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3.10.3 (¢) TGET TH—T@ e F1 T T FTT FOI 5 WA 4Je1 WeREe; S, fly ash, i
aooc&&mnﬁﬁw&mﬁﬁa@ﬁ%ﬂﬁ%i%@n%@awiﬁ%
Ffa <H F T § FE @ o A ol
?mmquﬁ@nﬁwﬂnxr»:ﬂﬁ@:@ﬂwmwdﬂdm_@ﬁ&i@ﬁ@.%
g Bl
mxsm&aﬁﬂ_%uﬁﬂm@mmﬂwﬁm—ﬂﬂ@mﬂwmw&%ﬂw Exhauster ¥ /@ FHal 393
jg@mﬂ%@wﬂﬁu%aﬂﬁm@w.ﬂaﬂéﬁm@mﬂﬁwsﬁn@%-@wﬂ%
el I & 9O T HE W § 4 fem wwn @1 v fea e 15-25 tonne/hr Bt &1

||||||||||
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Secondary ash separator

\A%a@ﬁﬂﬂv

Crushers ||
FR)
Air from Meaid \~ ) Primary ash s¢ Filier(fFeel)
atmosphere ir and ash pipe mafaF T3 7
Am__n._m%@ a (T3 W TE ) (e 7@ 7 ﬁ f

(a wfT) .
Exhauster

_—Ash carrying truck
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© g w65
3.10.3 (d) TS A §H (Steam Jet System)— 3= T4 A1 =7 T 7} A1 K 1 A i <

| A @ A F e A 3= v # Ao ) ) vl w3 e @

e A A @, T T A T R T2 e e d 200m # .
i o m 1 T 99 Feater fam ¥ 30m F 30

3.11 Y framor (Dust Collector)

38 FUI | faera a7 14l F) o Fed € S Praen Sfed Frael § 3w A6 % qrg 3o €1 2
el O A /A (grain/meter’) F T F W & 1 OF Ff=a fafre awem 9w g@ w1
0,, 50, 1 N, e & firer 71 19 1 7% o[ Fv F1 TR 1100 microns & 14 &
Mm@ Y[l A1 Y37 Fed 81 3fs g FI 1 WES 100 microns ¥ S g 2 & I8 W2 (Cinder) FEd

!

el frearor qem: <) fafi g fea smn @—

(a) i3 Ffedl (Mechanical Dust Collector)

(b) fert w.mm_ &.ﬂ.& (Electro Static Dust Collector)

3.11.1 (a) Tif3® gfwwaTl (Mechanical Dust Collector)

/ Exhaust gases

: ./ - Exhaustout
aren,, T (P 2\ /7 (P i)
5 QO0oN | ‘ ,,..Y.a,./ \
Dust Particle” &% N
Aﬂﬂ H01) \ . «,L
229 g —Dust Particle
ﬁ ;xn (7= %)

frr 3.32—Dust collector (mechanical)

Tifirer IqaTUT (Mechanical Dust Collector) & YHR—3IF &I QA YE H Bt —
(i) & WeRTC (Wet Type)

» - O W& (Spray Type)

» - gfdhe W& (Pocket Type)

> - TR SN (Impingement Type)
(i) Y@ van (Dry Type)

> - oI JURRR (Gravitational Seperator)

> - a,am,_ gyt (Cyclone Seperator)

Collector)
3.11.2 (b) Rer dga Y (Electro Static a.._z o
o Sllo FEX (F. G. Courell) & 1905 T e fi ga Ffer < T SEet s e agw
faa 1937 W &A@ T

o 3[ad

o I A i (440 V. 50 Hz and 3¢ supply)

ﬁ “_Qﬂﬂ%mﬂﬁv
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66 wif¥w wig= gehfran

e R e s FEEE W T g, T TS # R
o e ﬁo:«ﬁoaﬂmww._ . :
e IT9 AN THETH

o IFRE (Rectifier) AC H1 DC & weer & ferg

-80 KVBC
High-voltage transformer 108 eas

(3= T ZIEEE) | Insulators

440V-50Hz

well O 00
——uo 0o
_ Supply |ooaO Reclifier _\
Ooﬁ_.nc_ (fe) YAd Discharger =1
cabin icteibuti THIX
U_m:.._vc:c: Earthing ‘ ( )
(F=2rd Hfe) lines (Hfm)
(faaer «4) Collecting
Particles
D:&Mma:n_mm
(&t )
firx 3.33-fRR dga g

fopan fafer
THH A

i o | TS S 1 Dl S

3 4 5o dieedl F g SHF qA-F1 SEAFA € T € FHH o 79 H

: YA 3 F& ST F1 80% Tl T
agfiga 19 & T: g §5E T (Dust collecting uni

g | " -4 #1 faudia 3TaW (Opposite charge) Tt faga =asi (Conductor)
ez 3 fava W T WA #1 e T e & 6 | I
R TR & ST B

ﬁﬂ%@ww.iﬂﬁ%%«ﬂ%&mﬂ.ﬁ%ﬁ%w%%a rthed) Bt 2 ﬂj
=R mamw%W.%%W%mmﬂﬂ%ﬁmﬂglgﬁwﬁm_oogamﬁaomn_&%ﬂg
¥ wv @ ¥ 99 @ TRa € @ FeR-dEd & F @ § yefEd B g

& 3MAfA (Charged) &1
s o1 ﬁﬂ@d&&ﬂ%%ﬂ@w.&&%ﬂgagwaﬁwﬁﬂ%Ammymﬁm

forg T 81 39 THR @ 9AE T ﬁ&ﬁ%mﬁm@ﬂﬂaw.

- am ufe waex 67
A R WHR F soot blower g4 #—
3 TF TH R fed wifer@ s13R (Fixed Position Soot Blower)
e_vm,nwmw._ﬂd I (Retractable Blower)

s 3.13 nm:..wm._.ﬂﬂ GES (Circulating Water Schme)

iﬁﬂmmﬁdﬂﬁigﬂghm@mﬂ%mﬁmﬁﬂﬁ%m_ﬁﬂasﬁaaﬁmw

> Mﬁﬁw&mgﬂgwQnﬂﬂdﬁmﬂ#ﬁmgﬁﬁmﬁﬁﬂzggwiﬁﬁ
i e %ﬁﬁ@%ﬁﬂﬂﬁaw%mﬁgﬂ@% Y & F ove w0 ¥
P WS H AEEHA TR ]| 79 Afafta @ B valen sie 6 % wew ¥ W f5 ww d

Yalfgd! St 9 § 9 qeFa: ) Sl 5N W R S g —
(a) YiIqeTeh-are™ T3 (Cooling-pond System)
(b) Y -HHAR o= (Cooling-tower System)

3.13.1 INaeTe-ared &4 (Cooling-pond System)

g AU Yiqe wonel € fous sia s frefafean $—
® Hu= (Condenser)

® 9 (Pump)

e HHMH IUU 999 (Condensate Exract-pump)

e T UVl Y T Y= g I (Air Extraction Pump)

@ d@.ﬂm A 99 (Make up Water Pump)

e FWT FU (Hot Well)

e i ar@m® (Cooling Pond)

@ Yitder Sd (Cooling Water)
Taas-arE @ &1 WA fa e f—

» Spray nozzle (FER )

3.12 Piferd FHAT T2A1 %@mﬂ: (Soot Formation and Blowing)
i A YF 3T 9 WA 81 59 W Aferdi, araer
s, ﬂ@mﬂﬁﬁﬂmﬂﬂ.@iﬁ@ﬁﬂmig%ﬁméﬁ&ims gel & F,
ﬁ.%ﬁ&uﬂﬂ@ww&%ﬂs&%ﬁmﬂﬂ%%wﬁ@d%mﬂﬂﬁﬁﬁiﬂ
%ﬂ&uﬂﬂﬂ&ﬁ%ﬁ@ﬁw.wﬂ%@gﬁﬂsﬂﬁﬂ%g@%%
ﬁm:&ﬁ%&w.ﬂ@@wﬂmwmﬁgﬁuﬂi&ﬁmﬁ%ﬂm%ﬁﬂwﬂ%ﬁ
&1 gera st 39 8 S o T @l F TTE-g9d T g2 W SEvEd e gl
ﬂ@ﬁ%ﬁﬂﬁg@s@%g&ﬁiﬂﬂﬂﬂﬁ%wﬂﬁﬂﬂ@m%a
Fifer@ st (Soot blower) F Terad ¥ g2 9 B _,
Soot Blower—3J8 T Uit 7ifyeh e ¢ fred wiifeq arg 21gen g 3 3 R F 5 G

