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Fourth Semester B.E. Degree Examina,tidhil,Aug./Sept.2020
Applied Thermodynamics
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Time: 3 hrs. Max. Marks:100

Note:I.-4zswer any FIVE full questions, selecting.,rulleast TWO full questiqns from each part.
2. (lse of thermodynamics data hand boot"'itp'ermitted. ""r m

PART -.4,
I a. Define: ,,.'', ,r,., i

i) Enthalpy of formation ...1-' .,,""

ii) Enthalpy of combustion
iii) Stoichiometricair

v) Adiabatic flame tp'@erature. (10 Marks)

b. The products of cofu$iisiion of hydrocarbon'fii€l of unknown composition have the

2a.

b.

3a.
b.

following compos'ition as measured on dry basis. COz :8.0oh, CO: 0.9o/o, Oz:8.8Yo,
Nz = 82.3o/o. Galwl'ate: i) Af fuel ratio ii) Composition of fuel on mass basis

iii) The per.cqnqfe'bf theoretical air on mb,;r,basis. (10 Marks)

With the.ddlpof T-S and P-V diagram derive the expression for an air-standard efficiency
of an olto.w,ycle with usual notatiqm$,;p,|rowing all the proc_oss involved. (10 Marks)

In a.fliep.el'engine during the coqplession process, prelgUt" is seen to be 1.4bar at l/Sth of
stroke and 14 bar at ZIS'h of stiotce. Thi cut-off.dccurs at l/1511,of stroke. Calculate

air-standard efficiency and compression ratio. Assume'initial air at I bar and temperature is

27'C. Also estimate th;^,mean effective press i,gf"the engine. :' (10 Marks)

"inill]N, 
,ri: rrlrit.

Explain the following.iii',details: i) Morse-,peiit:::: ii) Willan's line method. (08 Marks)

The following obserf6tions were record6rr,in a test of one.hour duration on a single cylinder
oil engine worki'Ag"'On four stroke cyCle:* --" {*#:'1;;

Bore:300rfih,,;;1 ' .r,..it1,,.,, 
'i

Stroke:450mm' 11"'ii _;*"

CalorifiC value of tuel : 4l 800kJ/kg
Avera[eipeed:200rpm..'iI]il.,lil;t,,,.'
m.eip : 5.8bar ;"':11, ;'r''

,r*$ake friction load = 18r60N

;.,, ,,'. 
quantity of co.oling'w1,.!:r : 650kg

' ."'temperature rise:7.p"C rr

diameter of brake wheel: Lll6:,: r'

Calculate:.,i) Meihanical effrcienoy :" ii) Brake thermal efficiency
Draw the heat balun"e sheet n hourly basis. (12 Marks)

\
4 a. With the help of a schematic diagram and T-S and H-S diagrarq explain the working of a

re-heat vapour cycle aad detive an expression for the overall efficiency. (10 Marks)

b. A steam power statio_n uses the following cycle. Steam boiler outlet: 150bar, 550'C, Reheat

pressure:4Obar,.rdheat temperature:550'C, condenser pressure:0.1bar, using the

Mollier chart and"assuming the ideal process.

Find: i) Qualitf,,of steam of turbine exhaust ii) Cycle efficiency iii) Steam rate. (10 Marks)
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5a.

b.

PART - B 
":,":i::i,,,

Derive an expression for maximum work required by a.{t 'stage air

perfect inter cooling between stages. .
A single stage double acting Air Compressor requird.d tb deliver l4m

measured at 1.013 bar and 150"c. The delivery pressffi; is Tbar and speed

the clearance volume as 5oh of swept volume With,,the compression and
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compressor with
(10 Marks)

3 air per minute
is 300rpm. Take
expansion index

(10 Marks)

(04 Marks)
(04 Marks)

(10 Marks)

(10 Marks)

n: 1.3, Calculate:
i) Swept volume of cylinder
ii) Deliverytemperature
iii) Indicated power.

6 a. Derive an expression for
maximum and minimum

Ce: 1.lkJ/kgK, y =

of a gas turbine in terms of pressure ratio and

(10 Marks)

r at lbar, 15oC, pressure ratio 6.

compressor and are 0.8 and 0.85 respectively. The

i

a. Define the.flo{pwing:
i) Re$iferAting effect
ii) {ofidrefrigeration
iii) e'IGa makimaking capacityiiD ilti-''::

iv) Relative C.O.P
b.

:

Write a brief note on propertiei of refrigerants. !1r,' -::' -ri"

iil) Relati midity .*,'H:*",
iv) Specifib humidity t'
v) Degree;bf saturation' 

,::::,

c. A refrigeration system rfqii.S tonnes capacity tt.an evaporator temperature of -12"C and a

condenser temperature of 2i7"C is needed [q,p,- od storage lockerr The refrigerant ammonia

is sub-cooled by 6'C before entering thgolpa ion valve. fhs.v.Apour is 0.95 dry as it leaves

the evaporator eriiL,,,,,The compressioq in,theircompressor ry':ef adiabatic tlpe using P-h chart

find: ,;ilr,* " ,,,,.,1"t''',,,,,,,

i) Condition of volume of outlet of the compressor
iD Condit'ion of vapour at entrance to evaporator
iil) CIp;P :r,=,::l*ri

iv) .$qher required, h laV '.-..

Neglecfvalve throttlinBahd dlearance effect. 12 Marks)

a. " Define the following:
i) Wet bulb te4rperature

" -'r'ii) Dew poinf:temperature \t

b. A sting thermometer read$40oC DBT and 28'C WBT. Find the following:
i) Specific humidity ':,, '

ii) Relative humidit9'",,''
iir) Dew point tgmperature
iv) Vapour density
v) Enthalpy of moist air.
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