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(06 Marks)

(08 Marks)

a.

- . Module-l
With an example, define the td, lb;

irlt*H):

,t*.-.)\
.i

(i) Microscopic approach
(ii) Open systerkqq. ;i; i'
(iii) Intensive
(iv)

a. Explain Joules experiment'ii..,and hence define first law of thermodynamics.
b. With proper assumptions"'il6iive SFEE and apply the same for nozzles andb. With proper assumptio-n$"*tlEfive SFEE and apply the same for nozzles and compressors.

(08 M
c. In a gas turbine unit,Jhe"gases flow through the turbine is 15 kg/s and the power developed

by the turbine is i2000 kW. The enthalpies of gases at the inlet and outlet are 1260 kJ/kg
and 400 kJlkg."{espectively and the velocities are 50 m/s and 110 m/s respectively. Calculate
(i) The rate af'illhich heat is rejected to the turbine and (ii) Area of the inlet pipe when
tR..ffi",,l91unre of the gas at the inlet tit?tr*'^t (06 Marks)

.,i1,.

ffiffi

(v) Path ffit&n. (to Marks)
b. State Zeroth laruFtliermodynamics and-e4-Jn'in the concepts of temperature. (04 Marks)
c' A thermoco,Uph'ffith test junction at t"G*suhas thermometer scale and reference junction at

ice point gi'ves the e^.m.f as, * 'o
e = 0.201- 5 x 10+ t2 mV
ffre.,roMifrltmeter is calibratgdeffiflltbe and steam pqdl$ What will be reading on this
thermoiiieter where the gas tneftffimeter reads 70'C?- fr u* - (06 Marks)

,n

OR
2 a. Explain Quasi-static pr,6ee3s with a neat sketch. . (06 Marks)

b. With a neat sketch, expiafln constant volupe pas*thermometer.r.. d (06 Marks)
c. A temperature scale of certain thermometer is given by tJre relation t: a ln p + b where

a and b are copffi and p is the theprn<imetric property ofit-l1e fluid in the thermometer. If at
the ice point"enfl steam point thes[hermometric properties are found to be 1.5 and 7.5
respectively.6eWhat will be the-.teffip&ature correspd.ndiirg to the thermometric property of
3.5 on Celsius scale. *'. (08 Marks)

Module-2
3 a. .Write the differences affi:dftriilarities between work and heat transfer. (06 Marks)

b*r*1*fith the help of P-V diagrams derive eS,elsions for various displacement work. (08 Marks)

$J.**fo a closed systeui. 159 kJ of work is supplied. If the initial volume is 0.6 m3 and pressure of*,"'uthe 
systemchangeffp = 8 -4V,where p is inthe bar and V is in m3, determine the final

volume and pte e of the systern (06 Marks)
lurfra'o&bu'in l- ;*" '
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18ME33
5 a. Briefly explain the terms :

Module-3

,f*rl.rl.* '

2 of}

10

(i) Thermal reservoir. J-n,(iD Reversed heat engine _*#+''*'(iii) Kervin planck's statement of second ta* gf fre"*odynamics.
- (iv) PMMII 

",d_ql* 
*b' Explain the equivalence of clausius statement tq.rhe kJruin-prunck statement. .(fl:ffi13c' A reversible heat engine operates ur,t."",*p-lJr*oirr';;;;;Jtures 700.c and 50.c.The engine drives a refrigerator which oryrut9: dbtr.., ...r.r"i, urru*o".utures of 50 "cand -25'c' rhe heat transfer to the p#iqe is 2s00kJ and;;;1g}#ilffiJ:}.".combined engine refrigerator plant:;ldffio.r*.rr*. rhl.L;i[-dhdfer to the refrigerantand the net heat transfer to theiesers,gf .i so 

tcl-'-'"'"'w urv,;re't: tri 
(06 Marks)

G a. Show thar entropy isa^properrsd.t;. r^orl , ; . 
l

b. Explain inequality of iluuriug , (05 Marks)
c' 3 kg of water at 80"c 1p*ai*#yith 4 kg of warerprl5"c in an isorated system.Effiill

,.r:,,*i,:ei: ',,,lit ' (08 Marks)

7?Briefly"*prum.t5&ffiavailabilit,ffi,J:_,.o.I,(04Marks)
b' Derive un "*ptttffi rot -u*iilil;{'fiC i'u..r".rible process. (06Marks)c' 8 kg or atratq"'ts, K and s.s ;;; ;il#;;;nc!se.o r11'^r;#; rr the atmospherictemperaftiid .nd pressure are 300_$.",rd F;..ri..tiu.ty. D;.;;; (i) Availability if rhesvstemft'es ;ho;sh ih; iatui *or#=mo dr;;g ;;c.ess.*,$ Availability and effec tivenes sif the'taihis"cooled it constant e#ffi t" ,t,rJrii..i._t*s$Bilr;'i;k. cv : 0.718 kJ/kg K

.,:r, 'ii - +:,.'s"1i \. (10 Marks)

8 a. with a neat.sketch and-J,r".1q1i!iagrap .*r3rl,ffi'*,orimeter. {.lJb. Explain T-s diagra* fo.;at-tlt;il;-;;;.;i.*,",'F (08 Marks)c' A vessel of volurye &04 m3 tontu-i"t u +il ffi orsaturate(.ffigrer and saturated I'J#T|?temperature of,2$,*, c. The mass o.,f,1h%1,fi 
"pr.r.n, 

4;.&,6.^a*i ,*r" pressure, mass,specific vorur4e,.enthatpy, .nooo1**1;;..#';#;sy. 
(07 Marks)

tinDalton,slawofpart,ffi,a,di,agut,sIawofadditivevolumes.
.-

? Diflerentiate between ideal gas and realgas. (04 Marks)

' 
=,rffi;if'rf 

or nitrogen and 6 kg or carbon *JI1#TI?
(i) Mole frpctfon of each.orrtitu.ntr."-',+" !i2 Eq:i"rt+i;,i".,r;;;*i,fuii; 

mixture
tii? Egrlyalent sas constant oFir,. moi;;'*
!,r/ {artul pressures and parytial volumes.(v) votume and density Jrti,. **i;;;. "'

a: _ (12 Marks)

f, fi[::i,:l'.,,;1#iffit,m,#im3?3;:tr,.,j,itvractor (04Marks)c' 
' 
u?;t"'lr";fJ.t#jii,ffiJ,"r}me 

or r ,n' ut r6oiL. co.orte the pressure by 
(08 Marks)

(ir) peiffi !u. .quuiion.--.
.!i
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(08 Marks)


