Seat No.: Enrolment No.
GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGG.- SEMESTER-I11 EXAMINATION - WINTEER 2012
Subject code: 330502 Date: 03/01/2013
Subject Name: Process Heat Transfer
Time: 2:30 pm —5:00 pm Total Marks: 70

Instructions:
. Attempt all questions.
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Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.
English version is Authentic
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Attempt any SEVEN
1) State Fourier’s law for heat transfer by conduction.
2) State Newton’s law of cooling.
3) State Stefan — Boltzmann’s law for thermal radiation.
4) State Wein’s displacement law for blackbody radiation.
5) State Duhring’s rule for evaporation.
6) What is LMTD?
7) What is fin? List type of fins.
8) Give advantage of multi effect evaporator over single effect.
Give definition of terms given (Any SEVEN) and unit, if any.
1) Heat flux, 2) Thermal Conductivity, 3) Emissivity,4) Reflectivity, 5) Black
body, 6) Grey body, 7) Nusselt No., 8) Prandtl No.
Derive an expression for rate of heat transfer by conduction in a series of three
compound resistances (Flat wall type).
Derive an expression for rate of heat transfer by conduction through a
spherical wall with r; and r, inner and outer radii, respectively.

OR
A pipe of 5 cm O.D. is lagged with a 4 cm layer of asbestos (k=0.18
Kcal/hr.m.K) which is followed with a 3 cm layer of cork (k=0.05
Kcal/hr.m.K). If the temperature of the outer most surface of pipe is 45 °C and
that of the inside of pipe is 145 °C calculate the heat loss in Kcal/hr.m of the
pipe.
Draw a neat sketch of typical 1-2 shell and tube heat exchanger indicating its
components.
Derive an expression for overall heat transfer coefficient (U,) using
individual heat transfer coefficients (h; and h,) including dirt factors.

OR
Explain construction, operation and working of plate type heat exchanger with
the help of figure.
Derive expression for LMTD using temperature profiles for both co-current
and counter current flow.
Find heat transfer area required for a shell and tube heat exchanger constructed
from O.D. of tubes to cool 15.27 kg/s of 95% methanol from 150°C to 103°C
using 13.88 kg/s of cooling water available at 20°C for counter current flow.
(Assume U=100 W/hr.m.’C, Cpmethano=2450 J/kg.K, Cpwarer= 4187 J/kg.K).
With the help of diagram, explain the various stages involved in the boiling of
a saturated liquid.

07

07

07

07

07

07

07

07

07

07



Q.5

Q.5

Q.1

Q.2

(a)

(b)
(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(b)

OR
A triple effect evaporator is concentrating a liquid that has no appreciable
boiling point elevation. The temperature of the steam to the first effect is 120
0C, the boiling point of the solution in the last effect is 52 OC. The overall heat
transfer coefficients (W/m”K) are 2500 in first effect, 2000 in second effect
and 1000 in third effect. At what temperature will the liquid boil in the first
and second effects?
Explain the characteristics of liquid affecting Evaporation?
1) Discuss basic fundamentals of radiation.
2) State and Explain Kirchhoff’s law of radiation.
1) What is dropwise condensation and filmwise condensation?
2) Mention any four dimensionless groups used in heat transfer and give
significance of each group.

OR
A body at 32 C is placed in a large furnace whose wall temperature is 1500 K.
If absorptivity of body is 0.5, calculate the amount of heat absorbed per unit
area. Stefan-Boltzmann constant is 4.8 x 10™ Kcal/ hr.m>.K*.
Between two parallel plates at temperatures 300 °C and 25 °C with
corresponding emissivities 0.5 and 1.0, assuming ¢ = 4.567 x10® W/m>K*
calculate the inter change factor and net heat transferred between the planes
per unit area, at equilibrium.
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