Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 111 « EXAMINATION - WINTER 2015

Subject Code: 3331902 Date: 04- 12- 2015
Subject Name: Thermodynamics
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.

ocoarwpbdE

Q.1 Answer any seven out of ten. €2HIl SlEURL Alclotl cllol WL,
Explain cut-off ratio.

g2 Allg 220 wuesal.

List types of boundary.

olGgloll USLR AW,

Define enthalpy and write its unit in S.1. system.

AaeUloll cavarl AUl Aol AUAUE. AsH Au.

Write steady flow energy equation.

RAR sl Al UHls20L vl

Represent isentropic process on P-V and T-S diagram.

P-V Aol T-S SlUUH UR wUsAg s ylsau gl

Write statement of Boyle’s law and Charle’s law.

ABRLA RauH Aol ARA A AW

Write concept of reversibility and irreversibility of thermodynamics.

st sell AARAAZ ua 8IAARMAAEA sAe el
State application of Otto cycle.

2l ULBSatetl GUAN WU

Write equation of COP for reversed brayton cycle.

A Qalot WesA 12 Al0Ulef wls0L Anl.

Define heat and work.

© QDG NW O LUK DWWAHON PR

o

0. &l wal abell calual L.

Q.2 (@) Define thermodynamic system with example.
sl () Alsisams RReH GeleRulell Heeell sl

OR
(@ Explain how SFEE is applied to turbine.

1) eul8elal SFEE 58 3l cld] ud 82
(b)  Derive expression of work done during isothermal process.
(@)  wWAAUs ylsal eRaet ad stl W2 wHlswl AR,

OR
1/4

14

03
03

03
03
03
03



Q.3
sl 3

(b)
(W)
(©)
(8)

(©)

(5)
(d)

(S)

(d)

(S)

(a)
(W)

(@)

()

(b)
(A1)

(b)
(¢)
(©)

Explain universal gas constant (Ru).

YAl AU WANS (Ru) AHA.

Prove that internal energy is a point function.
AR 5A ¥ idARs AGA A W2 §52lol B?

OR
Explain first law of thermodynamics with help of joule’s experiment.

octotl yaotl aurlsigaPsell USAL R umesal.

In a gas turbine, air enters with velocity 220 m/s and enthalpy 5678 KJ/Kg
with steady mass flow rate of 3.6 Kg/Sec. Gas exits from the system at
velocity 170 m/s and enthalpy 4560 KJ/Kg. If 54 KJ/Kg heat is wasted into
the surroundings, find power developed by the gas turbine.

s AU 2ul®otol(l 5012lol 1UUL 3.6 Kg/Sec oll € 220 m/s ALl
5678 KJ/Kg Aaucdlatoll sal et el 8. eollgauiall wslR
o(lscll Atell AdL 170 m/s Aal Aacdl 4560 KI/Kg 8. %l
AdclelRRIHL 54 KI/Kg oll €2 8le cad Ul sl dl A ewigetell

Geuzl Ul U 0

OR
2 kg. of gas enclosed in a closed vessel heated from 2 bar to 5 bar. The initial
temperature of gas is 27°C. Find 1] final temperature 2] change in internal
energy. Take Cy = 0.72 KJ/Kg K.

2 5% clell w2eUlal ol cllAQML 2 bar &l 5 bar goll Yl oRYU
SRAHL WA B, clYe] AL} dlUuHlet 27°C & l L. 1] cljq]
VAR AUHLet R] AARS AGAHL UA ¥R$12. Cv=0.72 KIKg K AL

Derive characteristics equation for ideal gas.

Ale aly H2e] clel@ls uHlswL A 5.
OR

Draw P-V and T-S diagram for...

1] Isobaric process
2] Isochoric process.

o{lAoll ylS2A1A P-V Al T-S slaloH ur gl
1] AUBAARs Ul

2] wBAS\Rs ulsa
Derive Cp - Cy = R with usual notations.
AlAd 5A % Cp-Cy =R.

OR
Derive equation of work done in isentropic process.

AU ulsauul ad stal e wllsweL drdAl.

In an engine, working on diesel cycle, compression ratio is 15 and fuel is cut
off at 5% of stroke length, find air standard efficiency. Take y = 1.4
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A5 SlAA WeBotHl AUSUt ABIR 1U B, RS ALY Uy A WALl
stUlotivictHl A B. Al AlRBoto(l AR wisE Al ROl sl HI2

y=14 dl.

OR
Draw the diesel cycle on P-V and T-S diagram and write the equation of air
standard efficiency of diesel engine.

P-V ol T-S SLALUH UR SIBAH AUBsE ERL Aol SInd Asseo(l AR

0SS aH Al Hiza] Yo A,
Differentiate process and cycle.
Y52l Wel WA A6l dslelct WL

OR
Draw the dual cycle on P-V and T-S diagram and explain its processes.

P-V el T-S SIAUH UR SYA AUB5AH E1R Ual Aell Ylsaul
UMl

Derive general energy equation for first law of thermodynamics.
Ylsisa@soll udel R W2 olRe Aat(® Yt dlRAl.

OR
Derive equation of COP for reversed Carnot cycle for refrigeration purpose.

Re|BR2UAeAl & M2, A stolle BSEo] COP HIZe] YA Rl

Deduce the equivalence between Kelvin-plank and clausius statements at
second law of thermodynamics on the basis of diagrammatic representation.

Alstsa@sall el [Aa e decllot-tetis wR sclRauetl ([Atltot

Aol AL2AAL wg(A €31 Anestall.

OR
One Carnot engine receives 1200 KJ/min heat energy from the reservoir of
350°C temperature and rejects heat energy to the sink of 25°C temperature.
Find thermal efficiency and work done.

s stelle s 350°C aloll éle Aatxl 1200 KI/minell €2 Il
il RnA ® UA 25°Call cdluHlal &le Aot vslR 518 8. Aule
Al Ao UAG sl Al

Derive equation for air standard efficiency of brayton cycle.

Qelot ABscoll W wisS eldl HBa Yot A 3.

In one Otto cycle engine clearance volume is 30% of its swept volume. Find
air standard cycle efficiency. Take y = 1.4

Rdlesetl A2 €0l 30% scllaRU 5€ YRl 2] ULASH
W(Potoll Gl e&tcll L. y=1.4 AL

Define 1] heat engine 2] heat source 3] refrigerator 4] heat reservoir

cluall AL 1] éle AlRat 2] dle AL 3] 28222 ¥] éle

Aoclar.

Define. 1] Specific heat at constant pressure (Cp) 2] specific heat at constant
volume (Cy).
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(5) cauAL AULA] AU el (ARle airHl2] wum st Qe okl 03
(d) State limitations of first law of thermodynamics. 03
(s)  ArlsisAMsotll Yy [aHo(l Haulel cdul., 03
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