Seat No. / Enrolment No.:

Subject Code: 4331902

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (OLD) - EXAMINATION — Winter-2025

Date: 06-12-2025

Subject Name: Engineering Thermodynamics
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1.

2
3
4.
5

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.

Q.1 (a) Define system and boundary and state its types.

Q.2

Q.2

Q.3

(b)

(c)

(©)

(@)
(b)
(©)

(@)
(b)

(©)

(@)
(b)

URILE] 2ol WG (5ol vl quil detl USR] du

Explain Quasi-static process with neat sketch and diagram.
1g(d Ae sl (1225 Ulsul Al

State different types of equilibrium. Explain thermal equilibrium and thermodynamic
equilibrium.

el el USlRe) Ut quil e YHddel A AuisIe s AHdlEst qHd)
OR

Differentiate: path function & point function, thermodynamic cycle and mechanical
cycle.

dsladd |l : Ul §520el & Uloe2 §520el, AHISIUAMSA HIUSE o (H3[eA56
HlISY

State and explain Zero’s law of thermodynamic.
G IL[d ULAtetl “QUer” ol (M QUuil W AHod).
With the help of joule’s experiment explain first law of thermodynamic.

%q o] YA ol Hee A4S GWH LA 2LLBtst] UM [4H qHemdl.
State application of SFEE in Nozzle, Compressor, Turbine, Throttling Process.

xSl \%Cﬂ 2»151@ °j, Q;j,’)ldﬂl GuAlLdL Nozzle, Compressor, Turbine, Throttling Process

HL2 oL,
OR
Define: Temperature, Internal energy and Enthalpy.

VA LRl $2): dlUH e, Mid[RS Glool vl ey &),
Define Shaft work and flow work.
L1525 Wl slas YHodl

Derive steady flow energy equation

5| 541 WA 3y dRdl

Classify thermodynamic cycles.

HSIUAMS AIASes] A58 52
State and explain Second law of thermodynamic.

QIS 1A Sell oflog) (M 25RLLc) el MM,
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Q.3

Q.4

Q.4

Q.5

Q.5

(©)

(@)
(b)
(c)
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(b)
(©)
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(b)

(©)

(@)
(b)
(©)

(@)
(b)
(©)

A heat engine receives energy of 10000 kJ/min and doing work of 7000 kJ/min. Find
out thermal efficiency and heat rejection rate.

&l A [e=el 10000 ki/(H (12l Glod HNd & WA 7000 kI/(H[d2<] 1M 53 B. ed

sileiidl wa 2] WS 1R €2 Q0.
OR
List out Limitation of First law of Thermodynamic.

G [AoLltel uay [uHe{l Hulel saLidl.
Define cycle, process, Reversible and irreversible processes.

ULASE, VIAY, A Rud ua 93 d [REed WAl cu vl qudl.

Explain Reversed Brayton cycle with neat sketch.

BU A1A RAAR 20t AIASE UM,

Differentiate Heat and work.

Sle ua db dsldd quil..
Explain Open cycle and Closed cycle neat sketch.

Ul AUSE Wl 5612 A1USE M 15[d UE AUl
State and explain Boyle, Charles, and Gay-Lussac law.

W6, ALY A AR seil [y slLd).
OR

Define. 1. Heat Engine, 2. Refrigerator and 3. Heat Pump.

LUl UL 1. (&2 A (=801 2. (%2223, Sle uny

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

A Sle [t [Srha ulUSaHL S1H 52 8. %] UslUe [0 15 Sl del 52 vils

LA RS dodlgell 5% S1A dl UISsee{l s1Aeeldl 20\ y = 1.4 €.

Derivg characteristic of gas equation using an ideal gas laws.
21621 Y (AAHoAl GUANIL 53] AN alei(BLsdl dHlswL Aadl,

Prove that Entropy is point function.

AUllHd 515 AWl Ulgee 55211 D.
Explain Carnot cycle with the help of P-V and T-S diagram.

P-V 3ol T-S SIAIAIM U1 Seile vluse qHomd).
Define Cv and Cp, state and prove relationCp-Cv =R.

Cv el Cp o U L[d 52, dHe{l 4ol it Cp-Cv =R AL[AdS.
OR

Differenciate Otto cycle and Diesel Cycle.

W3] AULUSH Wal Sl ULASHell dSldd Qu),
Explain Reversed Carnot cycle with neat sketch.

