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Note: 1) Question no. 1 1s compulsory
2) Attempt any three questions out of the remaining five questions.

3) Clearly mention the assumptions made if any.

Q.1 Solve any four - | 20

a) Differentiate between centrifugal compressor and axial compressors '
b) Explain Screw pump with neat diagram.
c) Define following terms for reciprocating compressors,

1) Mechanical efficiency

2) Indicated power

3) Volumetric efficiency

4) Free Air Delivery
d) A single-acting, single-cylinder reciproﬁﬁtingﬁr compressor is compressing 20 kg/min of
air from 110 kPa, 30°C to 600 kPa anddelwers it to a receiver. Law of comparision is le'zi
= constant. Mechanical efficiency is 80%. Find the power input to compressor, neglecting
losses due to clearance, leakages and 'céﬁﬁng.

e) Write a note on leak detection in‘compressed air network.

Q.2 a) Explain GDHSII‘UCIiQﬁ and working of single-stage, double-acting reciprocating air
compressor with neat labelied diagram. 10

b) A double:-a;c;;i_ng rfgc.ipr{-;ating pump, running at 40 rpm, is discharging 1 m’ of water per
minute. The pamp has a stroke of 400 mm. The diameter of piston is 200 mm. The delivery
and 'iuctm:n head are 20 m and 5 m respectively. Find the slip of the pump and power

required to.drive ihe pump. 10

Q.3 a) Explaia construction and working of axial compressor with neat diagram. 8
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b) A single-stage centrifugal pump with impeller diameter of 30 cm rotates at 2000 rpm and

lifis 3 m® of water per second to a height of 30 m with an efficiency of 75%. Find the number

of stages and diameter of each impeller of a similar multistage pump to lift 5 m" of water perFa,

second to a height of 200 m when rotating at 1500 rpm. i,

()4 a) What is cavitation? State the effects of cavitation and what precautions shnu.\iﬁ be mken
against cavitation. Py d s
b) A two-stage, single-acting reciprocating air compressor takes in air at | hpx and 300 K
Air is discharged at 10 bar. The intermediate pressure 15 ideal for mmlmUm work anc perfect
inter-cooling. The law of compression is pV = constant. The rate nf‘ cllschargc is 0.1 kg/s.
Calculate: 1) Power required to drive the compressor, y
2) Saving in work in compression with single stagf:- EDMPI@’QIG[‘I

3) Isothermal efficiency,

4) Heat transferred in intercooler. Take R— ﬁﬁﬁ? k:]’fkg Kand Cy=1klkg K. 12

Q.5 a) Write down the energy conservation ﬂpporﬁ;mtaes lh purnping system. 6
b) An axial- flow compressor has a cﬂnstaﬁt mal"\mlaf ity of 150 m/s and 50% reaction. The
mean diameter of blade ring is 35 cm &:Ld Mﬁd is 13, DGD rpm. The exit angle of blade is 3 ik

Calculate blade angle at inlet and wm‘k do# per kg of air, 8
¢) The internal and external, dl,amw‘:rs ‘of a entrifugal pump are 200 mm and 400 mm resp.
The pump is running at 1200-{9111. The vane angles of the impeller at inlet and outlet are
20° and 30° resp. The wgntm ihe impeller radially and velocity of flow is constant.

Determine the wori;fdpi-:é b}"th? impeller per unit weight of water 6

Q.6 Write short nmeon fﬁﬂbv"ﬁg (any four) 20
a) Trouble shﬁaﬁng in centrifugal pump.
b) quﬁ'm_ng of centrifugal pump.
c}-i?j_f‘fﬂé&;sysi:m in centrifugal compressor.
~d) Lnssts 1 axial compressor.

" e) Appiications of compressed air in industry.
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