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Abstract— Refrigerators and air conditioners take in 

electricity to extract heat from orange juice and ice cream 

and sweltering living rooms. The energy expelled in the 

form of waste heat has a lower utility than the original 

energy source. The sum of the heat extracted plus the work 

that went into the cooling process is discharged in the form 

of waste heat, and there must be a temperature difference 

between the machine and the ambient air in order to drive 

that heat out. As this heat from a refrigerator is dissipated 

out in the atmosphere, the efficiency of the system reduces. 

The aim is to utilize the dissipated heat for some other 

purposes and increase overall efficiency. The input and the 

output of energy are considerably balanced. The project 

refers to a new and improved dual temperature refrigeration 

unit. The model contains two compartments i.e. hot and 

cold. The hot compartment is used to keep the food warm 

and cool compartment is used for the purpose of water 

cooling. 
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I. INTRODUCTION 

In the days of power crisis much more importance should be 

given to power saving and energy conservation. Efforts are 

being concentrated on finding the new resource of energy or 

method of saving energy. Our aim is to have a refrigerator 

and heating oven side by side without spending additional 

energy. Refrigeration in simple language means removal of 

heat from the place where it is objectionable and dissipation 

of heat to the place where it is not objectionable. 

In colleges and offices, the general need is cold 

water and hot tiffin, but it is not possible due to lack of 

heating devices or a proper kitchen in such places. In offices 

we usually use microwave for heating food, for that we are 

using electricity i.e. heat energy, similarly for cooling water 

we are using refrigerator or water cooler. In both the 

following cases we are wasting heat energy from condenser. 

For both microwave and condenser we are paying 

electricity. No conservation of energy takes place. A 

considerable amount of heat energy is dissipated in the 

atmosphere. The microwave as well as the refrigerator take 

twice the space and utilize twice the electricity. The overall 

cost of both the equipment increases. Refrigerator has 

become an essential commodity rather than a need. Very 

few of us are aware about the fact that lot of heat is wasted 

to ambient by the condenser of refrigerator. If this energy 

can be utilized effectively then it will be an added advantage 

for the commodity. The new system provides not only the 

refrigeration effect, but also a heating effect. 

II. THEORY 

The objective of this project is to develop a device which 

can utilize the waste heat given out by a refrigerator and also 

to use this heat for other heating purposes and achieving the 

objective without any extra usage of electrical energy. 

Making it fit for usage in working environments like offices, 

schools, and institutions where a device is needed which can 

cool as well as heat at the same time. In a dual temperature 

refrigerator with a single compressor from which refrigerant 

flows through a condenser and a capillary tube into a first 

evaporator, and from the first evaporator through a 

connecting line into a second evaporator, A two temperature 

refrigerator has a heat insulated evaporator and a  without 

insulated condenser  box. Refer Fig.2. 

The refrigeration machine is driven by a single 

compressor having a refrigeration cycle provided with a 

condenser, a refrigerant(R-134a) metering capillary and 

refrigerant transfer lines, colder compartment and the 

second with a warmer compartment i.e. a heating 

compartment. Two control elements are dependent on the 

temperatures in the colder and the warmer compartment, 

respectively. We have used two digital temperature 

indicators. We connected one to the heating compartment 

(condenser) and one to the cooling compartment 

(evaporator).In this manner we get the temperatures of the 

two compartments. For testing results and observations 

please refer Table-1 and Table-2. Time noted in Table – 1 is 

in Degree Celsius. 

 
Fig. 1: 

III. DESIGN 

We successfully constructed 2 units (Refer Fig.2). The one 

with more tons was used as condenser or heat box whereas 

the unit with less turns was used as evaporator or cold box. 

The refrigerant used in the system is R-134a.  

The overall construction was done using operations 

like sheet metal operation, welding, brazing, drilling, etc. 
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Fig. 2: 

Following are the various components of the system. 

A. Compressor 

The compressor is the heart of the refrigerator. 

The  input  power  that  is  electricity  is  used  to  r

un  the  compressor.  

The  compressor  compresses  the  refrigerant 

which  is  in  the  gaseous  form  to  increase  its  pressure  a

nd  temperature.  

