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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Section A, B,

C and D. All questions carry equal marks.

Use of scientific calculator is allowed but

programmable calculator and mobile phone

is strictly not allowed.
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4. (a) Dry steam at 10 bar and 100 m/s enters

a nozzle and leaves it with velocity of

300 m/s at 5 bar. For 16 kg/s of mass

flow rate determine heat drop in nozzle

and final state of steam leaving nozzle

assuming heat loss to surrounding as

10 kJ/s. 7

(b) Write short notes on the following : 8

(i) Nozzle efficiency

(ii) Velocity coefficiency

(iii) Discharge coefficiency

(iv) Critical velocity.

Section C

5. (a) Single state impluse turbine has equal

blade angles and nozzle angle of 15º.

Determine maximum possible blade

efficiency if the blade velocity coefficient

is 0.85. Determine the blade speed to

steam velocity ratio if the actual blade

efficiency is 90% of maximum blade

efficiency. 7
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Section A

1. (a) In a boiler the coal having 88% C, 3.8%

H2, 2.2% O2 and remaining ash is burnt

in the furnace. It is found that CO2 going

with flue gases contitute to be 12% and

temperature of flue gases is 260ºC. The

flue gas sample is analyzed using Orsat

apparatus at room temperature. Determine

the percentage of CO2 that would be

there for complete combustion of fuel. 7

(b) Describe superheated, enconomizer and

air pre heater with neat sketches. Also

indicate suitable location of these on a

boiler with line diagram. 8

2. (a) Differentiate between fire tube and water

tube boilers.

Or

Explain working of Orsat analyser for

fuel gas analyser. 5

(b) Differentiate between mountings and

accessories. 4

(c) A boiler is being tested for 24 hours and

during this trial steam at average pressure

of 10 bar, dry saturated is produced from

15 ton of water consuming 1.5 ton of

coal. Composition of coal has 3%

moisture and 4% ash. Feed water is added

at 35ºC. Determine :

(i) The boiler efficiency

(ii) The equivalent evaporation per Kg

of dry coal

(iii) The equivalent transportation per Kg

of combustible persent in Coal. 6

Section B

3. (a) A stream power plant uses stream as

working fluid and operates at boiler

pressure of 5 MPa, dry saturated and a

condenser pressure of 5 kPa. Determine

the cycle efficiency for : Carnot cycle

and Rankine cycle. Also show that T-S

representation for both the cycles. 7

(b) Compare reheat and regenerative cycle

with simple rankine cycle. 4

(c) Describe combined heat and power cycle.

4
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(b) A De Laval turbine runs with steam

supplied at 16 bar, 250ºC. The nozzle

efficiency is 90%, blade velocity

coefficient is 0.98, mechanical efficiency

is 95%, nozzle angle is 15º, symmetrical

blades with 30º angle, mean diameter of

wheel is 80 cm, back pressure is 0.15

bar. Determine :

(i) The speed of rotation

(ii) Steam consumption per-bhp-hr

(iii) The stage efficiency

(iv) The percentages energy loss at exit.

8

6. (a) What do you understand by compounding

of steam turbine ? Describe different

types of compounding of steam turbines.

7

(b) Classify the steam turbine and

differentiate between Steam Turbines and

Steam Engines. 8
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Section D

7. (a) In a condenser the vacuum of 71 cm of Hg

is maintained with barometric reading of

76 cm of Hg. Temperature in condenser is

35ºC while hot well is at temperature of

30ºC. The cooling water is circulated at the

rate of 800 kg/min and condensate is

available at 25 kg/min. The temperature of

cooling water at inlet and outlet are

15ºC and 25ºC. Determine the mass of air

in kg/m3 of condenser volume, dryness

fraction of steam entering condenser and

vacuum efficiency. Take mercury density

as 0.0135951 kg/cm3. 8

(b) Differentiate between surface condenser

and jet condenser. 4

(c) Discuss the effect of air leakage upon

the performance of condenser. 3

8. (a) A single stage single acting reciporcating

air compressor has air entering at 1 bar,

20ºC and compression occurs following

polytropic process with index 1.2 upto

the delivery pressure of 12 bar. The

compressor runs at the speed of 240 rpm

and has L/D ratio of 1.8. The compressor

has mechanical efficiency of 0.88.

Determine the isothermal efficiency and

cylinder dimensions. Also find out the

rating of drive required to run the

compressor which admits 1 m3 of air per

minute. 8

(b) Define isothermal efficiency. What do you

understand by multistage compression ?

What are its merits over single stage

compression ? Discuss the significance

of intercooling upon the performance of

multistage compression. 7

Or

What is the optimum pressure ratio for

perfect intercooling in between two stages

of compression. The inlet and outlet

pressure may be taken as P1 and P3. 7
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