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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Fourth Semester B.E. Degree Examm%wn, Jan./Feb. 2023
Applied Thermodyn {
Time: 3 hrs. W‘* . A‘f’ Max. Marks: 80

Note: 1. Answer any FIVE full questions, cht)gsmg ONE Sull questwn fweach module.
2. Use of Thermodynamic data h ¢ d

Modlrle-

a. With the help of P-V and T-S dlagrams derive an expresswP%@mr the air standard efficiency
of a Diesel cycle. w Ju e (08 Marks)

b. An engine of 250mm bore: andv 375mm stroke works" gﬁ& constant volume cycle. The
clearance volume i1s 0. 00263m The initial pressure and? temperature are 1 bar and 50°C if
maximum pressure is 25 bar, Find the following:
i)  Air standard efficiency of the cycle

i)  Mean effective p (08 Marks)

r;f:' OR a:‘% p
a. What are the. methods of improving the efficiency of open cycle gas turbines? (02 Marks)
b. Explain with a'neat sketch the working of Turbo-propeller. (06 Marks)

c. Agas turbme umt has a pressure ratlorof 6:1 and max1mum cycle temperature of 610°C. The

a. Discuss with the help of T-S diagram, th \ef gct of borler ptessure and super heat on the
performance of a-Rankine cycle. L (06 Marks)
b. In ideal Rankine.cycle the steam at: mletfto turbine is dr%“‘sahnated at a pressure of 35 bar
and the exhaust pressure is 0.2 bar, Calculate: i) The,pump work ii) Turbine work
iii)y Rankine efficiency  vi) Condenser heat flow ™. V) Dryness fraction at the end of

eXpanS n,,_ (10 Marks)
OR, ¢

a. With the help of T-S dlagram explain the working of Rankine cycle with regeneration using

pen feed water system: ~ ’ (08 Marks)

A steam power plant uses the followmg cycle steam at boiler outlet 150 bar. 550°C reheat at
" 40 bar, 550°C, condenser at 0.1 bar using Mollier chart. Find quality of turbine exhaust,

cycle efﬁcrency, steam rate. (08 Marks)
a. Define the followmg 1 Stqlchometrlc air i) Calorific value iii) Adiabatic flame
temperature iv) Enthalpy.of combustion. (08 Marks)

b. Methane [CHy4] 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> = 87.1%.
i)  Determinethe combustion equation.
i)  Calculatetthe air fuel ratio.
iii)  Percent theoretical air. . (08 Marks)
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Describe the following as applied to IC engine: i) Morse test - ii) Heat balance sheet.

(06 Marks)
A single cylinder four stroke diesel engine Wi on the following data.
Cylinder bore = 15cm stroke = 25cm, speed 250rpma.} rea of indicator diagram = 6cm’.
Length of the indicator diagram = 9cm, spring coﬁf“étqnt = 7.5 bar/cm, brake specific fuel
consumption = 0.24kg/kW hr, calorific value "= 42,000kJ/kg, diameter of brake
wheel = 10cm, rope diameter = 3.5cm, braﬁ? load = 40kg. Calculate: i) Brake power

i) Indicated mean effective pressure ii) fncii@gted power  iv) Mechanical efficiency
v) Indicated thermal efficiency. fo, © (10 Marks)

Module-4
With a neat sketch, explain the working of vapour absorption refrigeration system. (08 Marks)
A refrigeration machine of 6 T%ilﬁ%%g”capacity working oanel@Coleman cycle has an upper
most pressure of 5.2 bar the pressure and temperature at ‘the;start of compression are 1 bar
and 18°C. The cooled compressed air enters the expander at 41°C. Assuming both
compression and expansion to be adiabatic with ‘an index of 1.4. Calculated: i) COP

i) Quantity of air cir%ul%t%d per minute i) Power quired. (08 Marks)
“‘@?"Lf’% V Wy 0
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Define: s

)  Relatiye humidity

ii)  Dew.point temperature
iijy ~ Specific’humidity

iv) , Degrée of saturation. L, (08 Marks)
It is Téquired to design an air-cénditioning plant for a st all office room for following winter
conditions: out door conditions = 14°C DBT and: °C WBT, requiréd conditions = 20°C
DBT and 60% RH, An}oi;r&t‘of air circulation. i30m3/min/pe1:sb;ﬁf‘8eating capacity of

iy i

office = 60. The required, condition is achi‘evédf‘wﬁrst by heating_and then by adiabatic

humidifying. Determin€ the following: . e
1) Heating capacity of the coil in KW and the surface teg%p'enpture required if the by-pass

factor of g;gg%gs 0.4.

L
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ii)  The capacity of the humidifier (08 Marks)
g % %“ /A &
‘. (%, Module-5
Discuss:application of compressed air and derive‘amexpression for the volumetric efficiency
of reciprocating air compressor. ’ (08 Marks)

A s;pglé acting air compressor has a bore of'1 5cm and a stroke of 25cm. The crank speed is

600rpm. Air taken from.dtmosphere (1-bar, 27°C) is delivered at 11 bar. Assuming that

t L

ompression and expansion follow the law PV!? = C and the clearance is 5%. Determine:

/1) Power requirqﬁf’?t@ ‘drive the COMPIessor. Assuming the mechanical efficiency to be 80%

i) Volumetric efficiency. (08 Marks)
Define Nozzle. What are the types of nozzles? Explain with neat diagram. (05 Marks)
What are the effects of supersaturation flow? (03 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 friction less determine:

i)  The exit velocity of steam.

i)  Ration of ‘cross section at exit and that at throat. Assume the index of adiabatic
expansioft fo be 1.135. (08 Marks)
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