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Abstract— All the available resources, internal combustion 

engines are the major consumer of fossil fuels worldwide. 
Greenhouse gas is the release of carbon dioxide from 

exhaust of engine. Approximately 35% to 40% of the total 

heat energy produced to the engine in the form of flammable 

fuel is in mechanical work; In the form of heat, the 

remaining energy is emitted by the exhaust gas and engine 

cooling system, resulting in increased entropy and severe 

atmospheric pollution, thus demanding the use of this waste 

heat in conductive work output. This hazardous waste 

cannot be released directly into the environment, utilize the 

exhaust gases and waste heat from an engine the Vapor 

Absorption Refrigerant system (VARS) can be put into 

practice which increases the overall efficiency of a car. 
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I. INTRODUCTION 

Refrigeration is the act of removing heat from a closed or 

controlled area or from a substance and moving it in a place 

that is not objectionable. The main purpose of refrigeration 

is to reduce the temperature of the enclosed space or 

material and maintain a lower temperature than that 
surrounding it. 

Coldness is the absence of heat, so instead of 

"cooling down" to reduce the temperature, the heat 

dissipates. 

 
Fig. 1: Heat Supplied from exhaust gases. 

Vapour absorption refrigerant system for car 

Engine is to cool the space inside the car by utilizing waste 

heat and exhaust gases from engine. The air conditioning 

system of cars in today’s world uses Vapour Compression 

Refrigerant System (VCRS) which absorbs and removes 

heat from the inside of the vehicle. Space which is to be 

cooled and further exerts the heat to be outside. To drive this 

compressor engine needs to generates some extra energy to 

run the compressor. This loss of power can be reduced by 
using Vapour Absorption Refrigeration System (VARS).  

Vapour Absorption Refrigerant System, the heat 

required for running the system can be obtained from that 
which is wasted into the atmosphere from IC engine. Use 

the exhaust gases and waste heat from an engine the VARS 

can be put into practice which improve the overall efficiency 

of a vehicle. 

An optimization analysis is performed to estimate 

the proper size of the absorption type automotive air 

conditioning system Use waste exhaust heat as input.  

In the vapor absorption refrigeration system as shown, the 

compressor is given a These components act like absorbers, 

a pump, a generator and a pressure reducing valve system of 

the compressor in the VCR system. [1]. 

IC engine has an efficiency of about 35%-40%, 
which means that only one-third of the energy produced by 

the combustion of the fuel is converted into useful work 

done i.e.  into mechanical O/P and near about 60-65 % 

energy heat is lost to environment. In which about 28%-30% 

is lost by lubrication and coolant losses, around 30%-32% is 

lost as exhaust gases from the exhaust pipes and remaining 

of the energy is lost by Radiation and Convection. [2].   

This Paper main objective is to study the using 

exhaust heat gas for Vapour Absorption Refrigeration 

System (VARS). 

II. LITERATURE REVIEW 

The VAR cycle is found to be suitable for automobile as 

well as for cooling purpose. The heat potential in the 

exhaust gas analyses and find power which is required for 

our air conditioning system.   

 
Fig. 2: Vapor Absorption System [1]. 

The value of the work is that it needs to provide 

space cooling and thereby increases its performance and 

efficiency without affecting performance of the engine 

actually the fuel economy. The VAR cycle uses Non-CFC 

refrigerant and hence it affects to the environment. The 

present work is focused towards the design and develop of 

ac system using waste heat from exhaust. Information about 

how waste heat is necessary and using this heat for 
refrigerant system without taking input from fuel or Battery. 
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This System COP is less because we use waste heat as I/P 

source [1]. 

As the engine type changes power output can be 
changes and waste heat 30 to 40 % of energy. 

 
Fig. 3: Waste Energy Percentage [2]. 

Total Waste energy percentage in system is 30 % 
due to the exhaust of engine, 35% because of Break power, 

30% because of cooling system and 5% due to radiation. 

