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THERMAL ENGINEERING - II

(Common to AME,; ME)
Max. Marks: 75

=This questlon paper containé twé parts A aud B

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

................ PART - A

(25 Marks)
Draw Rankine cycle on p-V and T-S diagra.ns. [2]
What is meant by Reheating and its advantages? (3]
- Write the significance of accessories of a bailer. . e 2]

" Draw diffefént fiozzle crossisections and exp) Iam them i 3]
Draw velocity triangle at exit for impulse turbine. (2]
Explain the working principle of Ejector condenser. [3]
What is the purpose of regeneration in the gas turbine? [2]
Explain the purpose of compressor in gas turbine plant. [3]

i), .~ Write equatlon for Thrust power-z md plopulswe powel. e 2]
: EE LY

PART -B .
(50 Marks)

;- Draw combined; -cycle diagrdm and explain hneﬂy N
“In a steam tmbme installation rurining on idéal Rénkine cyclé steain leaves the meel at

10 MPa and 700°C and leaves turbine at 0.005 MPa. For the S0 MW output of the plant
and cooling water entering and leaving condenser at 15°C and respectively determine.

1) The mass flow rate of steam in kg/s
it) The mass flow rate of condenser cooling Wdter in kg/s

i) The thefmal efficiency of eycle N

“1v) The ration 6f heat supplied diid 1eJected (in boiler and condenser 1espect1vely)

Neglet K.E. and P.E. changes. [5+5]

OR
Explain the significance of adiabatic flame remperature.
Draw the hne dlafnam and ,xplam the ﬂue £as analys1s usmg OlSdt apparatus. ‘[5+5]

' 'Compare and contrast the boﬂer mountmgs and accessories.

Draw the line diagram and explain the warking of a Benson boiler and mention its
limits. [5+5]
OR




“An impulse turbine of MW has steani entering at 20 bar 300°C and “steam

Derive the gguation for criti¢al ;;pressure ratigim:fiozzles. i .0 HIE
consumption of 8 kg per kW hour. Steam leaves at 0.2 bar and 10% of total heat drop is

Jost in overcoming friction in deveining portion of nozzle. If throat diameter of each

nozzle is 1 cm then determine (i) the number of nozzle required (ii) exit diameter of
[5+5]

when steam mass flow rate is 3 kg/s. Steam enters moving blade at 350 mv/s and leaves
the stage axially. Considering velocity coefficient of 0.9 and smooth entry without

shock into blades, determing. the nozzle angle and blade angles. Solve using_velocity

« tediagram. i

OR
Draw the line diagram and explain the working of evaporative condenser.
In a reaction turbine 6 kg/s steam is admitted at 15 bar dry saturated in the first stage.
Turbine has eight pairs on mean diameter of 50 cm and run at 3000 rpm with mean

~-blade speed.to steam velocity.ratio of 0.8. There.occurs tip leakage of steam at-all.rows
“amounting £6 10% of total afid éfficiency of Wéiking steam is 85%. Considering blade

outlet angles for both fixed and moving blades to be 20°, determine the following

-, .iii) The mean: blade height. . .- e R el

8.a)
b)

analytically.
i) The output from turbine in hp
ii) The pressure of steam leaving turbine,

Briefly derive the equation for Brayton cycle efficiency.

In a Brayton cycle gas turbine power plant the minimum and maximum temperature of
the cycle are 300 K and 1200 K. the compression is carried out in two stages of equal
pressure ratio with intercooling of the working to the minimum temperature of the cycle

“after the fi;fé}-§tfgtge of con)_-'l‘ii‘efséion. The e@f‘rﬁireﬂﬁf_:xpansion i;éjjcgjf%'ied out in;bhgf@tage

| “~only. The fsentropic efficiency of both conipressors is 0.85 and-that of the ‘turbine is

‘DA gas turbinéiplant has air-being supplied or ge
compressed up to 5 bar with isentropic efficiency of 85%. Compressed air is heated

-Neglect the.air property variation throughout.cycle. Take y=14, .. ooy o

0.9. Determine the overall pressure ratio that would give the maximum net work per kg

working fluid. Take y=1.4. [5+5]
OR

Draw the line diagram and explain the Reheat gas turbine cycle. o

fat’ -bar, 270 Citd ;compressor for getting

upto 1000 K in combustion chamber where also occurs a pressure drop of 0.2 bar.
Subsequently expansion occurs to 1 bar in turbine. Determine isentropic efficiency of

turbine , if thermal efficiency of piant is 20%.
[5+5]




10:8)::

b)

Explam the wm kmg of Tu1bo t _‘_engine wiﬂyﬁfﬁhghelp of press:ijﬁre;;fﬁyelocity, teffiperature

“yariations.

A jet propulsion engine has compressor with pressure ratio 4 and compressed air enters
into combustion chamber where combustion occurs so as to yield temperature of 500°C
at turbine inlet. Actual temperature at inlet to combustion chamber is 10% more than
that of isentropic compressor temperature rise. Exhaust from turbine is expanded up to

*“atmosphenc -pressure of 1 bar The ambient tempelature is 285 K Determine (1) power

“"required to derive compressor (i) air fuel ratio if calorific value of fuel is 43100 KJ/ kg,

(i) static thrust developed per kg of air per second. [5+5]
OR
Derive the equation for propulsive efficiency of rocket propulsion.

K__Compare agd_ contrast liquid, _apgisolid propa!.,l_ang‘_rocket engigf;;?* ip detail. :[5+5]
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