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Note: 1) Section “A” is Compulsory.
2) Solve Any Three questions from Section “B”
3) The use of scientific tables, charts and calculator is allowed in case of engineering
courses.

SECTION —*A’

Q.1.  A) Give the formulae for the following. (05)
i) The heat transfer by conduction through a hollow cylinder.
ii) Fourier’s law of heat conduction.
iii) Thermal diffusivity of a substance.
iv) Logarithmic Mean Temperature Difference.
v) Overall coefficient of heat transfer.

B) Do as directed. (05)
i) State Stefan Boltzmann’s law.
ii) Define heat exchanger.
iii) Define emissivity.
iv) State Fick’s law.
v) Give Prandtl number.

Q.2 A) State whether True or False. If false, rewrite the statement after making necessary (05)
corrections.
i) The heat transfer is constant when temperature remains constant with time.
ii)) Heat transfer from higher temperature to low temperature takes place according to
first law of thermodynamics.
iii) In laminar flow maximum heat transfer rate can be expected.
iv) A material medium is always necessary for heat transmission.
v) The reflectance of a black body is infinity.

B) Choose the most appropriate answer from the options given below. (05)
i) Unit of thermal conductivity ............
a) k Cal/kg m*°C b) kCal m/hr m? °C
¢) kCal /hr m*°C d) kCal/hr°C
ii)) Thermal conductivity of solid metals with rise in temperature normally ............
a) Increase b) Decrease
¢) Remain constant d) May increase or decrease

iii) Heat transfer takes place as per ............
a) Zeroth law of thermodynamics b) First law of thermodynamic

c) Second law of the d) Kirchoff’s law
thermodynamics
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iv) When heat is transferred from one particle of hot body to another by actual motion
of the heated particles, it is referred to as heat transfer by ............

a) Conduction b) Convection

¢) Radiation d) Conduction and convection
v) Reynolds number (Re) is givenby ............

a) Re=hlk b) Re=pcp/k

¢) Re=pVD/p d) Re=V%tcp

SECTION -‘B’

Q.3 A) Derive an expression for steady state heat conduction through a hallow cylinder. (05)
B) Enlist different types of heat exchangers with its merits and demerits. (05)

Q.4 A) Derive the one dimensional, general steady state heat conduction equation with internal (05)
heat generation for a homogeneous material in Cartesian co-ordinates.

B) Explain the working principle of a thermocouple thermometer and give its merits and (05)
demerits.

Q.5 A) Derive expression for effectiveness by NTU method for the parallel flow heat (03)

exchangers.
B) Explain fouling and scaling in heat exchangers. (03)
C) What is mass transfer? Correlate it with heat transfer by giving some example. (04)
Q.6 A) Explain types of extended surfaces with neat sketches. (03)
B) Explain Nusselt and Prandtl number. (03)

C) A mild steel tank of wall thickness 14 mm contains water at 98 degree C. The thermal (04)
conductivity of mild steel is 55 W/m °C, respectively. If the atmosphere temperature is
18 °C, calculate the rate of heat loss from the tank surface and the temperature of outside
surface. The heat transfer coefficients of inner and outer surface are 2850 and 10 W/m?’
°C respectively.

Q.7 Explain construction and operation of SSHE with neat sketch and also mention its advantages (10)
over other heat exchangers used in dairy industry.

Kk k




