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Code No: 1234.8

THERMODYNAMICS
(Common to AE, AME, ME, MSNT)

Time: 3 Hours Max. Marks:75

law of pa"1t1a"l pressure and..Avogadro's
i,,"" i.,":
i ". "."-"1 ;'::. :" .1

tempeiature, dew" point

compression cycle? Draw

Part - B

R=&(r+et+nf)
What is irreversibility and State the causes of irreversibility.
A turbine operates under steady flow conditions, receiving steam at the following
state: 1*2.9{a, 1800c, 2/sf,kllkg,33.3 4rlqoe,and elevatipq 3.,rn. Steam lqaves.fhe
turbineidttfui followingisfurtiii 20 KPa, ZsiZ:Wtt e, 100 di/;Adland 

"t",ratiaiip.i*.Heat is lost to the surrounding at the rate of 0.29 kJ/sec. if the rate of steam flow
through the turbine is 0.42 kg/sec. what is power output of turbine in kW. 14+2+4)

OR
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This qupsfig4 paper con$ylq:fwo parts 4:g."9:.P. :, , :. :r i...: ,..1:
Part A isierirnpulsory whiLti:bbrries 25 m6it<3,"hns*", u1idir66{ions in run'A;,'.,
Part B consists of 5 units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, c as sub questions.

PART _ A
';".,: i:,,::"":l . :",,,i":t; f,,':"",i i...,1".:: i...,:".;; (2slMeiiiks)

' '1.a) What is thedifference bbtlvedn a closed slsterir and an opeir iybtemz i""" 
TZjb) What is constant volume gas thermometer? Why is it preferred to a constant

pressure gas thermometer?
A1l spontaneous processes are irreversible. Explain.

i3l .

l2lr'ri1LJ
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Dlllerenttate reverstble and irreversible processes. Entropy remains constant in a
1*gritlle e:il"M" prodrils.:lfosti$,. 

1.;:, :.::; lr' ;".,i i.,,, i3tr
Explairf in hrief throttlirig piocess and free eipansion. How dbes they difiei frbm

Differentiate reversible and irreversible

each other? L2l
Draw P-V diagram for water and a pure substance other than water. Also draw P-



4.a)
:, ",' : .':'b)

c)

A cylinderi.$"yl : 7.012,6ru?"has two pisto{s"rrrountetl, tho"upper ufls, rflp1F.lQQhg,
initially'restiirg on the sitrps".The lower f;ibtdd, mpz:0kg,rfias"2 kg watei lSeld# it,
with a spring in vacuum connecting he two pistons. The spring force fore is zero
when the lower piston stands at the bottom, and when the lower piston hits the
stops the volume is 0.3 m3. Th" water, initially at 50 kPa, V:0.00206 m3, is then
heated to saturated vapor. i) Find the initial temperature and the pressure that
will liftithe'lpper pistoni ii)'Eind the fin4l:I';"fl, v and work'dryne by the w*pr1:;i
Nitrogerr'.gbi flows int6."a:cbnvergent izrlb at 200 kPa,':4bOK and vety:"}bw
velocity. It flows out of thenozzle at 100 kPa,330K. If the nozzle is insulated,
find the exit velocity. [5+5]

pressure

b)

: A:d)

b)

. i,::i i;];i) AT.-"Yl9Ssts as a sattiialrid mixture ad'241fi2t kPa an{*:J $".qoc in a rigidvdsel. 
with a votiine of 1.0 r.i'l'fnl specific voldities of saturii"oA'fiquiA u"a"Juiiriai"a
vapour are 1.5 195 Lkg and 0.50063 m3/kg. The quantity of ammonia is 0.275 kg
vapkg. What is total mass of ammonia inside the vessel?



A sling psychrometer reads 400C DBT and 360 C WBT. Find the humidity ratio,
Relative "humidity, Dew :pg in} temperaturo;. specifi c vo lurae. and enthalpy gf. ?iri,
What dit. yitu understaiiti. tiy saturated:'6nd"iunsaturater{'lair? State thei'vaiious

c)

9"a)

;'::. :.*. i

properties of air.
Derive the Maxwell's equations. Is+2+3]

OR
On a particular day the weather forecast states that the dry bulb temperature is
37uC, fv_hilpi the relative:"humidity is:::5fl1s and the:'barornetric pres*rre: is
l0l.325"kFa: pind the :huiitfdity ratio, idetir. point teryieiraririe and entha$y' of

--ooOoo--

b)

t,: i :1

change in intemal energy, enthalpy and entropy. [5+s]

the end of the isentropic expansion (v) the cut-off ratio.
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cycle works between 1 bar

temperature is 250C and refrigerator temperature is -50C. Is+s]
OR

11.a) A water cooler using R12 refrigerant works between 300C to 90C. Assuming the
:....".."^ volumeffic-..and mechanical.efficiency,o{.ibe compressor.".to be 80 ap4.9.0%
i"':"!::.1 respectivtilil,iand the nieqtig.iicar erncilnii;"bf motor $,$i1.boz" , andip4igior

useful cooling is lost into water cooler, find: (i) The power requirement of the
motor (ii) Volumetric displacement of the compressor Given Co (saturated vapour
at 30oc):0.7 kJ/kg K.

b) In a Stirling cycle the volume varies between 0.03 and 0.06 m3, the maximum

!...,t'.:i pressurg'{q'Q2 MPa, and:Ihe, temperature.xaSies betweep'"ffQlC ana 2209'C.'"lhe
:"::" i.'.i workin$'l1itid is air (an ldbdI.!as). Find tliii"efficiency and'ihe.work done r;ai i:i;"r.

for both simple cycle and cycle with ideal regenerator. Compare the results with
Carnot cycle with same temperature limits. [5+5]

i.".,:".:; i"..,:".:l ,...';'.:; :...';'.:; ;..",i'";l i'""::'".:;'iii:61 In a piLsei'6ycle, trre ctiirptbssion ratii'isu'ts. co-p."jribk'tegins at O.i'iuba,
400C. The heat added is t.eZS MJ/kg. Find (i) the maximum teLperature in the
cycle, (ii) work done per kg of air (iii) the cycle efficiency (iv) the temperature at

A Bell-Coleman refriger.atiop cycle wor
efficienly iof compreiritiii lill io% and
A lJell-Coleman refiiger.atiop cycle works between 1 bar.an(".6 bar. The adiabatic
efficienly iof compre*il;ii liil io% and,Uapjaiisio" is 9s,i4,' Fiira tn" coii:t$iirre
system'airti'its tonnage'when the aii hiiw rate is'2' ti!/sec. rne "arir6ient