— = = S

¥ pon Value(IR)
water pump (FER A=) . Eordonm
" (R W T9) Supply of makeup (e )

water .
(sfegfd 7 )
R 3.34—Cooling Pond System
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® TEEUY T
® T & &aFwd, R
3.13.2 ¥fiae®- =R & (Cooling Tower System) :
: ﬁ%iﬁ%w%w?ggﬁ%ﬁﬂﬁai%wmﬂﬂi
ﬁﬂ&sgaﬂw_«imﬂgmﬁﬁ%ﬂﬂ@%%ﬁ@ié%ﬁﬁﬁmwﬂjd
3I9Em forar wmar @1 R &9 wiMes HR Fed S :
foban fafy 4
Hul | TR ST A T WA S B AR % FI0 9 A FER F T F B I 2wy
30 FH F foTe A1y, HR F AR A TR R R (S FaE H R F IF faoia fem ¥) s
AR A TEd AR F 3R (T TR F e F erad fom ) yarfed B S 219 T W w0
I8 3 T Y HAR F e S A el A6 ¢ 991 3L e B WAR F e M W i
e <& v % WreAm @ [ g fHa s e
Taee F9R 33 & ToR
Yiaer® WHR FI q&A4: 757 S8R W afiga fwar T a—
(a) U2 F ITAT & AR TW—
> THE & 91 Wdes HHR 9
> HHIE & I viaas HAR 9
> Ve & 97 vides WA 9
(b) ATg WATH & MG TW—
> TIHfde ¥4 (Natural Draught) Yieis HHAR d5—3¢ GEIa: @4 THR H el e—
- R qHR (Spray Tower)
- gz 98 WA (Packed Bed Tower)
- 3ifd waafgs H#AR (Hyperbolic Tower)
» it a1 FfF9 Fard (Mechanical or Artificial Draught)
uw,m@m“%_ugﬁ.m.,a_.wl
- Wuifed (Forced Draught)
- ¥ft| wem (Induced Draught)
Tg § 39l A fawifm e—
- ¥fd a8 (Counter Flow)
- {1 ¥a© (Cross Flow)

wipfed warE B #MR

T HA T 2ERT S T B § g e rafi i . A
o o S e € nyfes ufEr § geme 7@ o s 81

O ot @a= 69

WIgRE FaTE tae A5 faR

ﬁﬂwﬂ.@@ﬂniaa&aﬁ;ﬂmﬂ@%wﬁdﬂﬁg@ - i
o fawifr fofan s @ Rred o st < w3 9w g

VN — — —  —

e VN 3 e

Shel | =

-
I e
TS e T, =
(Air In) W.TI.IILI\\._I“ (Air Out)
=

o

{
, é\]
\\\

| sftRaeie wefie wam R

THHI W= 3fd Wad(ds HR
F eIl & 991 3T 3R e verdf |
fifetat o1 211 81 MER [ FW R
AR I &9 guER B ¢ el
Tk T T Bl 31 HAR F S
Qv 71 W o Bt 21

R 3.37 : FRIRaRS WPHS war AR




70 i v SRR
wonfda war #9R (Forced Draught Tower)

ﬁ%&m&@ﬂ%ﬂ%@ﬂgw.%ﬁaﬁﬂé@%aﬁﬂmﬁ&wiﬁt WRA e et war AR mzs_wmaﬁ 71

&ﬁ_wﬁaﬁnwﬂwﬁ%ﬂmﬁ@awgﬂm%%ﬁ@ﬂﬂﬁ%m@%ﬁ#gg

Safed €l B

Alr Out (3 A.ﬂw.C Q Q ¢

Pt

Water In —=[__
(T W)

R 3.38-yoNfEa wam $ER

R4 ward §fd waE $HR (Induced Draught Counter Flow Tower)
T T HER F1 o W e

< arg A T et = fawda fam § Air Out A T

e R

Water In

= Airin g ¥

Water Qut

ﬁmmﬂi%ﬂﬁﬁm%gwgﬁﬂﬁigﬂaﬁﬂﬁ%%w&@

e 3.40-2Ra wram Riwen waw AR

3.14 n@_ﬂm A a9 (Make up Water System)

‘ﬁiw@mﬂﬁﬁﬁﬂﬂ@ﬂ%aﬁﬁmﬂsﬁaw_ﬂﬁﬁuﬂﬂmﬁﬂﬁﬂa
T IR T % 37T I T T HQ 81 T8 Ied a1 H IR D TR B W e 2 a9 g A

| T F AR gt A

fean <t @1 < wrdor & W@ o
1 BT B 21 T W A L 3
i w‘ﬂmﬁ:m it QM T F (a0 (Boler m”o.x”.m\u
w&.ﬂ.ﬂm % =] Generator
. _ (FFARY)
| wf &y SR
: R Cooling wat ( T/
> S Rl hl mMoE nohzum—.oo:.n—. MMM )
Sl Hot air out
o TR W AW Wi (" T )
F FR
Fifad ¥ Y CEP Ano_.imzmﬁ.m extractionpump.
) aw Mﬂ. kS T
Feed pump 4
( ¥TUT ) ZIIiizzeoesd Hot well
("W F)

Supply of make up water
(s <7)

3 3.41—Make up water system



5 315 wafm (Condansor) : 3) oy ¥ Sufewd o a_a
e < gve) S0k T darE F &

£ 3 ﬁnmﬁﬁmwauw&ﬁaw ¢ g &1 T A e el W (2 Sty
e = foran ot &1 78 2O S P Extracted Pump) B FaFT & S 2 g

Iqfeera) =) e 3 |ulAE W9 T (Condensate 4
gﬂ%ﬁzﬂwﬂaﬂwﬂ% %ﬂ@%ﬁ%m@ﬁ&%ﬂmgﬁa»

o o et & w9 A SR ) W e 9w

3.15.1 Wufm & g9 Iaad j
Hafr ¥ o F S ST T 8 —
(a) §uf (Condensor)
(b) ¥iaei® HHR (Cooling Tower)
(c) ST Y (Hot Well)
(d) 99 (Pump)
(¢) TgH TS ¥ (Tubes and Header)
uf T 6% Eqd 1 Hafed dRa e e —

Exhaust steam

Hot air o
from turbine (d 9 9’Y)
(frem WY X&)
Feed water pump
(R I 99)
.....
Feed w E.IA”VI, I )
to bofler 1 1 1 1 11 p— Cooling water
(¥ P g E)
IR ) ; Pl Airin
— Cooling water A
j pump _Qsmmm tank (g )
EEve (e /A T9) (S TH)
el
.......... extract pump

(T s 9 FaAr) (FAA () M@ﬁw

3.15.2 WUl & 7 (Importance of Condenser)

& ST & 56 ST 9 & R v g iE 3 -
T T S T ¢ W fgTae A w9 araer

p o wfed g 73

e R ST fre ol g e @ W 8—
° %ﬁwsﬁwﬁﬂ#ﬁﬁgﬁﬂﬁﬁgﬁwﬁﬂﬂ%ﬂﬁa
_

° ﬁﬂﬂﬁ%m@iﬂ@aﬂﬁawgﬁmﬁﬂm&%@a@

° ﬁﬂn@ﬂwﬂmaﬁmdAﬁsﬁgoﬁﬂ@awiﬂﬁﬁﬂﬂ&ﬁﬂﬂ@
3.15.3 Wufm @1 eifexw

Tl < ST Tem: Fr smeR e e

e T et <k ffbta et & e w9 i A fa T T 32—
() & a1 faferdn o1 wam ww ¥ uf

(Direct or Mixing or Jet Type Condensor)
(b) A =1 A fufedn o g wuf

(Indirect Contact or Non-mixing or Surface Condenser)

3.15.3 (a) ﬁﬁﬂ?ﬂ:ﬁﬂmﬂuﬂ:ﬂdﬂwﬂawng or Mixing or Jet Type Condensor)—
Weel FAi H e g Frefaa W Q1 Yo <ol T R A we w9 Y e ¥ viaes o9 5
TE: T (V) F &9 H 5m 1d ¥1 Fremfed w19 51 G99 Fer - fire w6 2 e d e =)
TR F T A 3l Y FH A T F v e 2§ aw s st f g 21

TR W qegd: @9 @l F fawfaa faa w2 —

(i) WHMIR ¥aTE NOR FHF (Parallel Flow Type Jet Condenser)
(i) fauft@ sa® wuR "9f= (Counter Flow Type Jet Condensor)
(iiii) fTehrEe FEETE (Ejector Type Jet Condensor)

(i) FHTTR WaTg WaR Wi (Parallel Flow Type Jet Condenser)—3@ Tt & arsy a1 viaeis
gﬂm@dﬁm%ﬂﬂ@@uﬂﬂ@wmﬁiﬁ%ﬁ@m@w@ﬁ@mﬂﬂ%#ﬂm@g

£ A T R S € AW W & e ¥ S E9 (Hot well) F1 WeR fHE i $
T Haaa

® T | (Steam Inlet)

o Yide® i | (Cooling Water Inlet)
e ISl AT faaa (Nozzle or Distributer)
o faferim A (Mixing Chamber)

