Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 2 (OLD) — EXAMINATION — Winter-2025

Subject Code: 4320202

Subject Name: Thermodynamics & Hydraulics

Time: 10:30 AM TO 01:00 PM

Instructions:

1.

2
3.
4.
5

Q.1

U1

Q.2
ETW,

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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Identify the types of thermodynamic systems and provide examples for

each.
AHISIUAMLS [RR2HeAL USIRL WU Aal €35 HIR Gelsll 1Y)
Explain the Zeroth law of thermodynamics, emphasizing the concept of

thermal equilibrium.
elHq Addstell [deildstl U MR Ysdl aHisiuaHsueil Al
[t qH2d).

Explain Joule's experiment, with a detailed sketch and key observations.

Goil UAIIlel (cdlddlR 35U Wl Hud Mdd]5eil 418 qHmdl.

OR
Explain Kelvin-Plank and Clausius statements. Discuss the fundamental

principles described in each statement including the direction of heat

transfer.
S[Caol-1el |05 ual sALRAUYCAL [Adead] Auomdl. €l 2leisel (el

Aled €35 [(desiui drldd Honeld Riegidle(l dul 53

Explain the following terms, Heat reservoir, heat source, heat sink.

o{let| 2loel UM, BN IR, dARH]eAl Ald, Sle s
Draw P-V and T-S diagram for constant volume, constant pressure,

constant temperature, and isentropic processes.

Udd AR, Add w18, Mdd dlUtlel el A 18AR)[USs UlsU 1)
Y2 P-V W T-S 3uLs(d €.
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What is a vacuum in relation to pressure? How is it created, and what is

its importance in different applications?
e 13le1| Aojui dsyy 9f 82 d 3dl ld welldd M w1d 8, ua
(clcy silsHIHI dof Hecd 2f B2

OR

State the ideal gas laws and their relationships between pressure, volume,

and temperature.

AUstl w1el (M) W £e1l, Al W) dIUH st dRstl AHeil
it ulidl.

Define Pressure, work, power, and temperature.

18l 513, (5 WA dlUHlel cUuALRI S,

Differentiate between absolute pressure and gauge pressure, outlining
their variations in reference points and measurement scales. Elaborate on
the methods used to measure each type of pressure and the importance of

their respective reference points in various practical applications.

AL 55 L1l el Aoy £l AR dsldd 52, 6] (Gigad] e HIUst
¢{IatsIHi el [afabdilefl UL WYL €35 USRaAL £ IRl
Hiudl HIR duRldl Ueg(dudl A [aldy cudsta siIsHIHI dHetl
Aoi(td Aeel [Giguiletl Hecda [dadd 5.

What is viscosity in fluids?

ydleldi Reidtdl gf 82

With neat sketch explain Pascal’s law.
YES 35U AL RS [y qHomd).

How do air compressors play a crucial role in pneumatic systems, and

why are they necessary for various industrial applications?
a1y et URLIENHE 12 S1uR 3l 1A (lius efHst e &
ual A (Afay w1 LS A [EedAell HI2 2L HIR2 s3] B?

OR
Define surface tension of a fluid.

Udl&lal YULletl dibla cluylRd 52U
With neat sketch explain law of continuity.
YeS WU AL Aldetl [y qHomdl.

Compare reciprocating, diaphragm, and vane compressors in terms of
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their working principles and applications in pneumatic systems.

JAWNEEToL SIABH 2o Aot IR qetell AHell 51513 Riegid)
ua YN (35 (Meruui W E3QUstell Ae{Hi 52,

Define a heat engine and explain its primary function in converting

thermal energy into mechanical work.
812 Weelal ULALRIA 5] el AHE Gorlal Ui[AS SIRIHI 2UIdRd
52letl detl WA MS S HHomd).

Describe the function of hydraulic brakes, highlighting how fluid pressure

is employed to facilitate braking in vehicles.
SLOSIES A sAail Sie] dlel 53, dlsailHi Q5oL+l Y(aul 1l
Udls] e1Qlell GUANIL 3l 1A sl 2414 © d £2lld 8.

Design a P-V and T-S diagram for an otto cycle, labeling the main stages

and explaining the significance of each stage in process.
W12l Us HI2 P-V e T-S SIUIAM [SHL8el 5, HUud dwiss1d)a
Auid 50 Ao UlSULHL €35 AW SSletl Hecdal UHomdl.

OR
What is the basic purpose of a refrigerator, and how does it differ from a
heat pump?
U220 4 & 2) B A d €le yuell 5d] Id a2l B2
Discuss the concept of hydraulic steering and its functionality in enabling
smooth and responsive control of vehicles.
slosllas R1uTToleAl ([deildetl Ha dissiletl U0 A Uldeilagile
(SR04l Ui saAIM dell sRigtH el Ul 52
Design a P-V and T-S diagram for a diesel cycle, labeling the main stages

and explaining the significance of each stage in process.
SIAE US UL P-V ol T-S SIUIAM [SHLeset 520, Hud dedsSIa{la
Quld 53] W UlSAIMI €3S dGlSSlell Hscdal YU,

Why is energy conservation important in thermodynamics and
hydraulics?

Goxl el aMlsiuA sy wa cloQ)[EAsAHT AL HIZ Hecdyrl 82
Define steady and unsteady flow and uniform and non-uniform flow.

(212 ulo) B[22 U LS o) YH Lol el [0del-HH Lol UdlSe{] cAlu|
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Describe how waste heat recovery can be integrated into the design and
operation of a specific thermodynamic system, highlighting the potential

energy savings and environmental benefits.
deilad Gosl WUd Wl YA[aREY dlela sipalge s3a, A Sle
Asala Alssy YHISIUAMS oAl (SHLet Wl U LdAH] 3l

3 sl@d s3] 2AsA B Asf dLlat s3.
OR

What is the definition of energy conservation in the context of

thermodynamics and hydraulics?

HISIAA (M5 o SIOSL (a5l Aee{Hi Glovl AReiQlefl cutul 9]
87

Define laminar, turbulent, one- and two-dimensional flow.

AR, 2ofdee, W s WA A URMIRNY Udlsa culuAlRld 5.

Describe how energy conservation practices can be integrated into the

design and operation of thermodynamic and hydraulic systems.
Gosl A&l vl YHSIIAMS A cloSlEs RRerdsdl (SHios
e ALeAH] 3] 1A AslEd 53] 251U def alet 5.
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