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GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: THERMAL ENGINEERING-I

Time:02:30 PM TO 05:00 PM

Instructions:

Q.1

Q.2
R 2

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,
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Answer any seven out of ten. golHiell 519Ul AUldell walod w1,

Define wet steam and dryness fraction.
ellofl clRIN WA S 1UAF sV QUL

Differentiate boiler mounting and accessories.
G166 HIG2 oY uial AU Al dslad LIl

Define volumetric efficiency of air compressor
W2 SNl IRE  seidlstl el H M)

State the function of fusible plug and §afety valve
sylole W) wa A2 dledsil s owlidl.

Define condenser efficiency and vacuum efficiency.
505U 681l o ASYH e8idleil caluul qui).

List four industrial uses of compressor.  http://www.gujaratstudy.com
SHRAReAL AR 20HLOLS GUALN 2Rlid).

State Stefan-Boltzman law of thermal radiation.
22| sel ulle2nNotoll Riegid ete 351911011 2Aeeil AHMdL

List mode of heat transfer and give example of each.

G [alstHs{l ogel agel uee[dadl Aell Gele3L 18 qud).

Difference between recuperative and regenerative heat exchanger.
A0l U Fese1 (29 Ele W51 Aso820l) dsldd LIl

State the advantages of multi stage compressor.
HEZ12% 51Ul Slas L W L),

Explain working of evaporative condenser with a neat sketch.
AR L5 [deBhesell 9AUEld se5u2ed] 513 uee,[d Aol
OR

List the advantages and disadvantage of jet condenser.
%2 550l §lUEL wol AR-§lUs.L ¥R

3 kg of steam at 10 bar pressure and 0.9 dryness fractions is converted at
constant pressure in 40cC degree of superheat steam. Find out change in
Enthalpy. Take C, of steam 2.0 kl/kg K.

10 bar 618l s 0.9 Ysis Hrlddl 3 (56l auo apc (53] Yurlee
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RIAML 1YY £W18] 2UIdRA AL B, dl Aeeledlul edl 32502 20kl
RO U1 C=2.0 kI/kg K €ll.

OR
State three differences between Reciprocating and Rotary air compressors.
2RNEE10L e 2123] R-5110 UL el | AR dldd ¥ LIdl.

2 kg feed water is heated from 20°C and converted in the steam of 6 bar
pressure and 0.8 dryness fraction. Find out the heat is needed for converting
feed water into steam. Take C, of water 4.2 kJ/kg K.
20°C dlUHleldlal 2 kg §1S dl2rel 0.8 YMSiS Mol 6 bar £1I8L HRIdd]
Rl Fadl #1udl usdl €le 20l uIsil Hi2 ¢, =4.2 kizkg K €.

OR
Compare between natural draft and artificial draft in used in steam boiler
@M olSEU 1 duRldl AU SLse e w12T§l{lue Sigesdl AR
520
Draw a neat sketch of cochran boiler and label its different parts on it.
51421 61856201l 21269 2415(d £12] defl GUR gl el GLIoNeAl o11H &.2Lici

OR
Explain the construction Blow-off- cock valve with a neat sketch.
A9 w15 [defl Heeeil o) w) 5-5150{] 21l AMA1A).

Explain working of air pre-heater with a neat sketch.
a9 115 (clefl Hegell 22-(Ueles] s Anestdl.

OR
State needs for compounding of steam turbine.
2l 2ulieel Ui $1ULGSIolel xeRULd yalld).

Explain working principle of Impulse steam turbine with a neat sketch.
SHWERL 21 261 18elell S1451] Riegid 2269 2415(d+il a3 Auosd).

OR
With the help of P-V diagram, explain inter-cooling of two stage air
compression.
P-V SIAIALH-AL Hesell 222 S1UML o2 S610L Aomndl.

Differentiate between Impulse Turbine and Reaction Turbine.

SHWEY 26l [85el o T2 $21el 2ud85e] d2ell dslald €Ul

OR
Define the steam nozzle. Draw neat sketches of two main types of nozzles along
with velocity and pressure distribution curves.
@M ollnasil dual 2l Adlle]l e YR siRelooist sq el
oll@ell Yu 6] Ys[RAeil 2269 2415(d2) €21,
Derive an equation for outlet velocity of steam through nozzle by applying
steady flow energy equation.
ollne Hie sl sdl w51 ueil 21usil 216282 Ad1Rle] 2Nudls
YA Nud).

OR
Dry and saturated steam at 12 bar pressure, enters the nozzle and expand
isentopiclly to the pressure of 1.5 bar. Using Mollier diagram find out the final
velocity of steam.
Y5l ol AqH dJAN eldaHl 12 bar &lWE 2 ] el 1.5 bar Yl
oA lsdl [dadel uB 8. dl HUEa suRimedl Heeddl dlasl
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Q.4
gL ¥

Q.5
sl u
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¥ [+ QL 2014,

Differentiate between free convection and forced convection.
| 5-A591e1 el 51U 5-A591 AR d§ldd M),

OR
Define absorptivity, reflectivity and transmitivity in context with radiation
AsAgrelotl AeelMi wanNs  AlSd  (absorptivity), Ulddel 2AlSd
(reflectivity) 2o UIR91He1 91[Sdl (transmitivity) =il cdlul] 24 1U)
Define heat exchanger. With the help of neat sketches explain parallel flow,
counter flow and cross flow heat exchangers.
[Se-21 510821l catlu ] 21U, 2289 L5 [cd2)o{] Hegell WIaq g6l
51622 60 via) 1 54) Sle- UKD 25 Hi AHd).

OR
State Fourier’s law for conduction and explain heat conducted through flat
plate.
GMI-d&sl HIZ S131Ul) [uH duil w4 Yule Weuiel] eg Gwl-dss
Auendl.,
The following data was collected during the trail of boiler (1) The pressure of
steam generated = 10 bar (2) Condition of steam = 0.85 dry (3) Feed water
temperature = 22°C (4) Average quantity of steam generated = 2500 Kg/hr (5)
Coal used =250 Kg/hr (6) C.V. of coal =28,000 KJ/Kg (7) Specific heat of
water = 4.2 KJ/KgK. Find (1) Boiler efficiency (2} Equivalent evaporation
(me).
of|Aetl WAl 5ol GlOER ULl gL HAE B, (1) dR10e] £6418l= 10 bar (2)
dRl0lsfl Reidl= 0.85 dry (3) 815 dleRe] dluHlst = 22°C (4) AU AN
Ballestell €2=2500 Kg/hr (5) 51611l dURIQl = 250 Kg/hr (6) Sl€4eil
3d131sls Aey = 28,000 KI/Kg (7) UIRIleil [aeile 6wl = 4.2 KI/Kg K. dl (1)
ul85d0dl slieeldl A1al (2) B5dldde? lil3lst (me) 2ALHL.

Draw the Mollier chart. Show throttling process and critical point in it.
Hl(@2 Y12 £12] e AHi eledlal Rilsal 414 (52156 Wleee e21ldl

State advantages of centrifugal compressors.
Ae2lsyold SPUAReLL §1eL 2RL1d).

Explain concept of black body in short.
«ds o1Slell vl g sHI AHeNd).

List various factors affecting convective heat transfer.
G letdotal HAR Sl YRG0 AIE] duil

shesfe e sfe ofe sfe she ofe sfesheshe ke
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