Enrollment No./Seat No.:

Subject Code: DI03019011

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - WINTER 2025

Subject Name: Engineering Thermodynamics

Time: 10:30 AM TO 01:00 PM

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 (a) C(lassify thermodynamics system according to transfer of energy and mass.

Q.2

(1) Ro1af 210 a1 glous0l) GE)A Lailsiai@s 22ed of goflsel eqifa).

(b)
(c1)
(©
(s)

(c)
(s)
(a)

Differentiate Path function and point function.
Ulefoe $sRI0l ol Ul §5RUat U ofl dSidd AU,
Write definition of heat and work and also write five points of equality between them.

GoHI Aal SI ofl cu1vAl dYfl Adofl U A1RAd ot Ui HelAl duil.
OR

Explain Zeroth law of thermodynamics with its applicability using neat sketch.
TSIl ASall o (st d&il defl GUAAdl 2415(A Aeld AHd.

What is a perpetual motion machine of the first kind ( PMM -1 )? Write relative
statement of corollary of the First Law of Thermodynamics.

(1) (G132 a(Q 2ini-q 2@ 2] 2 Aoll 241021 31 YaiTsIucl RS0t M2 (G143 of)

(b)

(1)
(c)

(s)

GuRILYid du.

Write the simplified form of the steady flow energy equation for a steam turbine and
explain the meaning of each term.

2214 eaiigol Hi2 223] $Al Aol AHIs20I of (@A 3u cull £25 UElall 248 duil.

In a gas turbine, air enters with velocity is 200 m/s and the enthalpy is 6699 kJ/kg
with steady mass flow rate of 4.5 kg/s. At the outlet, the velocity is 150 m/s and the
enthalpy is 5460 kJ/kg. If 50.4 kJ/kg of heat is rejected from the system to the
surroundings, determine the power developed by the turbine.

As A ealidoidi 641 4.5 Kg /s oll €22 UAIR Y14 8.8dlall E1Ud &d] duidell 92|
200 m/s & ol AoeiicYl 6699 KI/Kg 8.01&R oflsadl guid ofl A1 150 m/s 1ol
Aeicy] 5460 KI/Kg 8. f12eaaiel] doil 2121Besl2131 50.4 KI/Kg G 61612

551 dl 2oiiefal &IR1UEl &dll UIUR of HEJ M.

OR
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(@)

Write the four conditions for steady flow.

(1) 229) sA1 Hi2 ofl U1R AA @,

(b)

(1)
(c)

(s)

Q3 (a)

Write name of five engineering equipment's for which stead flow energy equation can
be utilized.

2291 sdl Aot AH1s01 Ayl AsI Adi Uiy RAe®[c1u3101 A4 allati oflH duil.

A fluid’s velocity is increased by passing it through a nozzle. The fluid’s enthalpy
and velocity at the inlet are 3000 kJ/kg and 50 m/s respectively. The enthalpy at the
outlet is 2700 kJ/kg. Neglect heat loss from the nozzle and, assuming the nozzle is
horizontal, use the steady-flow energy equation to find the exit velocity.

Ud18] ofl A2l g441RA1 dal allsdH i UA12 SUIHT A41A 8. Md18] ofl Ko icd] 2Hal
d91 ervic &dl guid 2AofsA 3000 KI/Kg 1ol 50 m/s 8. Hdieldd] Acicd] cieiR
oflsad] auid 2700 KI/Kg 8. olisdaiefl edl Gva| cial 2A421(] dHY dal
A% Y1) 229 A1 A1 A1s021 %121 Gi61R oflsad] dniall do1 N4,

Write the formulas for:
(1) COP of a refrigerator
(2) COP of a heat pump
(3) Entropy

(1) 2431 @vil. (2) (COP) 251%222 (R) (COP) gleuu (3) Ao

(b)

(1)

(©)

(s)

()

Write Kelvin—Planck’s statement of the Second Law of Thermodynamics and explain
it with the help of a diagram.

ISt @Asall oflon (o1 Hi2 Sedlol LA [Atial Ul 2ol A15(A IR
AHendl.

What is irreversibility? Write its types. List the factors that make a process
irreversible.

glaAToflc1E] 212 ] ? dotl UsIR AVil. Ulsla gRlaAloid clotiddl uRcial ol
ol I duil.

