




i

Ob Amny{V©

A³Qy>~a     2016

^maVr¶ aob {g{db B§{O{Z¶[a¨J g§ñWmZ nwUo     411001



ii



iii

 {ÛVr¶ g§ñH$aU Ho$ {bE A{^ì¶p³V

Bg nwñVH$ H$mo 1998 ‘o lr amOoe AJ«dmb-àmÜ¶mnH$ H$m¶© Ûmam
‘wbê$ngo A§J«oOr ‘o {bIr J¶r VWm Bgo gZ 2005 ‘o nwZ©àH$m{eV {H$¶m
J¶m Wm& Bg nwñVH$ H$m {hÝXr AZwdmX gZ 2001 ‘|, lr ‘ZmoO Aamoam,
àmÜ¶mnH$, aobnW ‘erZ Ûmam {H$¶m J¶m Wm&

¶h nwñVH$ B[agoZ Ho$ {ZXoeH$ lr EZ. gr. emaXm Ho$ ‘mJ©Xe©Z
Ed§ àmoËgmhZ Ho$ ’$bñdê$n, Hw$N> ÌwQ>r¶m| H$mo hQ>mVo hþ¶o nwZ:àH$m{eV H$s
Om ahr h¡& BgHo$ {b¶o ‘¡ CZH$m Am^mar hÿ±& nwñVH$ Ho$ nwZ©àH$meZ H$m¶©
‘o lr. amOw nmb, amO^mfm ghm¶H$, VWm lr. à{dU H$moVH$a d[að>
AZwXoeH$- aobnW Zo ¶moJXmZ {X¶m&

‘hoe S>oH$mQ>o
àmÜ¶mnH$/aobnW ‘erZ,

B[agoZ, nwUo.



iv

 àW‘ g§ñH$aU Ho$ {bE àñVmdZm

aobdo ‘| Ob H$s Amny{V© Ho$ {bE H$B© ñVa Ho$ H$‘©Mmar {‘bH$a
H$m¶© H$aVo h¡& CZ‘| go H$B© H$‘©Mmar A§J«oOr ̂ mfm H$m kmZ H$‘ aIVo h¢&
AV: CÝh| boIm| H$mo n‹T>Zo Am¡a g‘PZo ‘| naoemZr ‘hgyg hmoVr h¡&
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1.0 n[aM¶-

Obny{V© {df¶ ‘| nmZr H$s Amdí¶H$Vm H$m {ZYm©aU, Ob g§gmYZm|
H$m {dH$mg, nmZr H$m ew{ÕH$aU Ed§ g§M¶ em{‘b h¡& ~moadob H$s
grYmB©, Cn¶w³V ì¶mg Ho$ nmBn H$m {ZYm©aU, Ob H$s ‘mÌm, àm{á,
ZoQ>dH©$, dJuH$aU Ed§ Ob ew{ÕH$aU g§¶§Ì Ho$ AZwajU Ho$ {bE Amdí¶H$
OmZH$mar O¡gr gm‘mÝ¶ H${R>ZmB©¶m| H$s MMm© H$s J¶r h¡& àË¶oH$ ñVa ‘|
{S>OmB©Z nhby em{‘b h¡, Bg{bE Amdí¶H$VmZwgma CXmhaU em{‘b
{H$E JE h¢&

2.0 Ob H$s Amdí¶H$ ‘mÌm :

aob n[aga ‘| ñdrH$m¶© JwUdÎmm dmbo nmZr H$m n¶m©á ‘mÌm ‘| Amny{V©
H$s ì¶dñWm H$aZm {g{db B§{O{Z¶[a¨J {d^mJ H$s {Oå‘oXmar h¡& {OgHo$
{bE nmZr H$m Amdí¶H$ ‘mÌm H$s OmZH$mar hmoZm Amdí¶H$ h¡ d CgH$s
Amny{V© hoVw CnbãY òmoVm| H$s Om±M H$aZm A{VAmdí¶H$ h¡& ^maVr¶
aob H$m¶© {Z¶‘mdbr ‘| nmZr H$s Amdí¶H$Vm H$m {ZYm©aU Xem©¶m J¶m
h¡& {OgHo$ AZwgma ‘m§J H$m {ZYm©aU {ZåZmZwgma h¡&

Q>o~b 1

‘m§J ({bQ>a/{Xdg)

200 brQ>a à{V/ì¶p³V (âbqeJ
Ho$ {bE 45 brQ>a em{‘b)

45 à{V ì¶p³V
30 à{V ì¶p³V

10/‘r2

5/‘r2

25 à{V ¶mÌr
3600 à{V H¡$aoO (~r Or)/
2600 à{V H¡$aoO (E‘ Or)

{ddaU

H$) Amdmgr¶ n[aga, A{YH$m[a¶m| Ed§
H$‘©Mm[a¶m| Ho$ {bE Kaoby InV

I) Am°{’$g Ed§ ßboQ>’$m‘©
- H$m¶m©b¶
- dH©$em°n

J) ñQ>oeZ Ed§ ßboQ>’$m‘©
- EoàZ YwbmB©
- ßboQ>’$m‘© H$s YwbmB©
- aobdo ñQ>oeZ na ¶mÌr*

- dmqeJ bmB©Z ‘| H¡$aoOm| H$s YwbmB©
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- ßboQ>’$m‘© na H¡$aoOm| H$s YwbmB©
- H¡$aoOm| ‘o§ nmZr ^aZm**

K) {d{dY
- bm°Z n[aga H$m CÚmZ à{V ho³Q>a
- AñnVmb
- A{¾e‘Z godm

500 à{V H¡$aoO
Amdí¶H$Vm AZwgma

22500 AZw‘m{ZV
450 à{V nb§J
AmnmVH$mb Ho$ {bE hm¡{X¶m|
Ed§ hmB©S´>oÝQ>g H$s n¶m©áVm hm|

‘m§J ({bQ>a/{Xdg){ddaU

* ñQ>oeZ go OmZo dmbo ¶m{Ì¶m| H$s g§»¶m H$m nwam d CVaZo dmbo
¶m{Ì¶m| H$s g§»¶m H$m AmYm&

** àma§{^H$ VWm nmZr Ho$ {bE {ZYm©[aV ñQ>oeZm| Ho$ {bE Q>§H$s H$s
nyar j‘Vm Ed§ AÝ¶ ñQ>oeZm| Ho$ {bE 75%& EH$ ~rOr H$moM ‘| 900 br.
à{V H$s Amdí¶H$Vm hmoVr h¡& àË¶oH$ ~r B© E‘ Eb H$moM ‘| 225 br. H$s
4 Q>§{H$¶m§ hmoVr h¢ Ed§ AmB gr E’$ H$moM ‘| 4 x 275 brQ>a&

Q>o~b 1 Ho$ AmYma na nmZr H$s Amdí¶H$ ‘mÌm H$r JUZm H$s OmVr
h¡ ^{dî¶ ‘| hmoZodmbr d¥{Õ Ho$ AZwgma ~‹T>m¶m OmVm h¡& Ë¶mohma, Nw>{Å>¶m§
BË¶mXr Ho$ Xm¡amZ Hw$N> {XZm| Ho$ {bE A{YH$ nmZr H$s Amdí¶H$Vm Ho$
à~§Y hoVw nmZr H$s ‘mÌm H$mo ~‹T>m¶m OmVm h¡& gm‘mÝ¶V: 1.8 Ho$ JwUH$ H$mo
Am¡gV amoOmZm ‘m§J ‘| JwUm H$aZo na A{YH$V‘ amoOmZm ‘m§J {ZH$mbm
OmVm h¡& A{¾e‘Z hoVw nmZr H$s ‘m§J ñWmZr¶ Amdí¶H$VmAm| Ho$ AZwgma
hmo gH$Vr h¡, H$moB© {d{eï> ‘mJ© Xe©Z Z hmoZo na AmB© Eg 9668-1980

Ho$ {ZYm©[aV nÕ{V H$mo AnZm¶m OmZm Mm{hE&

CXmhaU -EH$ {S>{dOZb hoS>³dmQ>©a Ho$ {bE nmZr H$s Amdí¶H$Vm
Ed§ g§M¶Z j‘Vm (Ho$db CXmhaU Ho$ CX²Xoí¶ go h¡):

Kam| H$s g§»¶m = 150

à{V n[adma à{V gXñ¶m| H$s g§»¶m = 5
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{Zdm{g¶m| H$s Hw$b g§»¶m = 1500 x 5 = 7500

Am¡gVZ à{V ì¶p³V InV = 200 br à{V ì¶p³V/à{V {XZ

Hw$b Am¡gVZ {S>‘m§S> = 7500 x 200 = 1500000 brQ>a

A{YH$V‘ IM© dmbo {XZm| H$s ‘m§J =1.8 x 15 = 27 bmI brQ>a

A{¾e‘Z hoVw àË¶oH$ 50,000 OZg§»¶m ¶m CgHo$ ^mJ Ho$ {bE
(AmB Eg 9668-1980) 1800 brQ>a/{‘.Ho$ {hgm~ go Ho$ H$‘ Ho$
AZwgma 4 K§Q>o Ho$ ñQ>m°H$ H$mo ~ZmE aI|&

Bg{bE A{¾e‘Z Ho$ {bE Hw$b nmZr H$s Amdí¶H$Vm-
1800 x 60 x 4 =4.32 bmI brQ>a à{V {XZ&

g{d©g ñQ>moaoO ‘| ’$m¶a {S>‘m§S> H$m 1/3 àXmZ {H$¶m OmVm h¡& eof
Amdí¶H$VmAm| H$mo {d{^Þ Q>¢H$mo go Amdí¶H$VmZwgma {dVaU {H$¶m OmE&

AV: g{d©g Q>¢H$ ‘| aIm J¶m nmZr = 1/3 x 4.32

  = 1.44 bmI brQ>a

n[aMmbZ hoVw Amdí¶H$Vm

1. ‘§. ao. à. H$m¶m©b¶ + AYrZñ¶ H$m¶m©b¶ (500) ì¶p³V¶m| H$s
Hw$b H$‘©Mmar g§»¶m ‘mZm OmE)

à{Vì¶p³V 45 brQ>a ‘mZH$a nmZr H$s Hw$b Amdí¶H$Vm

= 500 x 45

= 22500 brQ>a  à{V{XZ

2. ‘§S>b ñVar¶ AñnVmb (25 nb§J), 450 brQ>a à{V nb§J Ho$
{hgm~ go nmZr H$s Amdí¶H$Vm = 25 x 450 = 12,250 brQ>a
à{V{XZ

3. S>r Ama E‘ Am°{’$g, AñnVmb Ed§ {MëS´>oZ nmH©$ H$m JmS>©Z Hw$b



4

2 ho³Q>a H$m Hw$b n[aga ‘mZH$a, 22,500 brQ>a/{XZ/ho³Q>a
H$s ‘m§J Ho$ {bE Hw$b Amdí¶H$Vm = 22,500 x 2 = 45,000

brQ>a à{V{XZ

4. ¶mÌr Amdí¶H$VmE§ - ¶m{Ì¶m| H$s Hw$bg§»¶m 2500 à{V {XZ
‘mZH$a à{V ¶mÌr nmZr H$s Amdí¶H$Vm H$mo 25 brQ>a à{V{XZ
boH$a ¶m{Ì¶m| Ho${bE nmZr H$s Hw$b Amdí¶H$Vm 2500 x 25 =
62,500 brQ>a à{V{XZ

5. EoàZ YwbmB© - 400 ‘r.b§~m, 3 ‘r. Mm¡‹S>mB© Ho$ 2 EoàZ ‘mZH$a

EoàZ H$m Hw$b joÌ’$b = 2 x 400 x 3 = 2400 dJ© ‘r.