® I™ FY9 (Hot Well)
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Exhaust steam TN e Ea 75
P d from turbine , _ o
Efe ol S L (T T AT ET) T YEH: A W6 F1 drr d— - L
@sﬁmﬂ% \ﬁ F ____ Hnm () = =R favia e wow wufs
. Mixing chamber (i) =0 W faulia wams gy X
(frfe aa_w e Ty i TRV amﬂA ,%5 %Mﬂﬂm &Ess" Type)—Tares # It o1 9 Ao Ve 9@ @@ Y (e
EARAA = e ? : a 5 dras 1
n Wide i e HAK GHI) ¥ i ¥ firrg : .
Exhaust air rrell _ﬁ_,_a_;_ : 4 | afwrard At (Convergent nozzle) gr b FW A WA 5 56 m I A jEaE
(Fm m&i SRR <——Condcnsate water Tarfea fFa s 21 e - _ — Cooling water from cooling pond
_ _l (guf= ) @ | i g po
T FH A @ 2 AN R A wed L —
wnomag nd LA i air to aunosphere
Mw?ﬂﬂdo:o_:m...mﬁd Exhaust steam Wmm"". d ekl o
= T qTH dcd (Non-retum valve) from turbine  —— v. xhaust
== To Hotwell 3 e A a7 T8 Yivas we § v (R Libsteam
2 (T F) F £ 7 wECE A AR i Water
firz 3.43—Parallel Flow type Jet Condensor s 9gd W T ATEAR A
) ) (Divergent) o a9 e & frad TR wh Hollow conical pipe
7 qEAa: T TFR FI Tl 6— | e =t g i 6 aga 9wt 2 am : D
(i) F=1 TR TR ¥aT® YR HaH T AHUSHE T@ | FT AR & AW = w:saﬁ.sa
(ii) I3 TR AR ATE VR Haf wmﬁwﬂm@m Y T v w g i T
- . , N T  fenifod © 2 Condi
(ii) fawiia ¥aE WaR WARE (Counter Flow Jet Condensor)—fawiia wame e Hef ¥ b A Lt i =i
PP 3.15.6 (b) ryrearey At 7 fuferdwr g
vidas 9 #1 fean ! Exhaust air to atmosphere s (Indirect or Zos.._.:mxms,m .....
vl & (FrTa ar aRTE 1) or Surface Condensor)— J& Haf7A § ‘
A . \ I qg Wad FA S
99 99 9 S Fl - © ﬂmw w Condensate water to Hot well
FR waza & 2 i H T S E I S (W o T FY =)
i Cooling water from Hag < B AR IGEC]
Qg1 SaaF 99 S Sc_EM tower === N mﬂ & ﬂm:, .m.._ ik ferx 3.45—EJector type Condensor
F 8 9 G yafe (04 A dma 5w A) [ v, n@ﬂﬂ%ﬁmwmsgﬂ
S & g F 9 s F1 37 Aferd F TR TaIed F@ 8| Hag F FIOT 90 H qIHHE FH L ¢ 3R Faa 5ia F aAHH 95
o Zuir Mixing of steam & water STl w_
4 99 9 i (= wd a5 fagm) NN
fasgor g .m.v q91 gH AAHIIHIIAI <~— =— Exhaust steam q SRl
g 1 foar [ from turbine
ma_wm_uwm UL LR @i (Shell)

e TIEL (Covered Plates)

v a1 I & o il AfeihId (Water Tubes)

Condensate water

gﬂ«:m«% (eRR) e Zgd WX (Tube Plate)
B faadia wamE yEaR ot e i H& (Water Box)
Ol wat:
S Ty T to “ e d%d T (Baffle Plate)
Hotwell ~

(T W T T4 ) e U F9 (Hot Well)

fera 3.44—Counter Flow Jet Condensor
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dufr %mﬂnﬂ«%ﬂ«:ﬁﬂi%%mﬁ%&:ﬂqﬂ%gﬁj |
P it aif & et foen 1T 8— | am o < 77
o anivare g© GaAT (Down flow surface condensor) : :_cﬁiﬂ.ﬂaﬂﬂmﬁéuos:é Condensor)— 38 TUFH & T2 wferdf 1 it fira a1 a1 1
ﬁhw F=iq yare 9 qafst §9iTA (Central flow or Regenerative surface condensor) 3 R Aferai § nma,m.a P ST & A iR e e & et T e e 8 v
’ Mh.c qreqs S (Evaporative condensor) . . | & @ A S s ar ff yarfed . o € o T o a7 9
- (i) 37t ¥ATE TS Hufy (Down Flow Surface no_~an_ﬂmoa.|mﬁ i WY g Q N srfafter S ST F few v = o s fm s 2
Eﬂ.iw—ﬂﬂ ; iﬂ@w@dﬂwmﬂﬂmﬁ Afereral ¥ T g e 7 warfed wu_wm.ﬁﬂﬁ,ﬁﬂ ﬁw«g u.._m.agm—ﬁ.—maﬂ.ﬂg.mﬂmﬂ
e # oo Fadia @ SR € U1 W S W L |

Exhaust steam to turbine e .
e W EE W v i
Water outlet : ™ v Exhaust air o I |33 @ ¥ieet S OF W faam s #) a9 Viad Wi UF W9 T o = S
(5 =) JC“LM Ammaﬂe | 2. |9 4FTE F sEvEEa w2 STF &FS H SAETEwa B 2
_JV | 3. |0 Wda S R TS 3 ) s diee W ) A T 2
W~ :M 4. |arg T F 3fuss viE @ w2 T T R FW A Q@ R
-t =t — Condensate to 3. ﬂﬂﬂﬁﬂwwgﬁﬂﬂmﬂ%g 9 9 w1 F fou ofas i =
— extraction pump & _ TR 2 FAvEERA oA R1
o ]
e n 1= 1T : il A _ 6. [¥5= 1 fesz Wl B 21 T F feem Fed T
Buffer Plate e — 7 =1 7 Eﬂmﬁﬂm@ﬂuﬂwgdﬂwﬁwd T=T A A WO ¥ e 39 R0
(TH T2)
Coolineoatert V 8. |3erEA @rE FH A 2 | 3w = e 2 R
ooling water in
_from cooling tower ﬂw__ﬂmnmmwwm . 9. [¥a= i qar FH A 2 |57 = zaa A A
Auﬁmmmduﬁmﬂawﬂv 10. |3 v B srawED ot 3 T T F FEEED A 2
3.46—Down Flow Surface Condensor ] 1. |e=a ¥ = B Wiaem
(i) F=19 yaE ar garst WaA (Central Flow or Regenerative condensor)—38% HY ]
A1 &1 79 & 5 g gafa F % YA AT Exhaust steam from steam turbine R oI e
St &1 99 e Uiy § wEe 9 A F5 we Jﬁhxii P TS Huf T & faT L:
Wﬂ@;ﬂ%%ﬂ%@%gwgﬂ\—w « « .‘ ..n\__.‘.r. L ’| 000::@
% 1 3R FAIEq € S €1 F@ W19 37 989 gu s...?. ok Cooling —= water
3FeITel et <re # foreran € fored wafe 9 94 A

1 = P water j Mwitwo
m, = . . g
wo © fwi we b
Central air Suctio . :_‘

. = i EAYEH W
(F=1a = A, SR My YL v Condensate

Water tubes (kg ) mg he te, x.o
(fe1 ) hy = T8 S (KI/kg) fors 3.48-9 WP
x = kel fy=a
iy, = T T (KIkg)
(= G T H AT (°C)
. e fafyre o (KI/Kg K)
=p Condensate Cpw= el ( . 8
= | extraction _aﬁ_ o = finffira sided @ & @ (°C)
(gufa A ,
férr 3.47—central Flow Condensor

B ST & 7 0 9 3 Hew G afger @ &
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_s..unwm_a«wmmaﬂmmaaﬁg
shunwm-m.ﬂaﬂﬂﬂ (Kg #)

weR wufE & @
‘ _mg(hp+xhp =Cpyp )

ﬁ.ﬁ:. ::G - az._.v
3.15.6 wafya zaam (Condensor Efficiency)

(i) Prafd T8 (Nyacum)— 7€ THaH frafa aar eyt frafa =
T e &

Nvaccum Y A
_B-5K

—‘_ vaccum %@ - th

P, = (STAERvIE ga) Atmospheric Pressure
P, =¥uf1 F $ <"
P+ F
P, = F9F 7 99 # Hifsrw <=
P = g o i Hiforw CiES
(ii) WafrT ggran (Ncondensor)—

e = — 200 61 % FebrE T M W A ¥ v

ﬂﬁmﬂ@aﬁmsﬁmaﬂm%maiwﬁﬂ
L, —1,;

