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Note:Answer any five questions.

Marks

(BE

0

RUT

A wire of 6.5 mm diameter at a temperature of 60°C is to be insulated by a material having k=0,174
W/mK. Convection heat transfer coefficient is 8.722 W/m?K. The ambient temperature is 20°C. For
maximum heat loss, what is the minimum thickness of insulation? Also determine heat loss per unit
length with & without insulation. Find percentage increase in heat dissipation.
OR

(i) Derive an expression for critical thickness of insulation for a sphere.

(ii) N is desired to increase the heat dissipated over the surface of an electronic device of

spherical shape of 5 mm radius exposed to convection with h=10W/m2K by encasing it in a

spherical sheath of conductivity 0.04 W/mK. Determine the diameter of the sheath for maximum
heat flow.

10

co?

Derive an expression for temperature distribution and heat dissipation in a straight short fin losing
heat at tip.

OR
A steel rod (k=30 W/mK) with 1 cm diameter and 5§ cm long with insulating end is to be used as a
spine. It is exposed to surrounding temperature of 65°C and heat transfer coefficient of 50 W/m?K.
The temperature of the base is 98°C. Determine (i) Temperature at the end of spine (ii) Heat
dissipation from spine (iii) Fin effectiveness (iv) Fin efficiency.

10

co2

Define: (i) Lumped parameter analysis (ii) Thermal time constant (iii) Biot Number
(iv) Fourier No(v) Semi Infinite body
OR
Derive an expression for variation of temperature with time using lumped parameter analysis. Also
find the instantaneous heat transfer rate and total heat transferred at a given time.

10

cO3

L

A hot cylinder ingot of 50 mm diameter and 200 mm long is taken out from the furnace at 800°C
and dipped in water till its temperature falls to S00°C. Then it is directly exposed to air till its
temperature falls to 100°C. Find the total time required for the ingot to reach from 800°C to 100°C.
(For ingot: k=60 W/mK, ¢=200J/mK, p=800 kg/m’) (hyae = 20 W/m°K, hair=20 W/m’K,
temperature of air and water = 30°C)
OR

A long cylindrical bar (k=17.4 W/mK, a=0.019 m*h) of radius 80 mm comes out of oven at

830°C throughout and is cooled by quenching it in a large bath of 40°C coolant with h=180

W/m?K. Determine:

(1) The time taken by shaft to reach 120°C.

(ii) The surface temperature of the shaft when its centre temperature is 120°C.

(iii)  Temperature gradient at outside surface at the same time.

10

COs

Define:
(i)Total emissive power (ii)Spectral emissive power (iii)Black Body (iv)White Body(v)Transparent
Body (vi)Emissivity (vii)Stefan Boltzman’s Law (viii)Wien's Law (ix)Lambert’s Law (x)View
Factor

OR
Derive an expression for rate of heat transfer between two infinite gray plates at temperatures T1 &
T2 and emissivities €] & €2 respectively.

10

COs
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