10 br./dJ© ‘r./{XZ EoàZ YwbmB© Ho$ {bE nmZr H$s Amdí¶H$Vm

2400 x 10 = 24,000 brQ>a /à{V{XZ

6. aoH$ H$s YwbmB©

{S>drOZb hoS>³dmQ>©g© ‘| 2 aoH, à{V aoH$$18 {S>ã~m| H$m ‘mZm OmE&

EH$ {S>ã~o Ho$ {bE nmZr H$s Amdí¶H$Vm = 3600 br./{XZ

{S>ã~o YwbmB© Ho$ {bE Hw$b nmZr H$s Amdí¶H$Vm

= 2 x 18 x 3600 = 1,29,600 brQ>a à{V{XZ

7. H¡$aoO ‘o§ ^aZo hoVw

EH$ ‘wíV ‘mÌm 3 bmI br. à{V {XZ AÝ¶Wm Q´>oZm| H$s dmñV{dH$
g§»¶m hoVw nmZrH$s Amdí¶H$Vm àË¶oH$ ~«m°.Jo H$moM Ho$ {bE 900

brQ>a ‘mZH$a JUZm H$s OmE&

8. {d{dY Amdí¶H$VmE O¡go Ka, B§ñQ>rQ>çyQ>, N>moQ>r H$m¶©embm Ho$
~JrMo  d ZwH$gmZ = 10,000 brQ>a à{V {XZ

nmZr H$s Hw$b Amdí¶H$Vm 33 bmI brQ>a à{V {XZ
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nmZr H$s à{V K§Q>o Am¡gVZ Amdí¶H$Vm 33,00,000/24 = 1.375

bmI brQ>a à{V K§Q>m

Cnamo³VmZwgma {ZH$mbr J¶r à{V K§Q>o Am¡gVZ ‘m§J H$mo {XZ ‘|
{d{^Þ g‘¶ ‘| nmZr H$s à{V K§Q>o ‘m§J ‘| A§Va Ho$ AZwgma g§emoYZ H$a
gH$Vo h¢& gmYmaUV: Amdmgr¶ H$m°bmoZr ‘| gw~h Ed§ gm¶§H$mb ‘| A{YH$
nmZr H$s Amdí¶H$Vm hmoVr h¡, Cgr àH$ma go ñQ>oeZ E[a¶m ‘| Q´>oZ Ho$
g‘¶ ‘| nmZr H$s InV A{YH$ hmoVr h¡& nmZr H$s Q>§{H$¶m| H$s g§M¶Z
j‘Vm Ed§ n§qnJ ì¶dñWm Bgr AmYma na V¶ hmoVr h¡& àm¶mo{JH$ Vm¡a Ho$
{bE, nmZr Amny{V© Ho$ {bE ¶moOZm ‘| {d{^Þ KQ>H$m| H$mo Q>o~b Z§. 2 ‘|
Xem©¶m J¶m h¡&

Q>o~b 2

g§aMZm

H$) ZXr, Vmbm~, Prb BË¶m{X g§gmYZm|
go nmZr {ZH$mbZo Ho$ {bE BZQ>oH$
g§aMZm

I) BZQ>oH$ go Ob ew{ÕH$aU g§¶§Ì VH$
‘w»¶ nmBn bmBZ

J) Ob ew{ÕH$aU g§¶§Ì

K) Ob ew{ÕH$aU g§¶§Ì go ̂ §S>maU Q>§H$s
VH$ nmZr Ho$ {bE n§n

M) H$m¶©aV ñQ>¡ÊS>~m¶ n§n g{hV ̂ §S>maU
j‘Vm

N>) {dVaU àUmbr

j‘Vm

A{YH$V‘  amoOmZm ‘m§J

A{YH$V‘  amoOmZm ‘m§J

A{YH$V‘  amoOmZm ‘m§J + Hw$N>
AmnmVH$mbrZ ‘m§J ¶m amoOmZm ‘m§J
Ho$ Am¡gV H$m XþJZm

amoOmZm ‘m§J H$s Am¡gV H$m XþJwZm

A{YH$V‘ amoOmZm ‘m§J H$m 1/4 ¶m
Am¡gV ‘m§J H$m 1/3 ‘| go Omo ^r
A{YH$ hmo

A{YH$V‘ K§Q>o H$s ‘m§J
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3.0 Ob H$m g§M¶Z

Obmny{V© hoVw gwì¶dpñWV ñWmZ na §̂S>ma Q>§H$s ‘| nmZr O‘m H$aZm
Mm{hE, §̂S>ma O‘rZ na hm¡O ñVa na hmo ¶m CÀM ñVa na hmo& ¶h Q>§H$s
gm‘mÝ¶V: InV H$s OJh Ho$ ZOXrH$ D§$Mo YamVb na ~Zm¶r OmVr h¡&
{Oggo ñQ>oqOJ Ho$ IM© ‘| H$‘r hmo& §̂S>ma Q>§H$s H$s j‘Vm H$m {ZYm©aU
"‘mg H$d©'' na amoOmZm n§qnJ Ed§ InV, na AmYm[aV hmoVr h¢& Q>o~b 3 ‘|
nyao {XZ ‘| nmZr H$s ~XbVr Amdí¶H$VmAm| H$m {ddaU Xem©¶m h¡& AmB© Eg
h¢S>~wH$ Eg nr 35:1987 Ho$ AZwgma {dVaU H$m {ddaU {ZåZmZwgma h¡

Q>o~b 3

8 K§Q>o H$s n§qnJ Ho$ {bE
g‘¶
go VH$
(K§Q>m) (K§Q>m)

‘m§J
à{V
K§Q>m

g§{MV
‘m§J

à{V K§Q>m
n§qnJ H$s
Am¡gV Xa
 (24 xa) 8

g§{MV
n§qnJ

g§{MV H$‘r
¶m Á¶mXm
Á¶mXm +ve
H$‘r -ve

Ad{Y
Ho$ A§V ‘|
hm¡O ‘|
g§M¶

0.2a

0.4a

0.8a

2.25a

a

0.6a

2.25a

0.7a

2.25a

0.9a

0.7a

0.4a

0.2a

0.8a

1.2a

2.0a

11.0a

13.0a

13.6a

15.85a

17.95a

20.20a

22.0a

23.4a

23.8a

24.0a

3a

3a

3a

-

-

-

-

-

-

-

-

3a

3a

12a

15a

18 a

18 a

18 a

18 a

18 a

18 a

18 a

18 a

18 a

21a

24 a

16.6a

19.2a

21.4a

12.4a

10.4a

9.8a

7.55a

5.45a

3.2a

1.4a

0

2.6a

5.4a

+11.2a

+13.8a

+16a

+7a

+5a

+4.4a

+2.15a

+0.05a

-2.2a

-4a

-5.4a

-2.8a

^§S>maU hm¡O H$s j‘Vm = A{YH$V‘ H$‘r + A{YH$V‘ Á¶mXm
= 5.4a + 16.a= 21.4a Ohm§ a = EH$ K§Q>o H$s Am¡gVZ ‘m§J, A{YH$V‘
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InVdmbo {XZm| Ho$ AmYma na& Q>o~b 3 Ho$ Am§H$S>o H$mo ‘mg H$d© na {MÌ
1 ‘o Xem©¶m J¶m h¡&

{MÌ 1 :^§S>maU j‘Vm H$s JUZm H$m ‘mg H$d©

3.1 ^dZm| ‘| §̂S>maU H$r Amdí¶H$Vm -

nmB©n bmBZm| ‘| ‘aå‘V Ho$ H$maU Amny{V© ‘| AmZodmbr éH$mdQ> Ho$
g‘¶ ^dZm| ‘| §̂S>maU H$s Amdí¶H$Vm hmoVr h¡& ¶h ‘w»¶ nmBn bmBZ
go ‘m§J H$s A{YH$V‘ Xa H$‘ H$aVm h¡& ¶h Amny{V© ‘| éH$mdQ> Ho$ g‘¶
‘| ghm¶Vm Ed§ A{¾e‘Z Ho$ {bE gw{dYm àXmZ H$aVm h¡&

§̂S>maU H$s ‘mÌm, Amny{V© Ho$ K§Q>mo, Xa Ed§ Amny{V© H$s {Z¶{‘VVm,
§̂S>ma Ho$ IË‘ hmoZo go hmoZodmbo ZwH$gmZ,goZoQ>ar {’$³Mg© Ho$ àH$ma Ed§

A{¾e‘Z H$s Amdí¶H$Vm na {Z^©a H$aVr h¡&

gm‘mÝ¶ ̂ dZm| ‘| {^Þ àH$ma Ho$ ̂ §S>maU H$s Amdí¶H$Vm hmoVr h¡, O¡go :

1. a{hdmgr Ka - 70 {bQ>a à{V ì¶p³V

2. dm{UpÁ¶H$ {~Zm H¡$ÝQ>rZ- 35 brQ>a à{V ì¶p³V

3. H¡$ÝQ>rZ ¶w³V dm{U[Á¶H$ ^dZ - 45 brQ>a à{V ì¶p³V

{OZ ̂ dZm| ‘| âbqeJ {gñQ>‘ ñWm{nV hmo dhm§ nmZr H$r Amdí¶H$Vm
Ob em¡Mmb¶ grQ> Ed§ ¶y[aZb grQ> H$s g§»¶m na AmYm[aV hmoVr h¡&
âbqeJ CX²Xoí¶ Ho$ {bE §̂S>maU Ho$ {bE {ZåZ{b{IV Am§H$S>m|. H$m
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Cn¶moJ {H$¶m OmE&

1. ‘H$mZ Ho$ {bE g§¶w³V ‘b {ZH$mg, 900 brQ>a à{V Ob
em¡Mmb¶ grQ>

2. Cnamoº$ go AbJ Amdmgr ‘H$mZ, EH$ Ob em¡Mmb¶ grQ> 270

brQ>a Ed§ A{V[aº$ Ob em¡Mmb¶ grQ> Ho$ 180 br.