BY U1 RaY sletle ulse Huedl.
Explain different Thermodynamics process with P-V, T-S diagram.(Any Three)

P-V, T-S SIUIAIH A2 [cldy aisiua Msy ulsal duedl. (SleuLl-l)

07

03

04

07

03

04

07

03

04

07

03

04

07

03

04

07



Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4331902
Subject Name: Engineering Thermodynamics
Time: 10:30 AM TO 01:00 PM

Instructions:

Date: 05-12-2024

Total Marks: 70

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.

Marks

Q1 (a) State Zeroth Law of Thermodynamics. 03
R4 yulsiuAHl 5ol Qodiall [AAAH BHMA). 03
(b) Explain Thermodynamic properties with their units. 04
dlsiuAlsuell [dlay  dlallsdizxl dusl Asd A8
() yyendl, o¥
() Classify System Boundries & Give Example of each type 07
with sketch.
(5)  dleu WIGSlo adflsl 530, dell £3setl GeleL [drd B
12 Ao, °9
OR
() Classify Thermodynamic System And Give example of 07
each type with sketch.
(5)  epilsiuasilsy flres] adils@l 52, dl edsell Gelsryl  ©9
[Aaqd 35U A1 uHondl.
Q2 (a) State first law of Thermodynamics and Prove Internal 03
Energy is a property.
(1) enilsiyal sueil ueiH (Auy qui, AidRs Alsd ARy 9y °3
Alloid 521,
(b) State and Explain Limitations of first law of 04
thermodynamics.
s setl werH (Aduel Hule () oRLid) A yudl, o
(© Apply SFEE Equation with Neat Sketch for (1) Steam 07
Turbine (2) Steam Nozzle (3) Boiler.
SFEE U152l 2269 A15(d 419 Aadl.
(1) 1M A%l () 21U «llnd (3) HllFaR °9
OR
Q2 (@) Define steady and Unsteady Process with Example. 03
S| el el sl WA GelsL U1 A luALRd 2. 5
o

()



Q3

Q3

(b)

(“)

(©)

(3

(@)

()

(b)
(“)

(©)

(5)

(@)
()
(b)

()
(©

Explain Joule’s experiment for first law of
thermodynamics with neat sketch.

gHisIuAHLSUe1lL U (AU HIRel)l 9ol UL 2289 wLs[d
A2 Ao,

In a gas turbine system, Air enters with velocity 200m/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 into the
surroundings, find power developed by the gas turbine.

As Y ewlSeHi sdl ¥ U (5AL/ASeSel e8] UdR Al B,
&dlell £1Wd ] qudet] ddl 00 Hl/A . W W IA] €eet
[seloget/(sAL 8. WeR «dlsudl duldel da o /A w4
Ao ] uyeo [sqloga/(su18. AUleuuiell dell AAGSaMI
Yoy (541l /(5Ul G tielR F51U dl 2Wl8el gIL el dl
Uldls YU L),

What 1s Entropy and Explain its importance in
thermodynamics.
We2AUl 9 & W UHISIRIAH SUHI dof Hecd YHx1A).

Explain Kelvin Planck statement in detail.
3[Caet1alis (dllet (AoldalR yHoxdl.

A gas is enclosed in a closed vessel of volume 0.4 m? has
absolute pressure 3 bar & temperature 40° C. If it is
heated to get pressure 6 bar. If C, = 0.72 KJ/ kgK & R=
0.29 kJ/kgK, Then find its mass & change in internal
energy.

3 WR (U & LM 18l Aol ¥0° C dlUHLA 0.8 m? dly A s dIURIHI
H4 B, W18 € GR ALY Al Yl dad ARM 1M s U] 419 B,

dl 60 2o Wid RS 2U(5dAHI ) dslad 2Ll
OR

Write both statement of second law of thermodymics.
s Al sUeA ] ol [Auuell o (Al qudl,

Explain heat reservoir, source, sink and heat Engine.

(82 Ind?, U\, Ris A (S We)et (A Y1),

Draw the P-V and T-S diagramme of following process.
(1) Constant volume process
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Q4

Q.4
1R 1

(5)

(@

()
(b)

(“)
(©)

(5)

(@)
()

(b)

(“)
(c)

(5)

(2) Constant pressure process

(3) Constant temperature process
(4) Constant Entropy process

(5) Throttling process.

o{|Asfl W[SULti P-V and T-S SIULAIM £12).

