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MANAGEMENT/COMMERCIAL PRACTICE, OCTOBER/NOVEMBER _ 2018

[Maximum Marks: 100J 
[Time: 3 Hours]

PART-A
[Maximum Marks: l0]

(Answer a// questions in one or two sentences. Each question carries 2 marks)

I. 1. State Fourier's law of hear conduction.

2. Define the term emissivity.

3. Define Leidenfrost point.

4. List rwo common pitch layouts.

5. Define capacity of an evaporator. (5 x 2 : l0)

PART-B

[Maximum Marks: 30]
(Answer any Five of the following questions. Each question carries srx marks)

I. 1. why thermal insulation is necessary for industries? Give examples.

2. Give Dittus-Boelter and Seider Tale equations in fluid flow for calculation of film
Coefficient and speci$/ the terms involved.

3. Discuss on drgp wise condensation.

4. Explain the classification of shell and tube heat exchangers.

5. Discuss the importance of baffles in heat exchangers.

6' Draw the layout of a back ward feed arrangement in multiple effect evaporation system.

7. Explain the classification of single effect evaporators.

(5x 6 : 30)
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PART_ C

(Maximum marks: 60)

(Answer one full question from each unit. Each full question carries l5 marks.)

LINIT-I

(a) Derive an equation for conduction through a composite q'all of two different materials

in series. 8

(b) A wall is made of brick of thermal conductivity I WmK, 230mm thick. It is lined on

the inner face with plaster of thermal conductivity 0.4 W/m.K and of thickness l0 mm.

If a temperature <iifierencc of 30 K is mal.riaine<i.beiween two faces, what is the iieat

fl6.a' per unit area of wall ? 7

OR

IV (a) A cylindrical tube has inner diameter of 20 mm and outer diameter of 30 mm. Find out

the rate of heat flow from tube of length 5 m if inner surface is at 373 K atrd outer

surface is at 308 K. Thermal conductivity of material = 0.291 WmK. 5

(b) A fumace is constructed with 229 mm thick fre brick, 115 mm of insulation brick and

again 229 mm of building brick. The inside temperature is 1223 K and the temperatwe

at the oulermost wall is 323 K. The thermal conductivities offire brick, insulating brick

and building brick are 6.05, 0.581 and 2.33 WmK. Find the heat lost per unil area and

temperature at the interface. 10

LTNIT-II

5V (a) Explain Stefan Boltzrrann law'ofheat radiation.

(b) Calculate the heat transfer coefficienl .for fluid fl,-r\ving tluough a lube having inside

diameter 40 mm at a rate of 5500kgftr. Assume that fluid is being heated.

DATA:

Viscosity of flowing fluid = 0.004 N.s/m2

Density of flowing fluid = 1070 kg/m3

Specific heat of flowing fluid : 2.72 kl/kg.K

Thermal conductivity of flowing fluid : 0.256 WnK
OR

VI (a) Write in briefon the conccpts ofblack body and gray body.

l0
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(b) A 60 mm oD iron pipe at 423 K passes through a room in which the surroundings are

at a temperatue of 300 K. If the emissivity of the pipe metal is 0.g, what is the net
. interchange ofradiation energy per meter length ofthe pipe? 7

IjNIT-III
(a) Draw a neat sketch of U-tube heat exchanger and label its pans. 6

(b) A heat exchanger is required to cool 20 kg/s of water from 360 K to 340 K by means

of 25 kg/s of water entering at 300 K. If the overall coefficient of heat transfer is

constant at 2000w m2 K, calculate the surface area required in counter cunent and

co-current flow heat exchangers.

DATA:

Specific heat of water is 4.I87 kJ/kg.K 9-

OR

VIII (a) Explain the construction and working of plate type heat exchangers. 7

(b) water enters a heat exchanger at 32gK and leaves ar 35g K. Hot gases enter at 57g K
and leave at 433 K. Ifthe total heat transfer area is 500m2 and the overall heat transfer' 
coefficient is 700 wm2K, determine the total heat bansferred for parallel flow and

counter current flow of the two fluids.

I.JNIT-IV

(a) Draw a neat sketch of short tube evaporator and mark its parts. 5

(b) A single effect evaporator is to concentrate 20000 kg/lr of solution containing 5%

solute by weight. steam is fed to evaporator at a prcssure conesponding to saturation

tempemture of 399 K. The solution is to be concentrat ed to 20yo solute by weight.

The evapcrator is operating at atrnospheric pressure and toiling lroint rise 7K.

Calculate: (i) capacity of evaporator, (ii) Steam economy, (iii) Fleat load and (iv)

Overall heat transfer coeffrcient.

DATA:

Feed temperature = 298 K

Specific heat offeed : 4 kJ/kg.K

Latent heat of condensation of steam at 399 K : 2185 kJ/kg

Latent heat ofvaporisation of water at 373 K: 2257 kJ kg
OR

(a) Explain the working of forced circulation evaporator.

l0

6
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(b) An evaporator is operating at atmospheric pressure. It is desired to concentrate the feed

ftom 5vo solute to 20% solute @y weight) at a rate of 5000kgft'. Dry sahuated steam at

a pressure corresponding to saturation temperature of 3gg K is used. The feed is at

298K and boiling point elevarion is 5 K. overall heat transfer coefficient is 2350

W#K. Calculate: (i) Capacity of evaporaror, (ii) Steam economy, (iii) Heat load and

(iv) Area of heat transfer to be provided.

DATA:

Latent heat of condensation ofsteam at 399 K:2185 kJ&g

Latent heat of vaporisation of water at 101.3 kPa and 373 K:2257 Hkg.
Specific heat offeed:4.187 kJ/kg.K 9
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