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Applied Thermodynamics

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questionsi choosing ONE full question from eoch module.

Module-1

Derive an expression forthe air standard efficiency of a diesel cycle.

Minimum pressure'and temperature in an otto cycle are 100KPa and27"C. The
heat added to airper cycle is 1500kJlkg.
Determine the pressure and temperature atall,the points of otto cycle
i) Specific work and thermal efficiency
ii) Mean effective pressure

iii) Take for air eu : 0.72kllkg K : T = 1.4.

OR
With a neat sketch, explain turbojet and ramjet propiilsions.

i) Overall efficiency
ii) Turbine output
iii)Air fuel ratio if e,: 42.25MJ/1<g.

A g* turbine plant draws air at 1.013 bar and 10oC has a pressure ratio of 5.6. The

maximum temperature in the cycle is limited to 750'C. The compression is conducted in an

air cooled rotary conducted in an isentropic efficiency of 82?/o and takes place in a turbine
with an isentropic efficiency 85%. A heat exchanger with an efficiency of 70o/o is fitted
between the cornpressor out let and combustion chamber foi an air flow of40kg/s. Find :

Modtile-2

What is regenerative cycle? With the help of neat diagram, explain the working of
regenerative Rankine cycle and derivc the efficiency of the cycle. (10 Marks)

ln a Rankine cycle, the steam at inlet to the turbine is saturated at pressure of 35 bar and the

exhaust pressure is 0.2bar. Calculate :

i) Pump work
ii) The furbine work
iii) Rankine efficiency
iv) Condenser heat flow
v) Dryness fraction at the end of expansion.

Assume mass flow rate of steam to be 9.5kg/s.
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4 a. With PV and T - S diagram discuss the eflbct of :

i) Boiler Pressure
ii) Condenser Pressure'

b. A tu$ine is supplied with steam at a pressute of 32 bar and a temperature

steam th", 
"xpurrds 

isentropically to a pressure of 0'08-bar' Find the dqmess

end of 
"*purrrion 

and thermal eficiency of the cycle. If the steam is rehtated

temperature of 400'C and then expanded isentropically to a pressule 0'08bar'

the dryness fraction and thermal efficiency of the cycle?
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of 410'C the
fraction at the
to 5.5bar to a

What will be
(12 Marks)

Module-3

a. With neat sketch, explain the analysis of exhaust gases by ORSAT appafatus' (08 Marks)

b. Butane is burnt witir air and vollmetric analysis of combustion of products on dry basis

Vi.iOr following constituents COz rs 7.8Yo, bO it l.lyo, Oz rs 8'2oh and Nz is 82'9'/o'

Determine :

i) Theoretical and excess air
ii) Composition of fuel.

OR

a. Explain the following with related to combustion of fuel.

i) Theoretical air
ii) Excess air
iii) Enthalpy of combustion
iv) Enthalpy of formation

"; AaiuUutlc flame temperature. . ,, (10 *i:,Y
b. Th" produ"t of combustion of an unknown hydrocarbon C* H, have-following composition

u, ,r"ur*."d by an orsat apparatus COz is 87o, CQ is 9Yo, 02 is 8'8% and Nz is 82'3oh

detersrine the composition of fuel, A/F ratio and 7o of excess air. (10 Marks)

Module.4

7 a. Explain the following :

i) Morse test for multi-cylinder engine

ii) Williarns line method
iii) Motoring method. (12 Marks)

b. The followilg readings were taken during the test of a single cylinder 4-stroke oil engine

cylinder diarieter : 2-50mm, stroke length : 400mm, Gross m", is 7 bar, pumping M"o is

0.5bar, Engine speed : 250rpm, Net load on brake : 1080N effective dia of brake is 1.5m,

fuel used per hour is 1$kg, calorific value :44300kJ/kg. calculate :

i) lndicate power
iD Brake pow€I
iii) Mechanical efiiciencY
iv) Indirected thermal efficiency.

(12 Marks)
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OR

g a. With the help of p - 0 diagram explain the stages of combustion.in CI Engine' (o8-Marks)

b. From the dalta given belJw 
"ul"ulute 

the indicated power, brake q9w-.t and draw the heat

balance sheet for a fwo stroke diesel engine run for 20 minutes-at full load' speed : 350rpm

14ep 3.lObar, Net brake load:640N,Iuel consumption: l.52kg, mass of cooling water is

I62kg,water inlet temperature:30oC, water outlet temperature-55oC'.Air used per kg of

fuel 32kg, room temperature 2loc,exhaust gas temperature : 305oc, cyiinder bore 200mm'

Cylinder stroke : 280,n,,, Brake diameters is 1m, calorific value : 43900kJ/kg, Steam

formedperkgof fuelis 1'4kg; ; cp, = 2'0gkJ lkg; c'r=lkJi kgk' (l2Marks)

Module-5

a. with schematic diagram explain the working of vapour compression refrigeration system'
(06 Marks)

b. What are the desirable properties of referegents? Explain briefly' (06 Marks)

c. A 10 ton ammonia ice plant operates between an evaporator temperature of -15oc and

condenser temperature of :S"C. The ammonia. enters the compressor as dry saturated

vapour. Assuming isentropic compression determine :

i) Mass flow rate of NH3

ii) COP of Plant
iii)Power inPut in KW'

T hrGJ/ke) h- (kJ/kg) Sr GJ/k) s" (kJ/k)

-15 ll-2.r7 1424.9 0.4564 s542

35 346.89 t470.3 t.28 4.9264
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Co* = 4.l87kJIkgk Cr* =2'lkJ /kgk Cofor

(08 Marks)

(10 Marks)

Without using the

Take Enthalpy of fusion of ice = 334 kJflrg ;

superheated NHr : 2.82k1 lkg k'

OR

l0a.Withaneatsketchexplainwinterairconditioningsystem.
b. Atmospheric air at 101'325KPa h1s 30^"C DBT and 15'C DPT'

psycprometric chart using property values &om the tables calculate :

ll Partial pressure of air and water vapour

ii) SPecific humiditY
iii) Relative humiditY
iv) VaPour densitY

v) EnthalPY ofmoist air'
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