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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4331902

Subject Name: Engineering Thermodynamics

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Classify thermodynamic property and explain Extensive Property and
Intensive Property
ulsiaA s Mulle aoflsal 520 w1l RANd Ul ua At udl
Yl
Classify energy and explain both internal energy briefly.
Gostal doflscl 5] A ol WidRS Glowlad gsHi UM,
Explain shaft work and flow work with proper sketch and example
2152 A5 W 56] dSel ALY Y Wl GelsA A1 AHd)
OR
Explain (1) Fixed Boundary (2) Movable Boundary (3) Real Boundary (4)
Imaginary Boundary
AHoAd) (1) (Alsdd AL 2) ¥ ML (3) dldlds ML @) sleulels
Alul
Explain Conventional Sign of work, heat and internal energy during exchange
of it with boundary.
AU ULRetl (AlAHY e(HYLed s1M, ARH] el WidRS Glostell YRR
Uddal dquodl.
State the general energy equation.
AL Gost AH] 5 L),
A system receives 180 kJ heat energy at constant volume then reject 200 kJ
heat at constant pressure and 40 kJ work is done on system during constant
pressure. Then system back to original state by adiabatic process. Calculate
adiabatic work. If initial internal energy is 235 kJ then calculate internal
energy at each point.(U2 and U3)
[R12eH ddd dlRH U 180 kJ G¥4L Glost Hoid & U] Acld €Wl UR 200
kI ORHlA o1s13] sl O Wel Add £nlBl e(MAlel [ARH UR 40 kI S1M
5dHi 19 8. ugdl i N [sA2s ulsul It 4o [Ret[dni uledl 241d
8. N(SARS sidsfl AR 5. %) UIR(GS WidRS Gl 235 kI 1A d)
¢35 (0{g3 WidRS Glodedl 2Ald7] ). (U2 WA U3)

OR
Explain First law of thermodynamic with joule’s Experiment sketch.
o of | URAlell WU A1 AHISIAA M Sl Uiy [HAH Yuodl
Fluid is enter into nozzle with velocity 50m/s and enthalpy 3000 kj/kg and
Exit enthalpy is 2700 kj/kg. Neglect the heat loss and find out Exit velocity of
fluid.( USE SFEE of Nozzle)
U8l elloseui Aol 50m/s el Wl ALl 3000 kj/kg A1 €1WE LI & Wa
A (5252 WelAd]l 2700 kjkg 8. ARMell ofsQUlelofl ARl 520w
udlslel selR sl sndlell Aol L. ( «ll»@sil SFEE «ll GUlal 51)
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In a gas turbine air enter with velocity 220 m/s and enthalpy 5678 kl/kg with
steady mass flow rate 3.6 Kg/s . Gas exit from the system at 170 m/s and
enthalpy 4560 Kj/Kg. If 54 Kj/ kg heat is wasted into the surrounding find
power developed by the gas turbine.
AU 26 l®etHi el 220 m/s AL U1 3 Aol IA]] 5678 ki/kg UL (RRIR
UHE UALE €2 3.6 Kg/s Al el 1A 8. [Reuuied] A 170 m/s wa
A |&] 4560 K%/Kg U WEIR «il50 8. %) 54 Kj / kg ARH] M 14Ul
[CRARUL ASEIA B dl A ewl8el gl2L [AsRid uld? 0kl
Explain heat reservoir, heat source and heat sink.
GL IR, GMHL Ald e Sle Ris UHedl.
State the application of second law of thermodynamics.
IS (H 5oL oflont (Al GUALL %Ll
Explain the specific heat at constant pressure and constant volume with
sketch and Write relation between them.
BYU AL Udd 618l A Ucdd AIYH U ALSSH AM] AU el dHeil
o] Aoit Gud].

