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AU/IPIME-302-CBGS
B.Tech., |1l Semester
Examination, June 2020
Choice Based Grading System (CBGYS)
Thermodynamics
Time: ThreeHours
Maximum Marks: 70
Note: i) Attempt any five questions.
formgl uid Tel Y gt DTy |
i) All guestionscarry equal marks.
Tt meAl & T 37D Bl
iii)In case of any doubt or dispute the English version
guestion should be treated asfinal.
forelt off TR & g srerar faarg i Rfer & St s
& YT T 3T AT ST

1. @ Inagasturbinethegasentersat therateof 5kg/switha

velocity of 50m/s and enthalpy of 900 kJ/kg and leaves
the turbine with a velocity of 150 m/s and enthalpy of
400 kJ/kg. The loss of heat from the gases to the
surroundingsis 25 kJkg. Assumefor gasR=0.285 kJkg K
and Cp =1.004 kJkgK and the inlet conditions to be at
100 KPa and 27°C. Determine the power output of the
turbine and the diameter of the inlet pipe.
Ueh 189 TRATEA H K9 5kg/s®hl &R I 50m/s & AT F iR
900 kJ/kg TrITeAdT &t Tl aelt g 3IR exaTge & 150m/'s &
o 31R400 kJ/kg 6T Tt & Biedt gl M1 & gRaer §
T @1 g 25 kdkg. € | M R=0.285 kJkg K,
C, = 1.004 k¥kgK & o0 7 of &R gicic i fRuf
100 K Pa3iR 27°C. W gt a1y c=aTsH &t afeh Iared
3R Feic UT2q BT aRT FuiRa |
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b) WhatisaPMMC?Why isitimpossible?
.00 3. T 22 I8 SN i € 2

2. @ What doyouunderstand by triple point? Explain withthe
help of neat sketches.

feuet dise 3 31T T A9 & ? Yoes STl Bl AERIdT
A9

b) Steamflowsinapipeineat 1.5MPa. After expanding to
0.1 MPa in athrottling calorimeter, the temperature is
found to be 120°C. Find the quality of steam in the
pipeline. What isthe maximum moisture at 1.5 M Pathat
can be determined with this set-up if at least 5°C of
superheat is required after throttling for accurate
readings?
T 1.5 AT H U TgUens H dgct 81 SiicfonT deiRiHieR
5 0.1 Wiy g foaiRa 89 & a1, amEe 120 faft
RAfeaTRT T ITRIT ST &1 UTSUTTS H HIT <hl UTardT & T
eMEY | 1.5 WYY H arferasa =t @ gnft St 39 e-3m™
& e ufRa F 51 Hench! &1, 3R Fdtd AT & forg
UiclolT & d15 1 A &1 5 &t Afcaad 6 guReie &
3T Bl B 7

3. @ Show that the efficiency of diesel cycleislessthan that
of Otto cycle for the same compression ratio.

fexaTsy foh ot ep hit gerar I Adfte ruTa & forw
3Mel Th A P gl

b) Derive the expression of optimum pressure ratio for
maximum net work output in anideal Brayton cycle. What
Is the corresponding cycle efficiency?

Ueh 371G sicT Tsh H STfeehcd g PRI TG & folg guaH
9T ST hF AT T UTH | ST Teh ST FATZ?
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4. Thecompressionratio of anideal air standard diesel cycleis
15. The heat transfer is 1470 kJkg of air. Find the pressure
and temperature at the end of each process and determinethe
cycle efficiency.

U MG a1g A Sistel b bl HUSH JIUId 1581 arg !
T gRATRT 1470 kd/kg &1 Td AT & 3fd H gETd 3R
ATIHM S o 3R Teh qarar FufRa o)

5. @ Defineadiabaticflametemperature. How isit estimated?
UfSaTeIfees T AgHT bl IRIT | ST STTHH il
IR SITAT 87
b) What doyou understand by higher heating value and lower
heating value of afuel?

$eF Y Iog R Aoy SR e o & o1y R |eeTd B 7

6. @ Whatisenthalpy of combustion?What isinternal energy
of combustion?

CET I AT &1 82 G& ol JATARD ol T @ 2
b) Draw the phaseequilibrium diagram for apure substance
on T-Splot with relevant constant property lines.

thel Ufdraferfsiad SR &1 31— Wile R URifile R
Tl b AU U I Uar & oIy o Hid |

7. @ Demongtrate, usingthe second law, that free expansionis
irreversible.

S Al DT IR PR g, FHATIY bl i TEquigH
sraRad gl

b) Namethevariousmethodsof finding thedrynessfraction
of steam. Explain the separating and throttling cal orimeter

combined.

HTG & JRATI 3721 T @I & fafiat diept T AT TRyl

RITh 3T 3R YTclnT BARIHIC Bl R |
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8. Write short notes on:
i) Zerothlaw of thermodynamics
i) Entropy
iii) Properties of mixture of ideal gases
= R A e ford
i)  SSSATIRIENT & L B
i) T
iii) armeel 91 b foysmor o o7
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