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Note: 1) Question paper consists of Part A, Part B.

;’What 18 knocking:, in SI engines‘? i
‘Explain the factors that affect the process of carburatmn

__,.-What are the basu, requirements dem gn gas turbine COI‘i’lbUSIlOIl chambers

i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.
iii) In Part B, Answer any one question from each unit. Each question carries 10 marks
and may have a; b as sub questiens A R Y T

(25 Marks)

What is valve timing diagram? Draw the valve timing diagram for four stroke diesel
engine. [2]
Explain octane and cetane number of IC engine fuelq What ONS8O repreqentq?

[

[

[

What is CRDI engine? Explain. [
List the parameters by which performance of an engine is evaluated. [3]

Explain the working of gas turbine cycle. [

Draw schematic of gas turbine cycle with regeneration. [

Draw the simple turbojet cycle. [

[

PART B
(50 Marks)

Describe the working principle of the four stroke CI engine. Mention the typical values
of valve timings for a four stroke CI engine

‘What is.fuel rating?. How the petro] is ratcd‘? DISCH% the methods to- lmprove the fuel
i__ratmg in SI Engine ] ol . T . i

How to achieve cold starting in S.I. Engine? Explain the reasons for starting of engine
cold conditions.

How is the SI engine fuels rated in terms of octane number? Define the octane number
scale and give the reasons for selecting this scale. [5+5]

.;-"Explam the workmg pr m(:lple of: ﬁiel mjector w1th neat diagram : ;
‘Explain different stages of ‘combustion in CI engines along with a P-0. diagram [5+5) /

OR
Describe the principle of a timed injection system. What are the two methods of fuel
injection using timed injection?
How the antiknock additives prevent detonation in S.I. Engine? What are different
additives used in S I Engine‘? Explaln [5+5]
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‘tempefature of the. cycle' is 600°C. A~

Explain the method of conducting retardation test in internal combustion engine and
compare this method with Willian’s line method.

__..-D1scuss the Var10u5 c.hdng:,es n fuel ngechon system m S A, engmee Wrth nedt sketches:.

OR
An eight-cylinder, four-stroke engine of 9 cm bore and 8 cm stroke with a compression
ratio of 7 is tested at 4500 rpm on a dynamometer which has 54 cm arm. During a
10 minutes test the dynamometer scale beam reading was 42 kg and the engine
consumed 4.4 kg of gasoline having a calorific value of 44000kJ/kg. Air 27 °C and

}-bar was supplied-to the carburetor at the rate of 6-kg/min. Find (a) the brake power,
i___dellvered (b) the brakc ‘mean effcctwc preswre (c) the brake speCIﬁc fuel consumptlon___!‘
(d)“the brake specific air consumption (e) thé-brake thermal efficiency (f) the *

volumetric efficiency and (g) the air-fuel ration. [10]

Explain the use of inter cooling, reheating and regeneration of a gas turbine.
Air is drawn in a gas turbine at 18°C and latm and 1 bar and leaves the compressor at
5.bars. Data observed are: Temperature of gases entermg the turbine = 67 8°C, pressure

1) Quantity of air, if plant develops 1065 kW

i1) Heat supplied/kg of air circulated

ii1) Thermal efficiency of cycle. [5+5]
OR

A gas turbine takes atmospherlc air at 1 atm and ISOC There are two stages with

-perfect/ mtercoolmg in" between. The “total prcqsure ‘ratio is8." The, maximum’ Wi
reégenerator -is ; used which recovers 60%, of

available heat nc = 0.83, nr = 0.86. Determine the thermal efﬁ01ency

A gas turbine plant works between temperature limits of 300 K and 900 K and pressure
limits of 1 atm and 4 atm. The initial efficiency of the compressor is 0.8 and that of
turbine is 0.85. Estimate the thermal efficiency of the plant and the hp available if the
fuel consumptlon is 1 kg/ s. The heatlng Value of fuel is 41. 840kJ/kg [5+5]

E3:__Der1ve an expreseron f@r Jdegree of reactlan in axaa] ﬂow gas turbmeq wrth the help of __'!" ; b

velocity trlangles

Discuss the combustion process in combustion chamber of a gas turbine engine with the

help of a suitable diagram. [5+5]
OR

A turbojet aircraft is flying at 800 km/h at 10700 m altitude where the pressure and

temperature of the atmosphere are. 0 74 bar and -SOOC respectlvely The _compressor

"'developed and £ha! “specific fuel wnsumptlon An kg’ kNs usm,g., lhe followmg-‘ff

information: entry duct efficiency 0.9; isentropic efficiency of compressor 0.9; total
head pressure loss in the combustion chamber 0.14bar; calorific value of fuel
43100kJ/kg. Combustion efficiency 98%; isentropic efficiency of turbine 0.92;
mechanical efficiency of drive 98%; jet pipe efficiency 0.92: nozzle outlet area 0.08 m?
Cp and y for the compressmn process 1.005kJ/ kg/K and 1.4; Cp and y for the

:_-'combustron and’ expanqlon precesses l 15kJ/kng and_ 1331 As'-zume that ‘the:
‘nozzle is t.onvergent - o T Y

---00000---

i I_egmbustion chamber = 0 lbar T{wmpressor f 85/6 T]__-ombustlon 85/ -:T]turblne 80 A),
‘y=1.4 Cp'= 1.024kJ/kg for gas. Find" e £ i £ ¥,

103, .