= ‘wp
Jnl L

;- Ly

two = ST 1 FT R a9 (°C)

fuamﬂawsﬂaﬁmﬁoe

ty= YT 9 1 19w (°C)
317 W Wfe Waw o zarars

T U F9 A 31 e < ety $—

() TR AT (Mechanical Efficiency)—

% TR (Brake Power)
TR (Indicate Power)
(i) e TEAT (Overall Efficiency)—

me= %ﬁn— Ft A= Qnmv
C.V =3 71 Suitg ur (Kikg)

aqufaEa= 79

(iif) AT AT (Thermal Efficiency)—21 FHR F1 &t 8—
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o fiFE @AW 7 fafy am=@: 500-5000 = fFht <& ™ A F

o S W&ﬂ%m&ﬁ_&wmﬁﬁﬁﬁ>nn5ﬁ3§m&@wﬁ
i Qaﬂﬁ@mﬁaﬂi%@d%magﬂ%wﬁ
o 3§ WM W gl a4l (Rain-fall) F SFTH FT1 &l : %Maﬁ%@ﬂaawﬂﬁﬁﬂm%m%ﬁ
o 1 Fornt 99 1,2, 3,4, 5, 6,7, 8 B0 o fF T R

o 59 : T RYAI H g9 T @A (Broken line) B 13 24 €1 fowd

127 fist (Revolving Drum) il mﬂw Wm,luﬂ I TH TR A w_ ERE W,m.m- =l Mﬁgﬂd

=0 W AE I ofe o= T (Perpendicular bisectors) @i W @ Ui

1 (Keep) (Graph paper on Drum) MNMME WMM wﬁm &I (Polygon) A E.deﬂﬂw S mﬁdﬁmw“
, | 51 e R T ) Eruck!

QYA F a9 (Rain-fall) F T7 W@ & @ 21 T F

5 fem 4.5—Thi thod
i me e ¥ fw g0 @ Wt (Plani meter) T TRME FT €1 e
(Fioat Rod) e DY W AN e g S F H1 A a9 S W gR 959 F A% ® o afe o
<gtan T g —
o R . | ot g en |SEe 1 AT | S NG W H AT .
(Float Room) . 9. FAA (em ¥ ) . B SyE 1S
01 \___ Q ; X ay 1
A
A N[ AR (Float) [: 02 In a; I x ay 2
E . h a hy % ay 3
M 1 03 3 3
? AL (Syphon) 04 hy ay hyx ay 4
hs 5 hsxa 5
fem 4.4—Recording Raln Guage 05 5 as 15 % as o
06 b ag hg x ag
07 Iq a Iy xa; 1
08 hy ag hg x ag 8
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4.5.2 (ii) gAr<R-A1e fafer (Arithmatic-mean Method) S
ﬁm&%ﬁmﬁﬂﬁﬁw.mﬂmﬁmwm&iﬂduﬁﬂﬂ%maﬁ?ﬂﬂi_ |

T F9 94—
. \ k= I+ + I+ by e +>=|\
n
W&k, = 961 @1 3iEa "=

Iy by = 1 TS gRT fafy=7 Rt &1 97

firx 4.6—1so-hyetol Method

o | 4.6 FTEZIUTS (Hydrograph)
n= VYA F G& A
i et ffvsa wma | F s . i T
- s + e - N . varfed 99 & v T famss (Run-off or discharge) & ARG W=~
4.5.3 (jii) w-aul #rd} fafdy (Iso-hyetol Method)

: ,mﬁ.mE%_Wﬂw_ﬁjw_ﬁma.ﬂ&a.ﬁ%ﬁﬁmm.@gwﬁgBu\man.gn.ﬂ%ﬁ
mﬁ%muﬂ:noaoﬁvﬁw&uﬂﬂww_ﬁmﬁﬁsﬁwﬂmam@@&ﬂ?ﬂwﬁ day-sec-meter 3% H B 2
FH F FEd &1 HQ T F A€ sHS T9 AN gR W R S 2 :

TSI fafir= wa ¥ S v w5 ufE | S ) Tt Te: w9 11 A T Ee
T fafy & w S 5 o %ﬂwmﬁmﬂawww i ﬂdﬂﬂ@ﬂﬂgw_ dﬁﬂ&%ﬂ.ﬂmAOEn:BmsnmeEE?.an:umz&o&ﬁ?ﬁﬂﬂaw_
Nmﬂﬁg\ ﬁdﬁ?&ﬁﬂdﬂ ﬁ ﬁ,ﬂmnﬂ Q&%W%ﬂﬁ%ﬁﬂ _ %ﬂﬁxmﬂﬁ

S o ! i m
01 - 1/ E
hk @ M = o E&l_ i <) W4 T (Peak curve)
2 W B .W
o b= by (y + 1) a (hp + 1) a 8L 7 a8
2 2 N — ,m
. "(Accession) ;
03 Iy —hy (h +1y) a3 (s + hy) as HW (Recession) &
2 P - Jm
o b=ty Gy+4) ay (hy + hs) ay T
2 "
QM N | C | MY R /S 18 11
5 2 2 [T (Time) =+ Time in sec/hr
e firx 4.7—Hydrograph
hy=2b !
2 4.7 WaTE 31aftl O (Flow Duration Curve) . T&ﬂ
V ety 3% i ST S €)1 9% 96 W ST (Run-off) L
\NHS+\$5+Q~N+\GVQ +(hy + ly) h ﬁﬂﬁmﬂﬂﬂnﬂaﬂﬁﬂﬂﬁ : 3 %ﬂ%ﬂ%@ﬂﬂﬂ%ﬁ
M 2 SR mu+~u+\av§+ﬁ\w1:=u m&ﬁﬂgngﬂgﬁm (Ordinate) W ¥dT& Iufeud
2@ +ay + : o T I TR TR FE R A
TR TGt as) yifi arafy @k (Power Duration Curve) f FEd € T T

Eic ]




5 o it ioen ehfattn
o YT afy aF G Wa A6, F owEE W |
wr # few ga § wefE S g

= e 97

,. 4.9 ﬂﬁ.@ﬂd i o= ¥ & AQUYT (Main Elements of Hydro-electric Power Plant)
| wa-faeq wfw = ¥ o st Prefafae 2—
(i) T WEU WA (Catchment Area)

YaTE 3afy @ ¥ g1 ¥ e & fawg A weeof

. (i) YUSHY (Reservoir)
fred frarerd 8— (iii) 39 (Dam)
(i) SITATE ¥ WRFVE AT F fg (iv) R A (Slip Ways)
(i) D ¥aT® F WY goTHS FHET F fau () FER (Conducts)
7% & fawef7 ¥T (Discharge head) FM AT T o 10 20 30 40 50 : (vi) & T (Surge Tank)
S s e e e e Tima (' (vii) NafiTF T (Prime Mover)
R firx 4.8—Flow Duration Curye (Vi) §T%R ZZ= (Draft Tube)
\ p= ,m%o M\ x 1 o\\ | (ix) WE FSHY F IUFHU (Power House Equipment)
SEl P =Power {Kw ®) 2
. ] e o2 \“m“\nnmm\.
W = Weight density E\Bu ¥) £ 4%4 ~\\
0 = Discharge m*/sec Fp
45552 S
H = Head (m) . e s
1o =Overall efficiency G

¥aTE 373t 3 & I9am
® WA ¥ YT ¥ WeHF el 2
® i WA WNR ¥ @il Ud e ¥ werdE o Bl
® Ya® & YER 991 AT § TeraF w2
® 9 g1 9 f1TH T3 (Drainage system) 1 fosTe ST & 1 o &
4.8 ST TP (Mass Curve)
®WE & O TF F0F 9 7 957 g G (Cumulative discharge) T91 §99 T 5 ¥y

(Graphical representation) &1 1 5o7aT 3%, TSI %7 U aavTE T BIel § S &8 O wa A
99 & &9 & 39 g 3 ,

ST T FAR ST % 2 8 *
T a B 395y , R 4.10
® g%ﬂﬂa&qﬁwﬁﬂ@aw_

° %ﬂgﬁsﬂﬁﬂ%@
wﬂaﬂmﬂggﬁﬁﬂmﬁim_ and error method BIq

niet valve)
TR T
(Draft tube)

| (i) T TEUT & (Catchment Area)—$R F TS T T wm.w MMQM Mnﬂ EAG w‘
g%@wnﬁg%z&maﬁaa:nﬁzoéﬁ@gwﬂwﬁﬂ e

(il) STEATYTR AT HUGRUT (Reservoir)—Te Wo-fage v €93 w1 T8

| o vt T @ A I g A

. ST &) FER W E—

Rl ?vn@mﬂa SELE

2

Cumulative discharge

o) TP T

Time-interval
.WE 4.9—Mace Ciirve



3 & R
=0 7 q&Aq: = it ¥ fawifsa faan ™
(a) f&a 29 (Fill Dam)

