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SYLLPSIS 

since the beginning of twentieth century there 

been _4 L;re...t increase of imodledge kertaining to the 

cf fluids, an,d during this period some of the 

,r4L,ros5. in all branches of engineering has been founded on, 

cr assisted by a better understanding of fluid flow. 

The nature of fluid floa around and between 

rotating and °so I/ ting axiai-y syma,Qtr is bodies became the 

subject matter of investigations in the fivst place in 

connection with designing of viscometers ani turbo-machinery. 

During the last quarter century an tutpreeedented develoil:ients  

ana an increase in the field of api.lioation of turbo machinery 

for the cc. Iression of gases and vaIours has taken 1:1-ace. The 

1,a.anL: surface, 1:erpendieular to the axis of rotation of 

ascii 	::Gros an esse,itial ;art of rotors of turbines and 

of ISCC Lle ter s I  and tiler eters, the analysis of flogs involved 

in such cases is still a very rewardin._, field for research. 

the determination of the viscou.s resistanc, to the movement of 

disks is essential in estimating the 1,o vier expended in the 

rot4tion of turbines and calculation of viscosity etc. 

The construe ticil of pas turbines, and the use of 

high temker4 tura ste41 in ste.,11 turb Liles' has led to the 

questicn of measurini, the hest ions due to rctAting elements 



of turbines :varticu,arly fron disks and cyllnders. This 

knowledge is also re::,uired in the development of methods 

Of artificial cooling. 	fliuht of rotating shells, the 

theory of z,liding bearings, etc., am few other domains of 

tec_mology ihee .easuroments of the resistance and the 

heat transfer are of Great value. 

.lore recently, it has been recognised that combina-

tion of fluid motion and electromagnetic effects can lead 

tc ranch more varied phenomena than either one alone; as 

such it has become customary to extend the probl,Ims of 

hydrodynamics to Aagnotohydrodynamics. The Later discipline 

has mo o than pzoved its Jortr. in the probiems of missile 

and spacecraft dynaLlics, propulsions and cok...i.unications. 

This thesis entitled nAxisymLietric Plow and Heat 

'' ransfer in Hydrodynamics and Jagnetohydrodynamics" presents 

theoreticalantlysis of 1103 patterns, viscous resistAnce at 

the Galls and heat prolagation throughout. thL region under 

consideration. Th,3 effects of porosity have also been 

studied. flumerical results have been tabulated and their 

bTaphical representations are L,iven at the end of each 

chapter. 

The thesis has been divided into six chapters* The 

first chapter deals Jlth the basic equations guverning the 
/103 and he..t transfer lahenoLiena. A critical survey or the 
relevant liter4turo has also been Lade and a brief account 
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of the problems discussed in th_ thesis and of the methods 

of solutions is given. 

In he second chapte. di,:forent aspLets of 'Hydro-

i,agnetic Pureed Flo./ against a "otatinG Disk' are discussed. 

*In exact numrical solution of the resulting non-linear 

differential equations has b.Jen cbtainod by the Llungeutta 

iaethod of integration. It has b on found that the flow 

velocity and rate of heat transfer ale decreased by the in-

crease in the strength of laagnetic field. The increase in 

the forced flow parameter increases the radial flow and the 

rate of heat transfer. The results obtained in this chapter 

are in food aaeement aith the results obtained by other 

authors in the particular cases ihich arise out of the 

present problem by putting, (1) forced flow parameter equal 

to zeros  (ii)hydromagnetic interaction parameter eflual to 

zero and (iii) by putting both the parameters equal to zero. 

