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17"ME43

Note: 1, Answer any, FI VE full questions, choosmg
ONE fuIl questzon from each module
2. Use of T Tiermodynamic data hand Book is permitted.
: Module-1 .
1 Draw neat P-V and T-S diagram of air standard dual.¢; cle and derive an expression for air

standard efficiency in fe f compression ratlo,‘expleswn ratio and cut-off ratio. Under
what conditions the dugl¢ycle becomes Otto and Diegel cycle. (10 Marks)
An air standard diegel ¢ycle has a compression ratio 16. The temperature before compression
1s 27°C and the ‘t nperature after expansion 27°C. Compute:

(10 Marks)

“Regenerator and
(10 Marks)

txmum pressure Ar{a 10 a,na maximum pressure ratio for maximum
Ite,smaximum temperature of Brayton cycle and

(10 Marks)

Explain with schematic dlagram and T-S dlagramv tgyton cycle with
i1) Inter-cooler and wr;te quation for the thermalefficiency.

-s diagram, explain regenerative
{-derive an expression for its thermal
3 (10 Marks)

tween the boﬂex‘?pressure of 30bar and condenser pressure
ife..is drysaturated, determine Rankine cycle

s superheated by 66°C, what is the effect on
(10 Marks)

List the plopértlrés of an ideal bmary ﬂuld (10 Mar! ks)
A reheat cycle operating between 30 bar and 0.04 bar pressure. The temperature of steam
supplied from boiler is 46 ="'The first stage of expansion takes place till the steam is dry

saturated and then reheafed %0 450°C and then expanded in second in stage.
Determine:

i)  Reheat pressure.

ii)  Quality of'exhiaust steam

iii) Ideal cyclesetficiency

iv) Steam Rate

v)

pressure ratio. (10 Marks)
1of3
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Module-3
List the methods used for finding out indicated powerf,ﬂ n internal combustion engine.
Explain the method applicable to multi-cylinder engin (08 Marks)
The products of combustion of an unknown thydrocarbon C.H, have the following
composition as measured by an Orsat’s apparats
CO, = 8%, CO=0.9%, O, = 8.8%, N, = 82.3%
i)  The composition of fuel
ii)  A:F ratio

iii) The percentage excess air used (12 Marks)
i)  Enthalpy of formation

ii)  Adiabatic flame temp

iii) Combustion efficien {

iv)  Stoichiometric air: e (08 Marks)

test run:
Cylinder diamete

4cm, stroke 48cm, effec ve dlameter of brake drum 1.25m, net load on

the brake» ‘123_\,‘ N, Average speed 226 JERPM, Average explosmns per minute 77,

cy mdlcated thermal efﬁcnency, :
ake NTP conditions
(12 Marks)

Detef;mne mechanical efﬁmeno’&_, brrake thermal effi
also draw up a heat balance sheet for the engine on:pércentage basis.
as 760mm of mercury and 02C

diagram explain summer
air conditioning s ftam for hot and dry outdodr condition. ™ . (10 Marks)
A vapor compression plant uses Ri12.and is to deverop 5 tonnes of refrigeration.
The condenser and evaporator temperature are to be 40°C and -10°C respectively. The vapor
is dry saturated at compressor mlet and there is no unde ~eooling. Determine:

With the help of schematlc diagram and appmﬁnate psychromy

¢
iii) The pressure ratio

) "COP of the plant (10 Marks)

. Explam the follo ng with the help-of P-h and T-S diagram the effect of under cooling the

liquid refrige nd super heatmg'*the vapor refrigerant on the performance of VCR cycle.
. (10 Marks)

conditions:
Outdoor conditions — 143°CDBT and 10°C WBT

Required conditions — 20°C DBT and 60% RH

Amount of air circulation — 0.30m*/min/person

Seating capacity. ofbffice — 60 persons.

The required condltlon is achieved by heating and then by adiabatic humidification.
Determine: i) Heatmg capa01ty of the coil in KW and surface temperature required if the
bypass factor’ of the coil is 0.4 ii) The capacity of the humidifier. Also draw the flow
(10 Marks)

20f3
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Module-5 e
Obtain an expression for the volumetric efficiency of a single stage air compressor in terms
of pressure ratio, clearance and ‘h’ the exponent of expansion and compression. Why
intercooling is necessary in multistage compression?.- (10 Marks)
A singe stage single acting air compressor has. cylinder bore of 15c¢m and Piston stroke of
25cm. The crank speed is 600rpm. The air taken from the atmosphere is at 1 bar and 27°C
and delivered at 11 bar. Assuming both expansion and compression processes are according
to the law PV'? = constant and clearance. is 5%. Determine: i) Power required to drive the
compressot, assuming mechanical efficiency as 80%; ii) What will be change in power
required to drive the compressor ifcléérance is 10% with other conditions remaining same.

(10 Marks)

¥ OR
What is critical pressure ratio? Derive an expression for pressure ratio which gives
maximum discharge through the nozzle. S (10 Marks)

The steam expands from 3barto 1 barina nozzle. The initial velocity is 90m/s and initial

temperature is 150°C:-Determine the exit velocity of steam:

iy If expansionis isentropic in nozzle

i)  The nozzle efficiency is 95%. (10 Marks)

ook ok ok R
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