Cnamoº$ Am§H$‹S>o ~r AmB© Eg àH$meZ Eg nr 35 :1987 - dm°Q>a
gßbm¶ Ed§ S´>oZoO Ho$ h¢S> ~wH$ na AmYm[aV h¡&

D$nar Q>§H$s Ho$ {bE H$‘ go H$‘ AmYm {XZ Ed§ A{YH$V‘ EH$ {XZ H$s
Amny{V© dm§N>Zr¶ h¡& Ohm§ na O‘rZ Ho$ ñVa Ho$ Q>§H$s àXmZ {H$E JE& h¢ CZH$s
j‘Vm Cnar g§M¶Z Q>§H$s H$s j‘Vm go H$‘ go H$‘ 50% hmoZr Mm{hE&

¶{X D$nar Q>§H$s H$s ^§S>maU j‘Vm 5000 brQ>a go A{YH$ hmo, Vmo
¶hm± l¥§Ibm ‘| EH$ Xÿgao go Ow‹S>o hþE H$B© Q>§H$s bJmZm bm^Xm¶H$ hmoVm
h¡ Vm{H$ àË¶oH$ Q>§H$s H$s nmZr H$s Amny{V© H$mo ~m{YV Z H$aVo hþE g’$mB©
Ed§ {ZarjU {H$¶m Om gHo$& ~‹S>o g§M¶Z Q>§H$s H$m AmCQ> boQ>, BZboQ> Ho$
{dê$Õ {Xem ‘| hmo {Oggo nmZr Ho$ O‘md H$mo Q>mbm Om gHo$& AmCQ> boQ> nmBn
H$mo Q>§H$s H$s {ZMbr gVh go 50 go 75 {‘.‘r.D$na {’$Q> H$aZm Mm{hE&

4.0 Ob Ho$ òmoV :

nmZr H$s ‘m§J H$mo Cn¶wº$ òmoV go nyam {H$¶m OmZm Mm{hE, Omo ‘mÌm
Ed§ JwUdÎmm H$s Amdí¶H$ eV] nyar H$a|& Vmbm~, Z{X¶m§, Zha Ed§
ŷJ^u¶ nmZr,Hw$Am§ BË¶mXr Obmny{V© Ho$ gm‘mÝ¶ òmoV h¢& nmZr EH${ÌV

H$aZo Ho$ {bE ¶m Vmo aobdo H$s AnZr ì¶dñWm hmoVr h¡ ¶m ñWmZr¶
gaH$mar òmoVm| go nyar ¶m Am§{eH$ ghm¶Vm br OmVr h¡&

4.1 ZbHy$n Ho$ g§~§Y ‘| Hw$N> ‘hËdnyU© {d{e{ï>VmE§, Omo ~hþV go ñQ>oeZm|
na EH$ ‘hËdnyU© òmoV h¡, ZrMo Xem©B© JB© h¢& {d{^Þ nwñVH$m| ‘| nmZr Ho$
AÝ¶ òmoV H$m {ddaU CnbãY h¡&
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~moadob Ho$ ‘hËdnyU© ‘wÔo Omo {g{db B§Or{Z¶[a¨J Ed§ {dÚwV B§Or{Z¶[a¨J
{d^mJ Ho$ ~rM gmYmaUV¶m {ddmX H$m H$maU hmoVo h¢, {ZåZmZwgma h¢-

E - ~moadob H$m grYm I‹S>m hmoZm

~ - ~moadob H$m S>oìhbn‘|Q> Ed§ nmZr XoZo H$s j‘Vm H$s Om§M

AmB© Eg 2800 (nmQ>© 11) 1979 ‘| X{e©V à{H$¶m Ûmam ~moadob Ho$
grYm I‹S>m hmoZo H$s Om±M H$s OmVr h¡& Amdí¶H$ CnH$aU : {Vnm¶m
ñQ>¢S>, JmB©S> nwbr Ho$ gmW n¶m©á b§~mB© Ed§ ‘O~yVr H$s Vma d EH$ {deof
àH$ma Ho$ ßbå~ H$s Amdí¶H$Vm hmoVr h¡ {Ogo nmZr nma H$a gH$Vm h¡&
Bgo EH$ Eogo Qw>H$‹S>o go ~Zm¶m OmVm h¡ {OgH$m AmH$ma nmBn Ho$qgJ Ho$
Am§V[aH$ S>m¶‘rQ>a go 6 {‘. ‘r. H$‘ hmo&

{MÌ 2 ‘| Hw$E§ na Vma g{hV Q´>m¶nm¡S> H$s ì¶dñWm Ed§ ßbå~ Xem©¶m
J¶m h¡&

{MÌ 2 : ~moadob Ho$ ßbå~ narjU H$s nÕ{V
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ßbå~ Hw$E§ ‘| ZrMo S>mbm OmVm h¡& ‘¡XmZ Ho$ ñVa na ~mobdob Ho$ ‘Ü¶ q~Xþ
go ßbã‘ bmBZ H$s Xÿar H$mo, ha 3 ‘rQ>a na ßbå~ H$mo ZrMm H$a Zmn OmVm
h¡& Bg {MÌ ‘| J«m§CS> bodb H$s JhamB© H$mo ha {MÝh Ho$ gm‘Zo Xem©¶m h¡&

{MÌ 3 : ~moadob Ho$ Cna Xem©E AZwgma {d{̂ Þ JhamB© na ~moa H$m ‘Ü¶ ñWmZ

BgHo$ ~mX Ho$qgJ nmBn Ho$ Am§V[aH$ ì¶mg Ho$ g‘mZ ì¶mg H$m Jmobm
~mZmE§& ’$sëS> ‘| {H$E JE Zmn Ho$ AmYma na {d{^Þ JhamB© na ~moadob Ho$
‘Ü¶ q~Xþ ‘| ~Xbmd kmV H$aZo níMmV ¶h Jmobm ~Zm¶m OmE& O¡gm {H$
{MÌ 3 ‘| Xem©E ~moadob H$s 9 ‘r. JhamB© na Cna ZmnZo na H|$ÝÐ H$m
{dMbZ 5 {‘.‘r hmoZo H$m AW© h¡ {H$ 9 ‘r. JhamB© na dmñV{dH$ {dMbZ
(5/3) x (3+9) = 20 {‘.‘r.h¡& Bg {dMbZ H$s {Xem erf© na Zmno
5 {‘.‘r {dMbZ H$s {Xem ‘| hmoJr& Ho$qgJ nmBn Ho$ Am§V[aH$ ì¶mg Ho$
g‘mZ ì¶mg H$s JmobmB© ~ZmH$a AbJ JhamB© Ho$ {dMbZ H$mo ßbm°Q> H$a
gH$Vo h¢& Bg àH$ma go h‘ ZrMo {MÌ 4 Xem©E AZwgma ßbm°Q> H$a gH$Vo h¢&

{MÌ 4 :ßb§å~ Q>oñQ> Ho$ Xm¡amZ àmá {d{^Þ JhamB© na ~moa hmob
pñW{V
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Cnamo³V {MÌ ‘| A§Xa H$s gm’$ OJh na {Og ì¶mg H$s JmobmB© ~¡R>
gH$Vr h¡, Hw$E§ go nmZr {ZH$mbZo hoVw g~‘{g©~b n§n Ed§ dm°Q>a nmBn H$mo
S>mbZo Ho$ {bE CVZo hr ì¶mg H$s OJh CnbãY h¡& Bg àH$ma H$m
~obZmH$ma ñWmZ g‘mZ AmH$ma hr AdmñV{dH$ Q²¶w~ dob ‘| CnbãY
OJh go H$‘ Zht hmoZm Mm{hE, {Og‘| Ho$db EH$ ßboZ ‘| Ed§ EH$ {Xem
‘| 10 go.‘r. à{V 30 ‘r. ‘| {dMbZ hmoJm&

{MÌ 5 (E) ~moadob H$m ßëå~ Q>oñQ> H$m n[aUm‘ (‘mÝ¶)

{MÌ 5 (~r) : ~moadob H$m ßbå~ Q>oñQ> H$m n[aUm‘ (A‘mÝ¶)
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{MÌ 5 (gr) : ~moadob Ho$ {bE ‘mÝ¶ {dMbZ (BZ{³boeZ)

{MÌ 5 (E)Ed§ {MÌ 5 (~r) ‘| Xmo ~moadob Ho$ ßbå~ Q>oñQ> H$m n[aUm‘
CXmhaU Ho$ {bE {X¶m J¶m h¡& {MÌ 5 (gr) ‘| Bg n[aUm‘ H$s ‘¶m©Xm
gr‘m go VwbZm H$s J¶r h¡&

Cnamoº$ {MÌm| ‘|, (~r) {MÌ ‘| O¡go ~Z| ~moadob AñdrH$m¶© h¢& VWm
{MÌ 5 (E) O¡gm ~moadob ñdrH$m¶© h¡&

AmB Eg-2800 (nmQ>© II) Ho$ AZwgma {XE nÕ{V ‘| ~moadob H$s
grYmB© H$s Om±M Zht H$a gH$Vo h¢& {MÌ 6 ‘| {XImB© AZwgma grYm na§Vw
H$moU¶wº$ Ed§ JmobmB©¶w³V ~moa Ho$ AÝVa H$mo Xem©Vm h¡&

{MÌ 6 (a) : grYm na§Vw H$moU¶wº$ ~moa     {MÌ 6(b) JmobmB©¶wº$ ~moa

{MÌ 6 (a)  ‘| grYo n§n H$mo S>mb gH$Vo h¢ naÝVw {MÌ 6 (b) ‘| b§~m n§n
JmobmB© Ho$ H$maU dht ñWm{nV Zht H$a gH$Vo h¢& Bg{bE h‘| ~moadob H$s
JmobmB© MoH$ H$aZm Mm{hE& ~mo[äJ H$s gmYrB© H$mo ZmnZo Ho$ {bE gmYmaUV¶m
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3 ‘r b§~mB© H$s Imbr nmBn H$mo ~moa ‘| S>mb|Jo, {OgH$m ~mhar ì¶mg
Ho$qgJ Ho$ Am§V[aH$ ì¶mg go 12 {‘.‘r.H$‘ hmoZm Mm{hE& ¶{X ¶h Imbr
nmBn Amdí¶H$ JhamB© VH$ OmZo ‘| g’$b hmoVm h¡, V~ ¶h ~moadob
ñdrH$m¶© hmoVm h¡&

4.2 ~moadob ‘| dm°Q>a bodb kmV H$aZm :
~moadob ‘| nmZr H$s ‘mÌm kmV H$aZo Ho$ {bE n§qnJ H$aZo Ho$ nhbo Ed§
~mX ‘| nmZr H$s gVh H$mo OmZZm Amdí¶H$ h¡& AmB© Eg : 2800

(nmQ>© II ) - 1979 ‘| {ZYm©[aV nÕ{V Ho$ AZwgma nmZr H$s gVh H$mo kmV
{H$¶m Om gH$Vm h¡& Bg nÕ{V H$m {dñV¥V {ddaU ZrMo {X¶m J¶m h¡:

E) {dÚwV nÕ{V : {MÌ 7 ‘| {dÚwV nÕ{V Ho$ {bE Cn¶moJ ‘| AmZodmbo
CnH$aU H$mo Xem©¶m J¶m h¡& {Og hr Xmo Bbo³Q´>moS> nmZr Ho$ g§nH©$ ‘|
AmVo h¢, dmoëQ>‘rQ>a ‘| EH$ g§Ho$V àmá hmoVm h¡& Q>çy~ dob ‘| S>mbo JE
Bbop³Q´>H$ Ho$~b H$s b§~mB© Ho$ Ûmam nmZr H$s gVh H$s JhamB© kmV H$s
Om gH$Vr h¡&

{MÌ 7 : ~moa hmob ‘| nmZr H$s gVh Ho$ {ZYm©aU Ho$ {bE {dÚwV nÕ{V
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{MÌ 8 : dmQ>a bodb Ho$ {ZYm©aU hoVw E¶a bmBZ nÕ{V
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~r) E¶a àoea bmBZ nÕ{V - {MÌ 8 ‘| E¶a àoea bmBZ nÕ{V Ho$
{bE Cn¶moJ ‘| AmZo dmbo CnH$aU H$mo Xem©¶m J¶m h¡& "E' JhamB© H$mo
àoea JoO g§Ho$V H$aVm h¡& "~r' JhamB© go "E' JhamB© H$mo KQ>mZo na
(E¶a bmB©Z Q>çy~ H$s b§~mB©) JhamB© "gr' (Omo nmZr H$s Iwbr gVh H$s
JhamB©) H$m nVm bJm gH$Vo h¢&

4.3 ~moadob H$s ¶rëS> Q>opñQ>¨J :

