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

WINTER 2025
Subject Code: 3341902 Date: 16-12-2025
Subject Name: THERMAL ENGINEERING-I
Time: 02:30 PM TO 05:00 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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Marks
Q.1 Answer any seven out of ten. £21Hi{l S1OUBL Aldell Lo WYL, 14
(1) Define (1) Pure substance (2) Degree of Superheat
(1) ALALRIA 53 (1) eg uelel (2) [SA vils Yurlee

(2) Explain Dryness fraction of steam and state its value for dry and saturated
steam.

(R) dL0stl YdSAl WYRISA vl [Rd 5 e s wa AGH dRU HIR
de] Y& L),

(3) State any two factors affecting the selection of a boiler.

(3.) Wl8de{] uAedlal AU 52dl A Rl %alidl.

(4) Write two difference between Fire tube and Water tube boiler.

(¥.) S1-U Y ol dleR XYoL W16 AR S16URL O dsldd B[,

(5) State the functions of steam nozzles.

(W) %M cllndstl &q xalidl.

(6) State the functions of a Condenser.

(%)) So50Usll LT slLd).

(7) State the purpose of cooling tower.

(9.) 5621 2laRell &g salidl.

(8) State the purpose of Air Compressor.

(€.) ¥R SIAReA] &d wulldl.

(9) Explain LMTD for parallel flow and counter flow heat exchanger. (Log
Mean Temperature Difference)

(€.) UR4d s6l ¥el 51622 &6l Hie LMTD AHostdll.
(10) Explain Overall heat transfer co-efficient.



(q0.) AllcR3ld €le 2l s S| WSR2 Yuwmdl.

Q.2 (a) State types of steam and represent it on PV, T-s and h-s diagram.

(1) d2Lell USIR) Quil wa del PV, T-s el h-s SILAM U2 £2Lldl.
OR

(a) Explain formation of steam and its various phases.

() dR101ef] UL WA Aol [ady dussI) AHdl.

(b) Write in brief about IBRA. (Indian Boiler Regulation Act)

(W) IBRA (HIRc1Y 6116562 39yA2lel ¥ 52) (ARl A (&HHi quil,
OR

(b) State the main safety precautions to be taken in boiler house as per IBR.

(W) IBR Y o162 slGUUI Adld] ud y2etl UldAd]A] 2alid).
(c) List four industrial applications of steam.
(8) dUNe{l AR LS GUANA] ALE] w414,
OR
(c) (Steam table Data : At 10 bar pressure, Saturation Temp of steam

=179.9 °C)
Determine the condition of steam at a pressure of 10 bar, temperature

200 °C.
(5) RS 20d Yoo : 10 IR £WI], AdH dlUHlel = 179.9 °C)

10 W1 04181 3l 200 °C dlUHlet UR dRef] (Re1(d «155] 5.
(d) (Enthalpy of steam at 5 bar and 300 °C is = 3064.8 kJ/kg)

Find out energy of following Steam generated in boiler.
1. Steam Pressure and Temperature = 5 bar & 300 °C

2. Temperature of feed water = 27 °C
3. Steam generation rate = 200 kg/hr

(S) (d1Ul «{l Ae2ulAd] at 5 bar and 300 °C is = 3064.8 kJ/kg)
wlgauel] ol 50l 1A Yoyuieil dloe{l God 2llHl.

1. dR101e] e8] ¥al dlUHlet = 5 bar & 300 °C
2. §lsdles] dluHlel =27 °C
3. dRlU Weldlsll €2 = 200 kg/hr
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Q.3

OR

(d) Readings of a boiler trial are as follows. Find out energy used by boiler in
10 Hrs.

Coal consumption = 25 kg/hr

CV of coal = 32,000 kJ/kg

(S) W5 6ll8Ge{]l Hilsdl «flA Yooy 1 0d B, W14 95 10 SALSHI
M wlad] Goo 20l

1. 5l9dlell dURILlst] €2 = 25 kg/hr
2. 5141l 34131(s5 d&) CV = 32,000 ki/kg

(@) List minimum boiler mounting required as per IBR.

() 1BR 4G %3] YoidH 61656 HIG[2lef] Y[ tisild).
OR

(a) What is boiler mountings and accessories?

() 162 HIG (224 o WA Q) B2

(b) Explain function, location and working with neat sketch. Water level
indicator.

(61) LSd UL &, Lol A 1] yHod). dler Add o532
OR

(b) State the purpose of Superheating in steam power plant.

(W) RIH UldR WlseHi JUEL[Sale1l & wulldl.

(c) Differentiate between impulse turbine and reaction turbine.

(§) OWUEY 2ui[8e] vlal RAS2Uet 204[Bet dRel) dslad $2).
OR

(c) State concept of steam prime-movers and classify the Steam Prime Mover.

(5) ¥IH ULBH-HdUeA] Sleqre Uuestdl. def aoflsw 520,
(d) Explain velocity compounding steam turbine.
(S) Q9L UANoel I 26 (8ol YHd).
OR
(d) Explain pressure compounding steam turbine.
(S) €1l Aol 1M 2t [et M.

Q.4 (a) Differentiate between reciprocating and rotary compressor.

() AA1Ul3ETo1 w2123 s1lAR A dsldd s,
OR
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Q.5

(@) Explain the need of multistage compression and state its advantages.
() HlE2-2% s112lelef] B RULA A detl SlALIM] AHdL
(b) State advantages and disadvantages of natural draft cooling tower.
(W) el Sise §(Aa1 2ldrell 1ALl Wl ARSIUEL W),

OR
(b) Differentiate between jet condenser and surface condenser.
(01) B2 5502 ol UEY 505U AR dsldd 520

(c) Draw neat sketch of a single stage reciprocating compressor and explain
its working.

(8) [Riolg 0 A{IW3ET0L SR YeS WY £12) A dof S UM,

(a) Airis compressed from 1 bar to 7 bar in the compressor at the rate of 0.05
m3/sec. Isothermal efficiency of the compressor is 80% . Calculate the
indicated power of the compressor.

() SUAMI 0.05 eletHle/Ase5ell €2 edl 1 Rl 7 WIR Yell s
1Y 8. S1IUwA] WIoALUHE SIRAAHAL80% 8. S1 U] e2lldd
L[sd<ll a11d?] 2.

(b) Differentiate between Free convection and Forced convection.
(01) § 5eA5RUel WA SIS $eA 52Ut A2 d§ldd S,

(c) List mode of heat transfer and give example of each.

(5) €l 2lesell HISel Alel telld] A e359] GeleL A1)

(d) Define heat exchanger. Explain any three types of heat exchangers with
neat sketch.

(5) (&2 Vsudoeil cuud] U] wal S1EURL AR USIReL (€2 WsAWR
15[ A1 UHoAdl,
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