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SYNOPSIS  

This thesis ineorporsting some aspects of the 
statistioal features of turbulent*, *anteing six °banters. 
The Introductory first chapter deals, in brief, with 
the present-day coops of turtle's:mos, the graduel deve-
lopment of some related ideas end outstanding oontri-
buttons of some of the pioneers in the field. 

In the seaman chapter, the oceeentratics fluotua-
tions of a dilute contaminant undergoing a first order 
ohemical remotion is diseased. TWo-, thres-amd four-
point correlation *Motions at a time have bean obtain-
ed and to maim the set of theme equations determinate, 
the terms containing Quintuple correlations are neglected 
in comprises to those eomtaiming laver order correlation 
terms. The solution obtained gives the state of comma-
Watt= fluctuations in a homogeneous turbulent* between 
its initial sad final periods. If the eantaminant is 
replaosd by the temperature then the result for C 0 
(where C is the first order reaction rats constant) 
gives the deoay law for temperature fluetuatiame in 
homogeneous turbulenee which egress with those found 
by other workers like Deissler and Loeffler and Correia. 



In third chapter, the multi-point, multi-time 

eormCiAddon equations for the concentration correlation 

of a dilute contaminant undergoing a first carder Wool-

cal reaction have been obtained for two-point, faro-time 

correlation equations, the tripple oorrelations are 

neglected and the solution for the space time concentra-

tion correlations for the final period of decay has 

been obtained. The analysis Is extended to the earlier 

times by ocusidering three-point and three-time corre-

lation equations and solving them after neglecttng the 

quadruple correlations. The decay law for the concent-

ration fluctuation is obtained. 

ZS fourth chapter, we have retained the quadruple 

correlations far the third chapter and obtained the 

solution by neglecting the quintuple correlations. This 

chapter is different from chapter two in the sense that 

here, multi-point, multi-time correlations equations 

are considered whereas in that multi-point for a single 

time correlation equations are considered. 

Tbe fifth (Photon,  deals with tin problem of 

turbulent mass transfer and concentration fluctuations 

in a first order chemical reaction field with uniform 

velocity and concentration gradients. %be analysis is 



based on the equation of motion and a mass transfer 
of a dilute oontaminant undergoing first order chemical 

reaction, wherefrom equations involving correlations 

between fluctuating quantities at two-points in the 

fluid have been derived. Although uniform mean velo-

city and concentratim gradients are present in the 
fluid, the turbulence decays with time. in obtaining 

the solution the equatioms are converted into thm 

spectral forms by taking their fowler transforms. 
Here it is assumed that the turbulence is sufficiently 

weak so that the tripple correlations are nagleeted as 

compared to the double sorrelations. 

in chapter six, Pees continuous spectral *as-

ceding concept for transfering turbulent  energy and 
passive scalar quantities at large wave numbers is 
applied to study the transfer of turbulent magnetic 
energy at large wave numbers. 



1.  First Order Reactant in .0mogenecus Turbulence Before 

the Final Period ;.pf Decay. 

To Appear in "Physics Fluids`'. 

This paper comprises the .econd iA)E4pter  the Thesis. 

On First Order Reactants in Fomggenotlus Turbulence 

Commislicated to the "International J,Airnal of Engineer-

ing :.cience". 

It is the Third  Chanter of the Mcsis. 

Multi-l'oint, Multi-Time r!oncentratlan rorrelations 

and Decay of ;iligeneous Turbulencc, 

International ckurnal of Engineering fcience.  Appear 

It ccaprises the Furth Chapter 4' tle Thesis. 

Turbuient Mass :ansfer and ;=uncentration Fluctuation 

in a 2irst Order 7hemioal Reaction Field with 'hiform 

elocity and Concentration Gradients. 

communicated to the "Applied scientific Research" 

This is the Fifth Chapter of the 

Transfer of "urbuient Magnetic Ene-My at arge 

Viavenwbers. 

cAmmunicated to the "International Jurnal of 

Engineering Science". 

This is the Sixth Chapter cf the 12031S. 
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