(1) WA 56 U[5AUL () HUN e{1QL U(5UL

(3)HUN dlUHlel UlsaL (¥) AU AL ulsul (1) dledlal
u(sl.

Write statement of Boyle’s law and Charle’s law.
WE6ell W AL eA) [AUH qudl.

Derive characteristic equation for ideal gas.
21621 Y HIC dletils Ml s Radl,

One air standard Otto cycle have compression ratio of
7.5. & pressure and temperature at starting of
compression process are 1 bar and 27° C Respectively. If
maximum temperature of the cycle is 1200° C. Find work
done, heat supplied and thermal efficiency.

Take y=1.4, Cv=0.714 kJ/kgK

A5 AR R21eSS B{12] AUR—ISEH {S1Uel AR .U 8. AU
U(sAlefl 2ewldHl dlUHlel 29° C Ul LWl 1 WR B.
ARSEHL HedH dlUHlel 3000 ¢ S1A dl (1) d5 Sot (R) (&
AW ¥a (3) GuHlY &l 2UlH).

y=1.4, Cv=0.714 kJ/kgK dl.

OR

Define process and cycle.
U5 Wl A5 A uALRId 52

Derive expression for work done during isentropic
process.
ULSJ2AY] Ul5UL e 1ol 5L 514 HI2 Yoo Hod),

Draw the P-V and T-S diagramme of following Cycles,
and Write the formula of thermal efficiency for each
Cycle.

(1) Otto Cycle (2) Diesel Cycle (3) Dual Cycle

oi|Asfl UIASEeAl P-V and T-S SIAIAM 1] Wal €35 AIUSEl]
Gy e&idlel Yot dull.

(1) 112l AUlUSY () Slrd Alusa

(3) SYAE US4
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Q.5

Q.5

u\u

(@)

(b)

(“)
(©

(5)

(@

(4)

(b)
(“)

(©)

(5)

Define thermodynamics cycles and classify it.
sl sU ULASE cAlVALRld 53] Ao 95l 520,

Derive equation of work done in polytropic process.
Ulel2ldls ulsul eilet 536l 51 UL A Ao,

Explain briefly Bryton cycle with its P-V and T-S
diagramme, and write limitation of cycle.

P-V and T-S SIAAM=(l Heedll [drgdHi @llel Aluse dHodl
dsfl Halel esauidl,

OR

Define (1) Compression Ratio (2) Cut of ratio (3)
Thermal Efficiency.

LRI 52 (1) 2Lt IRIdR (R) 52 s JRildR (3) Gu{ly
eéldl

Derive Cp — Cv = R with usual notations.

UM IR {5d] 41 Cp - Cv =R Aud).

In an engine, working on Diesel cycle, compression ratio
1s 15 and fuel is cut off at 5% of stroke length, find air
standard efficiency, take y = 1.4.

As Slnd Wleetti 5120l AR WU B. el 52 Wils WS
A LEell Uop 2 ALY B, )

y =14 €14 dl A[=etell 22 1SS €8l Lt
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Seat No.:

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) — EXAMINATION - Winter-2023

Subject Code: 4331902

Subject Name: Engineering Thermodynamics

Time: 02:30 PM TO 05:00 PM

Instructions:

SNk W=

Q.1 (a)
Ul 1 )
(b)
(W)
©
€))
©
€))
Q.2 (a)
usl2 ()
(b)
(o)
©
€))
Q.2 (@
sl ()

(b)

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: a) Open system b) close system c) isolated system and give
one example of each
uALRId S a) MUl [MRH b) wid [RMRU c)rLedldes

R4 U €359 W5 GeleL AUl
Explain Zeroth law of thermodynamics and state its applications.

AHISIUA (L SUeAL H1Y SIUEL Y- 1 dell GUALIL %L id).

Classify system boundaries and give two examples of each

RizeHs{l A1 1s] a5l 520w 35011 A GeleWA) A1),
OR
Compare the following terms:

a) Point and Path function
b) Intensive and Extensive Property
c)Heat and work

o{|Astl oelof] delell 52U

a) (0ig W ule s

b) tea(cd A A [Ud Masd

c) Sl ua d§

What is Perpetual motion machine of first kind (PPM-1)?Write
various statements of first law of thermodynamic

UH UsIRe] udd Hloled Hellel (PPM-1) Q] 87 aHIsIuaA [ sell
vy (Yl [d(ay ([desd] eull.

prove that internal energy is a point function

AL 5A 3 AidRS Glost s (6ig, s D

List the assumptions for the steady flow energy equation and apply
steady flow energy equation for Nozzle and Boiler with sketch.

