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GUJARAT TECHNOLOGICAL UNIVERSITY
BE- SEMESTER-IV EXAMINATION - WINTER 2025

Subject Code:3142507 Date:15-11-2025
Subject Name:Fluid Mechanics and Heat Transfer

Time:02:30 PM TO 05:00 PM

Instructions:
1. Attempt all questions.
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Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.
Simple and non-programmable scientific calculators are allowed.

Define mass density and weight density with their equation & units.
Define Capillarity and derive the equation for capillary rise & capillary fall.

State Hydrostatic law and derive the equation.

Explain Meta Centre and Meta Centric Height.
Discuss different equilibrium conditions of sub merged bodies.
Define center of pressure. Obtain expression for center of pressure for inclined
plane surface submerged in liquid.

OR
A circular plate 3.0 m diameter is immersed in water in such a way that its
greatest and least depth below the free surface is 4 m and 1.5 m respectively.
Determine the total pressure on one face of the plate and position of the center
of pressure.

What is the application of Venturimeter? Explain principle for Venturimeter.
Explain different types of Fluid Motion.
Derive Euler’s equation of motion. State assumptions made. How will you
obtain Bernoulli’s equation from Euler’s equation?

OR
Explain dimensionless numbers and give equation for any three numbers.
Define: a) Fin Efficiency, b) Fin Effectiveness, 3) Critical Radius
Derive the expression for heat exchange between two infinite parallel planes
of non-black body.

What are three modes of heat transfer? Explain their differences briefly with
example.
With neat sketch explain the heat conduction through a plan wall with and
without heat generation.
Derive general equation in Cartesian co-ordinates for heat transfer by
conduction.

OR
Explain and differentiate natural and forced convection.
Explain the concept of thermal boundary layer.
Using dimensional analysis, obtain a general form of equation for forced
convective heat transfer.

What do you understand by absorptivity? How can it be improved for an
opaque body?

Define radiation heat transfer coefficient. Also explain the factors it depends
on.

Total Marks:70
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Derive the equation of LMTD for counter-flow heat exchangers.

OR
List the good characteristics of thermal insulating material.
What do you understand by fouling factor in case of heat exchanger? List the
causes of fouling.
Explain logarithmic mean temperature difference for “Parallel Flow” in heat
exchanger.
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