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B.E. (Mechanical) (Semester - II)
INDUSTRIAL HEAT TRANSFER EQUIPMENTS

(2008 Pattern) (Elective - IV (a))
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)  Answer both sections on separate answer books.
2) Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.

3) Assume suitable additional data if necessary.

SECTION -1

Q1) a) Classify heat exchangers according to flow pattern of fluid. [5]

b) Whatis hydraulic diameter? Explain its calculation for shell side with an
example. [5]

c) State general steps for thermal design of heat exchanger LMTD method.[6]

OR
02) a) Explain parallel arrangement of hairpin heat exchangers with figure and
state advantages of arrangement. [5]
b) State advantages of double pipe heat exchangers. [5]

c) What will be the hydraulic diameter of an annulus with following
specification?

Inner diameter of shell 0.0525m
Outer diameter of tube 0.0266m

Number of tubes in a shell is one.

03) a) Describe effect of variable physical properties of fluid on heat exchanger

design. [8]
b) Explain selection criteria for tube pitch. [4]
c) Whatis baffle cut orientation? Explain its type with figures. (4]

PTO.
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OR

Q4) a) Draw block diagram and temperature profile for ‘E’ Shell 1-2 heat
exchanger: Two Nozzles are at opposite ends, segmental baffles, Hot
fluid enters from shell whereas cold fluid passes from tube. [5]

b) Explain effect of spacing of baffle on flow distribution. [5]

c) State disadvantages of Kern’s method of heat exchanger design.  [6]

05) a) State salient features of compact heat exchanger. [5]
b) Compare ‘Fin tube Heat Exchanger’ and ‘plate heat exchanger’.  [5]

c) Determine the area required for a shell and tube heat exchanger with two
tube passes to cool oil at rate of 10 kg/s from 60°C t030°C flowing in
the shell using water at 20°C passing through the tubes and heated up to
26°C. The specific heat of the oil is 2200J/kg K. The value of overall
heat transfer coefficient is 300 W/m? K. Use LMTD methods. Use graphs

attached. [8]
OR
06) a) Draw sketch showing plate fin heat exchanger (PFHE) flow arrangement:
a) crossflow; b) counter flow; and
c) cross-counter flow ) [5]
b) What are Constructional types of compact HEX. [5]

c) The inlet and outlet temperature of hot and cold fluids in a double pipe
heat exchanger are 220°C, 100°C and 80°C and 120°C respectively.
Determine whether the exchanger is parallel flow or counter flow. Also
determine the LMTD and effectiveness of the exchanger and the capacity

ratio. [8]
SECTION - 11

07) a) Explain horizontal in tube condenser with figure. [5]

b)  Write note on air cooled condenser with their disadvantages. [5]

c) Draw sketch and explain in brief spiral condenser. [6]
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OR
08) a) Explain vertical shell side condenser. [5]
b) Why condenser operations fail? State any five reasons. [5]
c) Define and describe direct contact type Spray condenser. [6]
09) a) Write a note on constructional material of cooling tower. [5]
b) What is ‘fill’ and its use in the cooling tower. [5]
c) Explain hyperbolic cooling tower and its principle of working. [6]

OR
Q10)a) Compare forced and induced draft cooling tower. [5]
b) Explain Horizontal Spray cooling tower with figure. [5]

c) How cooling tower is to be maintained in good working condition? [6]

Ql11)a) Describe heat pipe start up process. [6]
b) How heat balance is performed and useful in electronics cooling?  [6]

c) Electronics cooling effectiveness will help for improving life of a

component, Explain. [6]
OR
Q12)a) Whatisthermoelectric cooling? [6]
b)  Write note on: working fluid in heat pipe. [6]
c) Compare natural and forced electronics cooling. [6]
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FIGURE

Effectiveness for heat exchangers (from Kays and London, Ref. 5).
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