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[bookmark: _Toc53058113][bookmark: _Toc53058560]Introduction

The following report will be based on how Kinematics, thermal and structural that affect a piston. The results that are going to be obtained will be then possible to critically analyse problems, that piston experience in a working system.  Boundary conditions will be applied to the simulation with the intention to make the results as accurate as possible to real life operating conditions. The student will also carry out validation testing, the aim of the validation test will be to assess how accurate the results are using ANSYS. This will be possible by completing an analytical version initially and gather the results, then use ANSYS to retrieve the results and then will be possible to compare the results and will be able to see how accurate ANSYS is.  As validations are a simplistic design, it will be possible to show how mesh sizing will impact the results. 





















Validations
This part will be to assess the accuracy of Ansys and see the results that follow by running the software and retrieving data, by doing this it will be possible to compare the results with an analytical solution. The analytical solution will calculate by using the fundamental principles of the material.
Bimetallic Strip

Equation to calculate the Dimensionless coefficient K1:




Mesh Sizing 

More calculations can lead to different rounding errors. Which can lead a different result comparing to the analytical solution.  Calculations made at every node.

Making the mesh too small can lead to floating point error margins and can fail to calculate the mathematical methods.

Mesh sizing does make a difference but there is limitations

Making mesh sizing too fine can lead to problems as there is too many iterations to calculate

0.9% difference from validation solution, very small margin 
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cosh [m(L—x)]

(x) = T + (Tb N Oo) cosh (mL)











