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A B S T R A C T 

In spi te of the fact that the heat exchange r is a p iece of e q u i p m e n t that is 
ex t ens ive ly employed in the indus t ry , sti l l there are gray a reas a s soc ia ted 
with its des ign and manufac tu re that have a very subs tan t i a l po ten t i a l for 
r e sea rch and deve lopmen t . This research project is a imed at de t e rmin ing 
in t e rmed ia t e t e m p e r a t u r e s of a shel l and tube heat exchange r , pa r t i cu la r ly 
at the in te r face of the tube ex terna l surface and the shel l fluid us ing a 
sof tware based me thod . 

In ca r ry ing out the research a phys ica l model of a heat e x c h a n g e r was 
made , its i n t e rmed ia t e t empera tu re s were measured with a t e s t ing 
appa ra tu s and an app l i ca t ion p r o g r a m m e was deve loped based on bas ic 
p r i nc ip l e s to de t e rmine the same . Fur ther , a co r re l a t ion was bui l t up 
be tween the empi r i ca l and theore t i ca l va lues . 

Eng inee r ing des ign is at t imes based on a p p r o x i m a t i o n . I n t e r m e d i a t e 
t e m p e r a t u r e s of a heat exchange r d ic ta te the actual heat t r ans fe r red across 
each por t ion of the tubes which is not taken into accoun t in conven t iona l 
des ign . This sor t of s tudy ref ines the des ign p roces s g iv ing de ta i led 
in fo rmat ion . 

M o r e o v e r , the sof tware deve loped p rov ides ins tan t feedback on 
behav iou ra l changes of the exchanger caused by changes in des ign 
p a r a m e t e r s or va r i ab le s for swift dec i s ion mak ing and also ind ica tes 
undes i r ab l e effects such as t empera tu re c ross ing . A l so , the co r r e l a t i ons 
de r ived t ransform theore t i ca l va lues to suit real s i t ua t ions in the indus t ry 
and can be u t i l i zed for any o ther s imi la r exchange r . 
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