This exhaust heat energy percentage can be reduced by the 

utilization of that exhaust gas heat for VAR System.[2]. 

What is known about VAS is that these devices 

require low grade power for operation. Therefore, in such 

systems the physiochemical process utilizes the mechanical 

processing of steam compression refrigerant systems in the 

form of heat rather than mechanical function. This heat 

returns the combustion engine exhaust under high power. 

Studies show the potential and potential for waste heat from 
internal combustion engines as well as loss of exhaust gas 

energy of internal combustion engines. Potential methods 

for recovering IC engine, waste heat, performance and 

emissions of IC engine. Waste heat recovery system is a 

great way to recover waste heat and save fuel. [3]. 

Using a steam absorption system instead of using a 

steam compression system to cool the vehicle. It is possible 

to design automobile air conditioning systems using engine 

heat based on steam absorption refrigeration system. Also, 

from an environmental point of view, the system is 

environmentally friendly because it requires the use of 

ammonia as a refrigerator, which is a natural gas and is not 
responsible for the ozone layer depletion. Approximately 30 

to 40% of the heat supplied to the engine is converted into 

useful mechanical work; The rest amount of the heat of 

exhaust gas is given to the environment and increases 

entropy and environmental pollution, hence it’s important to 

convert waste heat into useful work. [4]. 

III. VAPOUR ABSORPTION REFRIGERATION SYSTEM 

Common absorption refrigerators use a refrigerant with a 
really low boiling point (less than −18 °C (0 °F)) a bit like 

compressor refrigerators. Compression refrigerators 

typically use an HFC or HCFC and VAR typically use 

ammonia or water and wish a minimum of a second fluid 

ready to absorb the coolant, the absorbent, water (for 

ammonia) or brine. Both types use evaporation cooling, 

when the refrigerant evaporates, it takes some heat away 

with it and providing the cooling effect.  

A Simple Vapor absorption system consists of 

evaporator, absorber, generator, condenser, expansion valve. 

In this system ammonia is uses as a refrigerant and aqua 
ammonia solution used. Strong ammonia mixture contains 

maximum ammonia amount and Less Ammonia in weak 

solution. In VARS compressor replaced by an absorber, 

generator and pump. The generator receives heat flow and 
Work supply to pump. Outlet of Evaporator Ammonia 

vapours are given to absorber. The weak solution containing 

small amount of ammonia is shake out in absorber. 

Ammonia absorbed by the weak solution and its converted 

into strong solution ammonia. From absorber this strong 

solution is pumped into generator.  

 
Fig. 4: Simple VA System. 

Ammonia absorbed by the weak solution and its 

converted into strong solution ammonia. From absorber this 

strong solution is pumped into generator. The function of a 

compressor is replaced and done by the absorber, a 

generator, pump. The simple VCR System is used where 

there is insufficiency of electricity and its useful at partial 

and full load.  

IV. CONCLUSION 

In many vehicles and industrial engines generated exhaust 

gas heat and this waste heat is spread in the environment. 

This inappropriate management of exhaust gas heat creates a 

lot of problems in the environment. Solutions to came out of 

this problem is utilizing exhaust gas heat for vapour 

absorption system in industry as well as in vehicle. The 

potential for energy savings through the use of waste heat 
recovery technology has been greatly explored. Waste heat 

uses the waste heat from engine for heating purpose as well 

as generating mechanical or electrical work and refrigeration 

system. It will also help to identify improvements in engine 

efficiency and emissions. If this technology is adopted by 

automotive manufacturers, it will result in better engine 

efficiency and lower emissions. With the help of Rankine, 

Sterling and Breton thermodynamic cycles, it is possible to 

recover waste heat from the exhaust gas. Thermoelectric 

generator uses less heat for waste heat recovery, which has 

lower efficiency. It is useful for the same amount of increase 

in thermal efficiency and emission reduction. 
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