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PCBT 4303

Special Examination — 2012
UPSTREAM PROCESS ENGINEERING
Full Marks -70

Time : 3Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10
(a) What do you mean by thermal conductivity ?

b) Whatdo you mean by LMTD ?

c) Describe the concept of thermal boundary layer.

d) Water of density 1000 kg/m?® and viscosity 0.0008 kg/m. sec in pumped at
1000 cm®/sec through a 25mm dia. pipe. Calculate the value of Reynolds’s
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Derive the expression for equation of continuity.
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What do you mean by incompressible fluid ?
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Distillation utilizes the differencesin _______ of different components
to effect separation. The ratio of vapour pressure of A to vapour pressure
of Biscalledas __________ of A with respect to B.

(h) Differentiate between Laminar and turbulent flow.
(i)  Whatis kinetic energy correction factor?
() Whatare principles of filtration ? '

2. Derive the expression for heat flow or rate of heat conduction through thick wall
of several layers of different material and each layer would represent a separate
resistance to heat transfer with surface area of A, layer thicknesses B,, B, and
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Bs‘thermal conductivities k, k,and k, and their temperature drops across the
layers AT, AT, and AT,. If the layers are in perfect thermal contact so that
there is no temperature drop across the interfaces. 10

3. (a) Acylindertube has inner diameter of 20mm and outer diameter of 30 mm.
Find out the rate of heat flow from tube of length 5m if inner surface is
at 100°C and outer surface is at 35°C. Take thermal conductivity of tube

material as 0.291 w/m°C. 6
(b) Differentiate between forced convection and natural convection. 4
4. (a) Writein brief with sketches on fractionating column. 4

(b) Derive the operating line equation for rectifying section and stripping section.

6

5. (a) Describethe principle of adsorption with reference to single stage operation.
6

(b) Discuss their applications in upstream process engineering in detail. 4

6. Using Hagen-Poiseuille equation derives an expression for the headlossina
pipe of diameter D and length L in terms of Reynolds number and velocity head.

10
7. (a) Differentiate between Newtonian and Non-Newtonian fluids.
(b) Derive Bernoulli equation and briefly describe of their pump work. 4
(c) Differentiate between variable head meter and variable area meter. 3
8.  Write short note on any two of the following : 5x2

(a) Fick’s law of diffusion
(b) Azeotropes

(c) Drag force and terminal velocity of a body.
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