OR
Define the COP of heat pump and COP of refrigerator with formula.
€l Uuetl H1H] ua As%322011 Al 3y 1419 cyvALd S,
State the kelvin plank statement and Clausius statement.
3(Cqel Wes 22N 02 el sAl[UUY ReHe2 % lldl.
Explain constant volume process with P-V and T-S diagram and also derive
formula for work, heat and internal energy.
P-V 3ol T-S SIAIAIH U1 Al dleyH Ul5AL UHd] A 5120, 2] w4
AidRs Gl HIR YA ugL Aad)
If an ideal gas temperature is 300 and pressure 2.0 bar and volume 0.15 m3. If
this gas is compressed to 8.5 bar and volume rise to 0.08 m3 than what is final
temperature of gas.
) w1620 A4 dlUHlel 300C W M1 2.0 W12 e dlegH 0.15 m3 8. %)
B AU 8.5 GIR Yl USRI sAIMI #1d WA dIRJH 0.08 m3 Yl 48 B
cll Aetl A dlumle At
Differentiate process and cycle.
U[5UL 0 UsA eI ULS),
State the (1) Boyle’s law (2) Charle’s law (3) Gay-lussac law
(1) slUdedl SIIEL (2) Uldedl SIAEL (3) AGULs SIAE) wBLLd)

OR
Draw P-V and T-S Diagram for (1) Isobaric process (2) Adiabatic Process.
1) WIOANARS Ulsul (2) N(SULARS UlsUL UL P-V el T-S SIUIAMH
el
Detail classification of cycle.
Ao (AoldalR ads?l.
2 Kg gas enclosed in a closed vessel is heated from 2 bar to 5 bar. The initial
temperature of gas is . Find out (1) Final temperature (2) change in internal
enerTake Cv =0.72 Kj/Kg K
ot AR 2 (56 A 2 1Refl 5 IR Yl ARM S 41D 8. 4]
UIR(MS dlunlel 270C 8. M) (1) dildH dluHlet 2) widRs Godui
561° Cv=0.72Kj/Kg K
Draw P-V and T-S Diagram of Diesel Cylce.
Sl¥E U] P-V el T-S SIULAM €.
State the general assumption for deriving air standard efficiency.
Sl UHIBLeLd slietHdl Audd] Hizeil Al 1R s L.
In otto cycle engine clearance volume is 30 % of swept volume. Find air
standard efficiency.
2] UlAsAU] W[l [squy dlyH QA dlUell 30% 8. edl
uHLRIed sl{etHdl 20d).
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OR
Compare the Otto cycle and diesel cycle on the basis of fuel used , speed,
compression ratio and application.
WOdRL  quleLls,slHUdA AU wad  GUABLAL el wLER
B 2LAUIUSE e Slvd AIASE ofl HUIMEL 53,
State the limitation of Brayton cycle.
W2\t Usell HAlel L.
In diesel engine compression ratio is 16, pressure and temperature in
beginning of the compression stroke are 1 bar and 20 °C respectively and the
maximum temperature of the cycle is 1430 °C Find the thermal efficiency of
the cycle.

Sl W[t 51321t AL 16 B, 51Ul 21Seil AR AU L1
Ul dlUHlel MefsH 1 6lR el 20 °C & Wl Uss] H&dH dlUHlel 1430 °C
B Ysell yud siAeUAL ).
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Time: 02:30 PM TO 05:00 PM

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 non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1

(@

Do as directed:

YUl Yool WA

i. Concept of temperature and thermal equilibrium is deals with....
(a) Zeroth law, (b) First law, (¢) Second law, (d) Third law

i, dlUHLel el dd AHAlGetell vALE A18 As01dd B.....
(a) Zeroth law, (b) First law, (c) Second law, (d) Third law

ii. A system which consists of single phase is called homogeneous system. (True/False)

ii. B AlrU single phase el Wad eld da elHlYelluy Hleu séaly 8.
(Wd/uilg)

iii. System in which only energy can cross its boundary is known as open System.
(True/False)

iii. SUIR S1URL A1RUUI §5d Gool Aol 6i1GeSla vlvididl S1u Adl Rieua

1Yot {122 s8d1U B. (Wd/WlE)

03

()

Classify system boundaries and give two examples of each boundary.

