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Write short notes on any two of the following:

(a) Centrifugal pump

(b) Stefan Boltzman law

(c) Classification of fluids
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14502

Time : 3Hrs. Sem. V/Chem

Unit Operation

Full Marks : 80

Pass Marks : 26

Answer all 20 questions from Group A, each question 

carries 1 marks.

Answer all Five questions from Group B, each question 

carries 4  marks.

Answer all Five questions from Group C, each question 

carries 8  marks.

All parts of a question must be answered at one place in

sequence, otherwise they may not be evaluated.

The figure in right hand margin indicate marks.
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11.

OR

2 
A plate having an area of 1m is dragged down on 

0 
an inclined plane 45to the horizontal with a velocity 

of 50 cm/s. There is a cushion of fluid 1 mm thick 

between the plane and the plate. If the viscosity of

the fluid is 1 poise, find the weight of the plate.

(a) Continuity equation

(b) Flection factor

(c) Properties of fluid 

8
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1. Choose the most suitable answer from the following

options :1x20=20

(ii)

(i)

(i)        

OT5007

Dimension of dynamic viscosity is:
-1-1

(a) MLT
02-1

(b) MLT
02

(c) MLT
02-2

(d) MLT

The ratio of inertia force to viscous force is:

(a) Nusselt no.

(b) Reynolds no.

(c) Froud no.

(d) Prandtle no.



Derive Hagen-poiseullie equation.

oil of sp. gr. 0.85 to a overhead tank. The surface 

of the oil in the storage tank from datum line is 5 m 

and that in the overhead tank is 25 m. Both the 

kinds are open to the atmosphere if the losses in 

the piping system are 1.75 m of the flowing fluid, 

Calculate the volumetric flow rate of the oil.
8
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(iii)

(iii)

(iv)

(ii)

The relation between maximum and average
velocity for laminar flow in given by:
(a) Uavg = 0.75 Umax
(b) Uavg = 0.50 Umax
(c) Uavg = 0.25 Umax
(d) Uavg = 0.83 Umax

The flow with unchanging velocity 
distribution is called ------------flow
(a)  Potential
(b)  Unsteady
(c)  Fully developed
(d)  None of these
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Derive the equation for heat flow by conduction 

though hollow sphere with variable  K (internal & 

external radius are r and r). 12

K

      1-2 heat exchanger.

(b) Differentiate between single phase and multi 

      phase shell and tube heat exchanger.

State, explain and derive Bernoullis equation and

write their assumptions.

8.
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(v)

(v)

(vi)

(iv)

(a) Turbulent flow 

(b) Laminar flow

(c) Steady flow

(d) None of these

Which one of the following is a variable 

area meter.

(a) Venturi meter

(b) Rota meter

(c) Orifice meter

(d) Pitot tube

OT5007
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In case of standard venturimeter the enhance

cone  angle is: 

(a) Equal to exit cone angle

(b) Less than the cone angle at the exit

(c) Greater than the cone angle at the exit

(d) None of these

Pump commonly used in chemical industry

for handling high viscous liquids are:

(a) Plunger pump

(b) Gear pump

(c) Centrifugal pump

(d) Metering  pump

(vii)

(vii)

(viii)

(vi)
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Answer all Five Questions. 
8 x 5 = 40

With a neat sketch, explain the construction 

principle and working procedure of a venturimeter.

Also obtain an expression for measurement of

discharge through the meter.

principle and working procedure of pitot tube.

Also find the flow equation.

7.
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Usually the discharge coefficient (ed) of an
arifice meter is about:
(a) 0.62
(b) 0.65 to 0.69
(c) 0.95 to 0.99
(d) 0.7 to 0.9

The maximum heat loss from heated pipe
occurs when the thickness of thermal 
insulation is:
(a) Less than critical radius
(b) Equal to critical radius
(c) More than critical radius
(d) Both (b) & (c)

(ix)

(ix)

(x)

(viii)
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Draw a neat sketch of double pipe heat exchanger 

and label it.
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Which of the following has low heat transfer

coefficient?

(a) Gases 

(b) Water

(c) Liquid metal

(d) Both (a) and (c)

The unit of velocity head is :

(a) Ft lb/s
3(b) Ft lb/ft

(c) Ft lbf/lb

(d) Ft lbf/s.

(xi)

(xi)

(xii)

(x)

OT50071414502

4

4

OT5007

5.

Compare natural convection with forced convection

(five points)

Write down some impirical equation for natural and

forced convection for laminar and turbulant flow

through smooth pipe.

arrangement in heat exchanges.

4.
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Hydraulic radius is the ratio of :

(a) Wetted perimeter to flow area

(b) Flow area to Wetted perimeter

(c) Flow area to square  of Wetted perimeter

(d) Square root of flow area to Wetted perimeter

The velocity profile for turbulent flow 

through closed canduit is

(a) Logarithmic

(b) Parabolic

(c) Hyperbolic

(d) Linear

(xiii)

(xiii)

(xiv)

(xii)
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Differentiate between newtonian and non 

newtonian fluids with suitable examples.

Draw shear stress profile of flow through closed 

circular pipe

and describe its construction.

4                     
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Check value is used for .............flow
(a) Very precise control of
(b) Unidirectional
(c) Multidirectional
(d) None of these

Thermal diffusivity is given by

(xv)

(xv)

(xvi)

(xiv)

OT5007

   m
  hCp

k
rCp

rCp
 k

C mp
  k

(a)

 

(b)

 

(c)

 

(d)
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Answer all Five Questions. 

2.

4 x 5 = 20

What is viscosity? State and explain newton's law 

of viscosity.
4                     
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(xvii)

(xvii)

(xviii)

(xvi)

OT5007

Connection is applied to LMTD for .... flow.
(a) Parallel
(b) Counter 
(c) Cross
(d) None of these

What is emissivisty of a black body?
(a) 1.0
(b) 0.0
(c) 0.90
(d) 0.5

1114502
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Out of the following prandtle number is 

minimum for:

(a) Water

(b) Transformer oil

(c)  Mercury

(d) Air

The efficiency of pump does not depend

upon:

(a) Discharge head

(b) Suction head

(c) Motor efficiency

(d) Fluid density

(xviii)

(xix)

(xx)

(xix)
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   m
  hCp

k
rCp

rCp
 k

Cmp
  k
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