> d-fre €9

> TF-fret 21

(b) FwF1 29 (Masonary Dam)

» 39 e € (Solid-gravity Dam)

> I o8 (Butress Dam)

> 379 €9 (Arch Dam)

(c) fo=mtgm

wqa 31 @1 faawor
319 -fier £ (Eanth-fill Dam)—B1R I6 T &

fimion 3 fora 3 ge1 i & fagr &1 399 S0 i 81 T4 |y 3 i o o 3T e

(Soil handling equipment) F1 3&are feral Sl €

& & fmio & forg =7 werdl =1 S fhdl Wl 8—

o il 9ZzA

e

o TZH

o izl Gfaat (Clay)
3f-fibet 39 & oy

® T F €Y I gor § TN ol 8

® T UFfaw w9 fafyd & s 21

® T frafud yam @1 aiy g 21
, w(m.aﬂmu (Rock-fill Dam)—3% el-=22m
&I € {99 a1 < e &1 o

¥ A9 F T (Flexibility) w121 21 21
mvau«dwu (Solid-gravit
%ﬁ@ﬂﬂﬂ@ﬁﬂ.ﬂdgggﬁﬁﬁﬂ

: : raction and elongat 2 ) 2 T |
il and elongation) %1 %1 urg 7 71 ST T B % I i

%%%w%ﬁw@ﬁﬂ&as:gv H frama =9 g
- ~ o .. - . _
% HHA: TeTgl &5 (Mountaneous area) T A1 A1 € W&l 4T H Bt §1 g SaTeT el R .w

Y Dam)—%8 319 F1 HT1 Herr (Massive) e TS BT 1 55

.

fere ¥ e 3 9 1 TR 71 S 21 59 g

71 Zfaeifege (Trapezoidal shape) 3R F1 &7

41 4 S o i o e & forerd

7o e 99

7% STAMTRA TE B ¥, Pifr—

o TUA FATH B amawrwar #rt 3

@ Rein forcing mﬁnm_ﬂnﬂgﬂwwﬂa_nosnnim@imﬁww.

o 3TUF U F smEvTEa B 2

3k 8 (Arch Dam)—F7H) S THT (Curved) B 21 AR ST 5 Fm S
ﬁa%gwﬁﬁﬁ%ﬂw_ﬁﬁawgﬁﬂmwﬁ&ﬂﬂmﬁnﬂﬂl%mﬁgﬂ
7% 37 A FN TN H srorfird 7wt am wom @9 &1 7% = g S vt @ A A

femart &9 (Timber Dam)—z =i 0 s 2 813 %1 37 TRl W wref e = T 4 A
3 el fort 20 F wwwe fem w2

77 S UNGE: F9 @ 3 e 3

(iv) fea-a (Slip-way)—<4 Sawd § T oI & @ wOwd ® WX O Ffa T 2 fol
e ¥ TR ) 9 B A #1 39 aifiE aw © =i i o ww B 2138 S T TSRS s
#03 % foTT T WO 30 & A i @ 39 fe o S 158 S B feu-d (Slip-way)

| Fea @

Rem-2 & v o A &-
o 7T Al ® WY feufadi & frawan wem =3 21
o A% FI foufd A tfus & = F 59 Fw@ 2

-3 & TBR

=1 ¥R % feere-3 8n 2—

o 31 Ted fTu-3 (Solid gravity slip-way)

o TEe-=7a fe9-T (Side channel slip-way)

o % f@-3 (Trough slip-way)

o Usw fwu-a (Saddle slip-way)

o 3G fg-a (Emergency slip-way)

o TEHA fu-a (Siphon slip-way)

e YTH 1 Tl B f&iu-3 (Shaft or glory hole slip-way)

(v) FEF (Conducts)—3F ¥S T8 T@TA (Head race)  Feeml &1 FA=IE: T8 0 R TE
1 T € forEh WEm A WA H, T e a9 I W T A e

drgae TI: Q) fafil | wraferd fRg S E—

o e &gae (Open Conduct) el, TgEE (Cannel or flumes)

o TT &hgaT (Close Conduct) : TAA, TEY T1H, Y9 W (Tunnel) (Pipe line) (Pen stock)

FTET (Canal)—3T TH el THI 1 T T @ frlt 70 i FEd € A THE R WAA T
W B B :

TR (Flume)—I% T Gell el @Mw Sh e R R 4 9 A 7 (Hydraulic
gradient) @ 9gM & faQ wam fea S gl

mxﬂﬂ,_,__:scsl.n.mﬂﬂﬂm&ﬂ%ﬂw?mﬂﬂmﬂm.wﬁﬂm%&ﬁﬂﬁm & TR e 39

Sl e 2




100w s G |
Rp— ﬁﬂawgﬁ%mﬂsaﬂy w@ﬁa%aag
qrgT Em (Pipe line) ln =1 ReE 101
7 K - 2 T T S .
¥ (Pen stock)—7¢ T oz sew B fe ST ! mﬁa.;
= ¥ a2 o wrerera B & PR TR g :
%ﬁlﬁﬂlwawaﬁﬁmﬂwﬂﬁ% Surge Tank
< 2 1 e e SR @ e T 8 i
.ﬁﬁﬂﬁmﬁmﬁﬁ%%ﬂ%ﬂw%ﬁﬁa%. s ,
oﬁmﬂiﬂaw%%@%_wgswﬁwmﬁﬁa _ . £ == —
gga &3 & NN
e T e/ F (Simple Surge Tank) fert .17 & & v
e 7 5g@ &% (Inclined Surge Tank) (viii) STF TGS (Draft Tube)—grR 273 1 30w = frmati ¥ o i < 3 —
o it 71 YGRYT W@ 3% (Gallary Type or Expansion Surge Tank) o TE T H! -9 T @ TR ﬂM: 2 food M T=-Tl ¥ 9= W w6
o feRfyae g9 3% (Differential Surge Tank) o T EMHMM Ta-Ta ¥ g 2 R .
o Yfiafed Rfew 9er 2% (Restricted Orific Surge Tank) ¢ uﬂ“ﬂ Feil 1 Ferp b A1 wemm & TR A S =@ R
(vil) ¥Tfir ST (Prime Mover)—¥ifdd §a= H F¢ sl TR F & T3 g ¢gd & PR~
U 3 foTQ 9 TeF 2 S H 8 9 T T T H M i (Kineic Smw_ w & i R 3 SIS T2 (Steight conioal or eoncemiracted wbe)
sﬁ%ﬂﬂﬁ*wgﬁﬂ@ﬁ%ﬂi&ﬂwﬁﬁﬁﬂswﬁﬁmﬂﬂghﬂ e TGHl 2139 44 (Elbow type draft tube)
& ¥ Q § A T F A e— ;
(i) SmaT TR (Impulse turbine)
(ii) 531 XETET (Reaction turbine)
7 T TH
(Inclined surge tank)

f " Elbo e draft tube
Inclined Surge Tank Straight corical draft tube v
1
R 4.12-39¢ TG & WK
m[ Conduit Jw (ix) TTaR EHW Aﬂ ITHUT—TE T &S EXEIU frfafaa .W||

e TAIM 2@EA (Hydraulic Turbine)

o fogel SR (Electric Generator)

e TH{R (Governor)

e did, T, fieli® (Valve, Gate, Relief)

e e HuXU T (Water Circulating Pump)

e ETE T 97 (Flow Measuring Equipment)
e drg TF (Air Duct)

o fie s frem (Switch Board System)

Eﬂs == (Expansion o:mag

Expansion Surge Tank




2 102 i wa= gaRfaRT

o f@%=T (Reactors)

@ A (Cranes)
e 3=4 TG f=1 ¥ aR (High and Low Tension Bar)

e YUSR 921% (Storage Batteries)
e 3Tad WfFe da (il Circuit Brakers)

4.10 >7e1-faga wifda = I FAffaROT (Classification of Hydro-electric Power Plan
it fean T @ —

el fargm o H9= 1 GEAT: = MR W
1. 579 (Water-head) @ 3UTTEIET & MR T

(a) F5 it wifee @@= (High Head Power Plant)—=¥
100 m 71 39Q e 2t &1 5
2@ 1 H S S

mafys T/eF & €9 § Yeed =id (Pelton wheel) HT m.%ﬂdﬂ ﬁ ST B

(Surge Chamber)

Head work

f9-a (Slip-way)

fem4.13: High-head Power Plant

(b) W= Vitd ViferT ﬁdﬂ (Medium Head Power Plant)—
Y w39 T
(Inlet Slice Gate)

ﬂz%%dﬁw%ﬂ
%m%@%%%@mﬂsﬂéwmﬁﬁmﬁ

{(Power House)