Rieueil u11GeSlof adils1 53] £3se1l 6l Gels B,

04

©

Identify intensive & extensive properties from given list:
Density, enthalpy, surface Area, thermal Capacity, thermal conductivity, internal energy,
Pressure

A Ud] ALl Boorild Wal AN ai2edld diuHa viluil.
toldl, Aeelled]l, qUIdle] Axsn, add 30128, aMd 55521d1], AHidRs G,
01181,

07
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A system contains with the enthalpy of 240 KJ, internal Energy of 90000 J and volume of
0.5 m3, Find the pressure in bar.

S18 A s Aleuui Aeel@il 240 kJ, vidRs Gl 90000 J A §& 0.5 m? dl def
€011 bar Hi 2114l
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Define: (i) Flow Work, (iiz_Flow Process, (iii) Control Volume.
cqluy 3Ll () s6l d5 (i) 6l WAA (iii) Soeld dleyy

03

(b)

Explain the First Law of Thermodynamics with the help of Joule’s experiment.
HlsIuA RISl Yo [SiyH gdeil uAloleil Hesell Aundl.

04

(©)

Applied SFEE on nozzle & diffuser.
ollnd ol Sl HI2 SFEE |l1d] ULSL.

07
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Give the statements of first law of thermodynamics.

alsiua[Msell yay (saus] [duisil a4l

03

(b)

Prove “Internal Energy is a‘_property”. .
Alloid 52\ AidRs Gl A d IuY 8§
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(©)

A heat engine receives heat at the rate of 1500 kJ/min and gives an output of 8.2 kW.
Determine: (i) The thermal efficiency,

(1) The rate of heat rejection.

As Ele Aleael 1500 ki/min €l el Ui v11d & ua d 8.2 kw UldR

Geuat 52 8 dl ¥[e=sel HI2 (i) WY £&ldl, (i) GMML 91Scllsil £ 20lH).

07
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List limitations of First Law of Therm‘(_)dynamics.
epfsida Fsell yery ([auefl Huislell ALl wetidl.
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(b)

Explain Kelvin Plank statement.
Seclol \Wisef (dulel AUl

04

©

If a gas have temperature, pressure and volume as 300°C, 10 bar and 14.3 m? respectively.
Find its characteristic gas constant R, if mass of gas is 20 Kg.

dlye] diudlel, £i13L ¥a s¢& Befst 300°C, 10 bar Wl 14.3 m? 8. %] &0 20 Kg
Sl dl dlei(BLs AY WAN(S R o Yey 24,

07
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Define (i) Heat Engine, (ii) Heat Pump, (iii) Refrigerator.
vl Bl (i) Sl2 B [e=el (i) Ele U i) 2s1%2eR.

03

(b)

Define Entropy and Explain its importance in Thermodynamics.

A2\l ol cfrul w14l 24 dof AUSIAARISHI Heed AUl

04

©

An ideal gas temperature 30°C, pressure 0.25 MPa and volume 0.15 m?. If the gas is
compressed to 1 MPa and 0.04 m?, find out the temperature of gas.

1620 diYsf dlUHlel 30°C, L0111 0.25 MPa 3l £ 0.15 m* 8, % A dlYe] £6i18l
1 MPa ¥al $¢ 0.04 m? $d1Hi %14 dl dej dludiel Al

07

Q.4
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Match the following:

1 | Gay Lussaclaw | A | The volume is inversely proportional to its absolute
OleyAseil pressure. (§& deil (61081 £6113lell cARd UMIRIN( 8)
[rtun)
2 | Charl’s law B | The volume is directly proportional to its absolute
RUSR{el temperature. (56 Aell (10 & dlUHlololl HUHIRIMI
[riun) 8)

3 | Boyl’s law C | The absolute pressure is directly proportional to its
(oﬂuc-aaﬂ absolute temperature.

() ([0 &1 0131 Aol (1081 dluMHletell HUHIRIUI 8)

03

()

Give difference between Reversible and Irreversible Process.

AaAloid v glaAloid WAA «l dsldd QL.

04

Prove Cp — Cv = R with usual notations.
wllad qstieil Axls61 Alleid $A Cp-Cv =R.

