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Q:1(a)
(b)

Q:2(a)
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Answer two questions from each part
Use separate answer script for each part.
Part-I (Answer any two questions from this part)

1. a) Derive the expression for minimum superheat for vapour nucleus formation as a function of relevant
thermo-physical parameters. 15

(b) Explain why superheating requirement is less for heterogeneous nucleation? 10

2. (a) Develop Rohsenow’s correlation for nucleate boiling with proper non-dimensionalization.

15

(b) How the onset of nucleate boiling temperature is determined? 10

3.(a) Derive Rayleigh equation of bubble dynamics. 12

(b) What do you mean by subcooled film boiling? Derive the expression of Nusselt number for ‘subcooled
film boiling under forced convection’ for a heated vertical plate. 13
Part - [1
Answer any TWO questions
All parts of the same question must be answered together.
Derive Reynolds Transport Theorem for a control volume containing a single fluid. 20
What is a material volume? What is the velocity of the controi surface of a material volume S

Assuming equations for conservation of mass and momentum for single phase fluids and Reynolds
Transport Theorem for a control volume containing a discontinuity, derive the expressions for mass and
momentum balance across an interface between two dissimilar fluids. Neglect surface tension effects. 20
Write a short note on multifluid model. 5

Assuming the following expression for the pressure gradient of a homogeneous steady one-dimensional two
phase flow
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where the symbols have usual meaning, deduce the expression for velocity of sound in a two-phase medium
in terms of velocities of sound in the components and volume fraction of the components. Show that in the

limit of - p, >> p, and pct >> p,cs , the velocity of sound in two phase medium can be expressed as
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b) Define the following terms: (a) volume fraction (b) mass fraction (c) drift flux (d) drift velocity 10