The third chapter deals iith the problem of 'no w of 

a Viscous Liuiri Betleen a Torsionally Gscillatin6 Disk and 

a stationary kCZOUS 	The resulting set of non-linear 

differential equations is solved by devaLeping a regular 

perturbation scheme for velocity functions and jrossure 

constant. 'ihe investigations reveal that porosity has great 

bearings on the steady components of radial velocity, axial 

velocity and radial shearing stresses. For example, Alen 

the staticnary disk is non-porous, the radial flow is outward 



near the oscill.ating disk, inn rd near the statlonary disk and 

vanishes about half 3.4 betaeen the disks. The floa is out-

dard nea.t. both disks when the porous disk sucks fluid and it 

is inda...d near both the disks Alen -fluid is ejected thrcugh 

the disk, but in both the situations the radial velocity is 

maxiwum about half aay betdeen th- disks. 

investigation of 'The 4xiaaly syLILletric Fle4 of 

a Viscous and Heat Transfer Betleen Tao Infinite 

Porous Jlcaly .-totating Disks' has boon wade in the fourth 

chapter. It is obsei'vea 	tioxiA,y seven different physical 

situ„.tions can arise in this pralum, and all these have been 

uisciL,sod. 4,11 approximate solution has been obtain -d o  for 

swaLl ynoius numbers, by expanding the urns as 4 poaer 

series in ;teyncld§ number. The floe characteristics, like 

transverse velociv, radial velocity, pressure constant, 

shearing stresse-, non-dimensional teuperature distribution, 

and rates of heat trAasfe.c at both the disks, have been comp 

pitted and sketched. The effects of porosity, re.i.ative angular 

velocities cf the disk and it-ynolds n,.mber etc, have been 

discussed. For azirviel  it is shcan that gonel.ally, the 
disks ex, e_ 	attraction but dhan the net effect of the 

porosity of Jails io an axial infloq of liquid, they Luy 

suffer repulsien; the rate of heat transfer is sualle.L° or 

greater at the hotter disk acecraing as non-porous conditions 

exist or not. The rate of heat transfer increases with 

increase in relative angular velocity, decrease in lautual 
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distance and decr,Jase i te,:1,432.2.ture difference. 

In the fifth ci-lapter an exact nu_erical solution of 

the kroblem of 1 .,xl.ally j',/-:Araetric Flo ,1 of Viscous Liquid 

BOVAKin 140 	_ crcus 	has been obtained by Aunge- 

k,utW technique, The method of solution is valid for snail as 

well as large values of .:eynolds number, however, we have 

cont' .1ned t. solution '14. to A eynoids number equal to ten. The 

1.roblem nas already been discussed in tau; fourth chal..ter, 

but t,, :roan the disks rotate sladly and lie have obt.ined 

apiro.;,imate solution valid for satil values of ,.,,eynclds nuuler. 

Yew distinguishing features as: e mentioned here. _s .en both the 

disk:; are sucking the fluid and rotating in the opicsite senses 

aith 	angular velocities, the radial velocity has tic,  

maxizu, for Reynolds number equal to ten. -Then both disks aro 

non-porous, transverse velocity and transverse: shear stress are 

affected significantly at large Aeynolds numbers but not at 

3:4.111 iteynold mmbers. 

The concluding chapt4r, deals --lice. Inca Between an 

Unste4d1471WtALing Infinite Disk and a :ilationary Infinite Diski4 

exact nunerical sclution, of thu resultinz complicated 

non-linear differwitial equat:tns, has been obtained by itunge-

it;.utta method. Thu governin..:; differential equations emerge as 

two boundar;/ value problems. The first problem governs the 

instal t4neous14 steady state ( i.e., quasi-steady state ) 

and the seams problem governs 	first devtations of tiv.) 

actual. instantineous stote from the qu)asi-steady st-4 te • 
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It has been found that these deviations in radial velocity, 

transverse velocity, axial veloc ity, shear stresses and 

pressure constant are of vainer significance at small iteynold 

numbers (xi), but cm,' in stature dith increasinu value of 

so much so that for large values of it these deviations 

become dominating. This corroborates the well known fact 

that unsteadiness of flows increases with increasing; R. 

Criteria have a.l.so been developed for applyin a tluasi-ste-LaY 

state relationship to unsteady problems 7,1th desired accuracy. 
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