Q>oñQ> n§n H$mo AñWmB© Vm¡a na ~moadob ‘| S>mbVo h¢ Ed§ S´>m S>mCZ H$m
C{MV bodb aIVo hþE nmZr ~mha {ZH$mbVo h¢& Zm¡M Ho$ Cn¶moJ Ho$ ‘m‘bo
‘| (dr Zm¡M, Am¶mVH$ma Zm¡M) nmZr H$s ‘mÌm H$mo ‘mnZo Ho$ {bE S´>m
S>mCZ H$mo ‘mn OmVm h¡& gm‘mÝ¶V: S´>m S>mCZ 2 ‘rQ>a H$m hmoVm h¡& ¶{X
¶h ~‹T>m¶m J¶m Vmo ‘hrZ aoV Ho$ H$U ~moadob ‘| àdoe H$a gH$Vo h¢&
gmYmaUV: n§qnJ H$s Xa, Om§M Ûmam {ZYm©[aV Ob j‘Vm H$m 60% go
A{YH$ Zht hmoZm Mm{hE& {d{eï> ‘m‘bm| ‘| ̂ yJ ©̂ d¡km{ZH$ H$s gbmh br
OmVr h¡&

4.4 ~moadob H$m {dH$mg :

{S´>qbJ H$m¶© Ho$ Xm¡amZ {‘Å>r Ho$ ‘hrZ H$U ~ZVo h¢& ¶hr H$U nmZr Ho$
òmoV Ho$ {N>Ðm| H$mo ~m{YV H$aVo h¢ {Oggo Hw$E§ ‘| nmZr H$s AmdH$ Xa H$‘
hmo OmVr h¡& Xm~ ¶wº$ hdm nÕ{V Hw$E§ Ho$ {dH$mg H$aZo H$s EH$ àM{bV
nÕ{V h¡& AmB Eg :11189. 1985 (Q>çy~ dob {dH$mg H$s nÕ{V) ‘| Bg
nÕ{V Ho$ gmW gmW AÝ¶ nÕ{V¶m§ ^r Xem©¶r JB© h¢&

5.0 Ob H$m dmhZ :

nmBn bmBZ H$mo {~N>mZm Ed§ AZwajU {g{db B§JOr{Z¶a H$m ‘hËdnyU©
H$m¶© h¡& nmBn Ho$ {bE Cn¶w³V gm‘J«r Ed§ ì¶mg H$m M¶Z A{V
Amdí¶H$ hmoVm h¡& {d{^Þ gm‘J«r O¡go ‘mB©ëS> ñQ>rb, H$m°na H$mñQ>
Am¶aZ, gr‘|Q>,H§$H«$sQ>,EMS>rnrB©, nrnrgr, Eñ~oñQ>g gr‘|Q> BË¶m{X H$m,
nmBn ~ZmZo Ho$ {bE Cn¶moJ {H$¶m OmVm h¡& na§Vw A{YH$Va H$mñQ>
Am¶aZ Ed§ ‘mBëS> ñQ>rb gm‘J«r H$m Cn¶moJ OmVm h¡&
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5.1 gr  AmB© nmBn : àoea ¶w³V ‘w»¶ bmBZ| Ed§ emImE,Ohm§
A{YH$  ‘mÌm ‘| nmZr H$m dhZ H$aZm hmoVm h¡ dhm§ BZ nmBnm| H$m Cn¶moJ
{H$¶m OmVm h¡& My§{H$ BZ‘| ‘O~yVr Ed§ O§J à{VamoYH$Vm hmoVr h¡, AV:
‘¥Xm Ed§ nmZr ‘|, {Oggo O§J bJZodmbo VËd hmoVo h¢ ¶h nmBn Cn¶w³V
hmoVo h¢& ^mar hmoZo Ho$ H$maU n[adhZ ‘| H${R>ZmB© AmVr h¡&

5.1.1 nmZr, J¡g Ed§ ‘b Ho$ {bE goÝQ´>râ¶yJbr H$mñQ> (ñnZ)
Am¶aZ àoea nmBn H$s {d{eï>VmE§ (AmB© Eg :1536-1989)

{Z‘m©U H$s nÕ{V : goÝQ´>râ¶yJbr H$mñQ> (ñnZ nmBn)

S>m¶‘rQ>a : 80-1000 {‘.‘r.

b§~mB© : 3.66-6.0 ‘r.

t(‘moQ>mB©) : 10/12 (7+.02 DN) .{‘.‘r. LA ³bmg hoVw

DN : nmBn H$m Zm{‘Zb ì¶mg ({‘.‘r.‘|)

Q>o~b$4
nmBn H$m dJuH$aU

dJuH$aU LA A B C D E

‘moQ>mB© t t+10% of t t+20% of t t+30% of t t+40% of t t+50% of t

Eg Ed§ 1.2 MPa 1.8 MPa 2.4 MPa

Eg

Omo‹S> ñWm{nV

H$aZo Ho$

níMmV Q>oñQ>

àoea

âboJ§S> ßdmB§Q>  hbH$m gm H$‘

 ñW¡{VO Ob X~md 3.5 {H$.J«m,/ dJ© go.‘r. nmBn {Z‘m©U ñWb na
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5.1.2 AmB© Eg 1537-1976 nmZr,J¡g Ed§ Ed§ grdoO d{Q>©H$br
H$mñQ> Am¶aZ nmBn H$s {deofVmE§

{Z‘m©U nÕ{V : d{Q>©H$b H$mñQ>
b§~mB© : 3.66 ‘r. go 5.5 ‘r.
ì¶mg : 80 {‘.‘r.go 1500 {‘.‘r.
gmHo$Q> Ed§ pñnJmQ> Omo‹S> H$s Om§M hoVw X~md

ì¶mg
600 {‘. ‘r.VH$ Ho$ Eg
Ed§ Eg ÁdmB§Q> Ho$ {bE

600 - 100 {‘.‘r.
1000-1500 {‘.‘r.

Ed§ Eg ÁdmB§Q> Ho$ {bE

dJ©  A
2.0 E‘. nr. E.
(20 {H$.J«m./go.‘r.2)

1.5 E‘ n. E.
(15 {H$. J«m. /go.‘r.2)

1.0 E‘ nr.E.
(10 {H$. J«m. /go.‘r.2)

dJ©  B
2.5 E‘. nr. E.
(25 {H$.J«m. /go.‘r.2)

2.0 E‘ n. E.
(20 {H$. J«m. /go.‘r.2)

1.5 E‘ nr.E.
(15 {H$. J«m. /go.‘r.2)

ñnZ nmBn H$m dOZ Cgr ³bmg Ho$ d{Q>©H$b H$mñQ> nmBn Ho$ dOZ
3/4 Ho$ ~am~a hmoVm h¡&

5.2 ‘mB©ëS> ñQ>rb nmBn (JoëdoZmBÁS>)

¶o gmYmaUV¶m 100 {‘.‘r. ì¶mg VH$ CnbãY hmoVo h¢& Ama. Eg. :
1239 (nmQ>© 1)- 1990 Ho$ AZwgma nmBn H$s VrZ loUr¶m§ CnbãY h¢,
bmB©Q> (L), {‘S>r¶‘ (M) Ed§ hodr (H) ³bmg hmoVo h¢& ¶Úm{n M Ed§ H
³bmg ‘| 150 {‘.‘r. S>m¶‘rQ>a nmBn Ho$ {bE H$moS> ‘| àmdYmZ h¡&
AmgmZr go nhMmZ Ho$ {bE a§JrZ nÅ>m| Ho$ Ûmam nmBn H$mo dJuH¥$V {H$¶m
OmVm h¡ Omo {H$ ’¡$³Q>ar go ~mha {ZH$mbZo go nyd© nmBn Ho$ A§{V‘ N>moa
‘| bJm¶m OmVm h¡& {ZåZ{b{IV àH$ma go a§Jmo H$m dJuH$aU hmoVm h¡ :-

Q>o~b$5
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bmB©Q> Q>çy~ nrbm nÅ>m

{‘{S>¶‘ Q>çy~ Zrbm nÅ>m

h¡dr Q>çy~ bmb nÅ>m

{‘{S>¶‘ ³bmg nmBn H$m Cn¶moJ aobdo ‘| {deof Vm¡a na {~pëS>¨Jm| ‘|
Obmny{V© Ho$ {bE hmoVm h¡& g^r JoëdoZmBO Am¶aZ nmBn na AmB© Eg
H$moS> g§. 1239 (nmQ>© 1) AZwgma ³bmg H$moS> L, M  Ed§  (H) nmBn na
IwXmB© go {bIm OmVm h¡ Omo {H$ H$m’$s gm’$ {XImB© XoVm h¡& dOZ à{V
¶y{ZQ> b§~mB© Ed§ Xrdmb H$s ‘moQ>mB© AmB© Eg : 1239 (nmQ>© 1) Ho$ Q>o~b
1 go 3 Ho$ AZwgma Xem©¶r {d{eï>Vm Ho$ AZwgma hmoZm Mm{hE& BZ nmBnm|
‘| bJZo dmbr {’$qQ>J H$s ³dm{bQ>r AmB Eg :1239 (nmQ>© 2) 1992 Ho$
AZwgma hmoZr Mm{hE&

Q>o~b 6 ‘| {‘{S>¶‘ loUr Ho$ gmYmaUV: Cn¶moJ ‘| AmZodmbo Or AmB©
nmBn H$s {d{eï>VmE§ Xr JB©h¢&

Q>o~b 6

‘r{S>¶‘ ³bmg Or AmB© nmB©n H$s {d{eï>VmE§

Am§V[aH$ S>m¶‘rQ>a
({‘.‘r.)

15
20
25
40
50
80

100

‘moQ>mB©
({‘. ‘r.)

2.6
2.6
3.2
3.2
3.6
4.0
4.5

ßb¡Z E§S> g{hV Q>çy~
H$m dOZ {H$. J«m./{‘Q>a

1.21
1.56
2.41
3.56
5.03
8.36
12.2

5.3 nrdrgr nmBn :

AmB© Eg : 4985 1988 Ho$ AZwgma AZßbmpñQ>gmBO nrdrgr nmBn
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~ZmE OmVo h¢& ¶o nmBn Xm~ Ho$ AZwgma 4 dJm} ‘| {d^m{OV {H$E JE h¢&
loUr 1-2.5 {H$.J«m./dJ© go. ‘r., loUr 2-4 {H$.J«m./ dJ© go. ‘r., loUr
3-6 {H$.J«m./dJ© go. ‘r., loUr 4-10 {H$. J«m./ dJ© go. ‘r.& brH$-ày’$
Omo‹S> ~ZmZo Ho$ {bE {dbm¶H$ Solvent) gr‘|Q> H$m Cn¶moJ {H$¶m OmVm h¡&
‘mH}$Q> ‘| 40-60 {H$.J«m./dJ© go.‘r. Xm~ ghZo Ho$ bm¶H$ My‹S>rXma nmBn
CnbãY h¢& {Z‘m©VmAm| Ho$ Xmdo Ho$ AZwgma ¶o nmB©n A‘o[aH$Z ‘mZH$ Ho$
AmYma na {Z{‘©V {H$E OmVo h¢& nmBn H$s My‹S>r Or AmB© nmBn Ho$ g‘mZ
hmoVr h¡&

5.4 X~md Ho$ AZwgma àdmh H$aZo hoVw Ho$ ì¶mg H$m M¶Z-

ZrMo Xem©¶r {H$gr ^r nÕ{V H$m Cn¶moJ H$a X~md Ho$A§VJ©V àdmh
H$aZo hoVw nmBn Ho$ ì¶mg H$m M¶Z {H$¶m Om gH$Vm h¡&

5.5 h¡OZ Ed§ {d{b¶‘ H$m gyÌ

V = 0.849 CR 0.63 x S0.54

Ohm± v = nmZr H$m doJ ‘rQ>a à{V g|H$S> ‘|
R = hmBS´>m°{bH$ {ÌÁ¶m (‘rQ>a ‘|)

= àdmh H$m joÌ’$b /Jrbr n[a{‘Vr
S  = hmBS´>m°{bH$ J«o{S>E§Q> (‘rQ>a à{V ‘rQ>a)
C = h¡OZ Ed§ {d{b¶‘ JwUm§H$

JmobmH$ma nmBn Ho$ {bE  4
D

Dπ
1

4
πDR

2

=×=

Ohm§ D Am§V[aH$ ì¶mg {‘. ‘r. ‘|,

R Ho$ ‘mZ H$mo 1000
4
D ×  go ~XbZo na

V = (4.567 x 10-3 x C x D0.63 x S0.54

AV: Q = (4.567 x10-3 x C x D 0.63 x S0.54) x A
= (4.567 x10-3 x C x D 0.63 x S|0.54) x .... πD2/4 x 1000 x 1000
= (3.587 x10-9 x C x D 2.63 x S0.54)
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Ohm§ Q = Ob àdmh KZ ‘r/go.
  D = ì¶mg {‘. ‘r. ‘|
  S = hmBS´>m°{bH$ J«o{S>E§Q> (‘r. /go.)