Re1R Udle Glosl AH1SL HIR dIRRLReA] ALE] Gotlc) e 3y

U1 Al W 616 UL Re1R ydls Glowl AH1 5L 61d] 521,
OR

Define: Steady Flow, Flow Work, Flow Process

2 WALRId 53 R&R Udls, udls st udle ulsil

Explain Joule's experiment with neat sketch.

Date: 16-01-2024

Total Marks: 70
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Q.3
usl3

Q.3
U3

Q.4
Vg4

Q.4

©

(@)
(A)
(b)

(“)

(©)

(5)

(@)
(H)
(b)
(“)
(c)

(%)

()

YUS 35U AL Yeeil YAl Y1)
In a gas turbine unit, the gas flow through the turbine is 15 kg/s and

the power developed by the turbine, is 12000 kW. The enthalpies of
the gases inlet and outlet are 1260 kJ/kg and 400 kJ/kg respectively,
and the velocity of gases at the inlet and outlet are 50 m/s and 110 m/s
respectively. Calculate (i) The rate at which heat is rejected to the
turbine, and (ii) The area of the inlet pipe given that the specific
volume of gases at the inlet is 0.45 m3/kg.
AU 2uilpet Yl ewlpetuiel AYsil udle 15 kg/s O e
20i[®el glRl ([As(Ad UldR 12000 kW . el vode wA
w1G2qeqil Werlaf]l wes 1260 kikg Mol 400 kikg 8, o
po1d2 ol WIG2A2 UR dIyulell oL A5t 50 m/s Ml 110 m/s
891813 52\ (i) euilpetell M1 «1s13] sladlell €2 8, ¥ (i)
o142 UlBUell (A 2.89e182 U s} U554 UHLIL 0.45 m3/kg .
Differentiate between Process and cycle.
U5l A Y5 a3 dslad 53U
With the help of Kelvin-Planck’s statement explain concept of PMM-2
}[Caet-@lesetl [deate(l Heeell PMM-2 «{l [deildetl yuosdl
Prove that (COP) y.p = 1++(COP)r
Al 51 3 (COP) H. P = 1+(COP)R
OR
Give the statement of Avogadro’s and Renault’s law.
AAQVULS) e siletl SIAELs (Adest W)

Differentiate between heat pump and refrigerator with sketch and
C.O.P equation.

By Aol CO.P UHISWL UL Ele YU Ha (52322 dA dsldd

ERl
An inventor claims that his engine takes 130 KJat temperature 270k

and rejects 35 KJ at temperature of 220k and delivers 22 kwh works.
Is his engine is theoretically possible?

s s eldl 2 5 def W[t 270k dlUHlal 130 KJ Q & s
220k dlUHla 35 KJ R%B52 52 8 el 22 kwh 514 52 8. €] dj
A [eopel Aegifds A AU B2

Write and explain Charles’s law for gas

SETRMERTICT LR CURRNMENERIIL S

Prove that Cp —Cv =R

AUlld 515 Cp-Cv=R

4 kg of air at atmospheric pressureof 3 bar absolute and temperature
of 45°C is expanded at constant pressure till its volume becomes four
times of initial volume. Find: a) change in internal energy b) change
in enthalpy c) Final volume d) work done

3 W (108 el 450C dlUHleloll dlcdldQA w1l UR 4 (5L
&dl Add eMI8l UR [daqd Al & 2l Yl dof dleyy UIR(Hs
cleyHatl YR Q) o1 L. AlL:
a) AidRSs Gt 32812 b) WeleIH] 3812 ¢) vildH dIYH d)
st yel

OR
Define: a)Perfect Gas b)Quasic Perfect Gasc)Real Gas
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U4

Q.5
g5

Q.5

VA5

(4)
(b)
(“)

(c)

(%)

(@)
()
(b)
(“)
(©)

(%)

(@)

(H)

(b)

(“)

(c)

(%)

ulRld 5 a) URsSe A b) sAlRS Ubs2 A o) didlas
AU

[lustrate the following process on P-V&T-S Diagram: a)lsothermal
process b)Throttling Process c)Iso baric d) Polytropic processes

