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Abstract-Thermal comfort is the prime focus of the present work. Simulations are carried over external surface of car roof to 
determine the Heat Transfer Rate by means of virtual environment with the help of commercial tool. The use of computer 
software make it possible in time. Numerical methods are employed on three- dimensional vehicle Roof. The present work is 
carried using the ANSYS and the equations governing Heat flow combined with Cenosphere- magnesium- Cenosphere & 
Cenosphere-Nimonic-Cenosphere, this three material layer vehicle roof solved by using the appropriate boundary conditions 
and considering environmental conditions, Few design modifications are made in the form of attachable accessories which 
have been resulted in reduction of the Heat Transfer. These modification have shown a Heat Transfer Reduction of 40% at a 
temperature of 50. °C, automatically reducing the work of Air Conditioners allotted to consumes fuels and CO2 emissions 
also decreases. 
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1. INTRODUCTION 

The entire automobile industry is under considerable 

pressure on increasing customer demands in terms of 

safety, luxuriousness and performance. The trends lead to 

fully equipped cars in all classes getting more luxurious 

and comfortable. At present even small cars often have air 

conditioning as standard fittings to reduce the temperature 

in inner body of the car. For that the thermal heat 

conduction from outside should be minimized. More over 

we cannot increase the size of the outer car body which 

results in increasing the weight leads to low performance. 

Also customer pays increasingly more attention to 

occupant safety calling for stronger rigid bodies. [1] 

Vehicle body weight can be reduced and also the 

temperature can be reduced by the use of multi- materials 

structure without increasing the cost. Various light weight 

automotive bodies have been developed using high 

strength steels, aluminium alloys. These special materials 

can provide light weight car bodies. However the high 

price of these special materials has been one of the main 

barriers to replace steel. Compare to this materials 

nimonic 115 having more strength, light weight and low 

thermal conductivity. Because the increasing number of 

automobiles has led to various societal and environmental 

concerns, such as fuel efficiency, emission and global 

warming. The automobile industry is under considerable 

pressure to reduce fuel consumption and the emissions of 

their vehicles.Redusing the weight of the vehicle is one 

key approach  to  achieving  fuel  efficiency,  since   every 

56.69  kg  weight  reduction results  in a  gain of 0.09- 

0.21 km per litre fuel economy. [2] 

2. METHODOLOGY 

 

2.1. DESIGN IN CATIA:The fundamental basis 

for almost all Heat Transfer problems is the 

Conduction ,Convection, Radiation equations, 

which define any Steady State Heat Transfer 

Rate. Theory of thermal behavior in presence 

of insulating material is studied in this research 

paper, use of FEM theory with the help of 

Ansys tool, before that initial design model of 

Hatchback vehicle roof is mase in Catia 

software. 
 

Fig.1Geometrical model of Car Roof in CATIA 

CATIA (Computer Aided Three-dimensional 

Interactive Application) is a multi-platform 
CAD/CAM/CAE commercial software suite 
developed by the French company Dassault 

system. The model is designed using catia v5 
software. Here taken for analysis one model of 
roof which contain 
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