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2. Use of thermodynamics data hand

1 a. Explain the following with sui
i) Open system ii) Closed syst

b. A readings te and tn oftwo
but else where they are re the equatior te = L + Lr$BT nts2 where L, m and n are

e"F."}' oe&1$ 
".
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lobs a process in which,the pressure and volume are related by an equation
,,, 

.
: C. Derive an expression.for displacement work during this process.

(10 Marks)
of 500KPa the diameter

is proportional to diameter.

?.IrU.airduringttrispqqpffi 1{. i" (l0Marks)
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b. A cylinder contaip, s lltg of a certain nuid\,,,p initial pressuq:,#6?r0 bar The fluid is allowed

to expand reveryiGlry beyond a distaqce according to a {arv, PV' : C until the volume is

double. The fh&4\is then cooled 6"oy"cn'IiUty at constant pressure until the piston regains its
original posigioH, heat is then ad&ff with the pisto4 firmly locked in position until the
pressure.risei to original valud dfi20 bar. Sketchlho cycle on the PV diagram and calculate
'ttre 

nptWffi< done b! the fluf,q#dihn initial "ot"rlffiCo.s*'. (10 Marks)
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4 a. 

^ 
"Obtain an expressiogfor steady flow wqgffim the steady flow energy equation, (10 Marks)

md$ closed system t{ri$rpgoes a cyclic pffiiss | - 2 - 3 - I it is given that Qr-z : 30kJ,*[fQr-, = l0kJ, WrS",E 5kJ, Wl-r = 2-fi,frJfand dVs-r = 15kJ, determine Q:-r, Qz-: (dv)1 - 2 and
(dv)z-:. dt*,F .r@ (10 Marks)

d*&w t,i:$'-- r,,!- -# Module-3
5 a. State Kelvin plank and Clal4siiis statements of second law of thermodynamics and show that

they are equivalent. ,^jffi*u (08 Marks)

b. A reversible engine ffites between temperature Tu and Tr with Tn > Tr. The energy
rejected from this ergin'e is utilized for driving another reversible engine which operates

Third

Time: 3 hrs.

2a.

d'".,.*-'\ IYIOC

3 a. Show that energy is a ffiSiierty of system. S (10 Marks)

between the ter4ffipture limits Tr and Tr. with Tl > Tr. For this arrangement show that.

1) The tempgpqre Tr is the arithmetic mean of the temperature Ts and Tr, if both the

engines pfddtrce equal amount ofwork.
ii) TheJerrflerature T1 is geometric mean of the temperature Tn and Tr when both the

engfufu have the same thermal effrciency. (12 Marks)
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6 a. State and prove Clausius inequality. *''. Td."' (10 Marks)

b. A reversible engine receives 430kJ of heat pep'cy.ctd from a source maintained at 327oC

engine rejects heat to a sink maintained at a ffifiature of 27oC for each of the following
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b. Sketch and exphffiT diagram of water. ' (06 Marks)

c. Find the entha$$ $?bcific volume, and internal energy if the pressure of steam is 50 bar and

temoeraturmis#+BbC. j,..'.,' (08 Marks)

cases of heat rejection. Find whether the-cy&fl5'is reversible, irreverqible (or) impossible

using the Clausius inequality. " ,#* 
.* 

,-"'tt1r) Heat rejected is 220kJlcycle +,#\*' fui':;'
':liihrd $},

ii) Heat rejected is l05kJicycle
iii) Heat rejected is 315kJ/cycl".*. ""# 

^""^')*^ (101\Iarks)
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7 a. Define the following t *, *$,' . #

bstance 1',,' ,$t.

ii) Triple point Sr," f ,* ."inh
iii) Criticalpoirrt* J*f "**flp (06Marks)

b. Sketch and explaifuffi diagram of water. d; .'+'i: (06 Marks)

PV" : constant is given S, - Su_=iJCv ln[ 
Z-q* ]JffiF _ k. (r0 Marl{s)

;f, 
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b. Determine the change gw;lhy of 1kg of perfefrgad which is cortpreked according to the

law PV t'3 = C from iffi,{}f pressure of 1-bar'#ffi volume of 0.$5mr to a final volume of
0.5m3. Find also the'"work done ap5fti heat supplied _q3r""-g 

this process. Assume

cv: 0.7kJlkgr#P i : 1.4. ,- ; 
'\', u,..-'q" (10 Marks)*S"', 
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9 a. With the heJp of P-V and T:,!*.iffiEt'um, explain.J$b6*working of diesel cycle. Derive an

.*pr"r"piffi the efficiency-.8,*S5.r"t cycle in tgg1-s oi its compression and cut off ratio's.
,ou*,,*:'\,n* "_ 'r+tr , 

* *'"--,' (12 Marks)

b. An ihffi,t Leat engin" *o.gs,grflCarnot cyclg bedween the temperature limits of 1100"C and

J5@C. If 4000kJ/min 1L4#i added to the en$foie at the higher temperature determine :
._ s dv

qgifu Power developed by ifie engine * lw.' 
'"

s*wq"lr) The quantityffif\eat rejected 
.j"

"" iii) The change in'qrtropy during heqliejection. (08 Marks)
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10 a. With the helflof P-V and T-Sediagrarn, derive an expression for the air standard efficiency

nd explaffi'l
enthaffi ffibc
urmis*+Pc.
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8 a. Shoyg*-thatr-the change in entropy"l'ivhen a perfect gffiuundergoes a polyropic change' *@{. L^-- ,^ /\ -""jt

PVn:constantisgiven S,-s*T'{-_ac n(Tt/ )r;16' o(o (l0Marks)
, n - 1 
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of a otto cycle. "#M (10 Marks)

b. An otto cycle has uppegind lower temperature limits of Tl and Tr. If maximum work per kg

of air is to be done. Sn8frftnat intermediate temperature is give byt = T. =.f if, .

If the temperatureJifrits are 1500K and 300K find the maximum power developed for air
circulation offimrn [Take Cv:0.706 kykgK). (10 Marks)
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