
International Conference on Energy Efficient Technologies For Automobiles (EETA’ 15) 
Journal of Chemical and Pharmaceutical Sciences                                                                                           ISSN: 0974-2115 

JCHPS Special Issue 6: March 2015                                                   www.jchps.com      Page 343 

COMBINED HEAT AND POWER APPLICATIONS IN IC ENGINES: A 

CASE STUDY 
M. Adam Mydeen, Mr. Siva Sakthi Velan. S, V.Kirubakaran 

Rural Energy Centre, The Gandhigram Rural Institute - Deemed University, Dindigul, T.N., India. 

*Corresponding author: Email: kirbakaran@yahoo.com 

ABSTRACT 

This paper analyses the usage of this waste heat from the exhaust gas of the engine used for distillation 

system that can be used for many approach. For this study is taken for analysis the waste heat from the cylinder 

exhaust is taken at 600oC. From the assumption and heat transfer take it has been found that 2litres of water can be 

distillated for every liter of petrol/diesel used. However care has been taken for minimizing the pressure drop. 

Keywords: Waste heat recovery, distillation, automobile, SI Engine; CI Engine. 

INTRODUCTION 

  In every automobile, the energy loss in the engine is approximately 60 – 70 %. This loss is exhausted as 

heat in exhaust gas. Form the wastage, the 30% was utilized in radiator cooling and rest of 30% gas is wasted in 

exhausted gas. The exhaust gas temperature of engine is approximately high as 450 – 600OC [1]. Normally, the 

exhaust gas should be a less than 200OC otherwise it leads to pollution to the environment. So we recover the heat 

of exhaust system by the waste heat recovery system. In this paper, we utilize the heat for distillation system and 

study the performance of the system. 

EXPERIMENTAL METHOD 

Waste Heat Recovery:According to BEE standard book, Waste heat is heat, which is generated in a process by 

way of fuel combustion or chemical reaction, and then “dumped” into the environment even though it could still be 

reused for some useful and economic purpose. The essential quality of heat is not the amount but rather its “value”. 

Large quantity of hot flue gases is generated from Boilers, Kilns, Ovens and Furnaces. If some of this waste heat 

could be recovered, a considerable amount of primary fuel could be saved. The energy lost in waste gases cannot 

be fully recovered. 

Experimental Setup 
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Fig.1.Distillation Layout 

 The main parts for the distillation process are as follows: Primary storage tank, Secondary storage tank, 

Silencer with Cu coil, Heat exchanger and Pure water Storage Tank.  Primary Storage Tank: this primary storage 

tank is used to store the large amount of water. In moving vehicle, the primary storage tank is required otherwise no 

need of the primary storage tank. Secondary Storage Tank: the secondary storage tank is used to limited amount of 

water and also acts as the heat exchanger to condensing the steam i.e., preheating the water at secondary storage 

tank. Silencer with copper coil: In surface of the silencer, the copper coil is wounded on the surface of the silencer 

to recover the heat from the silencer to the water through copper coil because copper had high thermal 

conductivity. Heat Exchanger: the steam heat transfer to secondary storage tank stored water to make equilibrium 

of temperature and steam is converting into water. Pure water storage tank: to store the pure water converted from 

steam. 

Working of the method: The Primary storage tank is used to store the large amount of the water and pass through 

the secondary storage tank. The level of secondary storage tank is flow through the gravity and don’t have any 

control of flow so the secondary storage tank is used to store full of water. The secondary storage tank is preheating 
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by steam produced by silencer and also steam is converted into water. The secondary storage water is flow into the 

copper winding present on the surface of the silencer. This leads to recovers the heat from the silencer and 

converted into the steam. Again the steam passes into the secondary storage tank through copper coil and act as the 

heat exchanger. According to second law of thermodynamics, the higher temperature of steam is transfer the heat to 

the secondary storage tank water. This leads to the steam is converted into water and stored the pure distilled water 

in pure water storage tank. 

Testing Method 

 

Fig.2.Theramal Imaging of DE Exhaust 

Fig. 2 shows the thermal image of diesel Engine. The temperature from the exhaust system surface is 

166OC, the temperature of exhaust gas is 230OC. 

RESULT AND DISCUSSION 

 The waste heat generated from the exhaust system is recovered for distillation system.  

 
Fig.3.Performance of Heat Recovery System 

               The waste heat recovery system conversion efficiency is 67% generally. From the exhaust system 

temperature, it is able to recover heat of 111.22OC from the engine exhaust. This temperature is enough for the 

distillation process because water boiling point is 100OC. In future work, the practical design performance has to be 

done with respect to present theoretical study. The main advantage of this design there no condenser used for this 

system. 

CONCLUSION 

  This study concluded to recover heat from diesel engine exhaust system about 166OC to 111.2 OC. This 

temperature is helps to perform the distillation process. This system is cost effective by avoiding condenser and 

exhaust steam heat is utilized for preheating the water in secondary storage tank. 
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