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ABSTRACT 

The study of dispersion contributes substantially in designing, and better 

unclerstanditag of the performance of chemical reactors and heat exchangers etc. The 

analysis crf dispersion is applicable in many diverse fields of science and 

engineering such as chemical reaction engineering, mass transfer, secondary and 

Tertiary recovery of crude oil, 	1 physics, 	physiologicalapplications 

involving measurement of flow rates in combined systems such as human body, flow 

rate measurement ira large open streams and pipe lines and dispersion of pc llutants in 

water streams. 

Taylor i lit,i3 analysed the 	. 	f dispersion cif material in a sir.aight tube 

and 	one dirraension al palug flow me del 	n be used to represent a two dirraensional 

situ aticrra the exp 	fur dispersion coellcient and estirna 

Loracfitic.Iris atrtcler vhich his 	 , It  1 tic: expected to 	 irov 

experitraentn1 supp ort tea his theory of dispersior 	.stablish 1 the basic' concept 

ofoft e dispersion thor'n'y, The simplicity and elegance 	 theory and t le itt rcat'ttance 

of the results of the dispersion theory have attracted if attest 0n of many researcher 

and a considerable work has been done since the inception 	theory of lisp 

lie situa 	which have' been examined include turbul 

lamiratu flow in parallel, convergent and divergent plates, It 	r flow in helical 

coils, effect of stagna it pockets and velocity profile Oat iced try f geometrical shapes 

of conduit). 

study analysedthe re.. 	xial dispersion Oen( 	non On 

it situations: 



Laminar Dispersion  Porous Media 

The main aim of the study was to investigate the laminar dispersion  

solute in the tube packed with a porous material of permeability K. The 

fully developed flow through a porous medium 	two resistat ° 

Danfey resistance and viscous resistance. 	expression for 	y developed 

veltxity profile lists been obtained by solvin x the momentutri equation. A 

dimensionless permerability parameter has 	defined and its effect on 

velocity distribution, 	 a 	velocity and ratio of mass velocity of packed 

tube to mass velocity of empty tube has been studied. The velocity profile 

expression Was used in the mass balance equation to find the 	five diffusion 

coetlit it . The effect of permeability parameter on effecti■. 	ion coefficient h is 

been mud 	atitl it 	s been sliciti ri that under limiting case the effective diffusion 

Ct 
	 expression lettuces to the 	 ) • t 1953) 	ective dispersion 

in 	t (ter straight tube. 

b. 	Lon( it 	 e 	of Sinusoida 	ryi g 	s 	CS II 

Laminar flo throngh a tube 

The prtoblen of dispersion of 	 reacting; contaari inant injected anusoidally in 

I fluid flowing through a tube has been studied. The 'Taylor's 	953) dispers 

theory has been applied to obtain reaction dependent effective diffusion coef'f dent 

to constants and the pulsation of input of the contaminant on the decay 

investigated. it was found that for a given reactionconstant the 

ay distance increases vith decrease its the value of dimensionless 	equencv 



c. 	Z ongitudinal Dispersion in Slowly 
	iiw Axisymni le Tube 

The concept of slowly varying flow forms the basis of a large class cat 

problems in fluid mechanics and has applicat arts irtt many areas of biomedical 

engineering viz. to determine the shear stress ( 	ibution on the wall of 

erioselerotic 1) ) )(I vessel, 

Art attemptwas made t,o study the lalhenonierrcur of dislperrsion in a tube of 

slowly varying cross, section within the framework of Taylor 	 )(lel, An 

expression for dispersion coefficient has been derived in terms of )celet Nu Thor and 

a small paiuI1ctcr E . I Inc variation of dispersion cod( ent with Reynolds number, 

Schmidt numl r and parameter has he .n studied. 

'Lim( 	 1)) 'or 	 o in a 

be\ h Puisat' ig Elm 

l'ractreal 	no 	 ysis 	exp ''Il tat irrIformathoos are 

available on the influence ofputsttticrrrs l r€ du€ ed 	by 	rnLtt r'irrpx 	lrtrrrrlr 	on 

t lrc•residence time 	distribution 	under infitrcttt'e 	!ligibk. rrrolecular 

sion. 

The step responseexperiments were carried cut 

clie:tlrylenc glycol <trrd rcltrc us solution of 80% 1)1.:(1 The dime 

eter ff 
	

was varied from 0.73 to 3.26. A gr:.rc  

(<=ht tube using 

mess frequency 

rl 	 owing of 

RTI) was obtained with increase in IL A relationship between the time at w 

tracer 	at the outlet end of the tube Wmin) and the dirrrensiunless freque 

parameter was determined. A correlation similar to Danckwert type RTI) 



derived and a comparison of experimental data with that 	 correlation has also 

been made. 

The step response experiments we 	carried out i.rl coils under significant 

molecular diffusion conditions. The effect Of variation cif dimensionless frequency 

parameter 	/ W. has been studied. A relationship between Dc  I 111, and 0 

was obtained. The experimental results were compared with Joshi 	(1983) 

results for gases for different dimensionless frequency parameters. The present 

experimental data were also compared ith the experimental results of Trivedi and 

Vasudeva (1975) for steady flow in coils and Nipain and Vasudeva's (1976) 

experin 	findMr,s under pulsatile flow conditions, 
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