characteristic considered is volumic refrigerating effect

i.e. specific refrigerating effect divided by specific vapour volume at

suction condition. This factor determines compressor displacement 

necessary to produce a certain desired refrigerating capacity. 

HCFC 22 has highest volumic refrigerating effect, nearly two 

times, indicating that for same capacity HCFC 22 must have a 

displacement close to half of that required for CFC12. As it is, 

refrigeration compressors are small and it would be extremely difficult 

to produce compressors having half capacity if one opts for HCFC 22. 

On the other hand, HFC 152a requires about 10% higher 

displacement which is easier to achieve. The performance of HFC 134a 

deteriorates at lower evaporating temperatures nearly by 10 to 20%, 

SUMMARY 

HCFC 22 

l•rom alJovu comparison it can IJu seun that IICl•'C22 appears to l>e 

a better alternative upto evaporating temperatures. of minus 10 to 15 

C.However design of smaller compressors would be a challenging 

proposition, 

If HCFC 22 is to be used for low temperatures it would mean some 

design changes to control discharge temperatures below 150 C. such as 
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