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Third semester B.E. Degree Examidtion, Jan./Feb .2023
Engineering Thermodynamics

Time: 3 hrs. *.|t",,r,r, 
r' 

..:..,,,,,
t- ..;i:1 , ,." - Max. Marks: 100

Note: l' Answer ony FrvE futt quesaonpugf*rng oNE full question fron ,o"n module.2. use of steam tabtes i"a rnrliw""ii a"iii,r'"'i."y"yoi'ii",***.
.d! ;,s,

7a.C.lassift,n",1',]:y]i*o:.q"*.#.-Hextensive#,,*,ereaSonS:
(D Refractive index of glass slab(ii) Velocity of a bullet -:-l,r' ' ,. ,'.r,.,

, liil Energy required to lift a bucket of warerb' Describe the foriowing terms *i;h ,;:;;;;io"tt.*oayramics: (06 Marks)

(i) state (ii)'paff (iii) process (iv) Therrnometric properry (04 Marks)c. Define a new temperature scale .N,-whi.h fi.";r,"g u;a Uoifing points of water are l50oNand 350'N'rretp"""ii*ty. c"."ir," uri, t"-pi.utr.! .""r" with centigrade scale for which

ffi,1Tffiiliir points a.e 0"c,unJ iil:rc;;"i*rv, wr,at kind orobservation made....,:,t,. ri 
;r: .,.,. 

(lo Marks)

2 a' Starting from a convenjent.ro* r"r:,-.:?!-r: diaglam, show the four expansion processforn: 0' 1,1, 'o (where'fTiditatio of specifi" hg",tivh;t are each of,.these process ca,ed?Illustrate the expressionfo-rthe expansio, *dd#; ir"rr,".ip-*r;."* n 
(10Marks)b' considering gas corltained in a "ir#;;;*;,&"#;'ri" rri,iapBssure and vorume being210 kPa and 0'04.m-3;espectively.'grtirnubffi-;;;k-;;;" 

whsfu.1fr" vorume of gas increasesto 0.15 -'ro.111C6iflo*111gprr."* , ;*;.-.*- "vr^ uvrr 
,.::.,,...r

(i) Pressure vai6i inrrer.e[, witr, "oirm. (ii) consrant pressure heating (r0 Marks)

2tAU34

a. write.t'hi steadv flow 
"1,"rgy."4qti";ra;Aifr the.SFEE for the folowing cases:(i) Adiabatic 

"xpansioa6igtSrrn i, turUir,"(ii) ,lHorizontar 
sieam nazvrte;t,h;;fiililent*n"" verocity (06 Marks)b.. ,what is perpetuar melion -r"r,*" "irf,"J&irit whil;;'i;"rsible? (04 Marks)c1.:rr'A closed rigid vessel containing-l0 kg-"i".ygr''^i;oo'r is supptied with heatuntil its''pressure becomes lwo.ford tnul oi ini,*1;;;;. Id.;6'the process and find the finartemperature, 'change in internal enertrv, and 

-"lrlhruy 
;;ai"u, inieraction u".or, ,t . systemboundary' r+: a;: 0.65 r<lt!re anE'R = 25t.8 ki/i.fr: -"'' 

mleractron across 
(r0 Marks)'::u:'' 

::l'

a' Define the trvo t?**:*ffi!econd ,^"i1, thermodynamics. Show that the violation of
,i:H'H;ffT:t or sBcond r"*1i:til"",.ay,"tT'1lll,"es Kervin pr*.r,, raw or

b' A reversibl" 0"u,1,"T*j:_:l1r:irg between two thermar reservoirs at 800.C fl',ffi:3respectively'Itdrives a reversible iefrigeratorbetween -l5oc and 30oc. The heat input tothe heat engine is 1900 kJ and the netrvork output from the combined plant (engine &refrigerator both) is 290 kt' Determineihe heat ;#il by the refrigerant and the total heattransferreil'to 30"C reservoir.
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5a.
b.
c.

