Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (OLD) — EXAMINATION — Winter-2024

Subject Code: 3331902 Date: 05-12-2024
Subject Name: THERMODYNAMICS
Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:
1. Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.
Q.1 Answer any seven out of ten. £21Hie{l S1OUQL Uldsil Acled B[], 14
1. Define Quasi —static process.
9 sdldl @215 usluleil catul ().
2.  Differentiate between path function and point function.
R, Ul §52et el Ulpye §SQUet AR dslad eudl.
3. Define internal energy and absolute temperature.
3. Widis alsd ual [[A08 dlunleteil vl w1,
4.  Write four conditions for steady flow.
¥, S| sl Hiell UR Al qudl .
5. Represent isochoric process on P-V AND T-S diagrram.
U, P-V 3 T-S SIAIAIM U WSALSIRS WlAY elldl.
6.  Define heat engine and refrigerator.
€. &le Aleel el g2 «ll vl ),
7. Define specific heat.
9. [alare Gl culuyl 241Ul
8.  State two applications of carnot cycle
¢ SlRelle UIE5E ol ] GULdLL wwLldl.
9. Writg_ equation of COP for refrirgerator working on reversed carnot cycle.
€. [RAUS sRelle ALTSE UR 514 Sl 36312322 Ul COP o HHlsl
cul.
10.  Define process and cycle.
0. VIAY ol ALl vl 1Y),
Q.2 (@) Explain Zeroth law of thermodynamics and state its application. 03
usl. 2 (1) uHlsualsuel ool (s adl 249 detl GUlaL duil. 03
OR
(@) Differentiate between shaft work and flow work. 03
() QULs2 51 Wl 56l 511 A2 dsldd qudl. 03
(b) Derive exp;ession for work done duripg isothermal process. 03
() WIAUHE UIAA e(HALd YUl d5 Sel Hi2 AMSL dIRd] . 03
OR
(b)  Write and explain Gay- Lussac law for gas. 03
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J-YAS ol [o1UH QUi B YHosldl .

Explain joule's experiment with neat sketch.
A9 ULS[d £13] gdet] WAL qHoxdl.

OR
Define control volume.State applications of steady flow energy
equation(SFEE).
521d qleyisfl vl A1), RS| 56l Al ©5A2Uel (SFEE )ofl

GUALLL yHomdl.
Write difference between perfect gas and quasi perfect gas

U552 Y Wl saAldludse AU 9 dsldd qul).

OR
Write and explain Boyle’s law with neat sketch.

A9 15[ €13 wled il [yH AUl

Derive characteristics equation (PV=mRT) for an ideal gas using ideal Gas
laws.
w1el diyudlel [l GualaL 530 wieel As dlei(@ls sl (PV=mRT)
uell[Ud 3.

OR
Derive equation of work done in isothermal process.

gAY E (UsAHi dd a5 Sel HI2 M5 dIRd).

Derive Cp — Cv = R with usual notations
UURIALd slleidell cp— Cv =R dIRdl.
OR

If a gas have temperature, pressure and volume as 300°c, 15 bar and 14.5m3
respectively. Find its characteristic gas constant R, If mass of gas is 45Kg.

A5 A UL dlUHlel, £l Wal 5¢& el sH 300°, 15 bar {4 14.5m3 8.

] o] €01 45Kg €Y ) dsj dletQils diy wWUNis Ak,
Draw the otto cycle on P-V and T-S diagram and explain its processes.

PV 3l T-S SIALAH U 312l UL®SE €12 Wl dedl QU™ UHexd).

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

P_V el T-S SIALALIH UR SINE UL 1] 2ol SInd UIOSE HI2 AR
R1eSS gUdl Hles] ¥yt dul,

An engine working on the Otto cycle has a cylinder bore of 150 mm and
stroke length of 225mm. The clearance volume is 1250 cm?®. Find the air
standard efficiency of this engine. If y=1.4

A5 312l UIASE UR SIH 5l WeR)elell [AU[ESR il i 150mm. 2
RS 4ol 225mm 8. Ao sefldeU 58 1250 cm3 8. dl WR2155S

sldegldl 2\,
OR

In one otto cycle engine compression ratio is 14. Find air standard efficiency
If y=14.

N 2»(113 U156 WUl eI IRIHR 18 8. %y =18 Sl dl 2R
R1o5S ULBS5E &HdL k).
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Draw P-V and T-S diagram for isentropic process
w1SA2) (Us WAY U2 P-V ¥ T-S SIUIAM )R,
OR
What is entropy and explain its importance in thermodynamics.
211 A ed 942 Ao aHlsIUA HsAH Hecd YHdl.
A refrigerator keeps vegetables at temperature 90° C by removing 60 kJ heat

from it. If it rejects 90 kJ heat into the atmosphere find its C.O.P. and work
required.

A5 353022 60 kJ AH] KER 5181 ALSHIR)A 90° C dlUHIA AW B,

] A dldldRRIMI 90 ki IRH1 F3 dl C.0.P 44 d5 el

OR
A Carnot engine working between 6500 K and 3100 K Produces 150 KJ of
work . Find Thermal efficiency of engine.

WS SRRele  W[eoel 6500°K Ul GWAdIMId Wl 3100°K  Ales
GMdIHlel a2 S1H 53 O wal 150 KJ 51 GAlst 52 8. dl A il
qHq slAeddl 2Lk,

Prove that for the same compression ratio the air standard efficiency of auto
cycle is more than diesel cycle.

UM $A S BWL S1DQAe AL 1R “@)2) UIUSE” o] W2 wisS
slleeldl
“(Sod UIUSH” Sl dulR Sl .

Write five examples of each reversible and irreversible processes.
Naloe ua sAaflue ulsaiel wid uid Gele duil,

Prove that internal energy is a property.
Alld 51 B uidRs Gl A IRuy 8.

State 1] Avegadro’s law 2] Kelvin planck statement 3] Reunault’s law
(U] A (U], 9 HAIALel) (44 ) BlEdst Wis 2o 3] silesil

[ou
One gas turbine works on Brayton cycle between 10bar and 2 bar pressure.
Find air standard efficiency. Take y = 1.4.

W5 AY 2w 1601 Qelel MIBSH U 90 612 e 2 W2 18 d S1A 53
8. sdlel w155 eHdl el y=1.44l,
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