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Abstract 

 

Today’s world is vigorously leading towards energy crises and increasing global warming. As we are familiar with the concept 

that in any system rather it may be mechanical or chemical or thermal heat is evolved differently from the source in the form of 

waste heat and usually dumped to the environment. Focusing on our topic refrigeration has become essential equipment rather than 

a luxurious item. According a study it is found that about 15% of world’s electricity is being utilized by refrigeration and air 

conditioners. Due to having a tremendous amount COP in vapour compression refrigeration it has found a large application in 

domestic and industrial area. The paper mainly concentrates on reusing the waste heat produced by the condenser and utilize the 

same for certain application like food drying or keeping the food warm and simultaneously increasing the C.O.P effectively. This 

method is technically feasible and economically viable. This is one of the most convenient saving energy and balancing the demand 

and supply of electricity without spending any additional energy.  . 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

It will not be wrong to say that due to rapid growth of industrialisation led to a vast advancement in development of technology 

across the world. But it has also given birth to some new concerns which cannot be evaded in any terms. Those are global warming 

and ozone layer depletion. We can also say that these two are the two biggest side effects of advancement and development of the 

technology. Another issue is that of energy crises or power crises. This makes us to give much more attention in the field of power 

saving and its conservation. This paper mainly deals with the recovery of the heat from source which is otherwise termed as waste. 

As discussed above almost 15% of worlds electricity is used for the purpose of refrigeration and air conditioning. So if we start 

using efficiently by reusing the waste heat we might save huge amount of energy. 

Most of the domestic refrigerators run on the V.C.R system. In which mainly the refrigerant used is Terafluoroethane [hf3 134-

a].  These have a wide quality of refrigeration effect and C.O.P but also evolve huge amount of waste heat. In a V.C.R system the 

refrigerant used does not leave the system but is circulated all over the system. This operates as a condensate and even evaporates 

alternatively. In refrigerator there are 4 main components first three are fixed inside the system namely evaporator, compressor 

and expansion valve. Unlike the first three the fourth one is situated outside the system named as condenser. It is considered as the 

main component of the refrigerator because capacity of cooling system depends upon the type of cooling medium available. 

It works in the high pressure side of the refrigeration. Its main function is to cool and condense the highly super heated vapour 

from the condenser. The saturated vapour refrigerant gives out latent heat through tubes or coils which is usually dumped to the 

atmosphere. This latent heat evolved is nothing but waste heat which can be recovered and reused for various purposes like food 

drying and for keeping the food warm. We can obtain maximum temperature range from 54°C to 59°C. This temperature is 

sufficient enough for keeping the food warm or drying the food. Experimentally when a cabin is installed over the head of the 

simple refrigerator, this cabin will be an arrangement of coils that will work as a heat exchanger. These coils are hot coils of 

condenser of the refrigerator that will be modified and will braze in the cabin. It can serve the purpose of keeping the food warm. 

Besides, the refrigerator may be used as conventional refrigerator by keeping the cabin door open in case of absence of heat sink. 
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Further increase in C.O.P is possible. Heat rejection may occur directly to the air in the case of a conventional household refrigerator 

having air-cooled condenser or to water in the case of a water-cooled condenser. This system rejected less heat to the environment 

so it is safer in environmental aspects. Even this method is technically feasible and economically viable.  Now the question arises 

about the Coefficient of Performance of the new set up which is seen to increase with almost 10%. 

II. LITERATURE REVIEW 

Abu Mulaweh [1] design and developed a thermosyphon heat recovery system which can recover heat from of window air 

conditioner. He designed two types of heat exchangers concentric type heat exchanger and coiled heat exchanger and then it is 

retrofitted in the air conditioning system. They analyzed the performance of the system with these two types of heat exchangers. 

The circulation of water through the heat exchanger is done with the thermosyphon effect. Which completely eliminates the need 

of a pump for having that the exchanger are connected to water storage tank and when the water in the heat exchanger is heated up 

by the superheated refrigerant. The hot water flow up word through the connecting pipe into the top of the storage tank and at the 

same time, cold water from the bottom of the tank will flow into heat exchanger. 

S.S. Hu., B. J. Huang, [2] Studied and conducted an experimental investigation on a split air conditioner having water cooled 

condenser. They developed simple water-cooled air conditioner simple utilizing the cooling tower with cellulose pad filling, 

material to cool the water for condensing operation. 

Romdhane ben slama [3] developed a system that can recover heat from the condenser of the refrigerators. In this work air-cooled 

conventional condenser is replaced by another heat exchanger to heat water. Result shows that water at temp of 60ºC was produced 

by the system. This paper also analyzed the economic importance of the waste heat recovery system from the energy saving point 

of view. 

M. Joseph Stalin et al. [4] designed a prototype efficient usage of waste heat from air conditioner. In this experimental analysis, 

it has been perceived that by supplanting the normal Air Conditioner by this system will vanguards to rescue 4 numbers of LPG 

gas cylinders per year. This not only saves the cost but also it bulwarks the environment by truncating the global warming 

engendered because of LPG gas. 

M. Vibhute, Avinash M. Patil [5] it is proposed to optimize condenser length for domestic refrigerator of 165 liters capacity. It 

may give a chance to find a different length other than existing length will give better performance and concluded that the optimum 

length of coil is 7.01m. 

S. C. Walawade B.R. Barve,. P. R. Kulkarni [6] Waste heat which is rejected from a process at a temperature enough high above 

the ambient temperature permits the recovery of energy for some useful purposes in an economic manner. The essential quality of 

heat is not the amount but its value. Waste heat recovery and utilization is the process of capturing and reusing waste heat for 

useful purposes. Not all waste heat is practically recoverable. The strategy of how to recover this heat depends on the temperature 

of the waste heat sources and on the economics involves behind the technology incorporated. 

