Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - SUMMER 2026

Subject Code: 4346502 Date: 25-05-2026
Subject Name: Thermal Engineering

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
Q.1 (a) Differentiate between jet condenser and surface condenser. 03
(1) R2 503002 AN U SR AR Aslelct AW, 03
(b) List boiler mountings and accessories. 04
(¢1) QgSetz WG UA AJuL 3ol €] oiollcl. 0%
(¢) Explain the construction and working of natural draft cooling tower with a neat 07
sketch.
(8) Qurct gise glAdt atare] olitusii AR sl Yus WA A UH=A. 09
OR
()  Explain the construction and working of the Reaction turbine with a neat sketch. 07
(8) AAsalot 2oiiete] clitisii wua s Yaus WA WA AHAAL 09
Q.2 (a) List any three major components of the IC engine and their functions. 03
(1) 1C (2ug. L) ABetott ASURL AR HuA ez AR Anell stllofl €l oot . ©3
(b) List advantages and disadvantages of CNG as a fuel in IC engine. 04
(61) 1 ug. fl.) A=t SuRl 3 CNG (Rl Ao, 0%
%.) oll SIAEL A N FLAELe{l ALEl oot
(¢) Explain working four stroke petrol engines with neat sketch. 07
(8) R s an A2t ARotoll 511003 Yaus WA WA AMAAL 09
OR
(@) Define the following terms related to IC Engine. 03

1)Stroke 2) Swept Volume 3)Compression Ratio
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Q4 (@

(1)

IC (UE. AL.) AGBet B ol Aol UEL culvURA 83,
RS 2)RAUS ARM 3)sLkuRalel =0

Draw the P-V and T-S diagram of the Otto cycle.

U2l (Otto) ULASH oll P-V el T-S SIAALH ELRL.

Explain working two stroke petrol engines with neat sketch.

A s Al WA AleBatoll s3] Yus WU WA AH AL

List various applications of compressed air and air compressors.

SRS AR el AR sLYUReAL [A[Ae Guole{l aLEl wotla.

Explain the working of reciprocating air compressor with a neat sketch

RRUAZIDL AR SBYAR ofl s1H903] Yus WA WA AL

Define the following terms related to air conditioning.
1)Dry Bulb Temperature 2)Wet Bulb Temperature 3) Dew Point Temperature 4)
Relative Humidity 5) Specific humidity 6) Degree of saturation 7) Dry air

AR soslale{lol Aei(Acd ol Aotl UEL caltvuRA 5.
Dl tlert 21YUR 2) A2 Gleol 2RURUR 3) Y W2 2HURUR 4) AR
gR3l 5) WR3s gRBE2 6) (3ol g A2YR3et 7) glal AR

OR

List various components of reciprocating air compressor.

AN AR LR (AU uesloll 21 el vletlall.

Explain the working of centrifugal air compressor with a neat sketch.

Aegoid AR 5LYUR ofl sl Yus WU WA yuAl.

Explain Psychrometric chart and draw the following lines on the Psychrometric
chart.

1)Dry Bulb Temperature 2)Wet Bulb Temperature 3) Dew Point Temperature 4)
Relative Humidity 5) Specific Heat

ARASNAR S UE AU A A Aol UR o{lAo{l Juul 2.

DSl tlert 21YUR 2) A2 Gleol 2IURUR 3) Y W2 21URUR 4) AR
gfB2l 5) VRGs sle

Define:
1)Black body 2) Thermal Conductivity 3) Heat Exchanger

I Rfld 53U
Doeds ¢Sl 2) A clssdl 3) Sle WAsrA%?
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(b) Select a suitable psychrometric process for summer air conditioning and justify the 04
selection.

(©1) Gottootl AR soLlatellol 12 o2t AASAR S B e 53 A Uie(la o 3. OF

(©) Explain the working of VCRS refrigeration cycle with P-V, T-S, and P-h diagram. 07
(8) P-v, T-S, WA P-h SLALGUM <3 VCRS 232 elot Al2ASEH A2, 09
OR
(a) Define 03

1) Emissivity 2) Reflectivity 3) Absorptivity
(1) caven@d s2: 03

) sRRE@2 2) RsAs@3] 3) worRRudl(@2l

(b) Select a suitable psychrometric process for winter air conditioning and justify the 04
selection.

(@) Rawouott AR sedlatellor W Ao WANARs uBaul ule 52wl uiedlla o 324 °F

(¢) Explain the construction and working of window air conditioner with a neat sketch. 07
(8) (o8l AR so8latetroll 2Ucll U sLRAUGQA As Yeus A A AHLAL 09
Q.5 (a) Explain Fourier’s law of heat conduction 03
(1) gRa260 B2 55200l P2t uHAL 03
(b) Explain Stefan and Boltzmann’s law for heat transfer by radiation. 04
(@) 283t e alortg HIBotl Rgol WA AczBNot oll [FlaAH UHH AL 0¥

() A brick wall of a house is 3 meters wide and 2.5 meters high. The thickness of the 07
wall is 0.3 meters. The thermal conductivity of the brick is 0.72 W/m-K. The inner
surface of the wall is at 45°C, and the outer surface is at 25°C.

Calculate:
(a)The rate of heat transfer through the wall.
(b) Temperature at middle of the wall.

(8) el Saoll B auct 3 Hlez udoll ua 2.u ez G0l Sl ®. R auctoll stes 0.3 Hler . €
aleL3l s:A:
(@) Rauct glrl adl &2 alots? oll €2,
(b) (& cltctoll HeAHT luHLst.

OR
(a) Explain Newton’s law of heat convection. 03
(1) jzal ol B2 sotdsootal [RA2um UHAL 03
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(b)

Explain mechanism of heat transfer by radiation.

(@) 283t e alortg? UHMAL

(c)

(s)

A counter-flow heat exchanger is used to cool oil (specific heat = 2.1 kJ/kg-K)
flowing at the rate of 1.5 kg/s from 120°C to 40°C using water entering at 25°C and
leaving at 60°C. The heat transfer area of the exchanger is 5 m?, and the overall heat
transfer coefficient is 400 W/m?-K.

Calculate:

(a) The rate of heat transfer from the oil.

(b) The LMTD for the exchanger.

2R0°C ol ¥0° C dAluMlal LU (39Ul/As0Sell €3 cAdcl Adal 65 Sl HE2
51Go2R-5Al dl2 UsRAxe GuAdlL R § (ARle sRMlRURZs 8le) -
2.9 kl/kg'K) ¥al 2U°C ctuHtal well el adll 8 Wal $0°C clUHlel HSIR
ls0 BD. WUsRARall Sl 2lods (Al U ARAU Hler B, ua scd dle
2lo 82 dllis(gle 2leusR 8l ASlslaee) ¥0O W/m2K B.

sl 53

(a) AcHil Sle alougall €2,

(b) WARA%R HI& LMTD.

*kk
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