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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4331902 Date: 05-12-2024
Subject Name: Engineering 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.

Marks

Q1 (a) State Zeroth Law of Thermodynamics. 03
R4 yulsiuAH]lsyel)l Qodial [AAAH BHMA. 03
(b)  Explain Thermodynamic properties with their units. 04
epifsiuilsuell (dldy  aiaellsdiz) duedl AsH A1l
() qyend). o¥
(c) Classify System Boundries & Give Example of each type 07
with sketch.
(5)  dleH WIGSlo adilsl 530, dell £3setl GeleL [drqd B
A18) Muenq). °9
OR

(c) Classify Thermodynamic System And Give example of 07
each type with sketch.

(5)  epilsiuasilsy lres] adoflsl 52, dal edsell Gelsral  ©9
[Aaqd 35U A1 uHondl.

Q2 (a) State first law of Thermodynamics and Prove Internal 03

Energy is a property.

(1) enflsiaAl sueil ueiH (Auy quil, uidRs Alsd ARy dy  °3
ULl s

(b) State and Explain Limitations of first law of 04
thermodynamics.

AHIS YA St UM (Mol HAUTE 1) %5QlLcl) Aol HHod)., o

(c) Apply SFEE Equation with Neat Sketch for (1) Steam 07
Turbine (2) Steam Nozzle (3) Boiler.
SFEE 1521 2289 2115(d 419 Aad).

(1) 1M Aol () 21U «llnd (3) HllFaR °9
OR
Q2 (a) Define steady and Unsteady Process with Example. 03
RS Wl Al xSl UlAY GelsL A8 cuAlRld S, R
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Explain Joule’s experiment for first law of
thermodynamics with neat sketch.

gHlsIuAHlSUe1L U (AU HIRel)l 9ol UL 2289 wLs[d
U1 Yuendl.

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 Kkj/kg. if 50.4 kj/kg heat is wasted into the
surroundings, find power developed by the gas turbine.

As Y ewlSaHi sdl ¥ U (5AL/ASeSel €8] UdR Al B,
&dlell £1Hd ] duldetl ddl 00 Hl/A 8. W W IA] €eet
[seloget/(sAL 8. WeR «lsudl duldel da o Hl/A w4
Ao ] uyeo [sqlogd/(5A18. Adleuuiell dell ApAGSIaMI
Yoy (51l /(5Al G 6k F51U dl 2Wl8el gIL el dl
Uldls] YU L),

What is Entropy and Explain its importance in
thermodynamics.
We2AUl 9 & W UHISIRIAHSUHI dof Hecd YHx1d).

Explain Kelvin Planck statement in detail.
}(eael- s (dtilel [AdlddlR yHexdl.

A gas is enclosed in a closed vessel of volume 0.4 m?3 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 Wl ¥0° C dlUH LA 0.¥ m3 iy ws dIAURIHI
H3G 8. LIl € GR AUlY A Yl Aol A M 5 H| 19 B.

dl 60 3 Wid RS 2U(5dAHi ) dslad 2Ll
OR

Write both statement of second law of thermodymics.
IS suetl oflont (AuHstl ofa (ceiiet gul.

Explain heat reservoir, source, sink and heat Engine.
(&2 AR, AN, Ris WA (&2 ool (Al UMl

Draw the P-V and T-S diagramme of following process.
(1) Constant volume process
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(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) WU 56 U(5AUL () HUN e 1R U(5UL

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

Write statement of Boyle’s law and Charle’s law.
W EGell W AL [AUH qudl.

Deri\ie characteristic equation for ideal gas.
162l AA UL alglils s Ao,

One air standard Otto cycle have compression ratio of
75. & 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] AUIR—ISEH {516l AR .U 8. AU
U(sAlefl 2ewldHl dlUHlel 29° C Ul £l 1 WR B.
URISAH] HEtH dluHlel 92000 C Sl dl (1) d Sel (}) (&2
AW wa (3) GulY &1l 2UlH).

v=1.4, Cv=0.714 kJ/kgK €.

OR
Define process and cycle.
U(5AL Wl A1ASE LRI 5.

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

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

o{|As{l A1USEell P-V and T-S SIULAM £1R] e €35 AlASEel]
Gy e&idleli Yot QU
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Define thermodynamics cycles and classify it.
gHlsIAH]sU ULASE cAlVALRld 53] A do{[sL 530

Derive equation of work done in polytropic process.
Ulel2ldls ulsul erlet 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 SIAIALMHel Heeell [drddHi deled Aluse qHond]
dsfl Halel osLd),

OR

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

LRI 52, (1) s2Let IRIdR (R) 52 s dRildR (3) Gu{ly
t&ldl

Derive Cp — Cv = R with usual notations.

UM LR {5d] 41& Cp - Cv =R AAd).

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.

A5 Slnd Wleetri s12el AR WU B. el 52 wils WS
GodLEeti Ug 3 YLy B, %)
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