07

OR
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€Y

Match the following:

1 | Isothermal Process | A | Constant volume (WU $¢&)

2 | Isochoric Process | B | Constant entropy (401 We2|\l)
3 | Isentropic process | C | Constant  temperature RN
dluHlet)

03

()

Differentiate between process and Thermodynamic cycle.
(sl v AHlSIAA WS AlASHeAl dsldd ULl
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©

Derive the characteristic equation for an ideal gas.

B2l d1y HI2 dlai(Bls A5 diRd).

07

Q5

(@)

Classify thermodynamic cycles.
lsiua s AlAsA] dilsL 5.

03

(b)

Show representation of Diesel cycle on P-V and T-s diagram.
Sl»E AURASE HI2 P-V 3 T-s SIUIAIM £l

04

©

In a constant volume Otto cycle, the pressure at the end of compression is 15 times that at
the start, the temperature of air at the beginning of compression is 38°C and maximum
temperature attained in the cycle is 1950°C. determine (i) compression ratio, (ii) thermal
efficiency. Take y=1.4

WS AN 5¢ Bil2] ALRASH UL, $12Aotal Bid def L0111 ARVl WL Scdl
15 218} 8, %] AeWlds] dludlel 38°C ol HedH dluMlel 1950°C &lA dl i)
As1Uat IR i) GuilY s&idl Akl y = 1.4 dl.

07
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(@)

Derive an equation for thermal efficiency of Carnot cycle.
steile UlUsesll GR{lY ealdle] YA dIRdl.

03




(b) | Show representation of Otto cycle on P-V and T-s diagram. 04
12 ALUSE HIR P-V 3al T-s SIUIAULH 1R,
(¢) | In an engine, working on Diesel cycle, compression ratio is 14 and fuel is cut off at 6% of 07

stroke length, find air standard efficiency. Take y=1.4

s Sl AURASE U Ulddl Aleaseiti AslUel AN dR 14 el 215 €ellSell 6%
A WdQL SIUL dAlwdidi 211d 8 dl deil 212 21e5S &iudl Aadl,

v=14 dl
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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 non-programmable scientific calculator is permitted.

English version is authentic.

Define 1) Entropy 2) Enthalpy 3) Temperature
(UL U] 3) AelY] R) A1) 3) dlUHLe
Classify thermodynamics system?

eplsigAl sy [reuq] adflsel s2L.

Explain zeroth law of thermodynamic and write its application.

HISISAH]5Y of) Qlerlet] [AUH HHoMA) 1A Aefl GUALIALdL sl Lcll
OR

Explain all thermodynamic equilibrium.

SIS sUeA] dAHIM B scllofluH YHod)
Define 1) control volume 2) Flow work 3) Flow process
(w2 1L 9) $216 dleyH ?) 56l d5 3) 56l WAy
Prove that internal energy is property

ALlo1d 53 WidRs Gost A R 8.

In a gas turbine system, air enters with a velocity 200 m/s & enthalpy 6699
kj/kg with steady mass flow rate of 4.5 kg/sec .Air exits from the system at
velocity 150 m/s & enthalpy 5460 kj/kg. If 50.4 kJ/Kg heat is wasted in to the
surrounding. Find the power developed by the gas turbine.

Ay 204l®et [ARHUL €dl 200 m/s A2 ¥ 6699 ki kg Welled]l U18), 4.5
kg/sec oll R HIY ydle €2 AUl udQl 8. (ieHHiedl edl 150 m/s 4l
sl 5460 kj/kg AUeUIA] 418 WElR «{l5A 8. %) 50.4 kJ/Kg GW o1l
UAUBGLESTAM Ul Sld dl Ay 26yt GlRL Gl Ad) UldR 2L,

OR
Write condition for steady flow.
S| s6) Hiesdl 21dl dudl,
Explain Jouls experiment with neat sketch.

Yeotl WAL WLS[d AUe Ml

Apply steady flow energy equation for steam turbine and Heat exchanger.

WU 204161 via Sl2 W&oy HI2 23] 560 Aelo] ©5ALUed 619 ULS)
Write different statements for Third law of thermodynamics.