P-V&T-S SIUIAM U «flAefl Ulsdls} dulel 5 a)lsothermal
process b) Throttling process c) Iso baric d)Polytropic processes

0.6 liter gas is at 1 bar absolute pressure and temperature of 40°C.It is
compressed polytropically up to 0.2 liter .If compression process index
is 1.3 then find work done and heat transfer during this process. Take
cv=0.713 KJ/Kg and R=0.287 KJ/Kg

0.6 (@22 A 1 IR UYL LWl WA 40°Cetl dlUHlel UR 8.d0.2
(@22 Yl uldlolfusel Asd & ) s12lel Ulsdl o554 1.3
S1A dl Wl UlsUl MYl sAML 11dd S1H wal €l 2leusR
QL. cv=0.713 kj/kg =l R= €. 0.287 KJ/Kg.

Write the limitations of air standard cycle

AR standard ULASE HU[e124) duil

Statement of Carnot theorem and its corollaries.

sleile UNY wa A+l 5163024\ (d et w1
A hot air engine works on Brayton cycle with pressure ratio of 3. if
the temperature before adiabatic compression and expansion are 298
k and 923k. Determine: a)heat supplies b) heat rejected c) work done
per kg of air d) thermal efficiency. Take cp=1.0 kj /kgk and cv=0.715
kj/kgk
AR A [ B2lel US UR 3 ol eIl ARITR AIA 51 52 8. %]
A(SARS 512el Wal (AW USdis] dlUHlet 298 k el 923 k
SlA dl «1s5l 5 a) ARHIeAl Yasl b) AR sl ¢) edlsil
(selAuH €lo sl w1dg sl d) gde sideiddl .cp=1.0
kj/kgk¥{al cv=0.715 kj/kgkdl

OR
Classify thermodynamic cycle. state main difference between power
producing and power absorbing cycle.
lsluaA (s Uss] ddfls8L 5. UldR WISYRIL el UldR 2NNS

Ys AR Yu dsldd wsLldl.
[Nlustrate the following cycle on p-v and t-s diagram and write their
efficiency equation: a) otto cycle b) Diesel Cycle

p-v el t-s SIAIAM UR oflAeil Ase] Aot 5] W AMell SIA&MAL
AHLSWL Ul a) w12l AUSE b) Sl HlASY

one of the engine manufacturer company claims that his engine works
between highest temperature of 2400°C and lowest temperature is
400°C.if it produces 2.5 kw power during one hour from 0.2 kg/hr of
fuel and fuel having calorific value of 45000 kj/kg. Is claim possible
or not?

s W [eogel Gaules SUsil 1] 52D 3 dof W [=yet Alell dy 2400°C 24
Alell oflaul diudlel 400°c d siH 52 B, %) A As sals MUl 0.2
kg/hr ©HURIMI 2.5 kw UldR Geuat 52 O el 45000 ki/kg 3@3l(55
YRIRIdd 64l 8. eld] AU B 5 «l&l?
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Q.2

Seat No.: Enrolment No.

Subject Code: 4331902

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER - 3 (NEW) - EXAMINATION - Winter-2022

Subject Name: Engineering Thermodynamics

Time: 02:30 PM TO 05:00 PM

Instructions:

SN

(a)
(¥1)
(b)
()
(©)

(%)

(©)
€)

(a)
(*)
(b)

()
(c)

(%)

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. Enthalpy 2. Flow work 3. Pressure
AL UL 1. 2] 2. 56l 95 3. £oubl
Explain Zeroth law of thermodynamics and state its application.
AHL LA RS AL Zetell [PAH A1l 244 A<l GuiolalL syrudl,
Draw the boundaries of the following system & State types of system and
boundary involve in it.
<12 U] [azendl olBgl 212l [RAz2H vt 6UGEl L Uslz sxpuAl.
1. System of water-steam contained in a boiler.
1. oUSARML A1 wRll-aun ] Rz,
2. System of gas entrapped in a closed piston cylinder assembly.
2. 048, (U2 [Rfaesz sivoidlni suridl sluddl Rz,
OR
Differentiate following terms.
{12 2allde ULl a2l dslad dvl.
1. Point function and path function.
9. U2 5590 Dl U1 559,
2. Heat and work.
2. dlz vid 45,
State first law of thermodynamics and prove internal energy is a property.
AR A A5 UAH, (A1 QUi 21 AU 5215 Sezdd 2142 2L UL 9.

