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Fourth Semester B.E. Degree Exaln'i tion, June/July 2023

Applied Thermody'ham ics

Time:3 hrs. fri*,, "' ui;-tu*. Marks: 100

Note: l. Answer any FIVE full
ii]

ls,'ffioosing ONE full queslpn from eoch module.
2. Use of stiam toitu oid th"r*odynamic dai ha;dbook is permitted.oo
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a. What is an air standard gffi-$eflcy? Derive an expre,pi,igr for air standard efficiency of an

Otto cycle. ..rh ;* (07 Marks)

b. ln an air standard dies&Scle, the compression rati6-,id 16, and at the beginning of isentropic
compression, the t€futrature is 15oC and the pr€ssure is 0.1 MPa. Heat is added until the

temperature at tffi6rrdof the constant pressutp-process is 1480"C. Calculate:
(D Curof$;,ya$ffi"
(ii) The hilaflupplied per kg of air
(iii) The"ECie efficiency
(iv) ,M",F.IH 

*: ===' ,.,,,:'.,,,,,:: (13 Marks)

a. with the help of line diagp4g ;r,a r-s ?,to"** iili,rr", cooling iad reheating in gas

b. Air enters the compressor.bf an ideal air standard Brayton cycle at,r.l00 kPa, 300 K with a

volumetric flow rate of 6 mr/s. The coffip"gs3or pressure ratio is 10. The turbine inlet
temperature is 1l#&#. Determine: 

k, h(i) The thermal"efficiency t\*
(ii) The powdt.,oilput. !t, (10 Marks)

{. :::::::i::::r:a,_

.,*nu*fu,, #'%uro"tt-z '-' ,,:::"

a. Discuib.,-$wiiil help of T-S &$mfhf;'th" "ff."t 
of dii;; pressure condenser pressure on the

perfo*ahce of a Rankine by.- *ittr P-V and T-S diagram. (08 Marks)

b. Steafln at 20 bar, 360t is expand"d q-u jtuu* turbine to 0.08 bar. It then enters a

...=,:,€ohdenser, where iffi.$ntensed to satudt-edlliquid water. The pump feeds back the water
"'into the boiler. &"'-Y&

'"'il) Assuming i.$eui pro""ss, find per kg of steam the net work and the cycle efficiency.
(ii) If the tur!.,iu€ and the pump !ffibach 80% efficiency, find the percentage reduction in

the nd$qp"o,r{< and cycle effi&€ilby. (12 Marks)

.,tq5, s$&*'

'. "M Module-l
dbiicv? Derive an

(ii) The"guality of exhaust steam from the furbine
(iii) The steam flow rate in kg per hour, consider pump work.

OR
a. With the help of schematildiugru* and T-S diagram, explain reheat Rankine cycle and

derive an expression for its thermal efficiency. (08 Marks)

b. A 40 MW steam ppwer plant working on Rankine cycle operates between boiler pressure of
l,i

4 MPa and condeffi pressure of l0 kPa. The steam leaves the boiler and enters the steam

rurbine at 400i$ffihe isentropic efliciency of the steam turtine is 85%. Determine:
(i) The cycle
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Explain the following terms with reference to a cq{ffi#stion process:

(i) Stoichiometric air .,e" '(ii) Enthalpy of formation J 4u

(iii) Enthalpy of combustion
(i") Combustion efficiency ;q
The product of combustion of at3;:unffifown hydrocarbol CIh ''!uY:

composition as measured by an..Qis{$apparatus CO2 : 8yG'....92 = 8.8Yo,

Nz:82.3%. Deterrnine: ,.=j, iI-d} - '"'.,,==,

(i) Composition of the fuel *-F 
'

(ii) Air/fuel ratio t ;=.r- d r:

(iii) Percentage of exces-*qir.,Sr$bd "*;*

OR

17M843

(08 Marks)
the following
CO : 0.9oh,

(12 Marks)

b.

6 a. Explain the phenomenon of knocking in SI engine. What
influence the kniip&ing? *111**,'

b. The following pdculars refers to a 2-strdftg$ sel engine:
Bore : lQ'enr,:i Stroke : 15 cm, Pisto"p speed : 300 m/min, torque developed : 58 Nm,
mechaqioai. ifii"i"n"y = 8Oo , indicated thermal efEciency : 40o/o, calorific value of
fuel:44 frlllt g. Determine:
(i) ln[icated power 4= m*';
(ii) lndicated mean effective pg"#ure =,q'bd, ,*,(iii) Fuel consumption pe-rjk{h on brake powerput$ffi. " ,..t..,1,'., (10 Marks)

:.:.fu:::::::::::::::, 1o€a1,,

sf' Moo.rto6*lF' ,(. .!,

7 a. With neat sketch, e{pl$in tt 
" 
*orkiofr@'iir absorption reftfpration system. (08 Marks)

b. A vapour comp:sssibn refrigerator of-!p tqnnes capacity using Freon-l2 as the refrigerant

has an evapor{-t6qfemperature of -"{.,ff@and a condenseptefrrperature_of 30oC. Assuming
simple saturati& cycle, determifi:e# (i) Mass fl&Ur 

*rate of refrigerant in kg/min
(ii) Powe*ffit (iii) coP- dFe,le cpv : 0.72 

-kJ,4. 
(12 Marks)

.'-tilo ,_#_$ oR

(i) Dry bulb temperature

,,,i;,.,,(rl) Dew point te-mp.e re ,,, 
*"

' , (iii) Relative l"d#!q ,,"o. 't

(iv) Degree.ef,srituiation .,", , ,il (08 Marks)

b. It is required io design an air conclitioning plant for a office room with the following
conditionsi':butdoor conditions ,14oC DBT and l0oC WBT; required conditions 20'C DBT
and 60Yo R.H.; amount ofai.qcirculation 0.30 m3/min/person. Siating capacity of office 60,

The required condition,l$l'H$hieved first by heating and then by adiabatic humidifying.
Determine the following:' ::

(i) Heating capacity of the coil in KW and the surface temperature required if the bypass
factor ofcq#jS,0.4.

(ii) The capry-iffithe humidifier.

,,,,,-,,,''*, '

,,.4,,,i,,,', ,

are the different factors which
(10 Marks)
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Define the following with respect to compresson *. m - "/(i) Isothermal efficiency .:\#\ -(ii) Adiabaticefficiency
(iii) Mechanical efficiency
(i") Volumetric efficiency u,-.=-4',=. (08 Marks)

A single acting reciprocating compresso&Wiih cylinder of 15 cm diame'ter and 18 cm stroke

(04 Marks)

(06 Marks)
which gives

(10 Marks)
rre ratio? Deqive an expression for pressure ratio
rueh the nffi. h, '"}l\ a::r : :
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