Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - III « 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:
1. Attempt all questions.
2. Make Suitable assamptions wherever necessary.
3. Figures to the right indicate full marks.
4, Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics,
6. English version is authentic,
Q1 Answer any seven out of ten. EAHIl SlEULL Ulctoll oreitol 2.
1. Explain cut-off ratio.
1. se s 2ellal anendl.
2. List types of boundary.
e CTRETERCINE
3. Define enthalpy and write its unit in S.1. system.
3. Aaedlo(l cava udl doll A, AsH cull.
4. Write steady flow energy equation.
¥. RAR sl alsal udls2eL cul.
5. Represent isentropic process on P-V and T-S diagram.
W, P-V el T-S Stauau uR ausdgls ulsan ealal.
6.  Write statement of Boyle’s law and Charle’s law.
5. o8l Rad sl AR Ran dul.
7. Write concept of reversibility and irreversibility of thermodynamics.
9. wilsisaflseu JaRcld]l ua 83 aRWeAldlAl sAe cul.
8.  State application of Otto cycle.
¢. 2l Wosetell Gualloll seliel.
9.  Write equation of COP for reversed brayton cycle.
¢. dad delot wsset 1R Ao wllsw cnl.
10. Define heat and work.

0. &l2 el abell cauvau .

Q.2 (a) Define thermodynamic system with example.
yg. 2 () aHlsisas RRH Gelgele(l Heesll ol
OR

(a)  Explain how SFEE is applied to turbine.
(AU)  euldelal SFEE 58 d o] ud 89
{b)  Derive expression of work done during isothermal process.
o) }UAAs yBan et ad stel W wdllsel dRdl
OR
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Explain universal gas constant (Ru).

YAade AU AUALS (Ru) ALl

Prove that internal energy is a point function.

Al 53 3 WicdFs awbA A Wde 5210t B?
OR

Explain first law of thermodynamics with help of joule’s experiment.
octoll yllotfl anlsisalsell udcl Fan Anandl.

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.

A5 AU 2olldete(l Su1aet UL 3.6 Kg/Sec oll €3 220 m/s Aol
5678 KI/Kg Adlcedlawll sal etua wa 8. diganidl esl?
o{lsacll el Aol 170 m/s U Bl 4560 Ki/Ke 8. %l
clcllalRRLHL 54 KI/Kg oll €2 8le et acl 8lat dl A 2rigeiell

Geur Ucl UlaR 2l

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 C, =0.72 KJ/Kg K.

2 3% clyell wedllol oitl AWURML 2 bar Ul 5 bar gogl Yl oM
scUHL A B, cl3o] AVlcle] clUHlet 27°C B ol el 1] al’fq]
AN AluHLol 2] AUidARs Al Al 32812, Cv=0.72 KI/Kg K @l

Derive characteristics equation for ideal gas.

wuled aly e clal@ls uHlsw wldd s2A.
OR

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

1] Isobaric process
2] Isochoric process.

o{lAe{l ulsaul P-v ual T- 8 steuauH w2 galdl.
] WSUARSs ylzau

2] wBAUSIRs ulBal
Derive C,-Cy =R with usual notations,
ol s2A 3 cp-Cy =R,

OR
Derive equation of work done in isentropic process.

wsAUls ulsauml ud sl we wdllse drdl.

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 Sl AlBetul Asluet olltiz 1U B, s colld Uy 3 ool
siletivialMil aud 8. dl AlRets{l AR @i audl Aadl. sal W2

v=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 3ol T-S SLAIH UR Sl ABsel €13 wa Slynd woscloll AR

@SS -l Hize] YA cull.
Differentiate process and cycle,
ylsal ual WBsA a2Aall dstald 3.

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

P-V 3ol T-S Slalloltd UR Syl BsA €1Rl ual ol ulEaiadl
IRICTENR

Derive general energy equation for first law of thermodynamics.
AHlsI8AMsoll WAl [ W2 ool Aol Yot Rkl

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

g1l &) MR, flad stelle BSEe] COP M) YA cllRel.

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

yrlsisa@sell ollat Ra Hie secdlo-wels el sell@auetl (At

el Al gl eldl Amendal

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.

A5 slelle WBsA 350°C cloll 8le Aetofl 1200 Ki/minoll €3 InalarR
Higl And & wWel 25°Cell dluHlal Sle Aotof wlslR sle 8. ada

aMcll A udg st a0l

Derive equation for air standard efficiency of brayton cycle.

galot WBscloll A2 wisS ealdl Hiza YA Al 3.

In one Otto cycle engine clearance volume is 30% of its swept volume. Find

air standard cycle efficiency. Take y= 1.4
Rclleswell A2 seoll 30% selladd s€ wRladl 2l AlASE

ARatoll Gullal eatcdl 2l y=1.4 @l

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

celull AUl 1] 8le At 2] 8le A 3] 26l®B2e2 ¥] 8l

Axnciuz.

Define. 1] Specific heat at constant pressure (Cyp) 2] specific heat at constant
volume (Cy).
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(8) vl AUL] AN eelld CEe ol ] wum st @l 2kl 03
(d)  State limitations of first law of thermodynamics. 03
(s)  ArlsIEAMsall yaur Gae{l Halerd cul. 03
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