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Third Semester B.E. Degree Examina'tiorr, July/August 2021
l:

Basic Therm_-o_,"d,Vffamics ,-,.

TimE:3 hrs. u,.rii:,ff3"" - -tfiir. Marks:100
Note: l. Answer any FfYE full questions.oo*
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6 a. With a net sketch explain the measurement..of'$iyness fraction by using throttling

calorimeter (10 Marks)

b. Steam at lMpa and 250oC enters anozzlewitha..tlelocity of 60m/s and leqles thenozzle at

10KPa. Assuming the flow process tobe$iffiiropic and the mass fl:ffrate'o--b^t--tOg':

determine. i) ttie exit velocitaii) the exitbi&i't"r' l. (10 Marks)

r0

a. Derive the Tds relations for a revers'i,blE$oblems' ,." .,,,, (06 Marks)

b. write Maxwell relation. ,-.,i, 
' 

,, i,' ,, (06 Marks)

c. 0.2m3 of mixture of fuel and Bir-a+i .zbar and 60oc is compie(sed until its pressure becomes

lZbarand temperature becoln#20'C. Then it is ignited suddenly at constant volume and

its pressure becomes twff.p=iiri pressure at the end of,:=compression. Find the maximum

temperature reached md'1*Ehirg" in internal ener$'r*fake y = 1'4, R = 0'2943KJlkg K,

co i t .072r<Jrkg(***,,.,,i14' 
,,,,. 

""'' (08 Marks)

"L
a. Explain the con66pt_6f specific heats for c_gnstant volume and constan, !t^":t".... (10 Marks)

b. A quantity ofgr.,.afl pr"rrr." of 100KPa, i7".C o""rpying a volume of 0 Syl it compressed

to u pr"rruf" giSOOKiru and volume of 0,r12fu3 according to the law Pvn: C. Find :

il ifi. n*i.op_"Yindex 'n' ii) the mass.,qfhir iii) work transfer iv) heat transferred during the

process v) Ch*g" in entropy' (I01\{arks)

-. 1

a. Explain and write Dalton's lawpfpartial pressure' *,'',,ry.''" (06 Marks)

b. Write a note on Amagats lag;,,pf additive volume$l4* ','!' ,,i,,r! , (06 Marks)

c. 0.5 kg of air is "o-pr"r5#ersibly 
and adiabatiially_from 80KPa, 60'C to 0.4MPa and is

then Ixpanded at constfrt prcssure to the *i!i"at volume. Sketchothese processes on the

p -V and T - S planes.{ompute the heat &pEfdr and work trar's.fe.r for the whole path.

.i ""''"'' '.' {'*."*;rt (08 Marks)

'* ]
a. Write a note on :

i) CompresSib ility chart and Coqrpieiisibility factof",.-=r,,i,,'r

ii) Vander Waal's equation of state

iiil ffitiie - Bridgeman eguffi. . :,ii (12 Marks)

b. Co*frtd from the Van =*d Walls equation",the"pressure exerted by 1kg of COz at 100oC

if-the specific volume ii $#tg. Also comfdt'$the results obtained if COz is treated as an

; 
e$h, gas. Take 

;,. 
5"1 to3 R: 8314.3 and b:0.0423. (08 Marks)
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