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Answer any five (5) questions

1. a) Distinguish between the terms ‘chan
b) Define specifi

¥ ge of state’, ‘Path’, and ‘Process’.
C heats
at constant pressure and at constant volume.

c) Write the steady f]
OWwW en i 3
€rgy equation for a single stream entering and a single stream leaving the

control volume and explain varioys terms in it.

Air flows steadily at the rate of 0.5 kg/s through an air compressor, entering at 7m/s velocity, 100kPa
press.ure and 0.95m’/kg volume, and leaving at Sm/s velocity, 700kPa pressure and 0.19m’/kg volume.
The internal energy of air leaving is 90kJ/kg greater than that of the air entering. Cooling water in the
compressor jackets absorbs heat from air at the rate of 58kW. Compute the rate of shaft work input to
the air in kW. Also find the ratio between the inlet pipe diameter to the outlet pipe diameter.

d) A heat engine is used to drive a heat pump. The heat transfers from the heat engine and from the heat
pump are used to heat the water circulating through the radiators of a building. The efficiency of the heat

engine is 27% and the COP of the heat pump is 4. Evaluate the ratio of the heat transfer to the

circulating water to the heat transfer to the heat engine.
6+4+(3+12)+15=40

a) What is an air standard cycle? Why are such cycles conceived?

b) Show that the efficiency of the Otto cycle depends only on the compression ratio.
¢) In a gas turbine plant, working on the Brayton cycle with a regenerator of 75% effectiveness, the air
e compressor is at 0.1 MPa, 30°C, the pressure ratio is 6 and the maximum cycle

at the inlet to th
turbine and the compressor have each an efficiency of 80% find the

temperature is 900°C. If the
regeneration.

' ' i due to
increase in cycle efficiency
percentage -
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3. a) Why are steam turbines compo < lhods of

compounding.
: ¥ : rvesh - s 2
b) Show that, the maximum diagram efficiency of the single stage impulse turbine is cos a. wher%i
Ny

the nozzle angle.
¢) Differentiate between water tube and fire tube boilers.

(5+10) + 15+|0\\‘
4. a) A 300 MW thermal power station is to supply power to a system having maximum and Minip,
demand of 240MW and 180MW respectively in a year. Assuming the load duration curve ¢, be f
straight line, estimate the load factor and the capacity factor. :
b) Define specific speeds for both the pump and the hydraulic turbine. State their significance,
¢) A centrifugal pump running at 900 RPM and delivering 0.3m’/s of water against a head of 25m,
flow velocity being 3m/s. If the manometric efficiency is 82%, determine the diameter and width of 4
impeller. The blade angle at outlet is g%
lS+lO+|5-
5. a) Derive an expression for the force exerted on submerged vertical plane surface by the static liquid g
locate the position of centre of pressure.
b) In a vertical pipe conveying oil of specific gravity 0.8, two pressure gauges have been installed 4
and B where the diameters are 16 cm and 8 cm respectively. A is 2 meters above B. The pressure Raugs
readings have shown that the pressure at B is greater than at A by 0.98 IN/cm’. Neglecting al Jo
calculate the flow rate.
¢) What is a Pitot tube? How will you determine the velocity at any point with the help of Pitot tube?
12+16+12=4
6. a) Describe with a neat sketch the working principle of a crankcase scavenged two-stroke engine.
b) What are the essential features of the good commercial Carburetor for automotive engine?
¢) The mechanical efficiency of a single-cylinder four-stroke engine is 80%. The frictional powe: s
estimated to be 25k W. Calculate the indicated power and brake power developed by the engine.
d) State the differences in the knocking phenomena ot S.I and C.I engines.
10+10+10+19
7. a) Assuming negligible heat losses from the tip derive the expression for temperature distributios =

heat transfer along a straight fin with uniform cross sectional area. Why insulated-tip solution & 5§

important for the fin problems?
b) Define Reynolds number. Why is it important?

Contd..P/3

For guidance of WBCS Prelims , Main Exam and Interview by WBCS Gr A Office
Toppers, WBCS Prelims and Main Mock Test (Classroom & Online), Optional

Subjects, Studymaterials, Correspondence Course etc.Call WBCSMadeEasy ™
9674493673 or mail us at mailus@wbcsmadeeasy.inType your text



| -3 -
l§ I' ¢) Engine ol is 1 be cog| d BW-(0)ME-I1/16
of ¢d fro 0
heat excl : Y
anger with, €00ling yq .C o 50 by Using q o
C; a rate of my= 0'08](g/q o dicr avallablc at 200¢ Wat Single Pass, counter flow, concentric tube
Ig % and oj » Water flows ine:
heat transfer coefficien ; il flows througl, el OWs inside a tube with an ID D= 2.5¢m at
IS U‘ E [
is 2009 Jkg °C i 72.2 wy (szC) oy ” bb 1l a rate ormm|=0.l()kg/s. Assuming overall
eCific hegy of 1€ tube length requir, o
g Waler i quired. Specific heg T
0§40 I'is 4180J/”C. P eat of engine oil
my
m (12+4)+6+18=40
be
8. a) Define
" dry bulb temperatype wet b
€pression ang dew point t ' s gy o
b) DeBcr‘ibe 5 emperature,
er
N, the cyele usinz il:‘;ion °f & vapour compression refrigeration
Of the refrigerant Fi)n t:.nd {-8 dlagrams. Why superheating of the
c) A refry ® evaporator is desirable 7
gerator machine uses Ammoni
el teneaat Nia as the working fluid.
S=49 perature of Ammoniam 1 o
anal n the evaporator coil is 0°¢
dand e 8 -eaves the evaporator at dry saturated
n .
e on If condenser exit temperature is 27°C determine
mpressor exit temperature of Ammonia and COP, Assume
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Bes Thermodynamic Properties of Amuwonia are as follows ;:
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emperature(°C) h(kJ/kg) 80(kJ/kgK) hg(kJ/kg) sg(kJ/kgK)
3 0 343,15 | 1.L716 1605. 4 5.0926 |
2=40 27 470,43 19122 162757, 5.768
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