Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fcurth Semester B.E. Degree Examination, Dec. 2017/Jau 2018
’ Applied Thermodynamics >

‘ Max Marks: 80

Note: 1. Amww FIVE full questions, choosing one full question from each module.
2. Use thermodynamtc data hand book and steam tables i. is permttted.

\;s

Module-1 '
Compare the otto : dlesel and dual cycles on P-V dlagram and "l S diagrams, when heat is
supplied to each cycle is'same. : (08 Marks)
Derive air standard efﬁcwncy expression for dual combustlo'l cycle. (08 Marks)
OR <
With a schematic dlagram-' explam a closed cycle gas: turbmeCMR{T LIBRARY (04 Marks)
With the help of neat diagram, explam a Rocket engme BANGALORE - 560 037 (04 Marks)

The air enters the compressor of an.open cycle censtamt pressure gas turbine at a pressure of
1 bar and temperature 20°C. The _pressure of the“air after the compression is 4 bar. The
isentropic efficiencies of the compressor and turbine are 80% and 85% respectively. The air
fuel ratio is 90 : 1. If flow rate of &if/is 3 g/sec Find (i) Power developed (ii) Thermal
efficiency of the cycle. {
Assume Cp = 1.0 kJ/kgK and y = 1 4 for a1r and gases. Take calorific value of the fuel as

41800 KJ/kg. 2 y (08 Marks)
Nlodule"Z\‘;_;_/‘

List out the factors affecting the effimency of the Rankine cycle. (04 Marks)

Compare the Rankine and the Car mt ‘cycles of steam power plants. (04 Marks)

pressure is 0.4 bar. Calculate Qarnot and Rankine efﬁcwncy of the cycle neglect the pump

work. V7N I (08 Marks)
OR >

What do you mean by; € eneratwe cycle? With help of neat dxagram explain the working

of a regenerative Rankme cycle and derive the efficiency of the eycle (08 Marks)

Consider a regenelatlve vapour power cycle with open feed watercheater. Steam enters the
turbine at 9 MPa'aud 350°C and expands to 0.9 MPa where some of the steam is extracted
and passed to-the-open feed water heater operating at 0.9 MPa ”'“he remaining steam
expands through the remaining part of the turbine to the condenser p;essure of 0.01 MPa.
Saturated {iquid exits the open feed water heater at 0.9 MPa. If the net power output of the
cycle is 120 MW. Determine

(1) Thermal ‘efficiency (i) Mass flow rate of steam entering the turbme < (08 Marks)

‘ Module-3
Explam 'the following terms with reference to a combustion process:

‘Methane is burned with atmospheric air. The analysis of the products on a dry basis' is as

follows:
CO; =10%, O, =2.37%, CO = 0.53%, N, = 87.10%

(i) Determine the combustion equation.

(i)  Calculate the air fuel ratio on mass basis.

(iii)  Percent theoretical air. (08 Marks)
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“Explain the combustion phenomenon in C.I. engine. :""\(‘68 Marks)
A slngle cylinder 4 stroke diesel engme gave the following results while annmg on full

load. Area of indicator card = 300 mm?, Spring constant = 1 bar/mm,
Length of the diagram = 40 mm, Speed of the engine = 450 rpm, Load on the brake =370 N,
Spring. balance reading = 50 N, Diameter of the brake drum = 1.2 m,
Dlame\ter”of the cylinder = 160 mm, Stroke of the piston =200 m,
C.V of the fuel = 41800 KJ/kg.
Calculate (r) “IMEP

(ii)./BP and brake mean effective pressure

(iii) B‘SF\J (Brake Specific Fuel Consumption)

N\,

(iv) Bra\ke‘ th_ermal and indicated thermal efﬁ01ency. oy (08 Marks)
AN Module-4 A
With the help of a neat sketch explain a simple vapour absorptlon cycle. (05 Marks)
Explain the various factors affectmg the performance ¢ of a vapour compression system.
R (04 Marks)

A vapour compression refrrg tator uses methyl, c} i 1de (R-40) and operates between
temperature limits of —10°C and 45°C. At the entry to the compressor, the refrigerant is dry
and after compression it acqu1res a temperature 0f .60°C. Find the C.O.P of the refrigerator.

N7/ (07 Marks)
Define the following terms: i J
(i) Dry bulb temperature (DBT) RY
(i) ~ Wet bulb temperature (WBT) « Cqu ] m:lo\ T
(iii)  Specific humidity. P - 8 -.;j BANGN
(iv)  Relative humidity. > (08 Marks)

Atmospheric air at 101.325 KPa has 30 C ‘DBT. and 15°C DPT. Without using the
psychromatic chart, using the prope"ty values from’ the tables Calculate
(i) Partial pressure of air and water vapour. .
(ii) Specific humidity
(iii)  Relative humidity.— \&re
(iv)  Vapour density ard enthalpy of moist air. & (08 Marks)

W~ Module-5 S
Obtain expression: for volumetric efficiency of a single stagc air’ compressor in terms of
pressure ratio, clearance and ‘n’ the polytroplc index. e (06 Marks)
What are dlsadvaﬁt'\ges of a single stage air compressor? (0% (02 Marks)
A two stage’ 411‘ compressor with perfect intercooling takes in air at 1 bar 27°C. The law of
compression m (both the stages is PV'? =constant. The compressed air.is’ dehvered at 9 bar.

Calculate for unit mass flow rate of air the minimum workdone and the heet rejected to the
intercocler, Qompare the values if the compression is carried out in single stage compressor

wrth aﬂeu,cooler <" .~{08 Marks)

AL T OR )
@Mention the types of nozzles. Explain any one. ‘(Qg}‘Mar.l\gs)

Derive an expression for steam velocity coming out from a nozzle. (04 Marks)

Dry saturated steam at a pressure of 11 bar enters a convergent-divergent nozzle and leaves
at a pressure of 2 bar. If the flow is adiabatic and frictionless, determine

(1) The exit velocity of steam.
(ii) Ratio of cross section at exit and that at throat. (08 Marks)
Assume the index of adiabatic expansion is 1.135.
* %k %k 3k sk
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