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Abstract - Global demand for energy is rising at a rate faster than exploration and production of traditional fuel resources 
can support. As a result new energy sources, specially clean energy sources must be developed and exploited as quickly and 
efficiently as possible. Harnessing of waste heat of an automobile represents a realistic and cost effective alternative to use 
of fossil fuels. In this paper the cooling of the cabins of automobiles (cars, trucks etc.)  using waste heat of exhaust gas and 
engine is mentioned. The greatest advantage of the system is that it does not require any conventional energy source. The 
system consumes no energy other than the electricity required to charge the batteries. The system can effectively produce a 
temperature difference of 8-100
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I. INTRODUCTION 

 

The refrigeration units currently used in road 

transport vehicles are of Vapour Compression 

Refrigeration System(VCRS) which utilizes power 

from the engine , leading to loss of  power .This loss 

can be minimized by utilizing Vapour Absorption 

Refrigeration System(VARS) based air conditioners 

.In vapour absorption refrigeration system, a 
physiochemical process replaces the mechanical 

process of vapour compression refrigeration system 

by using energy in the form of heat , rather than 

mechanical work. The heat required for running the 

VARS can be obtained from that which is wasted into 

the atmosphere from an IC engine. 

The similar effect of utilizing this wasted heat power 

from the exhaust gas can much effectively be 

achieved by the use of thermoelectric / Peltier  

coolers . 

 

II. AIM 
 

Development of an air conditioning system using the 

waste heat of an IC engine 

 

III. SCOPE 

 

The scope of this paper is as under:- 

a) Study and analysis of existing Vapour 

Compression Refrigeration System (VCRS) 

in cars,buses etc. 

b) Study and analyse the use of power source 
and also the loss of power of vehs for the 

existing refrigeration sys. 

c) To study the physiochemical process 

associated with VARS , which will replace 

the mechanical process associated with 

VCRS. 

d) To study the heat required for running the 

VARS. 

 

IV.BRIEF DISCRIPTION OF COMPONENTS 

 

The system consists of the following 

assemblies/components which are as follows:- 

(a) COPPER TUBE: The main purpose of copper 

tube is to absorb heat energy  due to its high thermal 
conductivity from heated exhaust pipe and raise the 

temperature of deionized water for making steam to 

be used for turbine. 

(i) Dimensions 
Length  -  20mm 

Inner Diamete  - 8mm 

Outer Diameter -  10mm 

Thickness-1mm  

 
FIG 01    COPPER TUBE WRAPPING 

 

(b) IMPULSE TURBINE: It change the direction of 

flow of a high velocity fluid jet. The resulting 

impulse spins the turbine and leaves the fluid flow 
with diminished kinetic energy. There is no pressure 

change of the fluid in the turbine rotor blades. Before 

reaching the turbine the fluid's Pressure head is 

changed to velocity head by accelerating the fluid 

with a nozzle. 

 
FIG 02 STEAM TURBINE COGENRATOR 
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(c) PERMANENT MAGNET SYNCHRONOUS 

GENERATOR: It is a type of Synchronous 
Generator where the excitation field is provided by a 

permanent magnet instead of a coil. Synchronous 

Generators are the primary source of all electrical 

energy and commonly used to convert the mechanical 

power output of steam turbines, gas turbines, 

reciprocating engines, hydro turbines and wind 

turbines into electrical power. 

 
FIG 03 COGENRATOR 

 

(d) STEAM  CYLINDER: A steam cylinder is not 

only used to store the steam but also to store the 

 

 
FIG 04 STEAM CYCLINDER 

 

condensed coolant. This cylinder has been designed 

to bear a pressure of upto 12 Psi. It is made up of 
mild steel called Tata Mild Steel which is a seamless 

hot rolled pipe. PRV placed inside this steam cylinder 

is designed for 2 Psi. 

(i) Dimensions:- 

Outer diameter  = 225 mm 

Inner diameter  = 210 mm 

Length             = 450 mm. 

 

(e) PELTIER COOLERS: Peltier cooler, is a 

semiconductor-based electronic component that 

functions as a small heat pump. By applying a low 

voltage DC power source to a TE module, heat will 
be moved through the module from one side to the 

other. One module face, therefore, will be cooled 

while the opposite face simultaneously is heated. 

