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The vork presenbed in this thesis was carried-
cut as a vart of a Drogranme undcriaken by the Heat

section of the Physicg department for invesbigation of

analvsis for dealing with Uthe probhlems of convection.
Toe basic ecuatione of Thermal convectuicn which include
the eguations of fluid flow and those of acab conduction
are first derived in bthe usual elementary way, and ithey
¢ then used to ontain bthe following dimensicnless
groups vimi~ Musselt Mumber My, Graghof Nunber Gr,
Prandtl Iurber Fr, Keynolds Humber Re, and Stanbton
Number b, wnich nlay an important part in the theory

1.1

of thermal convection. The chsnter concludes with

r.t

a digcusgion of ubility and irrcortance of these



In the second chapter an account is given
of some of the exveriments carried out in ouwr laboratory
Tor studying the trensmission of heat by natural
{free ) convection. The flow of heat Dy nabtural convection
through the’follcwing fluids was studied. lethyl
alcohol, ¥thyl aleéhol, Benzene, Tolusne, Aniline,
Acetone, Olive oil, Paraffin oil, Terveanbine,
varbontetrachloride ebc. The relation between Nussels
Nunber (Mu), Grashof Nurber (Gr) and Prandbl Number (Pr)
is then established Wy means of gravhe with M as
ordinate and the product Gr.Pr. as abcissa. 4 hrief
discugsion of these graphs and a comparison of our
results with those of othier workers are given in the enC.

The third cheplter 1s devoted 1o the study of
heat transfer by forced convecbion. lhe apparatus used
for studying the convective heat bransfer in an
unbounded medium is described in detail and the resulbs
are exhivited for Llfze%ent values of alr velocities.
The convechive constants (shape coﬁst ants ) are then
‘caleulated for different shapes of vessels. The relation
between the healt transfer coeificient and flow velocity
ig determined by plotbing graphs of lussellt Number

hi Ly )

(fu= — } against the Reynolds Nurber (Re= :;r
-k



The whole chapter is confined to the study of forced

convection under lower values of keynolds thberlﬁe.
The fourth chapter deals with our experiments

on forced convechtion in the upper range of Reynolds

Humbers. The modified agparatus including the wind

I

tunnel constructed in our laporatory is firs

[«

described and the relation Dbebwieen convechbive heatb
transfer and air velocitles is exhibited Dy plovting
the Nusselt Nuzber (Mu= éﬁ. ) against the neynolds
Wurber (Re= f£ » The relavion belween heat transier
and. momenbum "rgnbfwr is briefly discussed and the

expression for drag coefficient is obbtained. The granhs

of Grag coefficient againsgt Reyvanolds Number are then

obtained by Nukiyama for waber boiling on an elechrically
heated platinum wire have been verified and, the
transmission of heat thiough some other bolling liguids
sucir ag Lerventine, carbontesrachloride, ma@hﬁnalene

etc. has Deen studied. Some inberesting results that
have been ¢vtained are exhibited by neans of graphs of

lg/a) against log (AT ), where ¢/a is the heat
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