QPC: RI18001101 AR - 18 Reg. No.

GIET MAIN CAMPUS AUTONOMOUS GUNUPUR — 765022
B. Tech Degree Examinations, June - 2021
(Sixth Semester)
BCHPC6010 - PROCESS EQUIPMENT AND DESIGN

(Chemical Engineering)

Time: 2 hrs Maximum: 50 Marks
Answer ALL Questions

The figures in the right hand margin indicate marks.

PART — A: (Multiple Choice Questions) (1 x 10 = 10 Marks)
Q.1. Answer ALL questions [CO#] [PO#]
a.  Arupture disc' is provided in chemical equipment as an accessory meant for 1 1
(i) Relieving excess pressure (ii) Creating turbulence
(iii) Mixing rate (iv) Neither (a) nor (b)
b. When one of the fluids is highly corrosive and has fouling tendency, it should 1 1

(i) Preferably flow inside the tube for its (ii) External Cleaning
easier internal cleaning

(iii) Flow at slow velocity (iv) High velocity

¢. Inabag filter, the pressure drop increases directly as the 1 1
(i) Density of the gas, but is independent (ii) Density of the gas and inversely as
of the viscosity of the gas viscosity of the gas
(iii) Viscosity of the gas and inversely as  (iv) None of the above
density of the gas

d. Pick out the wrong statement pertaining to the design of a basket type evaporator. 2 1
(i) It is used for high viscosity liquor (ii) The tube bundle is suspended on
having large rate of scaling bracket
(iii) There is no central downtake (iv) All the above

e. Inaheat exchanger, shell side fluid velocity can be changed by changing the tube 2 1
(i) Layout (i) Pitch
(iii)Bothaand b (iv) None of the above

f.  Which of the following lengths of heat exchanger tubes are normally not used in 2 1
practice?
(i)2.5m (i) 3.5m
(iii) 10m (iv) 6m

g. The operating pressure drop range in a bag filter is about mm water gauge. 3 1
(i) 50-150 (i) 100-169
(iii) 500-890 (iv) 40-70

h. Alan is used for changing the direction of a pipeline. 4 1
(i) elbow (i) joint
(iii) Flange (iv) Compressor

i.  Which of the following types of reactors is the safest from operation point of view? 4 1
(i) A vapor phase reactor (ii) A pot typereactor
(iii) liquid phase reactor (iv) None

J. In case of a shell and tube heat exchanger, the effect of L/D on inside film heat 4 1
transfer co-efficient (hi) vanishes after a Reynold number of
(i) 1000 (if) 2000

(iiii) 4589 (iv) 10000



PART - B: (Short Answer Questions)

0Q.2. Answer ALL questions

a.

b
C.
d

PART - C: (Long Answer Questions)

What are the factors to be considered for Plant Layout?

Explain the role of Environmental impact, and effluent disposal on site selection Process?
What is AIChE method?
What is a heat exchanger? Mention some of its applications?

What is the purpose of pressure vessel codes and standards

Answer ANY FIVE guestions

3.
4.
5.

Discuss flow sheets of Metal extraction industries.

Discuss the importance of heat and mass transfer operations.

A liquid mixture of benzene toluene is being distilled in a fractionating column at 101.3

k Pa pressure. The feed of 100 kmole/h is liquid and it contains 45 mole% benzene (A)

and 55 mole% toluene (B) and enters at 327.6 K. A distillate containing 95 mole%

benzene and 5 mole% toluene and a bottoms containing 10 mole% benzene and 90
mole% toluene are to be obtained. The amount of liquid is fed back to the column at the

top is 4 times the distillate product. The average heat capacity of the feed is 159 KJ/kg

mole. K and the average latent heat 32099 kJ/kg moles. Calculate i. The kg moles per
hour distillate, kg mole per hour bottoms ii. No. of theoretical stages at the operating
reflux. iii. The minimum no. of theoretical stages required at total reflux iv. If the actual
no. of stage is 10, what is the overall efficiency increased at operating condition

compared to the condition of total reflux? The equilibrium data:

Temp. | 353.3 | 358.2 | 363.2 | 366.7 | 373.2 | 378.2 | 383.8
(K)
Xa 1 0.78 | 058 | 045 |0.258 013 |0
Ya 1 0.9 0.777 | 0.657 | 0.456 | 0.261 | O

A liquid feed consisting of 1200 gmoles of mixture containing 30% naphthalene and

70% dipropylene glycol is differentially distilled at 100 mm Hg pressure and final
distillate contains 55% of the feed solution. The VLE data are

x84 |11.6|28.0|506|68.7|80.6 |88
y 2234111629 |748|80.2 |84.4 |88
a. determine the amount of distillate

b. determine the napathalene and in residue and distillate.

A heat exchanger is to be designed to condense an organic vapour at a rate of

500kg/min. Which is available at its saturation temperature of 355 K. Cooling water at
286 K is available at a flow rate of 60 kg/s. The overall heat transfer coefficient is 475

W/m2C Latent heat of condensation of the organic vapour is 600 kJ/kg.

Calculate

a) The number of tubes required, if tubes of 25 mm outer diameter, 2mm thick
and 4.87m long are available, and

b) The number of tube passes, if cooling water velocity (tube side) should not
exceed 2m/s

A counter flow double pipe heat exchanger using super-heated steam is used to heat

Page 2 of 3

[CO#]

Marks
(6)
(6)
(6)

(6)

(6)

(6)

[CO#]
1
1
2

(2 x5 =10 Marks)

[PO#]

1

2
2
2
2

(6 x 5 = 30 Marks)

[PO#]
2
2
2



10.

water at the rate of 10500 kg/hr. The steam enters the heat exchanger at 180°C and
leaves at 130°C. The inlet and exit temperature of water are 30°C and 80°C respectively.
If the overall heat transfer coefficient from steam to water is 814 W/m? K, calculate the
heat transfer area. What would be the increase in area if the fluid flow were parallel?

Design of storage tank and its significance and its safety measures.

Design of high pressure vessel and its significance

--- End of Paper ---
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