
A THESIS ON 
SMIE ASPECTS•OF - HYDROMAGNETIC FLOWS: 

SLENDER CHANNELS; BOUNDARY LAYER 'GROWTH 

By 
R.P. Singh 

Computer Centre 
Indian Institute of Technology 

New Delhi 

Submitted to the Indian Institute of 
Technology, New Delhi for the award 
of the degree of Doctor of Philosophy 

in Mathematics 
1970 



GERTIFICATE 

This is to certify that this thesis "Some Aspects 

of Hydromagnetic Flows: Slender Channels; Boundary Layer 

Growth", being submitted by Mr," R.P. Singh to the Indian 

Institute of Technology, Delhi for the award of the 

Degree of Doctor of Philosophy in Mathematics is a record 

of bonafide research work carried out by him under my 

supervision and guidance for the last four and a half 

years and to my knowledge it has reached the standard 

fulfilling the requirements of the regulations relating 

to the degree. 

The results contained in. this thesis have not 

been submitted in part or in full, to any other University 

or Institute for the award of any degree or diploma. 

xi& 
(K.1 N. Mehta) 

Department of Mathematics 
Indian Institute of Technology 

Hauz Khas, New Delhi-29 



ACKNOWLEDGEMENTS 

I am extremely grateful to Dr. K.N. Mehta, M.Sc., 

Department of Mathematics, Indian Institute of Technology, Delhi, 

for his valuable guidance throughout this work. 

I express my deep sense of gratitude to Prof. M.K. Jain, 

M.A., D. Phir.0. D,Sc,, presently Visiting Research Professor, 

Department of Computer Science, University of Illinois, Urbana, 

Illinois, 	for his .constant encouragement. 

My grateful thanks are due to Prof, M.P.' Singh, M.SC.1„ 

Ph.D., Head of the Department of Mathematics, Indian Institute 

of Technology, Delhi, for his interest in my work. 

I am very mnish grateful to Dr. C.V. Radha Krishna, 

M.Sc.., MI), Computer Division, Thumba Equatorial Rocket 
Launching  Station, Trivandrum, for many helpful discussions.' 

I thank the authorities of the Council of Scientific 

and Industrial Research for awarding  me a:research fellowship, 
and the authorities of the Indian Institute of Technology, 

Delhi, for providing  all research facilities. 

I am grateful to the staff of the Computer Centre, 

Indian Institute of Technology, Delhi, for their cooperation 
during  the computations, 

Finally, I thank Mr. D.R. Joshi for his excellent 

typing, 

(R. P. Singh) 
Computer Centre 

Indian Institute of Technology 
Hauz Khas, Delhi 



CONTENTS 

Chapter 	 Page 

SYNOPSIS 

INTRODUCTION 	 1 

HYDRIMAGNETIC FLOWS IN SLENDER 
CHANNELS 	 10 

la Introduction 	 10 
Statement of the problem, 
basic equations and solution 	12 

1 3 Discussion 	 48 
Tables 	 51 

II 	BOUNDARY LAYER GROWTH IN HYDRMAGNETIC 
FLOWS AROUND CYLINDERS 	 83 
2:1 Introduction 	 83 
2.2 Statement of the problem, 

basic equations and solution 	86 
2 	Discussion 	 101 

Table 	 103 

III 	THREE.DMWENSIONAL HYDRIMAGNETIC 
THEM/JO—VISCOUS MAN' PAST A SEMI— 
INFINITE FLAT PLATE 	 104 
3.1 Introduction 	 104 
3.2 FOrmulation of the problem 	107 
3.3 Basic equations 	 108 
34 Method of solution 	 116 

(1) Solution 	 119 
(ii) Skin friction and 

heat transfer 	 126 
(iii) Nusselt number 	 127 

3.5 Discussion 	 128 
Tables 	 131 



IV/ 	TIME—DEPENDENT. MAGNETOHYDRODYNAMIC 
FLOWS OVER AN INFINITE FLAT .PLATE 	153 

4.1 Introduction 	 153 
4.2 Statement of the problem 	155 
4.3 Basic equations 	 155 
4.4 Solution for case (a) 	 157 
4.5 Discussion for case (a) 	159 
4.6 Solution for case (b) 	 160 
4.7 Discussion for case (b) 	162 

BIBLIOCRAPHY 	 164 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