Module-3 _,, r,.,t
Define entropy. Prove that entropy is a property of the sybtrXn.'':

What do you understand by the entropy principle? :,,:.ti;'' (04 Marks)

A lump of steel of mass 8 kg at 1000 K is dropped;,ir_r'80 kg of oil at 300 K. Find out entropy

change of steel, the oil and the universe. Take pp,ecific heats of steel and oil as 0.4 kJ/kg.K

and 3.5 kJ/kgK respectively. :. (10 Marks)

OR. '

Dcfine the following with respect to pure substance with necessary expressions:
(D Sensible heat (ii) Late'nt,heat (iii) Dry.nes$fraction
(iv) Enthalpy of superheated steam'''"..i1 (v) Enthalpy of dry salitrated steam (10 Marks)

Steam initially at 15 bar and 250nGexpands isentropically tq.L5'bar. Determine:
(D The condition of steam 'ii.i::r' (ii) Change in specific enthalpy
(iii) Change in specific entropy: (iv) Change in",intemal energy
(u) Work done, if the ma$srpf the steam is 0.9 kg. . "",''"''

Module-4
,l

With the help of T.S,4nd h-s diagram, explain th6'working principle of vapour compression

refrigeration pht.,.What is the effect of srrperheating and sub-cooling on the vapour

compressionrgftij€ration cycle? 1,,, . (10 Marks)

ln an air,;'iqfi-------------igeration plant working pn.a reversed bryton cycle, air enters into the

.o-pr"s$u,n iitl bur, -15oC, where_it'is iompressed to a pressure of 5.5 bar. Air enters the

expandil ui'15'C. Determine: (i) GdP of the cycle (ii) Mass flow rate of air into the

compreiSbr per minute for 1 tontf:refrigeration. Assurne both compression and expansion

process are isentropic.

OR
Describe the following terms with respect to psychrometry:

21AIJ34

(06 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

6a.

b.

7a.

b.

8a.

b. The dry and wet,temperature of atmospheric air at 101.325 kPa pressure are measured with

sling psychrometry and determinedrtgtibe 25oC and l5oC respectively. Solve the following
by the use oftables only: (i) Dew point temperature :,i',:,':1." (ii) Specific humidity
(iii) Relative humidity (iv) Enthalpy of moist air (10 Marks)

,,ir'',i 
_*: ,. Module-_t .l,,

9 a. Derbe an expression fo,fffifiency of dieseLq*,Sle interms of compression ratio, cut off ratio

and specific heat ratio with the assumptions inrrolved. (10 Marks)

b. ,.i{n engine of 250 mni bore 375 mm stroke works on constant volume cycle. The clearance' 
Volume is 0.0026ffi. The initial pressure and temperature are I bar and 50"C. If maximum
pressure is 25 bar, find: (i) Air standard efficiency (ii) Mean effective pressure (10 Marks)

't'tt,....,"" ::':' 
oR

10 a. List out the methods that are employed to determine the frictional power. Explain with
necessary sketches and equation about (i) Willian's line method (ii) Morse test (10 Marks)

b. The following data refej--torthe test conducted on a two stroke diesel engine run for 20

minutes at full load. MEP = 3 baq speed : 350 rpm, Net brake load : 0.65 kN, fuel

consumption: 1.52 kg, cooling water : 160 kg, water inlet temperature : 30"C, water outlet

temperature = 52oC, A/F.ratio = 32, room temperature : 25oC, exhaust temperature :
300oC, cylinder b.ore = 20 cm, stroke = 28 cm, brake drum diameter : 100 cm, calorific
value of fuel 

= 
44000 kJ/kg, steam formed per kg of fuel in the exhaust : 1.4 kg, specific

heat of steam in exhaust : 2.09 kJ/kgK, specific heat of dry exhaust gas : 1 kJlkgK.

(i) Relative humidity (ii)Absolute,hurriidity (iii)Drvbulbtemperature
(iv) Wet bulb tempe.rature (v) Specific humidity

Consueif1ihb heat balance sheet on minute basis.
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(10 Marks)


