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PROCESS EQUIPMENT DESIGN

Time : 3 Hours] [Maximum Marks : 75

Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

Tube material = Brass

Allowable stress for low

carbon steel = 980 kg/cm2

Modulus of Elasticity for low

carbon steel = 1.9×105 kg/cm2

Modulus of Elasticity for

brass = 9.5 × 105 kg/cm2

Conical head at top and bottom

Specify the following :

(a) number of tubes using 100 mm o.d., 1.5

mm thick and 1220 mm long tubes.

(b) area occupied by tubes if arranged in

triangular pitch of 125 mm

(c) calendria sheet thickness

(d) tube sheet thickness.

Unit III

5. What are various types of equipments used in

crystallization ? Discuss the design procedure

of Vacuum Crystallizer.
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Unit I

1. Calculate the shell side and tube side heat

transfer coefficient from exchanger to sub cool

condensate from a methanol condenser from

95ºC to 40ºC. Flow rate of methanol is 100,000

kg/h. Brackish water will be used as the coolant,

with a temperature rise from 25ºC to 40ºC. One

shell pass and two tube passes may be assumed.

Date :

Ft = 0.85

U = 600 W/m2ºC

Heat capacity of methanol = 2.84 kJ/kgºC

Bundle diameter clearance = 68 mm

Density of water = 995 kg/m3

Viscosity of water = 0.8 mNs/m2

Thermal conductivity of water = 0.59W/mºC

Density of methanol = 750 kg/m3

Viscosity of methanol = 0.34 mNs/m2

Thermal conductivity of methanol = 0.19 W/mºC

Length of tube = 4.88 m

Tubes outer dia = 20 mm,

Inner dia = 16 mm.

2. Draw a neat diagram of thermosyphon

reboiler and discuss its step by step design

procedure.

Unit II

3. Classify evaporators based on feed arrangements.

Describe their applications in detail. Also

discuss about the material of construction of

evaporators.

4. A standard vertical short tube evaporator

(Calendria-type) with the following process

conditions is to be designed :

Evaporator drum under external pressure of

1 kg/cm2

Amount of water to be evaporated = 2500 kg/h

Heating surface required = 220 m2

Steam pressure = 1.3 kg/cm2

Liquid density = 990 kg/m3

Vapour density = 0.083 kg/m3

Evaporator material = low carbon steel
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6. With a suitable example of solid-liquid

extraction, discuss the design procedure of solid-

liquid extractor.

Unit IV

7. What is McCabe Thiele method for determining

number of plates in the distillation column ?

Explain in detail.

8. Write short notes on any three of the following :

(a) Packed Column

(b) Valve Trays

(c) Steam Economy

(d) LMTD.
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