Seat No.: Enrolment No.

DIPL.OMA 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

2B R

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. £AHI2{l SlEURL Ulcloll rellol AL
1. Classify power plants according to the type of energy sources.
1, Gl wlcloll AUR ULAR Wllozo] ao((s0L saudl,

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

2. WH wWar wlod Asl 6185l UlaR wllod HI2 Gt 3uicitel

sl €lRL

Give limitations of Carnot vapour cycle.

stelle AuR Alascto(l Halell el

List two advantages and two disadvantages of superheated steam.
YuAes WHall ol slAEL Aol A SRslaAEL wullcl,

Give advantages of high pressure boilers.

slal YAR el slaLel oLl

NE U X W w

supply system.
UCARAS NS syulel Al Rl dunell Aogd el oflal

R el 3RS st €L

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

9. AU 2ullel Welleda] URsM ot YrlRale(l ugldalloll YR cvll wual
dHlell SIS As Hzoll B3ALs sleouH €1RL

73}

8.  List main elements of wind power plant.

¢. dlos WdR wlogsll Yul eiollell ol cul.

9.  List various applications of solar energy.

¢. ¥y Gafeu (Al Gualal el

10.  List factors to be considered while selecting the type of power generation.
0.  ULAR olReUotoll USIR o155l sl allolMi Acllell WOLloll Yealdl

cull.

(a)  List advantages and disadvantages of hydro power plant.
14
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Draw schematic diagram of central or bin system employed in pulverized fuel
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SlEgl UldR welloBoll SLRLEL el JRSIAEL weucl.

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

SLE L ULR Wllogall oolrel WRewie ealaldl 2l €1l wual doll

stlugld uxandl.
Write short note on: National grid system of India.
gsolll Aull: elRelell slateic Bls flen.

OR
Write short note on: Nuclear waste disposal.

gsollel Aull: oY5AUR A2 (SRl
List main components of diesel engine power plant and explain each in brief.
[Boc BBt UlaR 1ellogotl Hual @ollell olld AUl Bl €380l §5ML

AH .

OR
List advantages and disadvantages of diesel engine power plant.

Bxet AleBol ULeR WelloBoll SLRAEL Lol IRSLAAEL welLell.

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

RYEAVR UleR Wlotall Y|Aseel Ul Sreld el HiZoll Heccloll

Yel gsHL amanal.

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

oYFAUR ULClR Wellogotl AT ARl HlsReR el ARl gelozoll %33
Yludl sseucl.

Explain simple rankine cycle with the help of p-v, T-s and h-s diagrams.
ULEL 2odlot AASA p-v, T-s Ual h-s staUUHo{l Heesll A al.

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

Roflet AAsA R (Al vludlol Ule2e(l adl Rl gsul

Ul
Explain in brief the need of good control system in steam power plant.
WU waR wloeHi AR s2lcd Alzeuoll ozdlancdl dsHl uMandl.
OR
Write short note on: Centralized control system in steam power plant.
g5l cull: €I WeaR oz Ml 3t s3let uald.
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 (kJ/Kg) | Specific Entropy (k3/KgK) |
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(bar) | (C) hy h hg s Sfg Sg

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

18.0 207.1 | 8845 | 19103 | 2794.8 | 2.398 | 3977 | 6375

Ro8lot ALASAML 20l 18 bar £6UEL Y5 el Ad il RN Al
Al B. SodorRe] £GULRL 0.1 bar B, UU af waoRlsl
(1) Slolle ULRASH Ealcll (R) flol WASAH €Ll

ALUAs AUAA 2UEell Salell Guallol 53,

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 ki/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¢ hfg hg St Sfz Sg

0.07 39.03 [ 1634 |2409.2 | 2572.6 | 0.559 | 7.718 | 8277

12.0 188.0 | 798.4 | 19843 | 2782.7 | 2.216 | 4303 [ 6.519

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

90 bar Wl 480 °C clurtotells{l cruo ¥ 2elgalul Aeial aa .
(QRelRQL Glle 12 bar €6 WM dotl YA clluMiol Yl REle saml
AUA 8. d Ul doj 0.07 bar Sedo? £6ll)l YLl Qacdel sReuml 2d
8. Uu ob wcrlla Réle wasae(l caldl sl

Cp=2.1kI/KegK, B8leul etmd adl arinsl Asaucdl = 2815 ki/Kg,
SodoHl Elue Ul arunell Acadll = 2364 kirKg @l

AUAs BUUAEA SUEell dalell Gyl 53,
Draw schematic diagram of Lamont boiler and explain its working.
ALl dlSeRell @3HElSs staonH el el dell stelugld uxnal.

OR
Explain unique characteristics of high pressure boilers.

als YRk sllSete(l el catl@s dil uHosal.

Give classification of nuclear reactor.
RYEAUR RAsee] ad(lsel weucl.

OR
Draw general diagram of nuclear reactor and explain function of reflector in
it

ce;g@tme Rlserall ootk stauaud €121 ua dul Rsdsereqll
s3] Anon el

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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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.

EAEs stauolH wal T-s staolHell Heedll RaelRolel ULdell W Usl
AASH ™ 2UlSel wWeloz dHatal. ul Aase Hizell wde eacdl
HIZo] Yol cull,

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 = | 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.

salldlulctcl sl wasd A eollet W2 (A Yoyl Sel HAA B:
sLdML elnd Ul &ello] dluMlol = 30 °C, ALASEs] HETIM
dlUMlel = 880 °C, SUY¥el UBEL ol Uthlo] EGURL = SHIGJUIR 1 bar
Ual 6 bar, 2UlS E&cll = 85%, SUYUR €&l = 80%, syuete(l CV
= 42000 kJ/Kg, Cp=1.005 kI/KgK, y=1.4

alltll: (1) WRAUR SLYUR df (?) &le wEUSS (3) vRWR 2ulSel db
(%) oz ab set (W) wda eatdll.

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

([Qos W wllozoll Slalel el RsLAEL wRlLal. [Qos Aotof] Wl [Aos
Al aAell Aoit galad Yot cul.

Write a short note on: Solar collector.
gsolltl cull: AR saAse.

Define: (1) Average load (2) Load factor (3) Plant use factor.
caluall UMl (1) ARy dls () Gls 3522 (3) Wl Yo ¥522,
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
0-6Hrs | 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 308l watclcl wllozall Elols cllsell 321 GuAlsd SeeHl
UAA 8. lell: (1) clls 3522 (?) wlloz 3UHE] 3sez.
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