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ABSTRACT 

The air conditioning units currently used in road transport vehicle are of vapour compression refrigeration 

system (VCRS). This system utilizes power from the engine shaft as the input power to drive the compressor of the 

refrigeration system, Hence the engine has to produce extra work to run the compressor of the refrigerating unit 

utilizing extra amount of fuel. This loss of power of the vehicle for refrigeration can be neglected by utilizing another 

refrigeration system i.e. a Vapour Absorption Refrigeration System (VARS).It is well known that an IC engine has an 

efficiency of about 35-45%, which means that only one –third of the energy in the fuel is converted into useful work 

and about 60-65% is wasted to environment. In which about 28-30% is lost by cooling water and lubricating losses, 

around 30-32% is lost in the form of exhaust gases and remainder by radiation, etc. In a Vapour Absorption 

Refrigeration System, a physicochemical process replaces the mechanical process of the Vapour Compression 

Refrigeration system by using energy in the form of heat rather than mechanical work. The heat required for running 

the Vapour absorption refrigeration system can be obtained from that which is wasted into the atmosphere from an IC 

engine. 
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INTRODUCTION  

Automobile air conditioning currently is performed by vapour compression refrigeration systems are mainly 

HCFCs and HFCs, which are not environmentally friendly, and the compressor uses a significant portion of the engine 

power. According to the static information, 65-70% of the combustion energy of the fuel consumed is taken away by 

the radiators and exhaust gases. If the waste heat can be recovered, it is enough to satisfy the input power need for air 

conditioning. The waste heat from exhaust gases constitutes a large percentage of the total waste heat. Much of an 

internal combustion engine’s heat from combustion is discarded out of the exhaust or carried away via the engine 

cooling water. All this wasted energy could be useful. The common automobile, truck or bus air conditioner uses shaft 

work of the engine to turn a mechanical compressor. Operating the mechanical compressor increases the load on the 

engine and therefore increases fuel consumption, emissions and engine operating temperature.  Nowadays all the 

scientists and car manufactures in the world search to solve two main problems in vehicles. The first problem is fuel 

economy and reduces the losses and second problem is environment pollution. The most available studies that 

conducted the auto air conditioners using waste energy as thermally driven are Robert and Frosch, Investigated the 

Automotive air conditioner utilizing the solar and motor waste heat. Proposed a use of ammonium as a working fluid 

using a computer aided analysis of the thermal system. Designed a heat generating apparatus and system for an 

automobile to use for an absorption air conditioning system including temperature control.  

MATERIALS AND METHODS 

Experimental Set Up: Experiments is conducted in University College of engineering (BIT-Campus), Engine 

Kirloskar, Four stroke, single cylinder, and water cooled diesel engine. The rated power of the engine was 3.73kw at 

1500 rpm. Electrolux refrigeration system of capacity 40L volume. 

RESULTS AND DISCUSSION   

Engine Performance Assessment: From the Fig. 2 shows the specific fuel consumption for different load conditions. 

The specific fuel consumption is reduced 0.5-1% compare than vapour compression refrigeration system. Fig 3 shows 

the Total fuel consumption for different load conditions. The total fuel consumption is reduced 10-15% compare than 

vapour compressor refrigeration system. Fig 4 shows the mechanical efficiency for different load conditions. The 

mechanical efficiency is increased 8% compare than vapour compressor refrigeration system. Fig 5 shows the Brake 

thermal efficiency for different load conditions. The brake thermal efficiency is increased 6-10% compare than vapour 

compressor refrigeration system.    
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Figure.1.Experimental Set Up 

 

  
Figure.2.Variation of specific fuel consumption and 

brake power 

Figure.3.Variation of Total fuel consumption and 

brake power 

 

  
Figure.4.Variation of mechanical efficiency and brake 

power 

Figure.5.Variation of brake thermal efficiency 

and brake power 

CONCLUSIONS 

 By the above experimental results we can conclude that the Diesel engine can be considered as a potential 

energy sources for absorption refrigeration systems, because of the energy wasted through the exhaust gas. The 

absorption refrigeration system may be able to take advantage of the exhaust gas power availability and provide the 

cooling capacity required for automotive air conditioning. The waste heat energy available in exhaust gas is directly 

proportional to the engine speed and exhaust gas flow rates. Feasibility study should made to decide the unit’s chances 

to be produced on commercial scales. Also. Appling this project practically, because it has many advantages from the 

pollution and economic point of view. 
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