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The thesig desls with the macroscopic and non-relativistic
study of gas flows that depart from thermodynemical equilibrium smd
are devold of v:.snosxty, heat conduction and diffusion. In all it
comprises seven chapters. Chapter I, which is introduction to t.he
thesis, is followed b;r remaining six chapters that are the result
of the study of some flows in nonequilibrium sasdymmms. In pam-_
cular, the problems of relaxing or singly reaciing gas flowg are
considered in chapters IX, IXI and IV while in chaptersV and VI
the ef'fect of electromagnetic coupling with relaxing geses is
gtudied. The thesis ends with chapter Vi1, which contoine some
investigations of flow of ari argon-like, partislly ionized gus in
which collisional-probabilities are dominant.

- In chapter I, which is of introductory mature, the historical
developaent and the critical survey of the work in nonequilibrium
gondynamics is presented. The fundamental equations governing fiows
that may depart from thefm’dymmicﬂ equilibrium, dus to vibratiomsl
nomequilibrium of o single componemt gas or due to chemicel mon-
equilibrium of a mixture in which a single reaction occurs, are
#lso given. | | | o

In chapter II, the problem of an oscillating airfoil ina
two-dimengional wind tunnel, under the small perturbation approxime-
tion for supersonic ronequilibrium fiows, has been aralysed, The
solution to the problem has beun obtained using Laplace transforme
techrd que, The disturbances produced are umm.uﬂ in terms of
image fislds and the real ges effects are c:xpl.uim shown. The

»
L



(v
. - . ) .
dynamic-stability derivetives fop pitching oscillation, to the first
" prder m reduced frequency, are obtained, It ’t.urns out that the lirt
coefficient, in the quasi-steady approximation, decreases with the
small variation in the monequilibrium parameter, Farther, relaxation

effects of the state of the gas on the oscillation of centre of
pressure sre determined,

Chapter 1Il deals with the instability of inviscid jets innm
relaxing gas with resgpect to three-dimensional disturbances. The
els_ea-valut equations have been derived and the mature of the distup-
bances relative to both the jet and the free stream has been examined.
The fromen flow turns cut to be unstable when it is subjected to dis-
turbancea which are s;up-a_mn.tc relative to the jet, but subsonic
srelative to the free atream, It turns out that the mimuun effects
of the geses as well as the increase in the angle of wave propagation
reduce the region of wavy nature of the disturbances. PRurther, a
possidbility of a region where the s.anarai monegquilibrium flow may be
stable is indicated,

In chapter IV, an exact solution t.o the potential equation,
which in satisfied by .t-ha perturbed velocity potential of a o~
equilibrium ﬂ.ﬂf whose thermodynamic properties depart only alightly
from a uniform eguilibrium flow, is obtsined, The p_arucl;lar |
geometry adopted is that of an infinitely long cylinder whose surface
bears regular caMtium with axial symmetry. Preasure cmrﬂel.gat
on the surface of tha ¢cylinder is calculated,
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A general theory of thin airfoils in nonequilibrium magneto-
gasdynamics han been developed in chapter V, The complete siudy has
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been divided into t.wa partss Part I deals with the mnc@nubrim
flows subjaet.ed to an aligzned magtwt.ie field} mue part 11 is
eoncerned with flows in which the -wpl;eMmtac fieid is transverse
to the free stream direction. In part I, Green's function technique
is used to obtain an exact solution of the perturbation velocity
potential and the velocity at the airfoll surface is ¢alculated for
mary significant cases, A critical study ef the expressions for the
velocity at the asirfoil surface, for various physical situations,
1sads to results mim have no counterpart in the corresponding noh=
_magnetic study, 1In part II, the evaluation of the components of
perturbation velocity and the magnetic rield vectors has been reduced
to an integral equation,

) In chapter VI, the airfoil theory in nonequilibrium megneto-
gesdynamics with mon-uniform, nonequilibrium free stresm in developed,
A general result for the perturbation velocity potential is obtained
with the help of Oreen's functions tachnzque; Two specific examples,
namely (1) & parellel ronequilibrium stremm of constart velocity
and (1) @ non-uniform, nonequilibrium stream have besn worked out
and the effects of an aligned magnetic field and nonsquilibrium free
. stream are clearly brought out, | |

The nonequilibrium flow of am ergon-like, partially iomized
gas over a wavy wall has been fnvestigated in chapter VII for the
case whenr the ca.‘tummi probabilities are dominent. Siwmply appre-
ximated, linearized expreumug for collisionsl radiative reaction
procéss apd radiative energy are used to analyss the flow pattern
of the gas, the pressure distribution and the «drag coefficient t?r
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the t.hrcf physically mnmze limiting ceses, namely, (1) when eners,-y
emitted by a photon is smell, but the emission rate is grest, (ii)
wheh the emission rate is amall, but the energy emitted by a photen
is great, and {iii) when the kmrsy emitted by a photon as well as
the emission rate are of the same order, It turns out that, for the
supersonic case, the relativistic shift in the pressure coefficient
due to moderate collisional reaction rete and mdutivi energy loss
is slow am compared with the corresponding case 0f the simple relaxing
and reacting gas flows, -