1 (Power house)

wigfaE A+
(Prime mover)

s fas= 103

g ViR a3 F1 TA-31d 30— 1
7 00 m % =¥ 2 &1 3 W 7= & i T w5 TEme
(o) Pt vitd wifem €91 (Low Head
i Power Plant)—3z j | Afear t
%ﬂm&ﬁ%%%&%%%ﬁfﬂﬁ%_wﬁﬂﬂgﬁﬁ
.WmeB- )

(Sulice Gate) 9 (Canal)
frd 4.15 : Low Head Power Plant

2. YR @} UPfd & IR |
(a) -9 Wifed Ea=T (Base-load Power Plant)—d% W& ¥F3 foesl S q@-9R

ammn_om&&M&W@nﬁi@%ﬂﬁ-ﬁﬂ@mdﬁﬁw@ﬁ%%&%mﬂ&ﬂ%
2l

(b) FIT@ET-9R vifeRT A= (Peak-load Power Plant)—8 Wi g9 foa v -
F U % forg fr T 2, fever-wR wfe § e w2

3. YT 37c1 P! A & SR W
Eﬁﬂaim_ﬂmﬂﬂaﬂmﬁﬂlﬁaﬁimﬁwﬁaﬁiﬁzﬂ
foreisror € e &1 39 Yiferd | H S gi%w.%ﬁggﬁwﬁﬁ:%
Wam:.aw,_mamsm@wm&mamwﬁammﬁﬁﬂ%&w.%ﬁﬂ%mﬁ_%@aw.
ﬂmw%ﬂqﬂﬁﬁaﬂn&ﬂaw_ﬁﬁﬂmﬁ_%m@mﬂ%@
imﬂi%%&%ﬂw

(c) e yifer G (Stora
ﬁ-%ﬁsm@-ﬁiw?%%wﬂ%ﬁ%_mﬁﬂﬁa

2



mﬂ%wmwﬁaauﬁu_._wﬁ%oae&&i&ﬂ&a@ﬁﬂﬂﬁa@uﬂ%wuﬂ@ﬁ

et o ) e 59 7 T €, STl e SR e e 1 8 e HA PR 3T e iy

2 o & Fored FrER-9R F FHY IEH Wt A B
Eiﬁqﬂwﬂﬂw&«@mnﬂﬂlﬁﬁiﬁzﬂﬁﬁﬁﬁa 10 ¥ ¥

4.11 419 a1 51c7 G183 (Hydraullic Turbine)
it 71 i T F R @ wRfe fean T 8 —
‘g e a1 741 3o & fora werd d T T H g St (Potential cnergy) i .ﬂWﬂ«L

(Mechanical energy) & Wfafda Fa 81"
7% TF S I e w1 S & fad g quil M (Rotational motion) ST 4

<a% 59 1 T3 (Momentum) 1 §vi T # wRafid F €
T UF Ui & e € o w9 9 gfedn (Water-wheel) Fed 81 9 T Tl Am_uao&.g

9 &9 (Vane), 9928 (Buckets) F&d & s7afeqd & ¢
7 97 T R A A TR R T A e g @1 3 % waw iRt | 5T I o gy

2 & 37 992 fR (Curved face) F RV 3G HH a1 M (Magnitude and direction) IR amﬂr%
ﬂaw_ﬂﬂﬂmﬂ&%.ﬂQSQﬂﬂwf;am:wﬂﬂ%aw%mmwﬂr%mﬂﬂ&

miw_ﬁmqrﬁaﬁﬁwﬁ%caﬂawoscﬂﬂw_ﬂﬂawﬂmnﬁ%@

TR TF W R & faafi (Bearing) % <14 ggarga® & (Fixed) %fsﬁigw%”
m@ﬂw_ FLE 5| FHfem (Turbine casing) T M2 97 (Guide vane) AT g8l m@ e a9 (Stationary 5:5,u

st 753 £1 98 99 Y F ¥aTe % g UREdT § TeHE ol el |
5 G (ST A W) § warE ¥ o F 699 F g 37 i @ 5 R e wan
nﬁm@mwmmmmuwmﬁnﬁﬂwﬂﬂﬂmﬁeazagmswmwﬁqmzaaaﬂizg

el 2
3 T WA & Tg@ HAq i §—
(a) 51 Hid (Water Source)
(b) ¥ &% (Pen Stock)
(c) ZX@TEA HfFT (Turbine Casing)
(d) 9fean, TR 71 TR (Wheel, Runner or Rotor)
(e) &S &7 (Guide Blade, Stator Blade)
(f) $T% <4 (Draft Tube)
(2) Eroie: (Tail Race)
4.12 3761 CRETg &I FlBRor (Classification of Water Turbine)
S X F G 9 MR W R s 8—

(a) 571 & 2 72 7B B TR B AMER W)

o 3MmAMt TTETET (Impulse’ Turbine)— 7a 2Xam
Al Bl 81 IMERU—Ieeq TR (Pelton

i 39 @ W a9 @ A @ A A

turbine)|

?vﬂmaﬁﬂﬁwmnﬂﬂ&g&gﬂ

and Kaplan turbine))

o TIYI WATE AT (Tangential flow turbine)
o fr=id WATE TW@H (Radial flow turbine)

o 1% WAT® TWF (Axial flow turbine)

o faf¥a Wa® TWEREA (Mixed flow turbine)

(c) T T T TN & AUR W)
o UTET TWTFA (Pelton Turbine)—39 20T 71 Hwfim (oHoHo) & X e TeA

(Lester Allen Pelton) 9% 331 3 7m qu
o Wift® ZXATF (Francis Turbine)—78 I = Wif5a (James Bechens Francis) T4% 43553

99141 gl
@ HUTTT ETEAFT (Kaplan Turbine)—3& 2fo fast FI&M (Dr. Victor Kaplan) 7% 9 3

A1 qil
(d) TXETE & T P IR $ FUR |
e iR TW@E (Vertical Turbine)
e difdst <t@sT (Horizontal Turbine)
(e) RARTE a1 & MR W
e a1 fafire arc @R (Fast Specific Speed Turbine)
o wuAY fafiTe =1e T (Medium Specific Speed Turbine)
o it fafire v <X (Low Head Turbine)

(f) 571-¥id & MR |
e I=d ¥iid X@rgA (High head turbine)
o HoAY Y ZTEEA (Medium head turbine)
o 7= i Zx@@  (Low head turbine)
4.13 WA 761 ERETE DI fdavv (Detalls of Main Turbine)

4.13.1 O7e1 XA (Pelton Turbine) i gy
e U T aTg 3T A (Tangential flow impulse turbine) 1 FH & T .

4§ %ﬁﬁ&mﬂaﬁﬁﬁimﬁ@
w%m_ﬂﬁﬂii-&mﬂzm@aﬁs?wﬂmﬁwﬂwaﬂ%ﬂﬁ&ﬁ%%ﬁ
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o e 107

]
¢ F W S AW MEE A1 F 7@ 1l H s F Fo
> & Wfafwm 3
g»%%ﬁ&:ﬂﬂﬂ%wmﬁ%ﬂig?my «mum._qﬁg_,gmsmauﬂu_
w1 g 8 74 F AU 79 1 = F 3mem F 6 WA F 9R 7= g 9 7R gF (Deft

ube) A HET A T T (Tail race) ¥ T &)

(c) fem (Casing)
1 3z (Breaking Jet)
(d) #fém 2 (Breaking wﬂa&mﬁaﬁa»ﬂ%

a-vﬂﬂﬂﬂ A.ZON_ﬂvlldﬂ o
3 ofafda w6 ¢ .
& (Runner and w=n_8.m4w 4175 f5 @ difirs IR (Horizo

p) AT AT TR AT
@amnﬂ%%ﬂnﬁmﬁmﬁaﬁrasﬁ%

* o (Fixed) T (]

(Rotor blades)
(b)

(d) 3T S (Breakin
foa = B
fi 4.17—Francis turbine
dg H2F (Close conduct) 3 3 2 a WA 9 F1 T

SHifgg <arEd B 9e & Tae T
<t 3 7 Y e o R
%%%ﬁﬂﬂ#ﬁ&%ﬁ%aﬁmﬁ%%%w_

4.13.3 A TR (Kaplan Turbine)
g T A Ta® wffean (Axial flow reaction turb

S92
ﬁ%ﬂ%ﬂawaﬂﬁmﬁ%

aﬂﬂ@aw;@ﬁmﬁmyﬂaﬂﬁﬂﬂmﬁﬁﬂ_%@ : W
ﬁ%&ﬁaﬁﬁm@%%%%%ﬁyim%%aﬁﬂ SR

semﬁmﬂ_w_@%mmaﬂwgﬁ_,

fir3 4.16—Pelton turbine

i

4.13.2 WifYg eXa1E (Francis Turbine)

g 591 T (Reaction turbine) €1l &1 547 <1 71 ¥ale 31t 1 iR wen faferd (Inward
flow) &l { 2l
gﬁﬂaﬂﬂﬁw@ﬂm:ﬂﬂa&%<§&&ﬁmﬂﬂ@gmﬂmﬂmﬁﬂg gﬂmﬂﬁmﬂmmwxmﬂ.@wm_ .

