Seat No.: Enrolment No.

DIPLOMA ENGINEERING - SEMESTER -VI « EXAMINATION - SUMMER- 2017

Subject Code: 3361906

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: POWER PLANT ENGINEERING

Time: 10:30 AM TO 01:00 PM

Instructions:

Q.1

Q.2

ocoukrwdE

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.

Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML,
1.  Classify power plants according to the type of energy sources.
Gosl Acloll WUR WaR Weloza] cd((s0L el

2. Draw diagrams of energy conversion in steam power plant and hydro power
plant.

2. WIH WAR Wlod WA sLEFSL WelR Welloe HIZ Gl 3ULARQLe

SlALLH ERL

Give limitations of Carnot vapour cycle.

slolle AUR UlAsAo(l Halle wRual.

List two advantages and two disadvantages of superheated steam.
YURAB2s WlHoll A SlAEL WA A ARFIAEL ¥R

Give advantages of high pressure boilers.

sl QAR ollFAR0ll $LLEL wRUA.

O £ 0 X W w

supply system.
UCCRIENS U el RQeHHl duRldl Aozd il oo
ReHell @RS stauolH €L

7. List various methods to improve performance of gas turbine plant and draw
the schematic diagram of any one of it.

9. AU el Wllode] URSMAU YulRaloll uglQulloll YR cvll ua
Axlell S8 As HIZall EFAEls stauH €RL.

wn

8.  List main elements of wind power plant.

¢.  dlos UlaR Wlogall Yyl Glolletl ol G,

9.  Listvarious applications of solar energy.

c. YA Glotl (AU GuA00 cul.

10.  List factors to be considered while selecting the type of power generation.
0.  WdR otR2otoll YUSIR otssl $cll talloiMi Acllcl WIlcloll Y&l

AL

(@)  List advantages and disadvantages of hydro power plant.
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Draw schematic diagram of central or bin system employed in pulverized fuel
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SISl ULAR Welogoll $LAEL el AGLLEL LUl

OR
Explain the working of hydro power plant with neat figure showing its
general arrangement.

Bl WaR Wllogell %ol AeHe eladl wsld €1A wal Aoll

stlugld Al
Write short note on: National grid system of India.
gsolll AWl: elRdloll Aloict Bls e,

OR
Write short note on: Nuclear waste disposal.

g5l cAull: oYEAUR A2 (SRURA.
List main components of diesel engine power plant and explain each in brief.
Bt AeBol ULcR Wellozoll Yud ALolloll olld AVl U E380l SHUI

ALl

OR
List advantages and disadvantages of diesel engine power plant.

(33t WeBol ULER Welloeoll $LRAEL WA NFL2LEL %LU

Explain in brief the criteria for selection and installation of nuclear power
plant.

J[SAUMR UleR Wlozoll {ASAUet Wl ForAlAet Mol Heccloll

HelRl gsHl UMl

OR
Give required properties of good moderator and good coolant in context with
nuclear power plant.

JEAMR ULAR Wellogall AT AURL Hs2R Ual URL §:Ho2all %331
YUl oseual.

Explain simple rankine cycle with the help of p-v, T-s and h-s diagrams.
ULEL wSlot AASEA p-v, T-s Wal h-s staulHell Heeedl AHtal.

OR
Explain in brief the effect of various parameters on working of rankine cycle.

Roflol AAsAH UR (AlQY wuRat VgAHlee{l adl wA gsui

Al
Explain in brief the need of good control system in steam power plant.
WU waR wlleeHi A3 521 AleHoll w3dlaucdl gsHi AHAl.

OR
Write short note on: Centralized control system in steam power plant.

gsolltl AWl RAH UlaR wellea i 3ot 52t sl

In a rankine cycle, dry and saturated steam at 18 bar is supplied to the turbine.

The condenser pressure is 0.1 bar. Find out: (1) Carnot cycle efficiency
(2) Rankine cycle efficiency.
Neglect pump work. Use data from following table.

| P | t | Specific Enthalpy (ki/Kg) | Specific Entropy (kJ/KgK) |
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Q.4
Ud. ¥

(8)

(©)

(8)

(d)
(s)

(d)
(s)

(a)
(W)

(@)

()

(b)

(bar) (°C) h¢ htg hg St Stg Sq

0.1 45.83 | 191.8 | 23929 | 2584.7 | 0.649 | 7.502 | 8.151

18.0 207.1 | 8845 | 1910.3 | 27948 | 2.398 | 3.977 | 6.375

RoSlol ALASAML 26Ul 18 bar G YS| Wal AL cRAN LA
Al B. 50do9] £WIRL 0.1 bar 8. UU ab caRlal L
(1) slolle ARUSA €&lcll (R) wSlol ALASA €&l

GLURLS AU 2ol Selall GUlaL $3.

