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Attempt all questions.
Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.
English version is Authentic

Nefine following terras.

(i) Fourier’s Law (ii) Heat Fiux (iii) Temperature (iv) Evaporation
(v) Black body (vi) Emissive Power (vii) Reflectivity

Derive the equation for steady state heat conduction through sphere.

Explain Plate type heat exchanger with neat and clean figure.
Calculate the heat transfer area of 1-2 heat exchanger from the
following data: Inlet and Outlet temperature of hot fluid are 430 K
and 383 K respectively. Inlet and Outlet temperature of cold fluid
are 303 K and 358 K respectively. Heat loss = 410 kW. Overall heat
transfer co-efficient = 5000 W/(m”K). Assume countercurrent flow
pattern.

OR
Calculate the overall heat transfer co-efficient from the following
data: (i) Inside heat transfer co-efficient = 5800 W/(m>.K) (ii)
Outside heat transfer co-efficient = 1750 W/(m>.K) (iii) Outside
diameter of tube = 30 mm (iv) Inside diameter of tube = 20 mm (v)
Thermal conductivity of metal rod =47 W/(m.K).

Derive the equation of overall heat transfer co-efficient (U).
A cylindrical tube has inner diameter of 10 mm and outer diameter
of 25 mm. Find out rate of neat flow from tube length 5 m if inner
surface is at 473 K and outer surface is at 350 K. Take the thermal
conductivity of tube material as 0.5 W/(m.K).

OR
Derive the equation of LMTD with suitable assumption.
A wall is made of brick of thermal conductivity 1.8 W/(m.K), 200
mm thick. It is lined on the inner face with plaster of thermal
conductivity 0.7 W/(m.K) and of thickness 20 mm. If a temperature
difference is 50 K is maintained between the two faces, what is the
heat flow per unit area of wall?

Explain pool boiling of saturated liquid.
Describe double pipe heat exchanger with figure.
OR
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Write short note on significance of dimensionless numbers.
Explain Kirchhoff’s law for radiation heat transfer.

Explain short tube evaporator with figure.
Estimate the total heat loss by convection and radiation from an
unlagged steam pipe , 50 mm Outer side Diameter at 415 K to air at
290 K
Data: Take emissivity (¢)=0.9
Film coefficient (h;) for calculation of heat loss by natural
convection is given by he=1.18(AT/Dg)’?, W/(m?.K).

OR
Describe the liquid characteristics affecting on an evaporation.
Explain Multiple effect evaporating system.
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