Q>o~b 7

h¡OZ Ed§ {d{b¶‘ JwUm§H$ H$s AZwe§{gV ‘mZ

nmB©n H$m nXmW©

H$mñQ> Am¶aZ

J¡ëdZmB©ÁS> Am¶aZ > 50 {‘. ‘r.

J¡ëdZmB©ÁS> Am¶aZ 50 {‘.‘r.
Ed§ ZrMo (Kaoby H$Zo³eZ Ho$ {bE)

ñQ>rb, [adoQ>oS> ÁdmB§Q>

doëS>oS> ÁdmB§Q> gr‘§|Q> H$s Am§V[aH$
naV ¶m H$mobVma BZo‘b

ñQ>rb doëS>oS> Omo‹S>

H§$H«$sQ>

Eñ~oñQ>m°g gr‘|Q>

C  AZwe§{gV ‘mZ

ZE nmBn
Ho$ {bE

{S>OmBZ CÔoí¶
Ho$ {bE

130

120

120

110

140

140

150

150

100

100

55

95

110

100

120

120

h¡OZ Ed§ {d{b¶‘ g‘rH$aU Ho$ à¶moJ H$m Z‘yZm ZrMo Xem©¶m h¡&
CXmhaU : 10 ‘r. D§$MmB© H$m Cnar Q>¢H$ H$s, 5 ‘rQ>a D§$Mo em¡Mmb¶

H$s Q>§H$s go Xÿar 100 ‘rQ>a h¡& àdmh H$s Ano{jV Xa 20brQ>a/{‘ZQ> h¡
Vmo nmB©n Ho$ Cn¶wº$ ì¶mg H$m JUZm H$a|&

hb : Cnamoº$ Q>o~b Ho$ AZwgma C H$s d¡ë¶y 100 hmoJr,
Q = 20 brQ>a/{‘ZQ> = 3.33 x 10-4 m3/s.
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h¡OZ Ed§ {d{b¶‘ Ho$ gyÌ Ho$ Cn¶moJ go
3.33 x 10-4 = 3.587  x 10-9 x  x 100 x d2.63 x (10-5) 0.54/100

D = 24.86 ‘r. ¶m 25 {‘.‘r.

5.6 S>mgu dog~¡M g‘rH$aU
¶h g‘rH$aU nmBn H$s Am§V[aH$ gVh Ho$ Kf©U Ho$ H$maU hmoZodmbo

hoS> H$s j{V na AmYm[aV h¡&
HL =flv2/2gd

Ohm§ HL = hoS> bm°g
f = {’«$³eZ ’¡$³Q>a
L = nmBn H$s b§~mB©
g = JwéËdr¶ ËdaU
d = nmBn H$m Am§V[aH$ ì¶mg

{’«$³eZ ’¡$³Q>a, aoZmëS> Z§~a Ed§ (e/d) na AmYm[aV hmoVm h¡& Ohm§
na e a’$Zog àmoOo³eZ Ed§ d nmBn H$m Am§V[aH$ ì¶mg hmoVmh¡&

aoZmëS> Z§~a Ry =  μ
Vdρ

Ohm§ na V = nmZr H$m doJ

d = nmBn H$m Am§V[aH$ ì¶mg

p = nmZr H$m KZËd 200 go.Vmn na

u = nmZr H$s S>m¶Zm{‘H$ {dñH$mo{gQ>r

= 0.001 {H$. J«m./‘r/g|H$S> (200 C na)
Ry H$s JUZm H$aZo Ho$ ~mX, {ZåZ g‘rH$aU go f  H$s JUZm H$s Om

gH$Vr h¡&

yR
64 f =  ¶{X Ry = 2100 go 4000 Ho$ ~rM

¶m ⎟
⎠
⎞

⎜
⎝
⎛+=

e
dlog2.01.14f 0.5-
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d = nmBn H$m Am§V[aH$ ì¶mg {‘. ‘r.

e = a’$Zog àmoOo³eZ {‘. ‘r.‘| (0.127 {‘. ‘r.Or Am¶ nmBn hoVw)

{’«$³eZ ’¡$³Q>a H$mo Xem©Zo Ho$ {bE ‘yS>r S>m¶J«m‘ H$m ̂ r Cn¶moJ d¡H$pënH$
Vm¡a na H$a gH$Vo h¢& ‘yS>r Ho$ S>m¶J«m‘ H$m Cn¶moJ H$aZo Ho$ {bE aoZmëS>

Z§ e/d H$m ‘mZ OmZZm hmoVm h¡& ‘yS>r S>m¶J«m‘ H$m Cn¶moJ H$aZo hoVw d
e

Ho$ AZwgma C{MV JmobmB© H$m M¶Z H$a Ed§ aoZmëS> Z§~a na {~ÝXw A§{H$V
H$a|& A~ y Aj na {’«$³eZ ’¡$³Q>a (f ) d¡ë¶y H$mo n‹T>o&

CXmhaU Ho$ {bE Z‘yZm àñVwV h¡, {Og‘| 15 {‘.‘r go 40 {‘.‘r. Ho$
{d{^Þ ì¶mg Ho$ nmBnm| Ho$ {bE hoS> bm°g H$s JUZm H$s h¡& ¶h XoIm J¶m
h¡ {H$ O~ nmBn H$m ì¶mg ~‹T>Vm h¡ Vmo hoS> bm°g H$‘ hmoVm h¡& Bgo ‘oOa
bm°g H$hVo h¢&

CXmhaU nmZr H$s S>m¶Zm{‘H$ {dñH$mo{gQ>r 200 go. Vmn na 0.001 {H$.
J«m./‘r. go. h¡& {Ogo Or.AmB©. nmBn bmBZ Ho$ Ûmam 20 EbnrE‘ H$s Xa
go n§n {H$¶m OmVm h¡& nmBn H$s b§~mB© 100 ‘r. h¡& nmZr H$m KZËd 1000

{H$.J«m./ KZ ‘r.h¡& 15,20,25,32 Ed§ 40 {‘.‘r.ì¶mg Ho$ nmBnm| Ho$ hoS>
bm°g H$s JUZm H$a|&

Q>o~b 8

hb :
ì¶mg AZwàñW

H$mQ> H$m joÌ
 dJ© {‘.‘r.

V
m/s Ry= μ

Vdρ e/d ‘wS>r
S>m¶J«m‘

go f
15

20

25

32

40

HL =
flv2/2gd

00084

.00063

.00050

.00039

.00031

0.025

0.0270

0.0275

0.0295

0.031

30.34

7.73

2.59

0.805

0.277

1.89

1.06

0.68

0.41

0.26

176

314

490

804

1256

28350

21200

17000

13248

10600
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5.7 nmBn ‘| {’$qQ>J Ed§ Q´>m§{OeZm| Ho$ H$maU hmoZodmbo hoS>bm°g :
nmB©n bmBZ Ho$ Kf©U Ho$ hmoZodmbo ‘oOa bm°g H$s VwbZm ‘| ""‘mBZa

bm°g''H$hm OmVm h¡& b§~o nmBn bmBZm| ‘| ‘mBZa bm°g ZJÊ¶ h¡& {’$qQ>Jm|
‘| hmoZodmbm bm°g doJ hoS> na {Z ©̂a hmoVmh¡&

2g
VKh

2

L
=

Ohm§, hL = ‘mB©Za bm°g , V = dob{gQ>r,  g = Jwê$ËdmH$f©U, Ho$
H$maU ËdaU, K= à{VamoY JwUm§H$ {’$Q>tJ Ho$ àH$ma na {Z^©a h¡&

Eë~mo Ho$ [bE K H$m ‘mZ 0.15 go 0.60 VH$ hmoVm h¡, na§Vw dmëd Ho$
{bE ¶h a|O ~hþV Á¶mXm h¡& h¢S>~wH$ Am°Z dm°Q>a gßbm¶ E§S> S´>oZoO
SP:35 (S&T) Ho$ Q>o~b 7 ‘| BgHo$ ~mao ‘| OmZH$mar br Om gH$Vr h¡&
hoS> bm°g ‘| H$‘r H$aZo H$s Ñ{ï> go Ohm§ VH$ g§̂ d hmo nmBn bmBZ ‘|
‘moS> H$‘ hmo& nmZr H$s Q>§H$s go nmZr ~mha {ZH$mbZo Ho$ {bE K§Q>r AmH$ma
H$m Omo‹S> Z hmoZo na hoS> bm°g Xg JwUm hmo OmVm h¡&

5.8 g‘mZmÝVa Ed§ l¥§Ibm nmBn :
H$B© ~ma {d{^Þ ì¶mg H$m nmB©n bJmVma EH$ Ho$ ~mX EH$ bJmZm

n‹S>Vm h¡& {deofH$a O~ Amdí¶H$ b§~mB© Ho$ nmB©n EH$ ì¶mg Ho$ CnbãY
Z hmo& Bg Vah {d{^Þ ì¶mg Ho$ nmBn Cn¶moJ H$aZo go BZHo$ Vwë¶‘mZ
ì¶mg {ZH$mbVo h¢:

⎭
⎬
⎫

⎩
⎨
⎧

+++= ..........
D
L

D
L

D
L

D
L

5
3

3
5
2

2
5
1

1
5

2

Ohm§, L = nmBn H$s Hw$b b§~mB©
D = g^r nmBnm| Ho$ ì¶mg  H$m Vwë¶‘mn
L1, L2, L3 = BË¶m{X = l¥§Ibm ‘| àË¶oH$ nmBn H$m ì¶mg

   D1, D2, D3 = BË¶m{X = l¥§Ibm ‘| àË¶oH$ nmBn H$m ì¶mg
Cnamo³V n¡am ‘| ¶h ‘mZm J¶m h¡ {H$ n¡am 5.6 ‘| S>mgu-dog~rM

g‘rH$aU ‘| Xem©E AZwgma g^r nmBn H$m {’«$³eZ ’¡$³Q>a g‘mZ h¡&
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{MÌ 9 : ‘yS>r H$m AmaoI
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5.9 ‘w»¶ bmBZ go emImE§ {ZH$mbZm :

‘w»¶ bmB©Z go bmE JE nmZr H$mo emImAm| Ûmam {dV[aV {H$¶m OmVm
h¡& ‘oZ bmBZ go {H$VZo H$Zo³eZ {XE OmZo Mm{hE, Bgo AmgmZr go
g‘PZo Ho$ {bE {ZåZ YmaUmE§ br JB© h¢ :

1. g^r emImAm| ‘| àdmh g‘mZ hmoJm&

2. g^r emImAm| H$m nXmW©, ì¶mg Ed§ b§~mB© g‘mZ hmoJr&

Cnamo³V YmaUm go ¶h {ZîH$f© {ZH$bVm h¡ {H$ g^r emImAm| Ho$
Ûmam hoS> ‘| hm{Z g‘mZ hmoJr& Cnamo³V YmaUm Ho$ Ûmam {H$gr nmBn go
{H$VZo H$Zo³eZ {ZH$mbZo h¢ Am¡a CZHo$ ³¶m S>m¶‘rQ>a hm|Jo, JUZm H$s
Om gH$Vr h¡& {ZåZ{b{IV g‘rH$aU Ho$ Cn¶moJ go Cnamo³V gdmb H$m
hb {ZH$mbm Om gH$Vm h¡&

D = dnb 
2/5

Ohm§ D = ‘w»¶ bmBZ H$m ì¶mg

d  = àñVm{dV g§~§Y bmBZ H$m ì¶mg

nb  =g§~§Ymo H$s g§»¶m

CXmhaU : 50 {‘. {‘. ‘oZ bmBZ go {XE Om gH$Zo dmbo 15 {‘.{‘.
Ho$ H$Zo³eZ g§»¶m H$s JUZm H$a|&

hb : Ohm± D = 50 {‘.{‘., d = 15 {‘.‘r.

