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PART B — (5 x 16 = 80 marks)

Differentiate between conductivity and Conductance. : 4

A steel pipe line (thermal conductivity k = 50 W/mK) of Inner
diameter 100 mm and outer diameter 110 mm is to be covered with
two layers of insulation each having a thickness of 50 mm. The
thermal conductivity of the first insulation material is 0.06 W/mK
and that of the second is 0.12 W/mK. Calculate the loss of heat per
meter length of pipe and the interface temperature between the two
layers of insulation when the temperature of the inside tube surface
is 250°C and that of the outside surface of the insulation is
50°C. (12)

N Or
With a neat sketch, explain different types of fin profile. 4)

A metallic Sphere of radius 10 mm is initially at a uniform
temperature of 400°C. It is heat treated by first Cooling it in air
(heat transfer coefficient h =10 W/m2K) at 20°C until its central
temperature reaches 335°C it is then quenched in a water bath at
20°C with h 6000 W/m2K until the centre of the sphere Cools from
335°C to 50°C. Compute the time required for Cooling in air and
water for the following Physical properties of the sphere
density = 3000 kg/m3, specific heat = 1000 J/kgk; thermal
Conductivity = 20 W/mK, thermal diffusivity = 6.66 x 10-%m?%s (12)

Explain the velocity boundary layer profile on a flat plate and
mentions its significance. . 4

Engine oil at 20°C is forced Over a 20 cm square plate at a velocity
of 1.2 m/s. The plate is heated to a uniform temperature of 60°C.
Calculate the heat loss of the plate. (12)

Or

Considering a heated vertical plate in quiescent fluid, draw the
Velocity and temperature profile. 4

Water at 60°C enters a tube of 2.54 mm diameter at a mean flow
velocity of 2 cm/s. Calculate the exit water temperature if the tube
is 3 m long and the wall temperature is constant at 80°C. (12)

With a neat sketch explain various regimes of pool boiling. 4)

A 10 x 10 array of horizontal tubes of 1.27 cm diameter is exposed
to Pure steam at atmospheric pressure. If the tube wall
temperature is 98°C, estimate the mass of steam condensed
assuming a tube length of 1.5 m. (12)

Or
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