SYHOPLIB

The thesis is concerned with a macroscopic and non=-
reletivistic stndy of certain flow problems 1in %ha';;namias
ef hé:%fféfi’c éz]e_;m'*imat condnoeting, comprassible finids of
infinite/condwetivity. In all it comprises six chapters.
Chapter I presents an introduction to the thasis. Chapter
Il = ¥ gsal with certain problens of shoek wavas and flows
for which the pas wnder consideration 1s asswmed to be in
thermodynanical or chemieal equilibrivm. Chaptor VI i3
dévatad to the study of some {lows where the non=gqnilibrinn
aflfacts of the state of the gas pley sn lmportant role. The

contants of the varions chapters are outlined below.

Chepter I. INTRODUCTION AND THE SCOPR OF THE PRESENT WORKS
In this chapter a brisf historic¢al review of the develop~
ment of tho theory of m&gnatof&uiﬂﬁynamins and a resune of
sone of its fundamental notions is given. This is followed
by a survey of works on hydromasgnetic [lows, waves snd

shocka, relevant to the present work.

Chapter IX.  EXTENDED COMPATIBILITY CONDITIONS FOR THE
SINGTLAR STAFACES IN TYREE-DIMENSIONAL WNSTEADY MAGHNETOCAS-
DYNAMICS: The existence of an arbitrary singuler surface
(shock wave) 5  in the flow field of three=-dimensional
unsteady magnétogaadynsmies is postulated such that, across

S, the physiesl quantities, and hence their spsce-time



derivatives sre discontimons and have finite jumps. The
formmlee for the determination of these jumps in the quan=
titiss, thelr first and second order space-time derivatives
sre derived and are expressed (for the guantities only) in a
form which is suitable for nuomericsl computation, This
form can offer answers to somgz of the guastions for which
the asnalyses of the existing wﬁrks in thig direction Called.
Fyrther, the explicit and simultsnecus determinstion of
Jumps in the first and second order space<~time derivatives
avolds the ¢lassification of the compatibility cenditions
into two diffarent categories 1.9. *kinamaticdfand feaoma~
trical' conditions. Also, the Jumps in the current vector
snd the vorticity veotor (which hsve hithorto been loft
undetersined in the literatuwre) could be written very

e¢aslily.

Eh 2L PROPAGATION AND ATTERUATION ﬂ?{%ﬁ&lﬁﬁﬁiﬁﬁ&
BLAST WAYEL  Tsing the compatibility conditions, thae axpre~
ssions for the first and second order syéce-tima derivativas
of the physical quantities behind the cylindrical blast
wave are obteinaed when it propegates into a condneting gas
;t raat and 1s 3wbiected to both agial and polar magnetic
fields. Farther, by using an 'energy hypcthesis' an alge=«
braic equation for the blast wave veleeity G 1s deter-
mineds The explicit valne of @G in terms of the radius
of the blsst and tha known stwosphoric conditions conld be

easily given for the csse in which the ratlo of the specifioe



haats Y= 2 . Thls valua of G  1s nsed for fin-
dlng the bohavionr of the blast whan its radius 1s inde~
finitely lncressed. It comes out from this dlsenssion that,
irrespuective of the strength of ths magnetice fisld, such a
blast wave decays to an elfective sonle wave when its
radivs tends to iafinity,

Chanter IV, STEADY THRTE DIMBEN3IOUAL RADIAL Filw: In
this chapter, s question is posed as to the exlstence of &
cartein steady, radial flow that may be devold of the wsnal
t1imiting region' and the ‘ambignity' in the flow fleld.

In an attempt to snswer this an example nfvstaady thrae~
dimensional radial flow of & gss in the presence of both
thae toroidal and poloidal componsnts of tha magnetie filzld
is consldered. This problom admits exact sclntion express<
ikle in a simple olosed form and conteins s few remarkable
fosturas. In particular, 1t is shown that for indefinitely
large valne of the mognetic parsmetar Rﬁ y the flow
fi1d does not possess any 'limit reglon' and the ‘ambiznity!
i3 antomatically resoclved. But for small values of R% »
the flow field is still aublgnons snd the viscostty | hoat
conduction may play o role es significent as thoza of in-

ortie snd electromagznatic forces.

Chanter V. PLANE STEADY TLOW OVER AR IATINITE WAVE-B8HAPEZD
WiLL? Swuall disturbanece solntions are obtalned under the
conditicns that the main stresn velocity and the external

magnetic fleld ers in the same plane and the gas 18 in



tharmodynenmical egmilibrinm. ¥or the case of 'alignad
figlds? the aolv.ﬁi-an of the probloxz is determined by the
method snalogous Lo the Ackert theory of gusdynamles, while
for Lhe ‘orossed flelds' the problem is rodnead to that of
an ogquivalent 1nsamprassible onas The dreg is determined

both for snbsonie and supoersonic cgasss,

Chapter VI. NON-SQTILIBRI™H FLOWS: After introdneing the
concopt of chemleal reasctions in the mechanics of electrl~
cally condueting compressible finmids, certaln flow problems
are treated, in which the chemistry of the fluid pleys a
significent role. 1In @artianlﬁr¥ the followlng problems are
gitndied:

1) Cne-dimensional longitudinsl wave propsgation in s reac-
ting mirxture

2) Absorption nnd Dispersion of weak dlstnrbances

3) Flow past an iInfinits wave=shapad wall

4) Znpersonic flow ronnd a Sharp corner.

The chemlstry of the fluid is bronght in throeh the vibra=-
tional or chemical non~cquilibrinm state of the gas.

The solntion of the first problem is obteined by
mzing the analysis of the corresponding eqnilibrinm Llow
aa253 and pontaing some remarkable festures regarding its
stabllity, bomndary layer exiztence ote. Problem 2, brings
ont the rezions in which the ﬂoﬂ~&§wilihrium effects may
dominste. The problem 8 is s Supplement to the work of
Ghapter ¥V and gives valunable informstion es to the drag

exlstonce, weve angle of disturbance snd the role of frozen



apead of sonnd. Tha solntion of the last problem ls ob-
tained whaen the fres styaesm is psrallsl to the sxternsl
magnetie D434, The point of interast thot omerges from
this dizcussion is the impossivility of suceh 7 flow for

certein voluas of the magnetic parasneter.