AV: nb = 20

AV: 20 H$Zo³eZ àXmZ {H$E Om gH$Vo h¡&

6.0 nmBn bmB©Z ‘| Omo‹S> :

nmBn bmB©Z Ho$ àH$ma Ed§ àoea Ho$ AZwgma gm‘mÝ¶V: Xmo àH$ma Ho$
ÁdmB§Q> Cn¶moJ ‘o§ bmE OmVo h¢&
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6.1 My‹S>rXma Omo‹S> :

H$‘ ì¶mg Ho$ Or. Am¶. nmBn Ho$ {bE Omo‹S> H$m Cn¶moJ {H$¶m OmVm
h¡& AmB© Eg : 554 : 1985 Ûmam nmBn Ho$ {bE My‹S>r H$s {d{eï>VmE§ Xr JB©
h¢& nmBn Ho$ ì¶mg Ho$ AmYma na 25.5 {‘.‘r b§~mB© ‘| My{S>¶m| H$s g§»¶m,
BgH$s {nM, My‹S>r H$s JhamB©, JoO b§~mB© BË¶mXr gmaUr~Õ {H$E JE h¢&
AmB©Eg : 1239 (nmQ>© 2) :1992 ‘| {XE AZwgma My‹S>r H$s Hw$b b§~mB©
{’$qQ>J Ho$ ‘mn na AmYm[aV hmoVr h¡& 15 {‘. ‘r., 20 {‘.‘r., 25 {‘.‘r.,
40 {‘.‘r., 50 {‘.‘r.O¡go Hw$N> gm‘mÝ¶ gmBO Ho$ nmBnm| H$m Cn¶moJ
aobdo ‘| ‘w»¶V: {H$¶m OmVm h¡& My‹S>r H$s ‘mn g{hV My‹S>rXma {hñgo H$s
b§~mB© H$mo Q>o~b 9 ‘| Xem©¶m J¶m h¡&

Q>o~b 9

nmBn Ho$ {bE W«oqS>J H$m {ddaU

(1)

15

20

25

40

50

100

(2)
19 {‘.‘r.

20 {‘.‘r.

23 {‘.‘r

26 {‘.‘r.

30 {‘.‘r.

44 {‘.‘r.

nmBn H$s
gm§Ho${VH$
gmBO

(Am§V[aH$
ì¶mg
{‘.‘r)

nmBn
Ho$

My‹S>rXma
{gao H$s
b§~mB©

25.4
{‘.‘r.
b§~mB© ‘|
My‹S>r H$s
g§»¶m

H$m°b‘
(2) ‘| Xr
My{‹S>Xma
{gao ‘|

My{‹S>¶mo H$s
H$‘ go

H$‘ g§»¶m
(3)

14

14

11

11

11

11

My‹S>r H$s
JhamB©

({‘.‘r.)

(4)

11

11

10

12

13

19

JoO
b§~mB©

({‘.‘r.)

(5)

1.162

1.162

1.479

1.479

1.479

1.479

(6)

8.2

9.5

10.4

12.7

15.9

25.4
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6.2 pñnJmQ> E§S> gm°Ho$Q> Omo‹S> :

gr. AmB© nmB©n H$mo Omo‹S>Zo {bE BZ Omo‹S>mo§ H$m Cn¶moJ hmoVm h¡& ¶o
Omo‹S>,âb|O¶w³V Omo‹S> go Á¶mXm bMrbo hmoZo Ho$ H$maU Á¶mXm àMbZ ‘|
h¢& Bg Omo‹S> H$mo bJmZo Ho$ {bE nhbo nmBn Ho$ gm°Ho$Q> ‘| Xÿgao nmBn H$mo
H$mo pñnJmQ> {gao H$mo S>mbVo h¢& nmZr Ho$ ~hmd H$s {Xem Ho$ {dnarV nmBn
H$m gm°Ho$Q> {gam (E§S>) H$mo aIVo h¢& T>bmZ H$s pñW{V ‘| gm°Ho$Q> ~hmd
Ho$ {dnarV {Xem ‘| hmoVm h¡& EoR>§Z ¶w³V gyV Ho$ YmJo H$mo Bg Imbr OJh
‘| X~mH$a ̂ am OmVm h¡& {’$a gmHo$Q> Ho$ ~mhar {gao na EH$ añgr aIH$a
Cgo Jrbr {‘Å>r go ~§X {H$¶m OmVm h¡& Am¡a Cg‘| {g’©$ 2 {N>Ð N>mo‹S>o OmVo
h¡& {’$a añgr H$mo {ZH$mbm OmVm h¡ Ed§ {nKbm grgm Bg Imbr OJh ‘|
S>mbm OmVm h¡& {’$a {‘Å>r H$mo hQ>mH$a grgo H$mo X~m¶m OmVm h¡& {nKbr
AdñWm ‘| hr grgo Ho$ YmJo go Bgo AÀN>r Vah ~§X {H$¶m OmVm h¡&
Cn¶moJ {H$E grgo H$s ‘mÌmnmBn Ho$ ì¶mg Ed§ aobdo H$s {d{e{ï>¶m| Ho$
AZwgma hmoZr Mm{hE&

7.0 nmBn bmBn H$s Om§M :

nmBn bmBZ ‘| Cn¶moJ Ho$ g‘¶ AmZodmbo X~md Ho$ Xm¡amZ [agmd Z
hmo BgH$s Om§M AmB©.Eg. : 3114:1965 Ho$ AZwgma H$a|&

7.1 X~md Ho$ gmW Om§M

JwéËdr¶ Xm~ ‘| H$m‘ H$aZodmbo nmBn ‘| A{YH$V‘ H$m¶©H$mar Xm~
CËnmXZ g¶§Ì ‘| Om§M Ho$ Xm¡amZ aIo OmZodmbo Xm~ 2/3 hmoVm h¡& g^r
dJ© Ho$ Or.AmB© nmBn Ho$ {bE Om§M Ho$ d³V Xm~ 50 {H$.J«m./dJ© go.‘r
hmoZm Mm{hE& AV: BZ nmBn H$m A{YH$V‘ H$m¶© X~md 33.33 {H$.J«m./
dJ© go. ‘r hmoJm&

H$m¶© joÌ ‘| nmBn bmBZ H$m Om§M X~md H$m¶© Ho$ Xm¡amZ AmZodmbm
Q>oñQ> àoea, A{YH$V‘ X~md go 11/2 JwUm hmoZm Mm{hE& naÝVw {Z‘m©Vm
Ho$ Om§M X~md Ho$ 2/3 go H$‘ Zht hmoZm Mm{hE& ¶h X~md H$‘ go H$‘
Mma K§Q>o VH$ ~ZmE aI|& Om§M Ho$ Xm¡amZ H$moB© [agmd Zht hþAm Vmo nmBn
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H$mo nmg {H$¶m Om gH$Vm h¡&

7.2 [agmd Om§M

nmZr H$s dh ‘mÌm Omo nmBn H$mo nmZr go nyam ^aZo Ho$ ~mX {ZYm©[aV
X~md ~ZmE§ aIZo Ho$ [bE nmBn ‘| S>mbZm Amdí¶H$ h¡, H$mo [agmd H$hVo
h¢& [agmd H$s ‘mÌm ¶{X ZrMo {X¶o J¶o g‘rH$aUmZwgma go àmá JUZm go
H$‘ hmoZo na hr nmBn bmBZ H$mo ñdrH¥$V {H$¶m Om gH$Vm h¡&

3.3
PNDq1 =

 q1 = AZwko¶ [agmd KZ go. ‘r/K§Q>m ({‘.brQ>a/K§Q>m)

 N = nmBn bmBZ H$s b§~mB© ‘| Omo‹S>m| H$s g§»¶m

 D = S>m¶‘rQ>a {‘. ‘r. ‘|

 P = [agmd Om§M Ho$ Xm¡amZ X~md {H$bmoJ«m‘/dJ© go. ‘r

8.0 nmBn bmBZ H$m ZoQ>dH©$ :

Ob Amny{V© Ho$ ZoQ>dH©$ H$m àma§{^H$ {S>OmBZ, CgH$m {díbofU Ed§
CgHo$ AmYma na g§emoYZ H$a {dVaU àUmbr H$mo {S>OmBZ {H$¶m OmVm
h¡& ¶h EH$ nwZamd¥{Îm H$s {H«$¶m h¡& ZoQ>dH©$ {S>OmBZ H$aVo g‘¶ Hw$N>
‘hÎdnyU© nhby Ü¶mZ ‘| aIo OmVo h¢& CgH$m CXmhaU ZrMo {X¶o J¶m h¡&

8.1 {H$gr ZoQ>dH©$ Ho$ {bE Hw$N> {Z¶‘m| H$m AZwnmbZ {H$¶m OmZm
Amdí¶H$ h¡&

* O§³eZ ‘| AmZodmbm àdmh = O§³eZ go OmZodmbm àdmh

* K‹S>r H$s {Xem ‘| hoS> H$m j¶ = K‹S>r H$s {dnarV {Xem ‘| hoS> H$m j¶

* S>mgu doBg{dM g‘rH$aU g§Vwï> H$aZm Mm{hE&
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( ) 5

n

2
n

L d
Q

π/42g
fLrQH =  O~{H$ ( ) 52 dπ/42g

fLr =

gm‘mÝ¶V : n  H$m ‘mZ 1.72 go 2.0 VH$ aIm OmVm h¡&

Cnamoº$ go XoIm J¶m h¡ {H$ r H$m ‘mZ nmBn Ho$ {d{eï>Vm na AmYm[aV
hmoVm h¡& ¶o {d{eï>VmE§ h¡&

r = nmBnH$s n[a{‘Vr

f  = nmBn Ho$ nXmW©H$m Kf©U JwUm§H$

L = nmBn bmBZ Ho$ àË¶oH$ emIm H$s b§~mB©

g = Jwê$ËdmH$f©U Ho$ H$maU ËdaU

d = nmBn (Am§V[aH$) H$m ì¶mg

Cnamoº$ g‘rH$aU H$m Cn¶moJ H$aVo hþE, ZoQ>dH©$ dJuH$aU H$mo hb H$aZo
‘| hmS>uH«$m°g nÕ{V H$m Cn¶moJ {H$¶m OmVm h¡& Bg nÕ{V H$mo g³go{gd
Aàmp³g‘oeZ nÕ{V ^r H$hVo h¢& {H$gr ^r ZoQ>dH©$ Ho$ {bE g~go Ob
àdmh Ho$ Eogo {dVaU H$m AZw‘mZ bJm¶m OmVm h¡, {Oggo g^r g§{Y¶m|
na àdmh R>rH$ Vah go hmo&