N. B. Chaudhari [7] discussed Heat Recovery System from the Condenser of a Refrigerator. The quantity of heat to be recovered 

from the condenser of a domestic refrigerator was theoretically calculated. It is in the range 375 Watt to 407 Watt. The quantity of 

heat recovered from the condenser of a domestic refrigerator I is found experimentally and found as 202 Watt to 410. This depends 

on the flow rate of water circulated. In this case the water flow rate range is wide. Therefore, there is a wide variation in the results. 

Lakshy Soni, Pawan Kumar, Rahul Goyal [8] to utilize waste heat from condenser of refrigerator. This system is nothing but a 

cabin that they are going to install over the head of the simple refrigerator this cabin will be an arrangement of coils that will work 

as a heat exchanger. The results show that water at a temperature of 60ºC was produced by the system. If this system is established 

all over world, excessive amount of LPG gas gets saved. 

Sreejit k. [9] studied and published journal paper on “experimental investigation of a domestic refrigerator having water cooled 

condenser using various compressor oils”, stating that condenser oil can be used for flow heater. Household refrigeration is 

common appliances that consist of thermally insulated compartment and which transfer heat from inside compartment to its 

external environments. So that, the condenser coils gets heated and can be used as floor heater by simply forming a floor by 

adjusting a coil to the floor, so the floor heater can be used for heating water and many other purposes. 

P.Sathiamurthi [10] arrangement of coils that will work as a heat exchanger. These coils are hot coils of condenser of the 

refrigerator that will be modified and will braze in the cabin. It can serve the purpose of cooking (oven), geysers etc. Besides, the 

refrigerator may be used as conventional refrigerator by keeping the cabin door open in case of absence of heat sink. Further 

increase in COP is possible. We can increase the temperature of water and air up to 430C and 480C respectively. Heat rejection 

may occur directly to the air in the case of a conventional household refrigerator having air-cooled condenser or to water in the 

case of a water-cooled condenser. 
Table – 1 

Literature Review 

Sr. No Author Name Description Paper Result 

1 
Abu Mulaweh 

(2005) 
Thermosyphon  heat recovery system 

Results indicate that the thermosiphon effect can be used to 

recover some of the heat rejected from an air conditioner. 

2 
S. Hu., B. J. 

Huang, (2005) 

A split air conditioner having water cooled 

condenser 

The water-cooled condenser and cooling tower decreasing the 

power usage of the compressor and consequently save enough 

energy to pay for the retort in 10 months. 
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3 
Romdhane ben 

slama (2007) 

Recover heat from the condenser of the 

refrigerators 

Result shows that water at temp of 60ºC was produced by the 

system. This paper also analyzed the economic importance of 

the waste heat recovery system from the energy saving point of 

view. 

 

4 

M. Joseph Stalin 

et al. (2012) 

A prototype efficient usage of waste heat 

from air conditioner 

System efficaciously utilizes the heat repudiated by Air 

conditioning System and uses it for producing Hot Water 

5 

A. M. Vibhute, 

Avinash M. Patil 

(2013) 

Waste heat recovery in Domestic 

Refrigerator 
Hence experimental Investigations heat recovery is feasible. 

6 

S. C. Walawade  

B.R. Barve, P. R. 

Kulkarni (2014) 

Design& Development 

of WHR System for 

Domestic Refrigerator 

This system is much useful for domestic purpose .Recovered 

heat can be utilized as food and snacks warmer, water heater, 

grain dryer. Technical analysis has shown that it is 

economically viable. 

7 
N. B. Chaudhari 

(2015) 

Heat Recovery System from the Condenser 

of a Refrigerator 

The actual COP of air cooled condenser system is 1.078 and 

For water cooled with heat recovery system 

practically COP is 3.79 

8 

Lakshy Soni, 

Pawan Kumar, 

Rahul Goyal 

(2016) 

Study of an adsorption refrigeration 

system powered by parabolic trough 

collector and coupled with a heat pipe 

The results show that water at a temperature of 60ºC was 

produced by the system. If this system is established all over 

world, excessive amount of LPG gas gets saved. 

9 Sreejit k. (2016) 
Domestic refrigerator having water cooled 

condenser using various compressor oils 

Found that the waste heat recovery system performs well along 

with the household refrigerator. This modification made the 

household refrigerator to be work as both refrigerator and 

water heater 

III. CONCLUSION 

In the era of technology there are number of machines which have become a need rather than luxuries items. In this list refrigerator 

is a common commodity which is nearly found in every house. In a survey it is found that almost 15% of world’s electricity is 

being consumed by refrigeration and air conditioners. These appliances reject ample amount of heat to environment. This gives us 

an opportunity to save and to conserve energy and reuse the same for various purposes. This study shows that we can save 

considerable amount of energy in the form of electricity. The model described above can work as dual working device which can 

be used for refrigeration as well as for keeping the food warm or reheating the food. There is also an increase in C.O.P by almost 

10% in the new setup where the condenser is mounted on the top of the refrigeration. This system also participates in the noble 

cause of reducing the global warming due to the fact that it reuses the heat which is rejected. The system runs in a cost effective 

manner without using any extra energy or electricity supply. So it will not be wrong to say that this method is technically feasible 

and economically viable. These applications will suet each and every place where there is a refrigerator. Even further in industries 

where approximately 40% of energy is left out as waste heat into the atmosphere we can use the same and utilize it for some other 

application. But in case of household refrigerators the heat evolved as latent heat is fairly up to 57˚C to 59˚C which is quite enough 

for the main application in the paper which is reheating the food.  
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