HISISAH] sUoA] Alost [AUHoAL el el [diloll dudl.

Define 1) specific heat at constant volume 2) specific heat at constant
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(ULl AUl 1) AU 58 AdestRild Gl ) HUN W18 Adesiild
Gl

A heat engine receives 500 KJ/cycle heat from source. If COP of refrigerator
working between same source and sink ,is 0.4 then find out 1)heat rejected by
heat engine 2) Thermal efficiency of heat engine

A5 Ele Weel AlAHie 500 Kj/AlUSE Sle And B, %) A o Ul wa
[Ris 9 514 sl AsR20d] AL 0.4 €A dl 2] 1) €l Vool
&lRLABS2 521l €le 2) Ele Wil e s1giHdl
OR

Write limitation of Carnot cycle.

slelle Al sasil Hauiell dull.
What is irreversibility? Explain mechanical irreversibility.

glaAloild12] 124 97 yilas Sl A1ld12] yHmal

Compare aims of heat engine and refrigerator with sketch.

El2 WeR)et o 312201l Sqlefl WiSs(d Ue HRUIHEIL 52
What is polytropic process? Plot different polytropic process on P-V diagram.
uleleldls ulad 224 j2 el el uldlluls WAy o P-v SIAIAM UR
218 [uld 5.

Derive characteristic gas equation PV = mRT

dlys] c1&Qls HH15WL PV = mRT 41[04d 520,
Air at volume 0.1 m® and pressure 1.5 bar is expanded to volume 0.5 m?
isothermally. Find final pressure of air and work done during this process.
0.1m3 5¢ sl 1.5 W{1R €Wl HRIdd] dl HY0 dlUHla 0.5 m3 S& Q:Ltﬂ
[Aladd &1 B.d) scllof ¥i[dH £w 1l W U5 e (HULe g s1 2Lk

OR

Prove that Cp — Cv=R

Allodd A5 Ccp-Cv=R
Explain Charles law and Gay Loussac law for ideal gas.

1620 Ay HI2 ALEeA) (1M W AGgASeil (1M yHoMd)
One incompressible tire has volume of 0.4 m?.Initial pressure and temperature
of air is 4 bar ab and 300 K respectively. If pressure is raised up to 7 bar ,find
final temperature of air. Also find mass of enclosed air.Take R = 0.287
Kj/kgk

As HelefRle 2142 0.4 m3 o dIRH YR1d 8. &dls] UIR[MHS £MIl Wal
dlUHlel el $H 4 bar el 300 K 8. %] &dlo] 618l 7 W12 Yl dd 8, dl
&dlo] wi[dH dlynlet ). sdle] £0 UL QL) R = 0.287 Kj/kgK
Write limitation of air standard cycle.

AR R UeSSULESeAl HA el quil,
Explain different process of carnot cycle using PV and TS diagram

stoile A1o 5] el %€l LAY PV A TS SIAIAIM UR HH2d).
For an engine working on otto cycle, pressure at the beginning of
compression process is 1 bar and at the end of compression process is 12 bar.
If ¥=1.4 ,find compression ratio and thermal efficiency. Take R = 287 Kj/Kg
K

W2l UIRASH UR SIH 5L [l HI2, $12Lel UlsAUlsf] Qi ldHi 011l
16412 Bl 51Ul UlsAUldl 3id 12 WIR B, A ¥ =1.4 €, d] 1Ll
AU A YHd s1AeHdL LR = 287Kj/Kg K

OR
Explain different process of diesel cycle using PV and TS diagram

Slna U1o sasil el el WAU PV 4ol TS SIALAH UR AHexdl.
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Differentiate Thermodynamic process and Thermodynamic cycle

ilsISA] s AU WA YulsiSAlsy ulesa el dslad w1,
A heat engine is working between temperature of 1000K and 300K. Find
minimum heat rejection rate for unit net work output.

A5 Sle W[yl 1000K WA 300K dlUHlel d2 51 52 . WsH A ds
U1G2YR Ul dgdH €le Ruslet 32 21t
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