Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester —III Examination Dec. 2011

Subject code: 330502 Date: 23/12/2011
Subject Name: Process Heat Transfer

Time: 10.30 am — 01.00 pm Total Marks: 70
Instructions:

1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered Authentic.
Q.1 (@) Explain steady state and unsteady state heat transfer.
(b) Describe Fourier’s law with derivation for steady state 1-D wall.

Q.2
(@) Derive equation for critical radius.
(b) Discuss Thermal conductivity and its variation with temperature.
OR
(b)  Derive equation for Steady State heat conduction through composite sphere
up to three layers.
Q.3

(@) Describe Heat flux, average temperature, and average temperature of fluid.
(b)  Short note on Classification of heat exchangers.
OR
Q.3 (a) Derive LM.T.D. Equation for parallel flow.
(b) Derive equation for overall heat transfers co-efficient
Q4
(a) Discuss significance of Pradtle No., Reynold No., Grashoff No., and Nusselt
No.
(b) A furnace wall made up of a steel plate 10 mm thick is lined on the inside with
silica brick 150 mm thick and on the outside with magnesite brick 150 mm
thick. The temperature on the inside edge of the wall is 973 K and on the
outside is 288 K. calculate the quantity of heat passed watts per m>.It is
required to reduce the heat flow to 1100 W/ m® by means of an air gap
between steel plate and magnesite brick. Estimate the width of this gap.
Thermal conductivities in W/(m.K) are 16.86, 1.75, 5.23 and 0.033
respectively for steel, silica brick, magnesite brick and air.

OR
Q.4 (a) In a double pipe heat exchanger, hot fluid has temperatures of 140 °C and 85
°C. Cold fluid has temperatures of 30 °C and 60 °C. Calculate L.M.T.D for 1.
Parallel flow 2. Counter flow.

(b)  Explain Kirchoff’s law, Plank’s law, Stefan Boltzman law, Wein’s law

Q.5
(@) Describe 1. Evaporator capacity and economy 2. Duhring’s rule and its
importance.
(b)  Short note on Falling film evaporator with neat diagram.

OR
Q.5 (a) Differentiate between Single and Multiple Evaporators.

(b) Describe regime of pool boiling with neat diagram.
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