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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B.Tech II Year I Semester Examinations, December - 2019

.1,,,,:"

Note: This question paper contains two parts A and B'
part A is compuliory which caffies 25 marks. Answer all questions in Part A.

Part B con;ists of S Units. Answer any one full question from each

1.a) What do you mean by a quasi static process? 12)

bi What are various types of properties? Explain' t3l
.i Write down the appiications of SFEE. Derive expression for work done by the turbine.

, : d) Derive rhe expression iorexit velociry frorn rhe nozzle. ili
' ,.: r i' ;) Wii 

"irr. 
clruriri-clup.yron equa(ion,rnir its significance. ' ) ' "". L21..: ;

0 Calculate specific enthaliy, tp..ifi. volume and density of 1 kg of steam at a pressure of

1.9 MPa, having a dryneis fraction 0.85. t3]

g) Write the Carrier's equation and its significance ' 12)

fri Discuss Daltons law of partial pressure. t3]

i) Compare Otto, Diesel and Dual cycles for given compression ratio. 12)

,":',^:jj n't*p-randT-s-diagiamsoflenoircycle' 1: ir. ' [3]..' l

PART-B
(50 Marks)

2.a) What do you understand by macroscopic and microscopic view points?

b) How does free expansion have zero work transfer?

c) Show that work is a path function not a property'

completely interchangeable forms of energy?

What 4o you understand by path function and point function? What are exact and inexact

differentials? [3+3+4]

D-.qive Qlausius inequality and explain its signifiqancg. . .

Pltcr;S uUout 

-Th;ird,Lawof 

Thermo{ynamics' I- : i- ..,

(25 Marks)

An inventor'claims to have developed an engine that takes in 105 MJ at a temperature of
400K, rejects 42MI at a temperature of 200 K, and delivers 15 kwh of mechanical work.

Listing out all the reasons, suggest your advice inventing money to put this enginein the

market. [10]
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i-.-.r''
:i

A 3 Mpa steam received from a boiler is charged to a throttling calorimeter where its

pressure and temperature are found to be 1 bar and l46u C, respectively. Determinc the

iuality of the boiler steam. I10l
r:^i'"-"': i'ii"r a"r:OR ,;"".:i'j i".:i"i {'"::"i
.{5[ rono*trs @i]were' obtainu.+-,ir::"t.rt on.4 comti".o^teg+i;finq an{ trrro$.i.!$ "'
iuioiim"t".: Preisiire of steam iample :12 bar, pressuie of steam at exit = 1 bar,

temperature of steam at the exit :1500C, discharge from separating calorimeter

= 0.S tg/min, discharge from throttling calorimeter :10kg /min. Determine the dryness

fractioriof the sample steam. [10]

A svstem of volume,v contains a rna$s,m Qf gas at,pressure,P and tqmperature T. T[e , i ,

;nr{r[*f rl. ,ro'o.rtirs,;of the iysiem-,,ob"y' trrE" follswing relationsh.ipi 
j 

(P+a/V..2XV : -,i'
b,)=mRT,^wtrere h;"b,iR hre eondtants! obtain gr exprdssion for the-diiplacement work

done by the system during a constant temperdture expansion from volume Vr to Vz.

Calculate the work done by a system which contains 10 kg of this gas expanding from

1m3 to 8 m3 at a temperature of 300 K. Use the values

a: 15.7 x l0 Nma,

b.-1107x l0-2m].and,R:0.278 KJ/kg,=K /."'.., : " ..,, [1Q] . i ,i'ii ': i ii r i ;lnu: t....ii : i....': :

n u.,,il.rr,,, ;,;i;; ;;;jij;"ji,, 0 baiand lun rr,",i,,!r1,,r",,.;i; -'
another vessel of + ,: .upacity contaiiing carbon monoxide at 1.5 bar and 250C'A

connecting valve is opened and the gases mix adiabatically. Calculate:

a) The final pressure and temperature of the mixture

b) Change ofentroPY ofthe oxygen.

Take for oxygen Cn:2L07 kJAvIol-K

-f[!"i.-u,.,;"r"gipe,=20.86$flgi_K 
..",,i i , '..,,,; i -; trgJ;: i '

i,::-".'.{.:ji..".i,-i,j,-,'r.,i:.'lii
Iiraw p-v and f-i plots of Diesel'bycle and explain various processes constituting the

cycle.
Derive the expressions for efficiency 

%fl*, 
effective pressure of Diesel cycle. [5+5]

An ammonia vapour compression refrigerator operates with evaporator pressure of
3:5..bar and condenser pressure of l5 bar;,Calculate"ideal'and actual COF'also calc.ul4tq -',
dhe,:.rnass, flow ratd pbrikW of refrigeiation'assumin! ttat drV saturat6d'ivaBour is delivEred *',.,'

biy"ttre compressoiind liquid aftei condeniation is Sub cooled to 20uC:' ' ' [101"'
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