T e TR (Propeller turbine) 8 T 2

%&_.m__. direction) & Y3 T € o1 TR @ areX 37ftg G (Axial direction) # feherel 2
%ﬁﬁuﬁ%aﬂﬁﬁﬁﬂ&n@ﬂﬂaﬁa@ﬁmﬁmﬁmﬁauﬂ_ﬁ.ﬂé
il

 aga & a1 fen affew 7
Mg 3 (Guide v ma.%%w L ﬁ.m.mw ofifes W wga 21 39 feet SR (Stationary orifice)

uide vane) _gw%mﬁm“&gﬁﬂa@«i%m&wﬁm&m@g@)

‘

g g i = vid (Pressure head) ® TRafiq B W R
| |

|



o W W R & gy :
(Water inlet from Penstock)i ¢ -
! "I

] Qe A
{ it |
"r:m LNy

s ™ =T
(Link Runner blade)
(b)

R 4.18-BYT TR

£14 55 CRElgA @1 gz (Governing of Hydraulic Turbine)
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(ii) 51 2& MHD Generator (Liquid Metal MHD Generator)
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fx 10.12 : Closed-cycle seeded inert gas, MHD ganerator
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(@) THd T Faq TN = (Single-stage Continuous Biogas Plant)
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(Power Plant Engineering)
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(37) W9 R 1 949 HQ NG R TR W ER e s 22
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Aﬁmﬁﬂnﬂzwﬁmm&ﬁu-ﬁmwﬂﬂﬂgwﬁ%mﬂgﬂﬁe

[2x5<
. (37) AR e it fafir fafedl SR-2 @ 82 3791 e faero g 1o
(9) fafi= 7R & visa T4 1 999 9 Q@ 8 $1 & 7 AN 22
(R) ¥ F qoi <=/ 3w = o 22 = Fifvw 2x5ey

(37) SieX a1z =t fofre 99 =1 qeca =t =@ S

() awgﬂ%:ogawﬁ%_ﬁﬂgﬁﬁﬂa@ﬁm@gﬂﬂﬂﬁ
Fife

(V) @A F1 =Hfen ¥ 99 91 G921 €2 98 71 it ot 82
(3) SR F FEET €1 A fafte= a9 e HgE N 5 e i

() w@i@%ﬁﬁuﬂwwwﬁ%&ﬁmwﬁaasaﬁmﬁﬁwmﬁ@i#
Hergal &Il €2

[2x5=q

(R) s w9 & fraam &g wg= fafu= fafirdi @ aofa Fifsg) [2x5=10]

(37) TeII-SEIM F1 Werddl @ AwEE w21 F w7 qoned & AT HifAu)

() fafa= Somfwt <6 1 dém & avi =iy

(9) =< =HE (Closed cycle) 19 20@EA F o1y fafau) [2x5=10)
0

forwa - wifiw s Shifrafyn
(Power Plant m:nm:mozse
2015

e

e aaal

i 2.30 Hours]
T : .

[Max. Marks : 50
. gt v & (31, (A) W@ (7) ﬁm@ﬁﬂ#i&i#ﬁ%@é

Note :

..,w. .
gol. hsvﬁw@mﬂﬂggﬂﬂﬂﬁﬂmﬂmﬁﬂﬂg%%ﬁ

Give schematic diagrams for the methods of circulating water and supply of make
in thermal power plant and describe its working stations.
Amvégﬁmagiiﬂﬂﬂg.ég%%_
Name, draw and explain thermodynamic cycles used in thermal power stations,
Qvﬁmﬂuﬂ.ﬂﬁqﬂawwﬁ&ﬁwﬁ%ﬂwﬂa.@ﬁﬂﬂ#@ﬂg_
what is the function of an economiser? With neat diagram explain its working.
- Aw:ﬂmmmmﬁmwumﬂﬁuﬂ&ﬁmi%w_ﬁwé-ﬁ f T
Describe different types of hydro-electric power plants and their field of use.
@) gﬂ%%ﬁ@@_ﬁm@iﬁgﬁﬁwﬂsﬂﬁ&gﬁﬁgw
Al
Name the types of water-turbines. Explain with a neat diagram the governing of any one
type of turbine used in hydro-electric power plants.
(\) 48 A A F w1 aeemi—
Explain the functions of the following in brief :
(i) =%/Dam
(ii) mﬂﬂﬂ:un:msnr
(iii) 2W@EA/Turbine
(iv) Tfq fE==/Governor
¥o3. (31) TfvrahTa ferega i oht drsrTars: Form wiferd | S fiem Yot wreeh 3 7l o vk )
[2x 5=10]
Draw a schematic layout of a nuclear power plant. Write the functions of each component
there in.

() fireitar fdreree 3 e witees v 36 el g el o oo sl o el
fafau)

[2x5=10}
-Up water

[2x5=10)

State the functions of coolant and moderator in nuclear reactors. Classify the coolants and .

State their properties.

- -
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@ﬁ@a&&gﬁaﬂwﬁmmﬁﬁmﬂﬁ%@sg@wﬂ%ﬁﬂﬁwﬁ

oot famgall 91 fetfrd , b
Explain the situations where the Diesel power plant has its
considered for selection of size of engine.

Wod., () i Teare fore wax ¥ firfa 7 Frd-worera 3 afvafe & ¥ w4 falvdi % 4
| fFd = =1 avl i

applications. List the Poins, be
0

ey
12x S=1g)

Name the methods employed in improving output and performance of 3 838 turly,
e

power-plant. Explain the working of any one of them.
(7) fafim wor & fagm wal & g WEeH F S Sl
Explain the advantages of combined working of different types of power plans.
(W) e arcenfi St Sl 1 e w4 e o0 T #2 g St S # e ol 2 By
I R WaR fma w1 w22 wiaw aui Sl
Why is importance being given 10 non-conventional sources of energy? Describe the use of

any two of the following sources of non-conventional energy in getting electrical energy:
(i) SE-T=/Biomass

(i) 9a1/Wind
(iii) Sfa-Stiel/Biodiesel

Wo5. (1) W fTa o ¥a9 F awdi & &3 i faawm Hifvd | I8 T Faga) [2x 5=10)
Discuss the fields of application of free piston engine plant. State its limitations?
(3) () orEifom faga woneh o wfiga o Yeww T4 # WY YR w9, ad
Pump storage plant as peak load plant in an interconnected system, and
(i) =i fargga wome 3 | 2Xare Haa w1 wid aR w3 w9 W W $0 % i a
|qHATN
Gas turbine plant as a peak load plant in an interconnected system.
(]) 29R 9 ¥4 wR & 214 wugnsal i yen & faga 99941 % anaga & o aed s—amegd|

Explain the concept of base load and peak load. What is meant by coordination of various
power plants? Explain.

Qda

|
|

aftfe adien wea-u=-2016
(POWER PLANT ENGINEERING)
Code No. B-3/E-0826
Time * 230 Hours| [Maximum Marks : 50
Ag\\ﬂwﬂ%_ﬁﬁiwﬂﬁ.mﬁﬁm@i& T T AR
e |1 questions. Attempt any two parts out of (a), (b) and (c) from all the questions.
Z_RBMH_MBE any two parts of the following :

2x5=10]
Eva_&uwa%ﬂ@ﬁdﬂﬂmwwﬂ%mﬂ Sagal &1 fafim @ s =1 wored = wwemEd

What do you understand by thermal power station? Draw its main parts and explain its working
rinciple. . .
=) M&uﬂg&ﬂmiﬁm%%mﬂgﬂﬂm%g%_
( Using neat sketch explain the working principle of economizer used ina thermal power station.
Amviﬁaﬁ@%ﬂﬁnﬁwwﬂwﬁﬁm&%%%ﬂy
What do you understand by turbo alternators? Give their characteristics.
2. Attempt any two parts of the following : . . 2 % w.n 10]
. Evgﬂwﬂ%ﬂm%mm&ﬂwm@i&%wﬂﬂ%ﬁﬁwgﬁa
— - . . . v
Name different types of water turbines used in hydro power plants. Give their applications also.
(@) T TEER A F Ao ¥? @ fas e ¥ FE e w s
What do you understand by turbine governors? Explain working principle using neat sketch.
(&) i fasel =% w9 Tt #1 fae wfem avi S v i v wewna 5 o8 i

Using neat sketch draw the plant layout of the hydro power plant showing main hydro plant
auxiliaries.