The  capacity(tons)  of  the  refrigerator  decides  th

e  power  input  to  the  compressor.  

B. Capillary Tube 

A capillary tube (small bore copper tube) is used to reduce 

pressure of refrigerant from condenser to evaporator 

pressure. 

 
Fig. 3: 

C. Condenser 

The main purpose of condenser is to transfer the heat 

generated in refrigerant during the compression process. The 

temperature of the refrigerant entering in condenser is about 

400-600c depending input power of compressor. The 

atmospheric temperature is about 250-300c. Due to such 

large temperature difference heat transfer takes place from 

condenser to atmosphere .That means this heat is wasted to 

atmosphere. 

 
Table 1: 

D. Condenser 

This part is placed at the freezer compartment. The working 

is same as the condenser. The refrigerant boiling in the 

evaporator tubes takes latent heat from surrounding and in 

turn cools the space. 

E. Filter 

To filter out any impurities before the refrigerant enters into 

capillary tube. This prevents any unnecessary blockage in 

capillary tube. 

 
Table 2: 

IV. LITERATURE REVIEW 

Romdhane Ben Slama [1] developed a system that can 

recover heat from the condenser of the refrigerator. In this 

work air-cooled conventional condenser is replaced by 

another heat exchanger to heat water. The results show that 

water at a temperature 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. 

S.C. Kaushik [2] presents an investigation of the 

feasibility of heat recovery from the condenser of a vapor 

compression refrigeration (VCR) system through a Canopus 

heat exchanger (CHE) between the compressor and 

condenser component. The presence of the CHE makes it 

possible to recover the superheat of the discharged vapor 

and utilize it for increasing the temperature of the external 

fluid (water) removing heat from the condenser.  

Dr.M.S.Tandale [3] presented a case study on 

Super Heat Recovery Water Heater at Worli, Dairy. They 

used R717 Kirloskar Reciprocating Compressor having 

refrigeration system capacity of 270 TR (950KW). The Inlet 

& Outlet temperature of Refrigerant are 115 & 60°C.The 
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Inlet & Outlet temperatures of Water are 25 & 70°C. They 

installed super heat recovery water heater in counter current 

mode. The hot water flow rate is 70000 L/day. In this 

system fuel saving is about 390 l FO/day. The annual saving 

is near about Rs.23 Lac/year. Also the reduction in CO2 

emissions is 330 ton/year. 

P. Sathiamurthi and PSS. Shrinivasan [4] discussed 

in studies on WHR from an air conditioning unit that the 

energy can be recovered and utilized without sacrificing 

comfort level. They have also shown that such a system is 

economically viable. Energy consumption in the system and 

environmental pollution can still further be reduced by 

designing and employing energy saving equipment. 

Sanmati Mirji [5] presented a multipurpose 

warming apparatus utilizing the waste heat of domestic 

refrigerator. The multipurpose apparatus was constructed as 

an additional part of the refrigerator. It uses the waste heat 

generated by the refrigerator and has several possible 

household uses like food warming, domestic fermentation 

purpose such as curd making, and fermentation for Indian 

food. The maximum temperature of the chamber got as high 

as 50ºC and the average temperature was around 40 ºC.  

O'Brien. M.J, Bansal P. K. and Raine R. R [6] 

designed a prototype refrigeration-cum-hot water heating 

system for domestic use. The system used heat energy 

rejected from the compressor and condenser of a vapour 

compression refrigerator by storing it in a heat sink. It was 

concluded that the system performed better as the prototype 

than it did as a hot water heater but needs to be improved 

further to fully explore its expected potential. 

V. CONCLUSION 

This project is based on study utilization of waste heat from 

a refrigerator. It deals with recovering heat from refrigerator 

in terms of its background, originality, current status, and 

researches. This all work has great significant for 

developing new technologies related to heat recovery from a 

refrigerator, in order to get cooling at low energy cost, no 

harmful effect to environment and also having low initial 

cost. So more attention is required in this area and lot of 

work has to be done. With new inventions and technological 

enhancements this concept has lot of scope in future. 
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