OR
The steam at 90 bar and 480 °C is supplied to a steam turbine. After
expansion, steam is reheated to its original temperature at 12 bar. The steam
is then expanded to the condenser pressure of 0.07 bar. Neglecting the pump
work, find the efficiency of reheat cycle.
Take, Cp = 2.1 kJ/KgK, Enthalpy of steam entering reheater = 2815 kJ/Kg,
Enthalpy of steam entering the condenser = 2364 kJ/Kg.
Use data from following table.

P t Specific Enthalpy (kJ/Kg) | Specific Entropy (kJ/KgK)

(bar) (°C) h¢ htg hg St Stg Sq

0.07 39.03 | 163.4 | 2409.2 | 2572.6 | 0.559 | 7.718 | 8.277

12.0 188.0 | 798.4 | 19843 | 2782.7 | 2.216 | 4.303 | 6.519

90.0 303.3 | 1363.8 | 1380.8 | 2744.6 | 3.287 | 2.395 | 5.682

90 bar el 480 °C cllUHletallufl crio R eolleatui Al ad .
(ARcR0L olle 12 bar €6UQ WEHA Aol Y dluriet Yl Rle seunl
AUA B. A Ul Agj 0.07 bar sedoR €6l Yl (ArcRQL scUMl W
8. Uu of wcolla Rle wasasdl atdl 0.

Cp = 2.1 kIKgK, R8leaul ettt Udl arioell Aetcdl = 2815 ki/Kg,
SodaRUL LA Al aRnell Aetticdl = 2364 ki/Kg AL

BLURLScL AU 2eiEall Salell BUallal $3.
Draw schematic diagram of Lamont boiler and explain its working.
AMloz ASARA NS staoun €11 Aa Aoll stiugl@ At

OR
Explain unique characteristics of high pressure boilers.

oles YU tllSARo(l WA Aletls Al AHestal.

Give classification of nuclear reactor.
J5AUR RAs2Rq] ol iUl

OR
Draw general diagram of nuclear reactor and explain function of reflector in
it.
JEAUR (FAs2R0l Aol SlAUH €1 Wal Al RsAseRell
51131 yuenaAl.

With the help of schematic diagram and T-s diagram, explain open cycle gas
turbine plant with intercooling. Write the equation of thermal efficiency of
this cycle.
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@N3ls staualH Aal T-s staualHell Heedl Soz5(Aol AAA B Ust
ARASA AU 20llfot Wetlod AHALAL WL WASAH H2oll UulA &t

Heo] Yot Anl.

OR
With the help of schematic diagram and T-s diagram, explain open cycle gas
turbine plant with regeneration. Write the equation of thermal efficiency of
this cycle.

ENs stauoH ol T-s stauadHoll Heedll Roatalel AdA AUt
AASE - 26l Wellod AHALAL Bl AASA HI2o(l uvet galdl
Heo] Yot Anl.

Following data is available for a closed cycle gas turbine using air as working
medium:

Temperature of air entering the compressor = 30 °C, Maximum temperature
of the cycle =880 °C, Pressure before and after compression = 1 bar and 6
bar respectively, Turbine efficiency = 85%, Compressor efficiency = 80%,
CV of fuel = 42000 kJ/Kg, Cp =1.005 kJ/KgK, y=1.4

Find: (1) Actual compressor work (2) Heat supplied (3) Actual turbine work
(4) Net work done (5) Thermal efficiency.

sallllAAAl sA AASAH A 2ot U2 o{lA Yorololl d2l HAA B:
SUYURML LA Ucl &cllo] clUMLel = 30 °C, UASHo] HETH
dlUMlet = 880 °C, SUUUet USEL ol Utlo] EGIQL = SHIGJAUR 1 bar
Aol 6 bar, 2ollefol e&lcll = 85%, SLYUR €&l = 80%, Suclsll CV
= 42000 kd/Kg, Cp=1.005 kJ/KgK,y=1.4

A: (1) VRWUR SLAYUR db () 8l AUES (3) WRUWR 2wl ab
(¥) a2 db sot (W) wMct el

Give advantages and disadvantages of wind power plant. Write down the
equation showing relation between wind energy and wind velocity.

(Aos WR Wetloeoll $l2AEL WA ARgLAEL wRUA. ([QoS Mot A (Ao
AARE el doiu ealad Yot cul.

Write a short note on: Solar collector.

gsolldl Aull: AAR sASRR.

Define: (1) Average load (2) Load factor (3) Plant use factor.

cluRdl UL (1) AR% AlS () AlS 352 (3) Wellod Y3 ¥52R.

Following data represents the daily load of a generation plant having capacity
of 10000 KW. Find: (1) Load factor (2) Plant capacity factor.

Time Load Time Load Time Load

0-6 Hrs | 4500 KW 10-14 Hrs | 8000 KW 18-20 Hrs | 3500 KW

6-10 Hrs | 3000 KW 14-18 Hrs | 7000 KW 20-24 Hrs | 4000 KW

10000 KW 30{&l uRladdl Wllezoll Ells clsall 32l GURASc eI
WA B, N (1) AS ¥522 () wlloz U] ¥s22.
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