OR

Write the difference between a refrigerator and a heat pump.

(1) 3322 vHal Bleviy ol dsidd @ul.

(b)

(o)

(c)

(s)

Q4 (a)
(1)

State the Clausius statement of the Second Law of Thermodynamics and explain it
with a diagram.

lsIalIfASl oflon (GIaH HI2 of sARf4R4e] [Aiol AUl A0l AISIA &R
AHendl.

Write the names of any five irreversible processes and describe the fast compression—
expansion process with a diagram.

syl v ghlaATad ulsaiall o1 dufl s12e sladdel — A12Ulodolof] US|
15d Aeld geidl.

State Boyle’s law and explain it.

Aol [G1H AUl Al AHed].
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Q.5

(b)
(1)
(c)

(s)

(a)
(1)
(b)
(c1)
(©

(s)

(1)
(b)
(1)
(©

(s)

(a)
(1)
(b)
(c1)

State the characteristic equation of a gas and indicate the units of each term.
4Ry cl2i(RIs AHIsel eiid] €25 Uglotl sy ex1id],

1 kg of air at 1.5 bar absolute pressure and 30°C passes through a constant pressure
process until its volume triples. Determine:

(1) The change in internal energy
(2) The change in enthalpy
(Take C, =0.714 kJ/kg'K and C, = 1.005 klJ/kgK)

1.5 bar (012021 £61121 24l 30°C dIudlatdioi] 1 Kg &4l doj SE 221 A1) &1 i
géﬂ YA £oflRl UlsA1H I UAR AR 8.1 () AidRS ASd H1 &Ad] dsldd (R)
c@licUl a1 ad) asidd Ne. (C, =0.714 KI/Kg K 21al C,;= 1.005 KI/Kg K ¢113]

dl.)
OR
State and explain Charles’ law for a gas.
41 HIZoll UGN (o1 AUl Aol A+,
Draw the throttling process on P—V and T-S diagrams.
g2(do1 ulsAial P-V 2ial T-S SIUIAIH GUR AHIAY.

Write the definitions of specific heat at constant pressure and specific heat at constant
volume, and prove C,-C; =R

AU E10i [AR1e Goal @il AN sE [A[R1r2 Boatl of] vl @vll C- C, =R
A10fld 5.

Write the names of any five thermodynamic cycles.
SRl Ui AalsidaliAs A1uSdali ofld AU,
Write the difference between a cycle and a process.
A1USAE Al U5l ofl dgldd duil,

A Diesel cycle has a compression ratio of 16. At the beginning of the compression
stroke, the pressure is 9.81 N/cm? and the temperature is 20°C. The maximum
temperature is 1430°C. Determine the thermal efficiency of the cycle. Take y=1.4

AS S1xA A1RUSA ofl SlavAal 2ARAU 16 B. £61101 221S0f] A3V Id dUid 611121 9.81
N/em2 2l diUdiel 20°C 8. d&Hi g diudiol 1430°C 8. dl ARISHoT Gra{l
geidl M. Take y=1.4

OR
State the limitations of the Carnot cycle.
Slaiie A1usddll Haulel earidl.
Write the characteristics and applications of the Otto cycle.

A12) A1Rusddll di2i(RIsdl ol GUIal Gy,
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(c)

(s)

In an Otto cycle, the air pressure at the beginning is 0.1 MPa and the temperature is 07
30°C. The compression ratio is 8. During the cycle, 2100 kJ/kg of heat energy is
supplied. Determine the maximum temperature and efficiency of the cycle.

(Take C, =0.718 kJ/kg'K ,C,, = 1.005 kJ/kg'K and R =0.287 kJ/kgK for air.)

As el AlRUSHA] GQI%ECHIQI 213211d 311 0.1 MPa ial diudllel 30°C 8. iAol 09
JRNcR 8 8. ARISH AUl 2100 KI/Kg €12 Aol W) AIYUIHI 2419 8. HRISH
eA 101 A1ef] g duHIol Hal €21l ML, (&dI HI2 C, = 0.718 KI/Kg K ol

Cp=1.005 KJ/Kg K ial R= 0.287 KI/Kg K.)

*ekk
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