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PREFACE 
 

This thesis is submitted in fulfillment for the degree of Doctor of Philosophy at the 
Department of Mechanical Engineering in the Sudan University of Science and Technology. 
The research described herein was carried out under the supervision of Professor Sabir 
Mohmmed Salih from the School of Mechanical Engineering, Sudan University of Science 
and Technology (SUST) between July 2009 and July 2012. 

This work is original to the best of my knowledge, except where acknowledgements and 
references are made to previous work. Neither this, nor any substantially similar thesis has 
been or is being submitted for any other degree or other qualification at any other university. 
This thesis contains no more than 58,000 words. 
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