Explain joule’s experiment for first law of thermodynamics with help of neat

sketch.
AHL A S AL ULH, (A1 12 syeel UAIRL 2A5(d H12 AHMAl,

In a gas turbine, air enters with velocity 200 m/s and enthalpy 6699 KJ/Kg
with steady mass flow rate of 4.5 Kg/Sec. Gas exits from the system at

velocity 150 m/s and enthalpy 5460 KJ/Kg. If 50.4 KJ/Kg heat is wasted into
the surroundings, Apply SFEE gas turbine and Find power developed by the

gas turbine.

wis A 26l194HL wal 4.5 Kg/Sec <l 222l U1z 414 €9, saldl elrd ddl auid L a0l
200 m/s £ i 2i<A1edl 6699 KI/Kg 9. olsIR <llsondl auid €l 491 150 m/s €9 i

Date: 27-02-2023

Total Marks: 70
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Q.2

Q.3

Q.3

(a)
(*)

(b)

(@)
(©)

()
(a)
()
(b)
(@)

(c)

(%)

(a)

(¥1)
(b)
(o)
(©)

(%)

vyl 5460 KI/Kg 9. [Mz2Hui2 del uAG-{21Mi 50.4 KI/Kg GHHl 6l 5514

dl, A4 2015 HI2 SFEE @2, 531 24 20{1)e 2120 ULl Al UId3<, HeH 2liH.

OR
State four conditions for steady flow & State Steady Flow Energy Equation
(SFEE).
228l seiizel 212 A=Al @vil 21 228 561 2149 Hiz< UHls20 (SFEE) Qvil.
Derive general energy equation for first law of thermodynamics.
AHL LA RS AL USAL (UM HI2 6726 214D Y UHMA,
10 Kg air enters into a nozzle with negligible velocity. Its pressure reduces
from 392.4 KPa to 196.4 KPa during the flow from the nozzle and temperature
reduces from 950 °C to 760 °C during the flow. Apply SFEE to Nozzle. Find
velocity of air at exit. Take y = 1.4, C, = 1.005 KJ/Kg, Cy=0.72 KJ/Kg, and R
=0.287 KJ/Kg.K.

10 Kg Al 40104 4oL U2 UM WA 89, dHi de 010 392.4 KPa 4l 9214 196.4
KPa 212 €9, 21l £2[H414 dluuld 950 °C ¢4l a2ld 760 °C a4 €9, <ixd W2 SFEE
|19 520 il 899424l 4oL WAL y = 1.4, Cp = 1.005 KJ/Kg, Cy = 0.72 KJ/Kg, and R
=0.287 KJ/Kg.K dl.

State limitations of first law of thermodynamics.

UL AA[HSAL ULH, (Al HAlel2l gul,

Explain Kelvin-Plank and Clausius statement of the second law of
thermodynamics with neat sketch.

AL A M5 oflom [RH Wiz sleaq wals w1 saldli [ quil 2up susld-l
ueeddl uHomal,

Heat Engine takes 10000 KJ/hr heat energy from source of temperature 327°C
and rejects 5000 KJ/hr heat into sink of 27°C temperature. Draw block
diagram of heat engine clearly. Find out its thermal efficiency and decide
whether this heat engine is reversible one or irreversible one.

wis €12 Bileoye 327°C dluHIA AL ALAHIEL 5154l 10000 KI/hr €2 L2 9149
HNA 89, B 27°C AlUHLA AL AUl 51l 5000 KI/hr 2 €12 9149 [2oys2 52
89, ¢l2 vileogadl odls SUAH 2UP Zld 22l ddl Gl eatdl ML 2L A5
Aazdlond &9 srad o1 [kadlod A srend.

OR
Define. 1. Heat Engine, 2. Refrigerator and 3. Heat Pump.

qrol L 1. (g2 2leor 2. Asenz22 3. dl2 iy

Define Entropy & Explain its importance of entropy in thermodynamics.
V2]l 1oL 24U 2 AR AAMSAHE 12Ul Ao Hesed dHMAlL

A Heat Engine receives heat energy of 1500 KJ/min and develops power of 7
KW. Draw block diagram of heat engine clearly. Find out thermal efficiency
and heat rejection rate.

