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This thesis incorporating some aspecta of the
atatiatioal features of turdulence comtains six ghapters.
Tre introduotory first chapter deals, in rief, with
the present-day saope of turtulence, the gradual deve-
lopment of some related idess and cutatanding contri-
buticne of sows of the plamsers in the field.

In the second chapter, the consemtration flwotus-
tions of a dilute oomtaminant wdergoing o first order
chemical reaction is discussed., Two-, tiwree-amd four-
point correlation equatioms at a time have been obtain-
ed and to mais the set of thess equations deterwinate,
the torus comtaining quintuple correlations sre meglected
in couparison to thoss comtaining lower order correlation
terme. 7w solution odtained gives the state of conoen-~
tration flustuations in a homogensous turbulence between
its initial and final periods. If the eomtaminant is
replaged by the temperature them the result for C = 0
(vhere C is the first order reacticm rate comstant)
gives the decay lav for temperature flustuations in
homogetisous tarbulence which agrees with those foumd
by other workers like Deissler and Loeffler and Corrsin.



In third chapter, the multi-point, multi-time
sorrelation equations for the concentration correlatiom
of & dilute ocomtaminant undergoing s first order chemi-
cal raeastion have been obtained for two-point, two-time
correlation equations, the tripple correlaticns are
mgleoted and the solution for the space time concentra-
tion correlations for the final period of decay has
be#n obtained. The analysis is extended to the earlier
times by casidering three-point and three-time corre-
lation equations and solving them after neglecting the
Quadrmiple correlations. The decay law for the oconcent-
ration fluctuation is obtained.

IS fouwrth chapter, we have retained the quadruple
correlations fof the third chapter and obtained the
solution by neglecting the quintuple correlations. This
chapter is different from chapter two in the sense that
here, milti-point, multi-time correlations equations
are considered whereas in that multi-point for a single
time correlation equations are comsidered,

The fifth chapter deals with the problem of
turdulent mass transfer and camoentration fluctuations
in a first order chemical reaction field with wniform
velocity and ocomoentraticm gradients. The analysis is



based on ths equation of motion and a mass transfer
of a dilute contaminant undergoing first order chemical
reaction, wherefrom equations involving correlations
betwesn fluctuating Quantities at two-points in the
fluid have been derived., Although wmifors mean velo-
city and ooncentration gradients are present in the
flyld, the turbulence decays with time. In obtaining
the solution the eQuatims are acomverted into thy
spectral forms by taking their fourier transforms.
Here 1t is assumed that the turbulence is sufficiently
weak 30 that the tripple correlations are neglected as
compazed to the double sorrelations.

In chapter six, Pao's ocontinuous speotral ocas-
cading comcept for transfering turbhulent energy and
passive scalar quantities at large wave mumbers is
applied to study the tranafer of twrbulent magnetioc
onergy at largs wave numbers.
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