Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER IV « EXAMINATION — SUMMER- 2016

Subject Code: 3341902 Date: 12- 05- 2016
Subject Name: Thermal Engineering - 1

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.

Q.1 Answer any seven out of ten. gamiell SlEURL Alcdotl wallol AU,
What is two phase system? Give two examples of it.

(B-2c3u ReH AeA 9?7 Aell A GElsWN AL

Define: (a) Pure substance (b) Evaporation

RUUAL WU () RIR UoR2o (61) FAWRUA

List five industrial applications of steam.

WMot Ui 2 AOls GUAN AW,

Define: (a) Boiler mountings (b) Boiler accessories

culudl AU (A) AR HIGeRIR (W) (AR AUAUIL
List five applications of steam nozzles.

R Aol UiU GUALN AW

Why is compounding of simple steam turbine necessary?

ULEL WM 2olleoto] 51UIBeSI0L 2l HIR %33 ©?

List five elements of steam condensing plant.

B\ 503a{[0L Wellogoll Ui BN sBULC.

Give four advantages of Hyperbolic cooling tower.
slaURAl@s scflol alaRell AR SLAEL %SRULAL.

Define “Volumetric efficiency” in context with air compressor.
AR SLYURCAL Aol “dlcyigls eatdl” ofl cautvaul wl.

Define “Thermal conductivity” and give its unit.

“UiA §553 2l ol cattvall AW WA Aoll ASH AL

Q.2 (a) Draw only neat sketch of High level jet condenser and label it.
Y2 () ol €A WA sl Add B2 soderRe{l HIoL e sl 1R

OR
(a) List advantages and disadvantages of surface condenser.

(AU)  UFU SodaRARall SLAEL U AGLAEL LU

(b)  Draw only neat sketch of Babcock-Wilcox boiler and label it.

(W) olld PEA WA Auisls-[Aaslel dlEScell HIAt w9 sl €RL
OR
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List advantages and disadvantages of Lancashire boiler.
QAoBl2AR SR $LAEL &l ARSLAEL QU

State four differences between Natural draft and Artificial draft in context
with steam boiler.

BIH ASHReAL AeelHl AARA L5 A WBBAlad slse Al

AR dslald Al

OR
Explain Bourdon tube pressure gauge with neat sketch.

29 ls(Aoll Heeel wat gt YR Ao aglal.
State four differences between Reciprocating and Rotary air compressors.
RRUWEZDL U A3 VR SBYAR el UR dAslelct sl

OR
What is intercooling in context with air compressor? List advantages of
intercooling.

AR SLYURCAL Aealul Soeg(dol 9 B? Soeg(Aotell sl2uEl SQUA

State the function of (1) Blades (2) Casing (3) Governing system in context
with steam turbine.

WU eultSatoll decil (1) scAsA (R) 3[RdL (3) olalelor ReH ol

stAl seual.

OR
Define “Steam nozzle”. Draw neat sketches of two main types of nozzles
along with velocity and pressure distribution curves.

RIH A’ ofl caltvail . AAR{E U YR (3Eloyet sd
Uell Aol Yyt A YsRAell a9 aiglal 1R

Explain working principle of Impulse steam turbine with neat sketch.
U WU 2uatall 5120513l Rgid 29 sl ad wnesal

OR
State advantages and disadvantages of velocity compounding.

A 51UBoSIolell $LAEL AUl AR FLLEL %sRUA.

Derive an equation for outlet velocity of steam through nozzle by applying
steady flow energy equation.

ABA 2 W1 sl wHls0el Wl WlHell wBeAe ARl

ltlclle] Yot Racl.

OR
Steam enters a nozzle with a velocity of 350 m/s at a pressure of 4 bar with
dryness fraction of 0.95, and expands isentropically to 2.2 bar. Using
following table, find out change in enthalpy and exit velocity of steam.