Bls €12 By 1500 KJ/min (G2 21429 2AMAIHL 209 9. d 7 KW U2 Y2l 52 €9,
$lz vileoyadl oals SAUAM 2P Zd 2l 2 Dilcoyadl Grld ealdl 244 Gl
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£912alel £2 2UlAL
Define 1. Ideal gas 2. Specific heat 3. Throttling process.
AL 2L 1. e A1y 2. [Afar G 3. gizdlb ulsal,

Explain Boyle’s law and Charle’s law for ideal gas with neat sketch.
2129 A HI2 GUOEAAL [AH 24 A1 (414 U5[A 112 AHMAL

0.5 Kg air is compressed from 1 bar absolute pressure and 15 °C temperature
to 6 bar absolute pressure by isothermally process. Draw P-V and T-S diagram
for isothermal process. Find out 1) work done 2) heat transfer. Take R = 0.287
KJ/Kg K.

0.5 Kg ©ald 1 bar Uil 018l 244 15 °C diuHiqgl 6 bar <L Ayl £ouel Y-l
Dlanel Ul gl 251 529141 209 9, Sdlana ulsaL ulsal vz P-V x4 T-S
SPUALH 2121 1) 244 514 2) €l2 21452 iHL R = 0.287 KJ/Kg K dl.

OR
Define 1. Isothermal Process 2. Isobaric process 3. Adiabatic process.

AuAL UL 4. DUDALLAL UAY 2. U510 s U™ 3. 2L Ui,
Explain specific heat at constant volume and specific heat at constant pressure.
21240 52 Q22 GrHL v 2040 2110 (422 GrHL AHMAlL

6 Kg of air is heated at constant pressure from temperature 30 °C to 525 °C. if
its Cp = 0.987 KJ/Kg.K and Cy = 0.73 KJ/Kg.K. Draw P-V and T-S diagram
for constant pressure process.
Find.

1) Characteristic gas constant (R)

2) Ratio of specific heats (y)

3) Change in internal energy (AU)

4) Work done (W)

5) Heat transfer (Q)

6 Kg salel eold 2420 e8] A24] BuaiHl 209, €9 sy2l d< GoaldiHiA, 30 °C 4l
525 °C Hl 211 9. 210 2oubl [Alar Gl Cp = 0.987 KI/Kg.K 2id 2149 5t
(Alae Bl Cy = 0.73 KI/Kg.K dl. 2449 2610l U541 HI2 P-V 214 T-S SPUAMH
AEIN

TN

1) @leulis ol 21aais (R)

2) (Afaw a4l 2Bl (y)

3) wid[2s Gl2Ani 52512 (AU)

4) 244 513 (W)

5) dlz 21452 (Q)
Classify thermodynamic cycles.
AL LA M5 U5 Qdilszel s,

Explain Carnot cycle with the help of P-V and T-S diagram and State name the
processes.
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P-V 21 T-S UM<l Heeadl 51412 25 AHMAL 24 d<fl 501l 414 2414l

For an engine working on Otto cycle, pressure at the starting of compression is
1 bar and at the end of compression is 12 bar. Draw P-V and T-S diagram for
otto cycle clearly. Calculate 1. Compression ratio, and 2. Thermal efficiency.
Take y = 1.4 for air.

VUL ULOSE UR 51H 52l VA[esrel W2, 5FULAA A3BAULAHT 25410 1 bar i 53ULAAAL
2id 12 bar £, w2l UIH5E HIZ 2UR P-V 24 T-S SPUAH 212l 1. AsiA LBl
2 2. Gu{lA il ouaazl s2U sl uiz y = 1.4 Al

OR
Differentiate process and cycle.

U[5AL 24 U159 A22AL 51 LU

Explain Brayton cycle with the help of P-V and T-S diagram and State
equation for air standard efficiency of brayton cycle.

P-V 9t T-S sUAHAL Heedl 62l Asa AHMAL i ddl 2R 22188 s1s8dId]
A v,

In an engine working on diesel cycle, compression ratio is 15:1 and supply of
fuel is cut off at 5% of stroke length, Draw P—V and T-S diagram for diesel
cycle clearly. Calculate air standard efficiency. Take y = 1.4 for air.

25 oA UASE UR 5IH, 5321 VA[esyul, UsIA4 ABITR 15:1 €9 i 2215 Aol 5%
2, ANARL SIUL AL 2419 69, JAd APASA HIZ 2UR P-V 21 T-S SIAIM B2l
e B 221088 SPEHALAL 2LBLAL] 521 AL HIZ y = 1.4 @l
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