3. Attempt any two parts of the following : [2x5=10]
(1) et famel o) # s & o S0 e i e 8 v e 22 @ fae 3w
¥ F womel ARl
What is nuclear reactor used in nuclear power plants? Explain its principle using a neat sketch.

(F) == a3 = wema ¥ fefefaa =t =men Sifva—

Define and explain the following terms using neat diagrams :

(i) g™ (Moderators)
(i) g favel o § wga TR 9 Waas

(Coolants used in nuclear power plants)

(W) S ferm foretel 3 ¥ <o SR =t w1 v w@ veer # e Sl

Explain the diesel engine performance and operations of a diesel power plant.
40 Attempt any two parts of the following : 12 x5=10]

(31) W fire $9 g e fasel T oM w gEeR §7 fad B wEEa § e wifal

What do you understand by free piston engine gas turbine power plants? Explain using neat
sketeh.

’




b SEMESTER EXAMINATION, (UP

(@) fafir= wam & fasell Wi @) s wdfay 9 7oy fafed) | it Fa= SRR (Power v_w._“m”nnuwm.o%
P Explain the advantages of combined working of different types of power plants, Code = 0826 i
(W) e e fasrel W saeE vyl #@ f F) e |/ S w1k, I SEMESTER
B i Explain the operating characteristics of gas turbinc power plant using ncat sketch, | E L [Maximum Marks : 50
i 5. Rt 2 vt s vt — l2xs., arz ¢ o e R Rl & Wi % I A (Attempt any two parts from each quest
e " S e S
TEY) _ Describe various types of hydroelectric power plants with their field f i
(%) WR-F (Solar Energy) calculation for hydropower generation. of use. Explain the
(§) fasrelt = #1 sUE T4 (Interconnection of power stations) " (@) fret =1 wE H vl Ffg a9 3796 F f fefar—
Q Describe in brief the following with their functions.
| | (i) %/Dam (if) FTRTH/Penstock
(iii) &1 TTEE/ Water turbines (iv) TEHUGovernors and
7 ?,v 2T/ Tailrace

Aﬁvaﬁaﬂﬂ&mgw@%&%ﬂmﬁﬂﬁnl

i : ﬁ Describe the working of any two the following in a thermal powerplant.
|

. (i) & I9-NUTEH!/Fuel subsystem (i) It IY-WOEH/Water subsystem
_ (iii) 99 dd|§\>r. subsystem 2x5=10]
A 5. (a7) A TR TG H A o wddfe e § < o s | et fage @ e
ﬁ A

Explain the considerations in deciding appropriate temperature and pressure of steam in a
thermal powerplants.
(F) Sefaga TE-H93 & TaEned 9 & FEm @ e St
Explain automatic and remote control of hydro powerplants.
(¥) f= = |am § fafae— -
| * Write short notes on :
(i) Y1 HHEO/ Dust collection and

(i) @ fge
Ash disposal in respect of coal based thermal powerplants. [2x5=10]
3. (1) T AT YR W 1 AHIH S-29E SAIEY TH A 9 - § G & e #
_ : femm=r i

Give labelled layout of a gas turbine powerplant. Discuss the methods of improving its output
and performance.

| Evwﬁmaﬂnﬁﬁ@-uﬁmg_ﬁm%ﬁwﬁaﬂﬂmﬂmgﬁﬂﬁwﬂgﬂwl
G HisTl

Draw layout of a diesel powerplant. Describe its working. Explain how engine size is selected.

T T T T
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PSP ITERRETTS~

Explain by a diagrap, : )
(O ) g
o

4. (1) 3= Wwﬂdgﬁiw W Huy
: ¥
T Fifay ﬂn?@n_ﬂwm@&ﬁﬂ_% . ﬂ%mx,gmi“_
Name non-conventional sources of
oy Of energy. Discuss their benefits Describe Wworking of
o - , As0]y,
m qarg S 21 ? 1
ogy T H 9 F1 fag YR fendor 3 farredt SERA feray Ein
What is geothermal

energy? How is thi
clectricity? Explain, U TETEY extacted and employed
(3) Tf=ig frogey 7 B

% B Ieqrfeg [EEG
mﬂ%umﬂmﬁuﬁﬂﬁmﬂdmﬂmmgwﬁu@%n_ ?
-
What _Euﬁg reactor? Classify Nuclear powerplants. How d

5. () ‘SR s w w4 faay
Write short note on “Tidal energy’.
(F) “arE-Free st W gag fafau)
Write short note on “Biodiesel energy”.
(7) “aHmE w=i’ w 94y § fafaw
Write short note on “Biomass energy”. [2x5=10]

a

(o) T TR T T 9 S e ot

STER)
N PAPER, MAY-2018 U.P. (EVEN SEME .—_.

% ﬂnﬂq.ﬂ. E G ) =50
(POWER PLANT ENGINEERING) (Maximum Marks ==

5 = : ﬂ.ﬁﬂn_
it s R A, F am g A Wﬁ_w_v“ Mu"vﬁ M:Mvmwoﬂ_m.w: the questions.)
ut a), an - o
>=nﬁ&aa eMmﬁ%ﬁﬁmﬁﬂ% ; wo e i T ST A R

; All ncnmzo:m.

3:«..:2

t sketch and explain its main parts. )
ith the support of a nea k : . _
ns&%mawmm o (=pifes) T@ Eefem SR H1 FEE

h handling? Explain Pneumatic System of ash handling.

power plan
3 oo 3
e il hods of as
A What are the different methno . '
. b il ketch
() e Economiser with the support of a neat sketch. - . |
Explain the > e 5 |

. 2 ic plant.
2 W P M:&m_nnin power plant and mention the different types of Hydroelectric p
Explain Hydro-

FASE : of
1w fa T T ¥ qHEH .
i Expiain the Hydrograph in detail with support of diagram. )
_ : 1
Evmﬂxﬁmﬂﬂ@ﬂ&@m%%ﬂﬁ%ﬂw X
Explain the Pelton Wheel turbine with the support of a neat sketch.

[2x5=10]

12x5=1

i imitati f a Nuclear power plant?
What are main advantages & limitations o ; .
(@) Qﬂﬂz%ﬂn&gﬁ@ﬂﬂﬂm%mﬁgnﬂﬁ%ﬁ@
Explain the classification of nuclear power station and explain any one in detail.
(m) v fagd €93 § T fdEe a9 Aei S g9aEl )
Explain nuclear reactor & moderator for a nuclear power plant. [2%x5=
4. (%) I faga T 1 fRA-fea sfeafad = e & fag 3 < €2
What are the different conditions on which basics a diesel power plant is selected?
() T8 A F YN 9 T T Tk WS I gerl i)
Differentiate between the open & closed cycle gas turbine.
(W) it wfe wasi & o R & oy = guee o fasaR ¥ a9

What do you mean by the water heating in a thermal power station? Explain the same.

S (¥) W s w7 2 o v ovaww B W 8
What is the concept of solar energy? Explain its need in today era.
Evﬁﬂmmgﬁﬂaﬂg@ﬁ%_
Explain the tidal & microhydel energy.

(9) &R F amot=odo ey doTFolo FI formm A aqm|

Explain IHP & BHP for an engine in detail,
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Notes — ety

(1) Attempt all questions. Answer any two parts of every question,

(11) Students are advised to specially check the Numerical Data of questiop,
both versions. If therve is any difference in Hindi translation of any quesfaper in
students should answer the question according to the Engligh version o0 the

(i) Use of Pager and Mobile Phone by the students is not allowed,
AT—a W & T&F F fF < 90l I gel By
1.(37) v foga "= & fafw= urlt &1 9o i)
() Wb T3 # T freerw &t fafv= gsfa o aaemsd)
(F) =X@1 et &t favdraaiedi sl |Hemgal
2.(37) Wmﬁmawm?ﬁmaﬂaﬁhﬁml
(F) M9 W dfgw og fafar—
(i) A= H I8 TaEH =i fafy
(ii) ST @A
(") 4 R ag fafge—
(1) TR HiElX
(ii) ®IE TR X o [2x5=10]
3.(&) N9sg faga 9= &I gifiha Hifou
(3) I faga §9=1 B 9 TR 9949 & fafv= qdenl o1 e S
(9) 79 AT 999 F 9T @ TS T H e [2x 5=10]
4.(21) Hg=d =k fagd €94 o faumaie &1 9o st |
() T AT 91 ¥ Ieqred GUR U8 Yoy & fafu= wiet @1 el
(%) MR R R T e R % e 8 o R T Bxp=10
5. () fafs= faga o=l &1 vmew ¥ Sre & fafir % 71 32
(F) 9R el W o@ fafay)

(3) g e 3 fee, e 3 o, s s 1 o i A Y
0

[2x 5=10)




