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Answer any six questions including Q. No. |
The figures in the right-hand margin indicate marks

L Answer the following questions 2w 10

() Write down two-timensional monyentum and
encrgy equation in cylindrical (r-z) coonfinale
wystem.

{if) Define Prandtl number and its significance
iin convection heat transfer. Sketch laminar
thermal and bydrodynamic boundary layers
overa flat plate for Pr<<1, Pr=1 and
Pro>].

{iii) State Reynolds analogy and cxplain fs
application in convestion hem transfer.
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Uiber what conditions bath Colburn snalogy
and Reynolds analogy are the same 7

(#v} Explain the physical significance of viscous
dissipation term in the energy equation and
when it be neglected ?

(¥} Explain Bovasinesq approximation in the
field of buoyancy-driven fow.

(v} Discuss various methods may be employed

1 eentvired the boundary laver separation that
occurs due o the adverse pressure

- gradient.

(vif) Discuss the impertance of relative
magnitude of buoyancy force and Incriia
fiorce in conveetive hent transfer and write

down it order of magnitude for natural,
forced and mixed convection.

(vii) Explain the concept of the bulk-mean




(3)

(ix) Using suitable boundary conditions derive a
guaidratic expression for the temperature
profile in the thermal boundary Iayver.

() Discuss differences between mivection,
diffirion and convection,

For steady, luminar and incompressible low of
a viscous Muid through a paraliel-plate channel,
scparsicd by s distance 24 (Poiseuille flow), the
momenium and energy cquations are ghven by

u & (e
Eonf e G{S) 0
The lower wall is maintained a1 a wniform
tempernture of T, while the upper wall
temperature is T, Dierive expressions for velocity
and temperatire profiles. 10

The thermal encrpy equation in flow past a body
is wrltten as :
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Using an order of magnitude analysis for fuid
flow, reduce the given thermal equation to its
oundary layer form. 0

Write the two-dimersional continusty, nwmeritinn
and energy equation with viscous dissipation in
the boundary layer form. Integrate the encrgy
equation in the y-direction from 0 to & and,
using Leibnitz rule, derive the resulinnt energy-
integral equation. 1]

Using energy-intcgral eqaation, derive an
cxpression for local Nusselt number (or laminar
parallel flow of a constant property fluid over a
flat plate, The beating stanis at a distance x, from
the leading edge of the plate. Assume linear
velocity and temperature profiles. 10

A highly viscous fluid is forced theough o struight
circalar pipe of inper radius B. Due to viscous
teat generation, ihe fuid tends to wars up as
flows through the pipe. Assuming couatent wall
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and thermaily fully-developed, 5 Using Reynolds-Colbum amnlogy, derive
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Determine the temperature distribution Tir} in
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line temperataic. 1% |
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Nasselt number is @ function of local Rayleigh
niamber and Prandil number. i
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