Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-IV « EXAMINATION — SUMMER - 2014

Subject Code: 3340501 Date: 23-05-2014
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 to be Authentic.

Q.1 (a) Explain importance of process heat transfer in Industries.
(b) Define: (i) Conduction (ii) Wiens displacement law (iii) Radiation (iv)
Evaporation (v) Opaque body (vi) Emissivity (vii) Gray body

Q.2 (a) Derive equation for Steady State heat conduction through composite cylinder
up to two layers.
(b) What is critical radius? Derivation equation for critical radius of insulation.
OR
(b) A flat wall is constructed of a 114 mm layer of Sil-o-cel brick having thermal
conductivity of 0.138 W/(m.K) backed by a 229 mm layer of common brick
having conductivity 1.38 W/(m.K). The temperature of inner face of the wall
is 1033 K and that of the outer face is 349 K.
(i) What is the heat loss through the wall
(i) Supposing that the contact between two brick layers is poor and that a
contact resistance of 0.09 K/W is present, what would be the heat loss?

Q.3 (a) Whatis convection? Explain law applicable for convection and also give the
difference between natural and forced convection.
(b) Explain: 1-2 shell and tube heat exchanger with figure.
OR
Q.3 (a) Explain: Fin type heat exchanger.
(b) Derive expression for LMTD for counter current flow.

Q4 (@ A 50 mm i.d. iron pipe at 423 K passes through a room in which the
surroundings are at temperature of 300 K. if the emissivity of the pipe metal is
0.8, what is the net interchange of radiation energy per meter length of pipe?
The outside diameter pipe is 60 mm.
(b) Write difference between drop wise and film-wise condensation.
OR
Q.4 (a) Calculate the surface area required for a counter current tube and shell heat
exchanger which has to cool 55000kg/hr of alcohol from 66 C to 40 C using
40000 kg/hr of water entering at 5 C. assume that U based on the outer tube
area is 580 W/(m?.K). Specific heat of alcohol is 3.76 kJ/ (kg.K) and that of
water is 4.18 kJ/ (kg.K).
(b) Explain: Regimes of pool boiling

Q.5 (a) Explainshort tube evaporator with figure.
(b) Explain the concept of Black body.
OR
Q.5 (a) Differentiate between Single and Multiple Evaporators.
(b) Explain the characteristics of liquid affecting Evaporation?
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