ZoQ>dH©$ Ho$ àË¶oH$ nmBn Ho$ {bE Q Ho$ AZw‘m{ZV ‘mZ hoVw hoS> bm°g H$s
JUZm H$s OmVr h¡& EH$ g{H©$Q> ‘| Hw$b hoS> bm°g H$mo eyÝ¶ ~ZmE K‹S>r H$s
{Xem ‘| + ve hoS> bm°g Ed§ {dnarV {Xem ‘| - ve  hoS> bm°g Ed§ bm°g
hmoJm&

¶{X Q0 H$mo àdmh H$s Xa ‘mZVo h¢ Ed§ Δ Q àdmh Xa ‘| gwYma ‘mZVo
h¢ Vmo  Q Omo {H$ ghr àdmh Xa h¡&

 Q =  Q0 + Δ Q

Ed§ nmBn Ho$ hoS> bm°g hmoJm,
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HL =  rQn
 = r (Q0 + Δ Q)n

nyao g{H©$Q> Ho$ {bE,

n n
L 0H rQ r(Q ΔQ)∑ = ∑ = ∑ +

~m¶m°{Z‘b {gÜXm§V Ho$ Cn¶moJ go

[ ].....ΔQnQQr rQ 1n
0

n
0

n ++∑=∑ −

My§{H$ Δ Q, Q0  Ho$ ‘wH$m~bo ~hþV N>moQ>r g§»¶m ‘|, AV:

ΔQrnQrQrQ 1-n
0

n
0

n ∑+∑=∑

ghr én go Ob Ho$ àdmh Ho$ {bE nyao g{H©$Q> H$mo g§Vw{bV hmoZm Mm{hE,
AV:

n
0rQ 0= ∑ =

Bg{bE n n-1
0rQ Q rnQ 0∑ + Δ ∑ =

Cnamoº$ ‘| Δ Q H$mo g‘rH$aU go AbJ {ZH$mb {b¶m J¶m h¡& My§{H$ g^r
nmBn ‘| ~am~a h¡&

AV : Δ Q hb H$aZo na

n
0
n-1
0

rQQ -
rnQ
∑Δ =
∑

Cnamoº$ {gÜXm§V H$mo g‘PmZo Ho$ {bE {ZåZ CXmhaU {X¶m J¶m h¢&
CXmhaU - ZrMo {X¶o JE nmBn ZoQ>dH©$ ha nmBn ‘| Ob àdmh H$s Xa
~VmE§&
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n H$m ‘mZ 2.0 {b¶m Om gH$Vm h¡&

àma§{^H$ AZw‘mZ Ho$ {bE {OZ VÏ¶m| H$m nmbZ {H$¶m J¶m h¡& ¶{X
r Á¶mXm h¡ Vmo BgH$m ‘Vb~ h¡ {H$ d H$‘ h¡ Ed§ àdmh H$s Xa H$‘ hmoJr&
nhbm AZw‘mZ ({d{^Þ emImAm| ‘| àdmh H$s Xa hoVw)

byn ABC  ‘| {dVaU Ho$ {bE Δ Q H$s JUZm {ZåZmZwgma h¡-

byn ABC

nmBn rQn r nQ0
n-1

AB 2 X 702 = 9800 2 X 2 X 70 =280

BC 1 X 352 = 1225  1 X 2 X 35 =70

AC -4 X 302 = -3600 -4 X 2 X 30 =240

Hw$b 7425 590

13say12.58
590
7425ΔQ −−=−=
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byn BDC

nmBn rQn r nQ0
n-1

BD 5 X 152 = 1125 5 X 2 X 15 = 150

DC -1 X 352 = -1225  1 X 2 X 35 = 70

CB -1 X 352 = -1225 1 X 2 X 35 = 70

Hw$b -1325 290

( 1325)ΔQ 4.56 say 5
290

− −= = − −

Cnamoº$ g§emoYZm| Ho$ ~mX {d{^Þ nmB©nm|‘| àdmh H$s Xa ZrMo {XE hþE {MÌ
Ho$ AZwgma hmoJr&

{ÛVr¶ AZw‘mZ

byn ABC

nmBn rQn r nQ0
n-1

AB 2 X 572 = 6498 2 X 2 X 57 = 228

BC 1 X 172 = 298  1 X 2 X 17 =34

CA -4 X 432 = -7396 4 X 2 X 43 =344

Hw$b -609 606

Δ Q = - (-609)  / 606 =1.015Say 1
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byn BDC

nmBn rQn r nQ0
n-1

BD 5 X 202 = 2000 2 X 5 X 29 = 200

DC -1 X 302 = -900  2 X 1 X 30 = 60

CB -1 X 172 = -289 2 X 1 X 17 = 34

Hw$b 811 294

3
294

118ΔQ −=−=

Cnamoº$ g§emoYZm| Ho$ Cn¶moJ go {d{^Þ nmB©nm| ‘| àdmh H$s Xa {ZåZmZwgma
hmoJr&

V¥Vr¶ AZw‘mZ

byn ABC

nmBn rQn r nQ0
n-1

AB 2 X 582 = 6728 2 X 2 X 58 = 232

BC 1 X 212 = 411 1 X 2 X 21 =42

CA -4 X 422 = -7056 4 X 2 X 42 =336

Hw$b 113 610

Δ Q = 133/610 =0.185 {OgH$s Cnojm H$s Om gH$Vr h¡&
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byn BDC

nmBn rQn r nQ0
n-1

BD 5 X 172 = 1445 2 X 5 X 17 = 170

DC -1 X 332 = 1089 2 X 1 X 33 = 66

CB -1 X 212 = -441 2 X 1 X 17 = 42

Hw$b -85 278

Δ Q = -(-85)/278 = 0.305, Omo {H$ CnojZr¶ h¡&

9.0 dmëd :

àdmh H$mo {Z¶§{ÌV H$aZo Ho$ {bE dmëd {S>OmB©Z {H$E OmVo h¢&
{OgH$m {deof CÔoí¶ nmBn H$s g’$mB©, nmZr H$mo dmng Zhr OmZo XoZm,
hdm H$mo {ZH$mbZm BË¶m{X hoVw hmoVm h¡& Hw$N> ‘hÎdnyU© dmëd H$m g§{já
{ddaU d Cn¶moJ ZrMo Xem©¶m J¶m h¡&

9.1 bmBZ dmëd :

àdmh H$mo {Z¶§{ÌV H$aZo Ho$ {bE nmBn ‘| C{MV ñWmZ na Bg dmëd
H$m à¶moJ {H$¶m OmVm h¡& BZ dmëdm| H$mo ¶yZr-S>m¶ao³eZb âbmo Ho$ {bE
{S>OmBZ {H$¶m OmVm h¡ na§Vw X~md H$s {Xem n[adV©Z go CbQ>r {Xem ‘|
^r àdmh {H$¶m Om gH$Vm h¡& H$m¶© H$aZo H$s àUmbr na AmYm[aV BZH$m
JoQ> dmëd, ½bmo~ dmëd, ßbJ dmëd BË¶m{X ‘| dJuH¥$V {H$¶m OmVm h¡&

JoQ> dmëd ‘| EH$ ßboQ> D$na - ZrMo ~mYm Ho$ én ‘| MbVr h¢,
{Oggo nmZr H$m àdmh {Z¶§{ÌV hmoVm h¡& ½bmo~ dmëd ‘| EH$ Jmobm ~mYm
Ho$ én ‘| hmoVm h¡& dh ~§X pñW{V ‘| nmBn Ho$ àdmh hmoZodmbr OJh H$mo
~m{YV H$aVm h¡ d Jmobo H$mo {N>Ð go nmg ¶m Xÿa H$a àdmh H$mo {Z¶§{ÌV
{H$¶m OmVm h¡& JoQ> dmëd H$mo ~‹S>o ì¶mg Ho$ nmBnm| ‘| bJmVo h¢& Á¶mXm Va
JoQ> dmëd, I‹S>r pñW{V ‘| ñWm{nV H$aVo h¢& ½bmo~ dmëd {ZåZ ñVar¶
‘mZo OmVo h¢ {Og‘| hoS> j¶ A{YH$ hmoVm h¡& ¶h dmëd I‹S>r Ed§ Am‹S>r
XmoZm| pñW{V ‘| ñWm{nV {H$E Om gH$Vo h¢& ¶h Ü¶mZ ‘| aIm OmE {H$
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O~ ½bmo~ dmëd bJmE OmVo h¢, nmBn bmBZ H$mo nyar Vah nmZr a{hV
H$aZm g§̂ d Zht hmoVm h¡&

dmëd Omo gm°Ho$Q> ‘| H$moZ Ho$ ’«$ñQ>‘ go ~ZmE OmVo h¡& gm°Ho$Q> âbmo
H$s {Xem ‘| IwbVm h¡& Q>ona ¶w³V ßbJ AnZo CÜdm©Ya Aj Ho$ BX©-{JX©
Ky‘Vo hþE nmZr Ho$ âbmo H$mo ~§X d Mmby H$aVm h¡& ßbJ Ho$ Kw‘mZo go
gm°Ho$Q> ‘| {N>Ð Ed§ ßbJ H$mo ‘¡M H$a àdmh H$mo {Z¶§{ÌV H$aVm h¡& Bg
àH$ma Ho$ dmëd ZJÊ¶ à{VamoY§ Ed§ AmYo amoQ>oeZ Ûmam nmZr H$mo {Z¶§{ÌV
H$aVo h¡ Ed§ Bg{bE Bg dmëd H$m à¶moJ H$aZo ‘| H$‘ g‘¶ bJVm h¡&

9.2 MoH$ dmëd, [aâbo³g dmëd, ¶m Zm°Z [aQ>Z© dmëd :

¶h dmëd Ho$db àdmh H$s {Xem ‘| IwbVm h¡ Ed§ nmBn bmBZ ‘|
àdmh Ho$ {dn[aV {Xem ‘| AnZo Amn ~§X hmoVm h¡& ‘w»¶ n§{nJ bmBZ ‘|
{deofV: O~ n§n MbmZm ~§X hmo Vmo nmZr dmng AmZo H$mo amoH$Vo h¢&
BgH$m  Cn¶moJ b§~o d M‹T>mB© dmbo nmBn bmBZ ‘| ̂ r {H$¶m OmVm h¡& Bgo
300 ‘r. A§Vamb na ñWm{nV H$aVo h¢& Vm{H$ nmZrH$m {dn[aV X~md
B§OZ na Z n‹S>o& g³eZ bmBZ Ho$ A§V ‘| ñWm{nV hmoZodmbo dmëd H$mo
’w$Q> dmëd H$hVo h¢&

9.3 E¶a dmëd ¶m E¶a [abr’$ dmëd :

¶o dmëd ‘w²»¶ nmBn bmBZ Ho$ CÀM ßdmB§Q> na,b§~r nmBn bmBZ na
Am¡a Ohm§ T>bmZ n[adV©Z hmo ahm h¡, CgHo$ CÀM ßdmB§Q> na bJmE OmVo
h¢& BZH$m H$m¶© nmZr H$s bmB©Z ‘| ~hmd Ho$ gmW AmB© hdm H$mo ~mha
{ZH$mbZm h¡ Vm{H$ nmZr H$m ~hmd ì¶dpñWV hmo gHo$& ¶o nmBn Ho$ Imbr
hmoZo H$s pñW{V ‘| hdm H$mo A§Xa ^r AmZo XoVo h¢& dm¶w Ed§ {Zdm©V dmëd
~‹S>o ì¶mg H$s bmBZm| ‘| CÝh| {Zdm©V ~ZZo H$maU hmoZodmbo ZwH$gmZ go
~MmVo h¢&

E¶a dmëd ‘| EH$ V¡aVm Jmobm hmoVm h¡ Omo hdm Ho$ {ZH$bZo ~mX dmëd
H$mo ~§X XoVm h¡& 75 {‘.‘r ì¶mg nmBn bmBZ ‘o qgJb E¶a dmëd Ed§
100 {‘.‘r.Ed§ D$na Ho$ ì¶mg Ho$ nmBn Ho$ {bE S>~b EAa dmëd àXmZ
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{H$E OmVo h¢&

‘w»¶ bmBZ Ho$ ì¶mg Ho$ AZwgma gm‘mÝ¶V: bJZodmbo EAa dmëd
{ZåZmZwgma h¡ :

Q>o~b 10

E¶a dmëd H$s Cn¶w³VVm

nmBn ì¶mg E¶a dmëd gmBO

100 {‘. {‘. 40 {‘.‘r.

