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ABSTRACT 

Complex flow behaviour of fluids, flowing through 

coiled tubes, has been drawing the attention of engineers 

for the last few decades. The reason for this is the 

mixing in. cross-sectional plane causing an increase in heat 

tr=sfer coefficients hence making it a better heat transfer 

equipment and causing a redaction in axial dispersion which 

improves the performance of flow reactors as compared to 

straight tubes. 

The Li,ignitude of axial dispersion belJngs to basic 

problems in. designing flow reactors for chemical reactions. 

This aspuct has boon the 	as well a experimentally 

investigated1-6,48 53  for Newtonian laminar flow in °oiled 

tabus of circul:tr cross-section. .i)spit 	f considerablo 

amount of literature on axial disperion in coiled tubes, 

there are various helical flow Situations which are yet t-) be 

investigated. In the present sbudy axial d.iopersion in 

some of such flow situations has been reportoCI.. 

Experimental results on laminar dispersion in non-

Newtonian helical flow reveal a reduced axial dispersion 

over that in straight tubes and dispersion data have been 

successfully correlated with Nilo , 	and > • 

ains for diffusion fro 1,•tmialr flow of non-Nowtlai'ta 

(power law) „fluids through coil;(1 taboo, have boon nui,vrieaty 



XV 

computed. Narrowing of LIM with increase in pseudeplasticity 

of the flowing fluid has been observed and a good agreoment 

between theoretical and experiraental results is found. 

Effects of' torsion and cross-sectional ellipticity 

on diffusion free aTD in helical coils are investigated by 

numerically computing IUDs in such cases. Nauman' s3  model 

for diffusion free ao was fitted to the numerically computed 

Rajs and model parameters are correlated with torosity (T) 

and cross-sectional ellipticity (cx). 

A new parameter 'orientation or cross-sectional piano 

with the direction of centrifugal-force' in case of helical 

flow through tubes of non-circular cross-section has been 

identified and its offoct (2n an has boon invostigated by 

carrying out stop response exp,riLlents in coiled tubes of 

square cross-section. It is found that coiled tubes of 

SoiLl?,r0 cross-sectioll results in a higher axial dispersion riP 

compared to circular cross-seetion tubes. An appropriate 

condition under which Taylor's dispersion model holds f or 

helical flow in tubes of square cross-section is -1,1sq prwidod. 

A critical review of the theoretical and experimental 

results on cocira dispersion in coiled tubes reveal that 

though coiling Df tubes results in a oubst:intial amount of 

reduction in axial ak:3poroi;)li, it is lttairvlblo only at very 

hich values of Jwin numb(Jr, It in turn, roualts in a hi .hur 
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initial and oper-iting, costs of flow rc•;ctors. To over come 

sucli probloi.16 	new coiled configuration is introduced in 

the present study. Superiority of the proposed device has 

been established on the basis of is perforgi,ince substantially 

closer to ideal plug flow, low initial and operating coots 

coiapactness and ease of fabrication. 
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