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Third Semester B.E. Degree Exaniin\tion, June/July 2023
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Note: 1. Answer any FIVE full questions, e.&do,Nng ONE full questiogfr.o. m each module.
2. Use of thermodynamics datqW"N book, steam tablerffi4ltrometr! chart ollowed.

a. Distinguishbetween, il$'-:I 
r ry 

J'@
i) Open System and $IruhB System
ii) Mechanical and Chemical Equilibrium
iii) krtensive andEitensive Properties "\ '
iv) Macroscopic ind Macroscopic Approach:""' (08 Marks)

b. State and elp'lqln Zeroth law of thermodynaifiics. (04 Marks)
c. The readinE'.t*,and ts of two Celsius thermbmeters A and B agree at the ice point and the

steam p6ift.".and are related by the6frggdon tA = L + mts fuIrts2. Between these two points

.t, m,*tr are constants. When U*n*.; immersed in 4#t-* 
-t 

both, A indicates 55'C and

B indicates 50oC. Determine *"irJtr", of .t, m una rffi'mT also find the"reading on A if B
reads 25"c 

,,,,*fu- 5mY 
. 

:" 
- 
' 

(08 Marks)

,,,'''= '"''"

- i,rit Module-l

2 a. Derive an expression ti5r work done durinE Hr*fisistatic processd*"r r1. (06 Marks)
b. Define work and&e,bt, mention similaritiee prlfl dissimilariti een them. (06 Marks)
c. Bxplaln constafrl*nv,o,lume gas thermom"et&fowrth neat sketch. :i:: (08 Marks)

ldodule-2 ..*"Wffi
3 a. DeriveSiEd8y Flow Energy ffiqtion (SFEE) state assumptions mode. (08 Marks)

b. Provo'that iniemal .r"rgy a'prope.
c. What are PMM - I and PMM* II?

of a system. -e (08 Marks)
c. What are PMM - I and PMM* II? (04 Marks)YY ll4t 4lq r lvrlYr. - I. (lrrLf .rllalYI::F I.l a

,r ':. { :ni l

'', "' ii {r1,,*"' OR;,,- -"t- ;
a.' ,State Kelvin - Plhffhruhd Clausius statethentsi.', ,Stut" Kelvin - f[$$&ffi64 Clausius slaterhents of second law of thermodynamics and show

that violation,g$qt'fiisis statement lqads to violation of Kelvin Planck's statement. (08 Marks)
b. One kg of ,a.ft.{."ll5oC and 98.1$iq is compressed isentroptically to 588.6KPa. Determine

the final t&ffiiature and the wcitk done. If the air is now cooled to 15oC at constant
pressure, find the heat exchanged. (06 Marks)

c. A 1m3 container is filled:ff-i air at 0.20MPa and 70oC. Calculate the final pressure in the
container if 10kJ of hea*, e added. Assume ideal gas behavior with constantspecific heats.

.dP (06 Marks)
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MOdUle-3
""*'i 

' 

-

a. Prove that entropy a property of a system.
b. Stat and prove'Clausius inequality.
c. What is.a,tAilable and unavailable energy?

(08 Marks)
(08 Marks)
(04 Marks)
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Define following terms : ffiF; '
i) Heat of fusion - * 

.ii) Wet steam ,, b
iii) Triple point
iv) Sensible heat -%,*
v) Saturation temperature d _ .'Y ,,,uil&4

Sketch and explain the PT diffi&f,Ofwater. iii:'''1

Explain with neat sketch, ttl&i{'method of estimatlng rquality
Calonimeter. J i _:**#*: ,, : :

18AU32
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(06 Marks)
(06 Marks)

of steam by throttling
(08 Marks)

b.
c.

7 a. Explain vapor absffit$n refrigeration system*witffia neat sketch. (08 Marks)

Explain steamj ion with sketch.b. Explain steam iffifffAeration with sketch. *@ (08 Marks)
refrigeration system*witffi a ne at
*ion with sketch. *#
es of refiioeranfdl*'tsc. Explain desigbffionerties of refrigerants, e- ' (04 Marks)

:j

Explain desigb

b. A hall is to be air conditipnEd for 100 persogs"'1bffi;ng O.Sm3mffperson. Outdoor
.. a ^ ;-5.-::t r.d' ' n ..,*. ',,, '

condition: 35oC DBT#'$ffi.H, Required con@lifui : 15oC DBT,',+fl% RH. The required

lq."" 
- ** dR

8 a. Explgiftu er air conditioning s,;@ for : ..:"i) aa dry outdoor conditiod#w&-i=

ii; Hot and wit outdoor conditi-on.d .,e \tu, ^ rr',.,r (10 Marks)
l:* qdh. . ^ - 1, . .,

conditions are achiconditions are achievedffiby cooling and d&h-rflrnidification an4 then by heating,
find: *!i d .::ya.. ;hi,
i) Capacity of the $umidifier * -i , -. . ].s

tind : ;i '* *.,-)\.Al{W

i) Capacity of the' $umidifier n ,-"* ' l
ii) Cooling cof{ffiitity *%,,u "*,

iii) Heating cofftdpacity. rA'%. r' ,: .i,!' (10 Marks)
h,n\@ jj{t .... ",,:::. J*@*

Module-S
9 a. Deriffi expression for ffilE$one in a single si[grj compressor by neglecting clearance

volunrH *M% 
* -* ' (10 Marks)

.s ^ l$h *s&fl 
.b. W.iS" the condition fo$ {Wximum work input to a two-stage compressor with perfect inter

-erymling 
between stagry._*r + * ,* (06 Marks)

#+Etptain the necesf{ff4&nulti-stage 
lompresJion 

using P-V diagram. (04 Marks)
d,.

{'=it" ;Won
10 a. Explain open arid closed cycle gas+urtine cycles.

b. Exnlain wifF#neat sketch : 
"..

a. .bxplarn op,9r* 'closed cycle g@fttrcme cycles. (10 Marks)
b. Explain with a neat sketch :

i) Turbo - jet engine ;}*.
ii) Rocketpropulsion. , #; (t0Marks)
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