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INSTRUCTIONS TO CANDIDATES:
SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each.
SECTION-B contains FIVE questions carrying FIVE marks each and students have to attempt any FOUR questions.

SECTION C contains THREE questions carrying TEN marks each and students have to attempt any TWO questions.

Q No. | Description - co BL Marks

SECTION A 20

A single-stage reciprocating air compressor takes in air at 1 bar and

compresses it to 5 bar. The suction volume is 0.2 m*/min. Find the work

. .| done per minute, assuming isothermal compression. (Take pl= s = )
1bar=100kpa).

b. Explain superheated steam in thermodynamics. CO-1 [2 2

C: . Define the dryness fraction of steam and its significance. CO-2 Ll 2

d. Illustrate the use of Mollier chart in analyzing steam processes. CO-2 D) 2

List the thermodynamic variables that effect the efficiency and output of

rankine cycle. At Bt .

Compare ideal and actual Raflkine cycles and highlight the reasons for . -

i £
deviations in real systems. i - %

g. INlustrate a convergent—divergent nozzle by labeling the throat. ' CO-4 L2 2

< Compare impulse and reaction turbines and highlight their differences in :
" | working principles and applications. 20 ke 2

. State Dalton’s law of partial pressures as applied to condensers and its
. significance in condenser operation. e G A

i Summarize the function of a cooling tower in a condenser system and its _
. importance in heat rejection. Ho ke “

SECTION B v 520

A single acting two stage compressor with complete intercooling delivers 6
kg/min. of air at 16 bar. Assuming intake at 1 bar and 15°C and compression
and expansion with the law p.V*!-* = C, Solve for the below parameters: (i)
2, Power required to run the compressor. (ii) [sothermal efficiency (iii) Free air | CO-1 L3 S
delivery. (iv)If the clearance volume ratios for L.P. and H.P. cylinders are

0.04 and 0.06, calculate the volumetric efficiency and swept volumes for

each cylinder. The speed of the compressor is 420 r.p.m.

LM
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List the stages of combustion in IC engines and briefly explain each stage
with respect to the combustion process and its effect on engine performance.

CO-2 L4 S

In a vapour power cycle, the steam enters the HP turbine at 4 MPa and 450°

C. After expansion to 0.8 MPa, the steam is reheated to 450° C and then CO3 a5 e
. 0-3

expanded in the LP turbine to the condenser pressure 15 kPa. Determine

cycle efficiency and steam quality at LP turbine exit.

Analyze the effect of blade friction and speed ratio on the blade efficiency of
St an impulse turbine. Derive the condition for axial discharge and explain its CO-5 L4 S

significance.

The absolute pressure in the condenser is 11.56 kPa when the barometer
reads 1 bar The temperature is 40° C. Determine the partial pressure of air, CO% = c
vacuum efficiency and the mass of air present in the condenser per kg of ; ;

steam.

SECTION C 20

Steam at 20 bar and 360° C expands in a steam turbine to 0.08 bar. It is then
‘condensed in a condenser to saturated water. The pump feed back the water CO-2 L4 ol 10
to boiler. Assume, ideal Rankine cycle and Examine: (i) Net workdone/kg of

steam (ii) Rankine efficiency.

Construct a binary vapour power cycle and utilize appropriate
g | thermodynamic principles to explain its working with the help of a neat co4 L3 10
i schematic diagram. Also, analyze how it enhances overall thermal efficiency

under varying operating conditions.

Draw the velocity diagram for a velocity compounded impulse turbine
having two rows of moving blades separated by a ring of fixed blades with
the following particulars : Nozzle angle, a: = 10°; Moving blade tip

P discharge angles,pl= (p.2 = 30°;‘ fixed blade. d?schargc angle,a2 = 13°. P04 Ls 10
Assume a loss of 10% in velocity due to friction when the steam passes over E

a blade ring. Determine the blade velocity for a steam velocity of 500 m/s

from the nozzles so that final discharge of steam is axial. Also, determine the

power developed for 1 kg/s of steam flow and the stage efficiency.

NOTE: Disclosure of Identity by writing Mobile No. or Making of passing request on any page of Answer Sheet will lead to UMC against the

student.