Pressure, p | Specific enthalpy (KJ/Kg) | Specific entropy (KJ/KgK)

(bar) Liquid (hg) | Steam (hy,) | Liquid (s¢) Steam (sg,)
2.2 517.6 2197.2 1.563 5.532
4.0 604.7 2132.9 1.776 5.118

ARAUL EUA Ul BIMall AdL 350 m/s, EAIRL 4 bar ol YIS 0.95
8. Al WlHo] ABAHL 2.2 bar £WIRL Yt WS AR5 AeiUloat ALA
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State advantages of multistage air compression.
HEElRRY AR Sl Uetell SLAEL QU

OR
With the help of p-v diagram, explain intercooling in 2 - stage air
compression.

p-v stalalHe{l Heeell 2 — R WR sLYAAML Fo25(AdL UMsLAl.

State and explain in brief various modes of heat transfer.
gle 2lorgell el o€l uglaull suucl ua gsui auldl.

OR
On a substance, 54.5 KW energy is incidenting out of which the radiation
absorbed is 21.6 KW and the radiation reflected is 11 KW. Calculate
Reflectivity, Transmissivity and absorptivity of the substance.

As UELS UR 54.5 KW Gl allulcd Al B, BHIUl 21.6 KW Gl A
YL glrl 20l ® wal 11 KW Gl URlaldet WA 8. Al A ueldsll
AsAsE 2], elot AL w1l WoAEAE] 20t

Differentiate between Free convection and Forced convection.
5l $50A59ol Wal FRS $0AFAol cARAAL dAglelcd R

OR
Define “Heat exchanger”. With the help of neat sketches explain in brief the
parallel flow, counter flow and cross flow heat exchangers.

“$le WeAe%w?” ofl caAlvAL UL, 2289 As(Aoll Heel VrAA $A,

51602 $Al Ual 51U SAl &le WNeAoxwR sMl UMl

In a boiler, 525 Kg/hr of coal is used to produce 5200 Kg/hr of steam at a
pressure of 15 bar and temperature of 250° C. The feed water temperature is
27° C and the CV of fuel is 30000 KJ/Kg. Assuming Cp of water = 4.2
KJ/KgK and Cp of steam = 2.1 KJ/KgK, calculate: (1) Equivalent
evaporation (2) Boiler efficiency (3) Boiler power.

At 15 bar pressure, specific enthalpy of steam (gas) is 2789.9 KJ/Kg and
saturation temperature of steam is 198.3° C.

WS GlSARML 15 bar YAR Wl 250° C cdlUMlatallofl @EH Anaal 525
Kg/hr B2l SIAM clluRallHl A B. $ls cdleRej dlUMlel 27°C B
U sncdllell cv 30000 KI/Kg 8. Wellell Cp = 4.2 KI/KgK wa
Wluoll Cp=2.1 KI/KgK tllal A (1) AHde otsdletcet (R)
WA e8lcl (3) AR UWAR.

15 bar YR UR WlHell Qlatell) VR3S Aeutcdl 2789.9 KI/Kg Aol
doj ARt AlUHLeL 198.3°C B.

Explain in brief:
(1) Stefan-Boltzmann’s law of total radiation (2) Emissivity

gSHL AU AL
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(1) Rlgot-cllceRNatoll $A 231A2Uet Hzell [[Aan () WAl
Draw the Mollier chart. Show Throttling process and Critical point in it.
H(@QaR we R adl deldat ysal wua [Blsd Woe g2l

Explain in brief the working of Economiser with neat sketch.

Sl R0ll stlugldo] 2209 agld WA gsul aglet s2A,

Using following table, find out the enthalpy and entropy of 5 Kg of steam at
14 bar pressure and 300° C temperature. Take Cp of steam = 2.1 KJ/KgK.
Saturation temperature at 14 bar pressure is 195° C.

Pressure, p | Specific enthalpy (KJ/Kg) | Specific entropy (KJ/KgK)
(bar) Liquid (hy) | Steam (hg,) | Liquid (sy) Steam (sg,)
14.0 830.1 1957.7 2.284 4.181

BURLSct 20lcell GUADL 3ol 14 bar YUR e 300° C cluHLstauoll
5 Kg ¥@lHo{l Wottcdl ual Aol L2 HAl Cp=2.1 KI/KeK AL
14 bar YR UR ARJR2Ast cllUHLel 195°C ©.
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