 
FIG -05 PELTIER COOLER 

(f) FANS: There are three fans different types of fans 

mounted on the frame  

(i) Suction fan - The suction fan is designed to pull 

hot air out of the cabin which is to be cooled. Fan 
Blade Diameter: 250 mm -  Fan Speed   2000 RPM 

 

 
FIG-06 SUCTION FAN 

 

(ii) Blower -  It blows the cooled air at high speed 

inside the cabin. Fan Blade Diameter: 125 mm  Fan 

Speed - 3000 RPM. 
 

 
FIG- 07 BLOWER FAN 

(iii) Heat Sink Fan - Heat sink fan is coupled with 
heat sink. Cooling air is supplied by this fan  and 

directed at the center of the fins which produces 

turbulence and icreases the rate of heat removal. 

 

 
FIG-08 HEAT SINK FAN 

 

V. GENERAL LAYOUT AND WORKING 

 

The soft copper tube is wound around the exhaust 

pipe and is well insulated to prevent the leakage of 

heat. The average useful temp  available in the 

exhaust pipe 200oc. The tube is filled with 10litres  

deionised water with a boiling point of 90oc. When 

the vehicle starts running ,the above exhaust heat is 
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utilised  to convert the deionised water into steam 

.The pressurised steam with enormous velocity is sent  
into the impulse turbine and the steam velocity is 

used  rotate the shaft  of co-generator to about 250 

rpm. Co-generator  produces 24v, 4amp DC  

power.The steam after passing through the turbine 

gets condensed in the steam cylinder and flows back 

into the copper tube with gravity . Steam cylinder is 

fitted with a PRV which operates at 2psi for system 

pressure protection.The 24v ,4amp DC power is 

provided to the 6 peltier coolers connected in series 

and parallel and are clamped to frame which  placed 

inside the cabin to produce the cooling effect based 

on the thermoelectric effect. The Peltier coolers gets 
actuated by a temp actuating cct when the engine 

temp reaches 80oc . Temp actuating cct is safety 

mechanism to protect the Peltier coolers.The suction 

fan rotates at 2000rpm   to suck out the hot air inside 

the cabin .Blower rotating at 3000rpm  blows cool air 

into the cabin through cool side Peltier cooler plate 

Peltier coolers are mounted on a finned heat sink to 

dissipate the heat produced on on the hot side of the 

cooler.. The heat sink  fan aides in dissipating the 

heat from  hot side of the peltier cooler to atmosphere 

at a faster rate.The peltier coolers, heat sink, heat sink 
fan, suction fan and blower are mounted in a 

aluminium frame fitted at the reverse side of the 

cabin.The system is provided with regulator 

mechanism to avoid the flow of condensed deionised 

water into the steamcogenerator after the vehicle is 

switched off. 

 
 

VI. UTILITY OF THE PROJECT 

 

The system is of great utility to the field army as well  
as to the automotive industry in terms of producing 

cooling effect without causing any extra consumption 

of fuel nor producing any harmful emissions. 

 

VII. MAINTAINANCE AND TECHNICAL 

ASPECTS 

 

(a) PELTIER COOLERS - They have a life of 

20,000 working hours after which they need to 

be replaced. 

(b) COPPER TUBE – It has a life of about 3 years 

after which it needs to be replaced. 
(c) COOLANT – It has many additives whose anti 

scaling and anti corrosive properties are desired 

and get deteriorated with time.thus it needs to be 

replaced after 1000 working hours. 

(d) CYLINDER GASKET – It needs to be replaced 

after 3 years. 

(e) TURBINE VANES – Needs to be changed after 

3 years. 

(f) GENERATOR – Bearings need to be changed if 

anf fault occurs. 

(g) FANS – All 3 fans need to be checked and 

repaired if needed after 1 year. 
(h) INSULATION MATERIAL – Has a long life but 

needs to be checked for serviceability after 3yrs. 

 

VIII. SCOPE FOR FUTURE WORK 

 

Although the author has incorporated all the terms of 

reference in designing a system which absorbs the 

waste heat of an IC engine but, some additional 

features could be incorporated these are – 

(a) Precise temp control. 

(b) Heating of vehicle cabin in cold areas. 
(c ) Utilization of engine and braking heat. 

(d) Can be used as a Power bank. 

 

IX. CONCLUSION 

 

The design and fabrication of the air conditioning 

system absorbing the waste heat of an IC engine has 

been a tremendous learning experience for author and 

co-author. The project is of  great  relevance not only 

to the field army where the operating temperature 

conditions are extreme and reduces the driver’s 

efficiency of performing his task. The project also 
finds great relevance in  terms of saving the non 

renewable source of energy ie,fuel. This non 

polluting method of cooling driver’s cabin can bring a  

revolutionary change in the automotive industry. 
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