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FOURTH SEMESTER B.TECH. (ENGINEERING
D(AMINATION, JUNE 2OO8

ME 04 403-THERIVIODYNAMICS

QOO4 Admissions)

Time : Tbree Hours Marks

Part A

I. (a) What is an indicator diagram ?

(h) Deline the isothermal, isobaric and isochoric processes'

(c) How do you distinguish between internal and external ineversibilities ?

(d) What do you understand by entropy transfer ? Why is entropy transfer associated with heat

transfer and not with work transfer ?

what is the difrerence between the critical point and the triple point ?*

What is the physical significance of the two constants that appear in the van'der Waals

equation of state ? On what basis are they determined ?

/{t
p

(S) Calculate the Air-fuel ratio required for complete combustion of methene on mass basis'

(h) What is enthalpy of combustion ? How does it differ from the enthalpy or reaction ?

(8x5=40marks)

Part B

II. (a) (i) From the first law and using the ideal gas property relations prove that P\[ = C represent

the reversible adiabatic process.
(7 marks)

(ir)f"HT3fi:TH?Ti,"l",if Y;-ffi:::ffi l3;i,:*"ffi f;"Ji':"ffh';iTffiH:
-supposing 

the systern is restored to the initial state by an adiabatic process, how much

work will be done hry the sYstem ?

(8 marke)

Ar

..; ,r-y.t..' (hi.In an iwntropic flow throrrgh no;,-el+. ni.r Jlcn's *!jh: rate-of 600 kg/hr. Ai|{ inlet to the
, ,":;,Y , ; 1"1, ;;;;i;:;;;;;# i; t.Mp-'^,.,d tsrnrlr,,::.,rtirr,; ;. tifC" The exit pressure is 0.5 MPa. Initi*l :rir
I velocrty is300 m/s, rletcimine':

i (t Sxit velocitY of air'

(ir) inlet and exit area of the nozzle'

i t-r r t"t ' rt '';
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iai A r*r,ersibie er:a;*e is su1-,piieil n'ith iri--ei fri::,: f--vi; constalli temperature s(,}urces at 900 K and

tjilii K a*d r:tj*':ts heat' tq a r:{rn:;t:i;:i i;i'nit-:'efeiurc sink at 300 K' If the engine exer:utes a

,r.,r.oi,-*. 31 ,1"'1i'_,:. '.-,,h-i1: 
i1:--,eloi.ri:rq- i'--ri i irlY, l:iiii :'e 

.ie ,.:ting 38ilii l:.I of hear per minute, ceterlnirLe

!,ire heat ru*piieLl i-;:.: :"r."r- g*:lt'Ce l.':l'iniii'-tit'r t''':ici eftlCrenCl'of tlie enginC'
(15 marks)

{)r

{l}) i1 rii;stti S--r.f srprl C;.ri:i.iiirts i{) li.i ':r1'lrir at $i}fj ii and 5 har pressure' If the atmospheric

i.*rr-i.i.icr..ai trrLr iiir{l 
'fessure 

are ??''{l and 1 Lrar respecbively, determine the availability if it goes

tlrrough rdeal s,ork producing llr'{i{r.rss. Determine the : (i) Ioss in availability ; {ii) If the air is

cooled at constant pressure to the atmospheric temperature without bringing it to complete

dead state, determine tbe availabi}ity and effectiveness.
' (15 nar-ks)

W. (a) Air undergoes an adiabatic non-fiorv process from an initial pressl:re of 6 b&r and 200'C to a

KJ

pressureofl.03bar.Theentropyincreaseduringtheprocessis0'1?5 kgK Iftheexpaosron L

follows the law pv,. = constant, calculate the value of n. Also calculate'tbe work done per kg

and company it with equivalent isentropic work'

KJ I.T

For air Llr, = I 00;ii,- 51- 11 = 11 237 J!=

cv = o-716t#

Or

(b) one kg of steam at I bar and 150"c is generated from water 1 bar and 50"c' Then it is cooled

' 
:.atconstanl v{t}urt}tr tiil ii becornr"s rlrt' sat':rated'

{iii}.,Ohange, in lrnternal energy for the eniire process'

Take:

c',," = 1'2 kJ&g I{ and

i, ..;:, :: '.1...1i.:-; l jii.*ii
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V. (a) A rnixture of I k mol of }trrt) and 2 k rac,l of O, is heated to 400

Determin+ the equilibrium c,crnposit.jan of ihe urixture, assuming
H, are presenl

At

O) Propane (C3H&) ie burnt with 9O% thcoretical air. The incomplei;e comtrustion produces C()t,

C0, HzO and N, in the products.

Cahulate tb€ air-fu€l ratio by mass and also the mase fraction of the constituents of the dry
combustionprroducts' 

(rb marks)

I4x 15=@marksl

w


