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This thesis inc.rporating some aspects of the
statisticul featurres of the decyy of homogencous turbul ence
comprises of 9ix chapters, The first chapter 45 dovoted
to the introduction which includes, in brief, the concept
of turbul ence, the necessity of stotisticel approsch for
discussing the turbulent phenomens ond the justificotion
for its use, the presenteduy seape of turtul ence, the
graduel devdopanont of some related idecs and cutstanding
contpibutions of some of the pionecrs in the ficld,

In the second chapter, a two-point, two-time spproach
ic attenplted for the finadl peried of decay of turbulonte
in on cxternal, homogeneous magnetie ficld, Two-point,
two=time corrclotion and spectiul equstions are obtained
by comsidering the oqotions of fuid snd el ectrodynonics
fer two podnts in a turiniont fluld ot two different Cimes,
selutions, corresponding to any given initisl distribution,
are obtained by assuming that the turbulence 48 wedk enough
for sceond-order tMuncution approximtions to be applicoble,
the snalysis shows that proncunced aziaymaetric propertics
are developed in this case, turbulence elements with smnll
extensions An the direction of the ficld end with lurge
tine sepsrations being durped relatively ropddiy under



sormal physical conditions, In its fimsl period, the docay
is governed by both periodic ond noneporiodic motions,

e third chapter 42 doevoted to emsaining the fimsl
poriod of decwy of mgneto-fluid ¢rnomde turiulmmce in on
incompressible, electrically conducting fluid subjected to
an externel, homogeneous mignetic fidld and the Coriolis
force resulting from o rotation of statiomory angulor
velocity inclined to the ficld, A system of twoepodnt
correlation ond spectPul cqucotions for the problem 49
constructod from the ouotions of fluid ond ol cotrodynordcs,
fxplicit solutions for vorious spectral quontities ore
obtained by cssusing thet the turtulent ficld is homogencous
and wedk enough for triple correlotioms to be ncgligible,
It 45 shown thot the offect of Coriolis furce 48 to Cowntemnet
the influence of the mgnetic ficld on the decay, e
exiaymactry, doveloped in the absence of & Joriclds foreo,
is destroyed ond the domping eof’ects and periodicity sre
wodified,

The fourth chaptor presemnts on enolysis of the decoy
of homegencous lydromngnotic turbulence for times before
the finol period of decay, The work reported heve 4o
essenticlly an extension of the provicus snalyses, succoss-
fully otiempted, for ordimary velocity and scalor ficide



to the cusse of megneto=fluid dynemic turtml once but this
mm”tnMdm The method comsists of
macmaz-ﬂm Fauri epetPunsforaod
emations after meglecting the fonrtheorder corpelotions
in comportson with the sceond=snd thirdeerder correlations,
The sclutions could be obtuined only for the case vhon
kinemotic viscosity equals the mgnetieo diffusivity, Tus,
coPresponding to this cuse, reslts ore adtained for kinctie
energy spectiun function, mgnetic energy spectiun function
and tae tronsfer functionwiich ere applisble for tinmes
comsideradbly bofore, 95 well as during the fiml poriod,

In the fifth chagter, the effects of buoysmey, produced
by & uniform verticul concentiution grodient ond body foree,
on & homgencous turiulont ficld accompanied By & first-order
chemieal resction, are ansiysed by comsidering @ sicplifiod
sodel, A gystem of twowpoint corpelation emations, viidh
is constructed frem the NovioP= tolies, convective difrusion
and contimuity emstions, Ly welleknown mothods, theoe
oquitions are comverted into omutions for the spectiun
functions in wve-mumber spoce and solutioms for diffcrent
spostrul tensols arc obtuinad by pegiccting the coniributions
of the triple correlation tovms, For corsying out tho



mnerical calculotions, it is sssumed that the turtulance is
initislly isotropic ond the comcentrotion fluctustions
initiolly zero, It turns cut that the turbulence decuys
with time, although buoyoncy forces do alter the rote of
decay. The buoyancy forces con either extroct energy from
the turbulent ficld or feod cnergy into 1€, depending upon
the direction of the body force and the concentration
grodient, Spectra are disployed gruphieslly for severol
wlues of the rosction rute porometer for stabilising vs
well as destabilizing buoyongy forces,

The sixth and the concluding chapter, desls with
the problen of steudy-stute loc:lly homogencous but longi-
tudirclly varying wrbulence in an indcompresaible flow,
e statioticol Dohaviour of longitudinal muss Grunsf o
i3 discussed for turbulent concentrstion fields undergoing
first-order chamical reogtion, The restrictions impesed
are thet the velocity ficld remins unaffected by the
chemionl reaction and locol muss transfor, and ®hat the
resction rote “constants® and the diffunivity remain constant
in spoce-time, Under these restrictions, o first-order
amlysis of the turtulent ficdld which retoins the eff ccts
of viscosity, molecular diffusivity, reestion rate ond
means Strain, 45 corried out by esploying the ususl tochnique



of Jeissler, e differont montitics charscterizing
the longitudinal ases tronelor ore deduced for G
cases: PiPstly, for coses whidh Anclude @ie offects of
strain and, cecondly, F@ sSases of juro wisoous doSoy,
e ealeulotions ure mude for both, sccelercting oo wall
as deceloroting, flows by using the alvesdy facdlior
indticl conditionn,
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SLPTER 33

THO=PUINT  TIOSTINE ANALYSIS OF
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JAPTIR IV

QIPTER Y

SUAPTER V2

OR THE JEQW oF NOMOGINGE MAGRETO-
FLULD DYR 3 TURBIR ENJT DEPORE TE
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