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Answer any five questions
All questions carry equal marks

l.a) Whygthe i
Engines?
b)  What are
significan

Gsir cycle? [8+7]
2.a) Describe the mi @rement in S.1. Engine for different speed conditions. How to

ences between air standard cycle and fuel-air cycle? Explain the

achieve above requi om the carburetor.
b) How to achieve cold sta . Engine? Explain the reasons for starting of engine
cold conditions. [8+7]

also suggested the suitable flame p ion velocity to avoid knocking.

3.a) Explain the effect of different operati arameters on flame propagation velocity and
b) Differentiate between uncontrolle ” jon and controlled combustion in C.I.

Engine and explain the percentage of heét relgase. [8+7]

4.a)  What are different methods of obtaining air Swi I. Engine combustion chamber?

Explain in detail.
b) How the antiknock additives prevent detonation i&ngine? What are different

additives used in S.1. Engine? Explain. [7+8]
5.a) An engine is used on a job requiring 110 kW B.P., the rfie ie@lefficiency of the
engine is 80 % and the engine used 50 kg fuel per hour conditions of
operation. A design improvement is made which reduces the engi igtion by 5 kW.
Assuming the indicated thermal efficiency remains the same, how f fuel per

hour will be saved.
b) Explain the method of conducting retardation test in internal combustio@ nd
compare this method with Willian’s line method. ]

6.a) Derive the expression for the volumetric efficiency of a reciprocating air compres
terms of clearance ratio, pressure ratio and index of the compression.

b) A single stage single acting reciprocating air compressor running at 900 rpm delivers
air at 12 bar. The induction and free air conditions can be taken as 1 bar and 300 K and
the free air delivery as 0.5 m®min. Calculate the bore and stroke, the volumetric
efficiency, the indicated power and the isothermal efficiency. Assume the index of
compression and expansion is 1.3. [7+8]



An axial flow compressor with compression ratio as 5, draws air at 20°C delivers it at
50°C. Assuming 50% degree of reaction, find the velocity of flow if the blade velocity
is 100 m/s. Also find the number of stages if work factor = 0.85, a. = 10°, p = 40° and
Cp = 1.005 kJ/kg K.

WAhat is fluid slip? Define the slip factor and give three formulae to calculate the slip

tap for the centrifugal compressor. [8+7]
8.a) a e gas turbine plant air enters the compressor at 1 bar and 27° C and leaves at 6
bar

b)

s then feated in the combustion chamber to 700° C then enters in the turbine and
expands t he isentropic efficiency of compressor and turbine are 80% and 85%
respectiv ombustion efficiency is 98%.The pressure drop in the combustion

consumption (i | ratio.
Prove that the p io of a closed cycle for maximum work output is a function
of limiting tempera igmf the cycle i.e. ry = [Ta/T]"2", [8+7]

chamber iS"0s @stermine (i) Thermal efficiency (ii) Work ratio (iii) Specific fuel



