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Abstract -   
 

The rate of heat transfer, from one body to another, is an ongoing challenge for engineers, especially in the 

emerging field of aerospace application. In aerospace application, the use of immense power of a rocket 

engine causes a major heat generation, which most materials cannot sustain. Analytically, the emergence of 

numerical heat transfer modeling, using simple geometry and boundary conditions, helps to tackle the issue 

of heat flux for an effective and successful rocket launch. However, the practical solution is much more 

complicated, requiring complicated geometry with complex boundary conditions or variable properties; 

impractical if approached analytically. Whilst impractical if approached directly, a sufficiently accurate 

approximation can obscurely, yet definitively, be deduced, with the aid of numerical methods using the aid 

of a computer based software. The software, which will compute such approximations, will be developed 

using a numerical method technique, such as the Finite Difference Method with Central Substitution 

approach, keeping in mind that the heat generation factor is heat being generated at any specific point or 

over a surface area. The application of the basic physics principles of conduction, convection, and radiation 

can be applied to any specific requirement of materials, such geometries used in similar projects ranging 

from wall/multiwall, pipe, and sphere. Furthermore, the factors encountered in this software for conduction 

and convection are Thickness, Geometry (surface area of medium), Material properties, Temperature 

Difference, Nature of Fluid, with boundary conditions implied will consist of Fixed Temperature BC, 

Specified Heat Flux BC, Convection BC, Combined Convection and Conduction BC, Combined 

Conduction Convection and Heat Flux BC.  

 

 

This software helps for selection of suitable materials for very high combustion systems by choosing 

different geometric boundary conditions and analyzing the heat distribution over a given surface area, when 

using different graphical outputs. Application of this project are in fields of Missile Technology, Industrial 

works, and Space Shuttle, as well as common applications like radiators, solar collectors, various 

components of power plants and space craft.  
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