Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - WINTER 2025

Subject Code: 4346502
Subject Name: Thermal Engineering

Time: 02:30 PM TO 05:00 PM

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

Date: 12-12-2025

Total Marks: 70

4. Use of simple calculators and non-programmable scientific calculators are permitted.

5. English version is authentic.

Q.1 (a) State function and location of the following with reference to boiler:
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(1) Water level Indicator (2) Steam stop valve (3) economizer

oAlgaRall AT (o1dotie] SR Aol 241 @Il

(1) d12R Add goslser (R) 221H 2214 dicd (3) ISlalHIegs

Differentiate between fire tube and water tube boiler.
SIAUR 22401 Al d12R YO GIgER YAl dsIdd A,

Explain Packaged boiler with neat sketch.

2028 AI5(d €13 UE%S ollgER AHA4.
OR

Explain working of Jet condenser with neat sketch.

2 §o50Aall I Rgid 24289 A415(d 2418 21991,
State advantages and disadvantages of Alternate Fuels.
dsfcus clndoll SIRUEI 20l AERJEI ¥RIIA].

Draw P-V and T-s diagrams of Otto and Diesel cycle.
A1) Vol S1xBA ARJISHoll P-V 2ol T-s SIAIAIH EIR.
Classify I. C. Engines in detail.

AL A Alo%oig] [Aa1ddR yalsel @uil.
OR

List properties of CNG.
CNG il Jeiuai ofl 21€] clotidl.

Differentiate between Two stroke and Four stroke engine.

2 2218 (ool Hal g2 2215 A [0%al YR all dSIdUd AU,
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Q.3
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Explain working of two stroke petrol engine with neat sketch.
22218 Alo%otofl SI1 Ugld 2028 2415(d €13 AHndl.

Define the following terms with reference to air compressor: (1) Volumetric
efficiency (2) Free air delivery (3) Compressor capacity

1R sladARail A€0iHi ofldail UEloll cuuyl 241U1: (1) dIcYA s sideaidl (R) €
A2 sldlg?] (3) s13veial 3UAI2]

Explain working of axial flow compressor with neat sketch.
2028 2115a 26 Aefld scl sl i ueaudle dela s3.

Draw the vapor compression refrigeration system and explain function of each
component.

duR slatiAal 2122 ofl A1isld €3] €25 c1191 of 513 wLI.
OR

State advantages of multistage compression.
HEE12% slaviRlolall SIUEI LRI,

Draw neat sketch of a single stage reciprocating air compressor and explain its
working.

Alore 229 R{IMIBETI 2R sladAell 2428 AIg(d €11 2l dofl  sIRI ugld

AHwd].
Explain working of water cooler with neat sketch.
d122 §ER o SI 20289 AI5(d 246 AH¥A).

Define the following terms: (1) Wet bulb temperature (2) Relative humidity (3)
Saturated air.

QUL AL (1) de sicot diudial (2) Al glsI2] (3) g &l

Show the following processes on psychometric chart and explain: (1) Heating with
humidification. (2) Cooling with Dehumidification

AISIAZIS U2 GUR ofldoll M1 €11 2al AHA). () glc1a1 A1 syH1SIgISRIof

(R) &lléar [Qe eyHlslgIseiof

Classify heat exchanger, describe any one types of heat exchanger with sketch.

gle AsAJox2a 92Alsd S, slguRl A8 USIRlI Ele A5AJUo%¥0] A115(d 246 Lo

S,
OR

List desirable properties of refrigerants.

21020l R0l iAol AIE] Satidl.

Construct working diagram for Domestic Refrigerator.
sl Res 2glaReR HI2 dlS21 SIuAIAH ofl ol S2.

Define thermal conductivity and explain Fourier’s Law of Conduction.
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(s)
Q5 (a)

=i d 50552116l AUl A1) 240l 13101 SoSSRUaiall ([aiuH AHXA).

Define following terms: (1) Ton of refrigeration (2) C.O.P. (3) Heat pump

(1) oflAoti uElol caurvAl 24N (1) 20t 2418 25122101, (2) A1.241.U).(3) B2 uu
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(s)

Explain concept of black body in brief.

oAs oliSloll ([AUR ¢sHi AHwd.

Temperature of black body is 400°C and area of external surface is 1 m?. If Stefan-

Boltzman constant 6= 5.67x10"8 W/m2K?*, find out energy emitted by black body. If
the emitted energy is to be doubled, to what temperature of the black body needs to
be raised?

oAs sl of diudia 400°C ial dofl oligl 24412l of AN Im? 8. 5 22]Sal-

ollceX%dol AANIS 6 = 5.67x10° W/m?K* 81 dl, ¢ds ofls] &Rl GA([¥d d]
Qlosfof e M. 1 BRi(¥d Glaial siaell s &1, dl oAs cllsleg diuaiof
edl diudiol Y¢ll auiRg usl?

OR
State six application of industrial air conditioning
A1UIPIS ARSs1RIclIef] &9 GUAIPRIAIRA ¥eNdl.
Differentiate between Free convection and Forced convection.
%] sodsRUal al 5125 sodsRUcl U dgldd 1.
A temperature of inside and outside wall surface is 700°C and 150 °C. Wall thickness

is 90 cm, length 1 m and width 2 m and thermal conductivity of wall is 0.45 W/mK
Find thermal resistance and heat transfer rate of wall.

eldid ofl i€ 240l 618 ofl 2AUIZ] of duiol 700°C el 150°C 8. [Ediddll nsief
90 A, dotig 1 ez, ualaieg 2 dle: Aa €ldid ol G[SHY diesdl 0.45 W/mK
gl dl d [Edid Hi2 gald b]2e0>d Aal 8le 2lo452 22 MY

L
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