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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-III « EXAMINATION — SUMMER - 2015

Subject Name: Process Heat Transfer

Time: 02:30 pm - 05:00 pm

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.
(a) Give definition of terms given (Any SEVEN)
1) Heat, 2) Absorptivity, 3) Emissivity,4) Reflectivity, 5) Black body, 6) Grey body, 7) 6)
6) Sherwood No., 7) Prandtl No., 8) Reynolds No.
(b)  Explain the modes of heat transfer with example.
(a) Derive an expression for rate of heat transfer by conduction through
a spherical wall with r; and r, inner and outer radii, respectively.
(b)  Derive an expression for rate of heat transfer by conduction in a
series of three layer cylindrical composite wall.
OR
(b)  Derive the equation for steady state heat conduction through composite
wall up to three layers.
(a) Derive an expression for overall heat transfer coefficient (U,) using
individual heat transfer coefficients (h; and h,).
(b)  Explain construction, operation and working of finned type heat
exchanger with the help of figure.
OR
(a) Derive expression for LMTD using temperature profiles for counter
current flow.
(b) Draw a neat sketch of typical 1-2 shell and tube heat exchanger
indicating its components.
(a) Derive equation of critical radius for insulation.
(b)  Explain various feeding mechanism to multi effect evaporator.
OR
(a) Explain the characteristics of liquid affecting Evaporation? Explain
the Duhring’s rule.
(b)  Explain the pool boiling of a saturated liquid with pool boiling
curve.
(a) Discuss laws of black body radiation.
(b) Differentiate: Dropwise condensation and Filmwise condensation?
OR
(a) Discuss about dimensionless groups used in heat transfer and give

(b)

significance of each group.
Explain Falling film evaporator with figure.
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