100 go 200 {‘.{‘. 50 {‘.‘r

250 go 300 {‘. {‘. 80 {‘.‘r.

400 go 500 {‘.{‘. 100 {‘. ‘r.

600 {‘.{‘. 150 {‘.‘r.

E¶a dmëd gm‘mÝ¶V: ñQ>±S>S>© âb¢O dmbo Q>r na bJm¶o OmVo h¢& D$na
ZrMo OmVo b§~o nmBn na ha 400 ‘r. go 800 ‘r. Ho$ A§Va na E¶a dmëd
bJmVo h¢& E¶a dmëd H$mo J‹S>T>m ~ZmH$a bJm¶m OmVm h¡ Ed§ nmZr H$mo
{ZH$bZo Ho$ {b¶o drn hmob ahVm h¡ {Oggo E¶a dmëd go hdm Ho$ gmW
Am¶m hþAm nmZr ^r ~mha {ZH$b gHo$&

9.4 ñH$mda dmëd ¶m ãbmo Am°’$ dmëd :

àoea H$ÝS>çyQ> ‘| ¶o JoQ> dmëd hmoVo h¢, Omo nmBn bmBZ ‘| g~go ZrMo
Ho$ bodb na Iam~ nmZr H$mo ~mha {ZH$mbZo Ho$ {bE bJm¶o OmVo h¢&
g~go ZrMo Ho$ bodb na ñH$mda dmëd H$s {ZpíMV bmoHo$eZ, nmZr H$mo
~mha {ZH$mbZo H$s Oê$aV na {Z ©̂a hmoVr h¡& ñH$ma dmëd H$s {ZpíMV
bmoHo$eZ, nmZr H$mo ~mha {ZH$mbZo H$s OéaV na {Z ©̂a hmoVr h¡& ñH$mda
dmëd gm‘mÝ¶V: 80 go 150 {‘.{‘. S>m¶‘rQ>a Ho$ âb¢O ¶w³V Q>r Ûmam ‘oZ
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bmBZ go ñbyg dmëd H§$Q´>mob VH$ Ow‹S>o hmoVo h¡& ^dZm| Ho$ {bE ~hþVm¶V
OJh H$m°H$ Ed§ ñH$mda dmëd Cn¶moJ hmoVo h¢& BgHo$ ~maå~ma Cn¶moJ H$s
Amdí¶H$Vm AmZodmbo nmZr H$s JwUdÎmm na AmYm[aV, {deofV: nmZr ‘o
CnpñWV {gëQ> H$s ‘mÌm na {Z ©̂a hmoVr h¡&

9.5 àoea [abr’$ ¶m goâQ>r dmëd :

BÝho b§~o nmBn bmBZ ‘| {ZMbo {gao na bJmVo h¢ Ohm± na nmZr H$m
hWm¡‹S>m (dmQ>a h¡‘a) ahVm h¡& ¶o Cg Xm~ H$mo H$‘ H$aVo h¢& ¶h ñdM{bV
dmëd hmoVo h¢ Omo {ZMbr Va’$ A{V[a³V X~md H$s pñW{V ‘| ~§X hmo OmVo
h¢& A{YH$ Xm~ Ho$ pñà§J X²dmam {Z¶§{ÌV dmëd h¢ Omo nyd© {ZYm©[aV X~md
go A{YH$ X~md n‹S>Zo na IwbVo h¢& âb¡O ÁdmB§Q> Ho$ gmW ‘oZ go Ow‹S>Vo
h¢ {Oggo eof nmBn bmBZ H$mo {~Zm ZwH$gmZ nh§þMmE {ZH$mbm Ed§ ‘aå‘V
Ho$ ~mX bJm¶m Om gH|$&

10.0 n§n

nmZr H$s n§qnJ JwéËdmH$f©U ~b, Kf©U ~b H$mo nrN>o N>mo‹S>H$a nmZr Ho$
àdmh H$mo Amdí¶H$ én go VoO H$aZo Ho$ {bE H$s OmVr h¡& {S>gßbog‘|Q>
n§n Ed§ H|$ÝÐàgmar n§n, n§nmo Ho$ àM{bV dJuH$aU h¡&

10.1 {S>gßbog‘|Q> n§n :

¶h n§n ao{gàmoHo$qQ>J T>§J go H$m¶© H$aVm h¡& ¶h n§n Xmo àH$ma Ho$ hmoVo
h¡& O¡go aogràmoHo$qQ>J Ed§ S>m¶’«$m‘ n§n& aogràmoHo$qQ>J n§n, A§{V‘ {gao na
CÀM hoS> Ho$ {bE AÀN>m H$m¶© H$aVo h¢&

10.2 goÝQ´>râ¶yJb n§n :

Bg n§n ‘o MH«$mZwH«$‘ Bånoba hmoVo h¢ {Oggo nmZr H$mo CÀM J{V
àXmZ hmoVr h¡, Omo JwéËdmH$f©U Ed§ Kf©Ur¶ ~b go A{YH$ ~b n¡Xm
H$aVr h¡& ¶h n§n ~mX ‘| Xmo ‘w»¶ àH$ma ‘| ~m§Q>o JE h¢&

1. àm¶q‘J Q>mB©n
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2. g~‘{g©~b Q>mB©n

àm¶q‘J n§n, nmZr H$s gVh Ho$ D$na ñWm{nV {H$E OmVo h¢& òmoV Ed§
n§n Ho$ ~M g³eZ nmBn hmoVm h¡& g³eZ n§n go hdm ~mha {ZH$mbZo Ho$
{bE àm¶q‘J H$s Amdí¶H$Vm hmoVr h¡& nmZr H$s gVh ‘o Bånoba Ho$ ~rM
Ho$ A§Va H$mo g³eZ {bâQ> H$hVo h¢& gmYmaUV: g³eZ {bâQ> 7 ‘rQ>a
VH$ ‘¶m©{XV hmoVm h¡& g§³eZ n§n X²dmam nmZr ItMZo H$s j‘Vm, dm¶w‘§S>br¶
Xm~ Ho$ Ûmam nmZr H$s D§$MmB© H$mo ghmam XoZo H$s j‘Vm go {ZYm©[aV hmoVr
h¡& O~ ~oamo‘rQ>a ‘a³¶war 762 {‘.‘r. na hmoVm h¡, ObñV§^ H$s D§$MmB©
762 x 13.6 (‘a³¶war H$s {d{eï> KZËd) = 10.36 ‘r. hmoJr na§Vw
dmVmdaU Ho$ X~md ‘| A§Va, Hw$E§ ‘| nmZr H$s gVh ZrMo OmZm ¶m n§n H$mo
D§$Mm H$aZm Ed§ n§n H$s H$m¶©j‘Vm Ho$ {bE Hw$N> Ny>Q> Adí¶ ~ZmE aI|&
BgHo$ {bE H$‘ go H$‘ 2.44 ‘r. H$s Ny>Q> aIr OmE& Bg{bE 7.92 ‘r.
dh A{YH$V‘ D±$MmB© h¡ {Og‘| n§n H$m nyao g‘¶ g§VmofOZH$ én go
H$m¶© H$aZm Ano{jV h¡& ¶Ô{n,Am¡gVZ H|$ÝÐàgmar n§nmo Ho$ gmW g³eZ
{bâQ> A{YH$V‘ 4.5 ‘r.‘¶m©{XV h¡&

n§n Ho$ hmg© nm°da H$s JUZm ZrMo Xem©¶r JB© h¡&

60
h)Pg(HL

W Tg +
=

   60
h)9.81(HPL Tg +×

=

W = 0.1635Lg (HT + h) watts

   
4562

h)(HL Tg +
=

(in horse power)

Lg = Ob àdmh brQ>a / {‘ZQ>

P  = Ob H$m KZËd = (100 {H$J«m / KZ ‘r.)
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g = Jwê$Ëdr¶ ËdaU (9.81 ‘r./goH|$S>2)

HT = Hw$b hoS> {S>ñMmO© hoS> Ed§ g§³eZ hoS> g{hV (‘rQ>a)

h = ‘rQ>g© ‘| hoS> bm°g

W = n§n H$s Aíde³V

Cnamoº$ gyÌ ‘| n§n H$s H$m¶©XjVm em{‘b Zht h¡& AV: Cnamoº$
g‘rH$aU na AmYm[aV n§n Ho$ àmdYmZ H$m {ZU©¶ boVo g‘¶ n§n H$s
H$m¶©XjVm H$mo ^r Ü¶mZ ‘| aIZm Mm{hE&

nmZr H$s {S>brdar Ho$ ßdmB§Q> go, S´>m-S>mD$Z Ho$ níMmV Hw$E§ ‘| nmZr
H$s gVh VH$ Q>moQ>b hoS> hmoVm h¡& Hw$E§ ‘| ‘hrZ g¢S> nmZr Ho$ gmW ~h
H$a Zht AmE Bg{bE Q>çy~ dob ‘| S´>m S>mD$Z 2.0 ‘r. VH$ à{V~§{YV h¡&
n§n H$s j‘Vm H$mo {ZYm©[aV H$aVo g‘¶ ¶h Ü¶mZ aH|$ {H$ n§qnJ H$s Xa
gm‘mÝ¶V: narjU Ûmam {ZYm©[aV Ob H$s ‘mÌm Ho$ 60% go A{YH$ Z
hmo&

Q>¢H$ H$s g§M¶Z j‘Vm na n§{nJ Ho$ K§Q>o {Z ©̂a hmoVo h¢& n§qnJ K§Q>o H$‘
H$aZo go ñQ>moaoO j‘Vm ~‹T>mZr hmoVr h¡&

10.3 h¢S> n§n

nmZr H$s H$‘r Xÿa H$aZo Ho$ {bE h¢S> n§n H$m Cn¶moJ AbJ ñWmZ
O¡go N>moQ>r H$mbmoZr, bodb H«$mqgJ, N>moQ>o ñQ>oeZ Ohm± nmZr H$s Amdí¶H$Vm
H$‘ hmoVr h¡ Ed§ nmZr Amny{V© {dÚwV n§n go ¶m b§~r nmBn Ûmam H$aZm
‘h§Jm hmoVm h¡, ‘| {H$¶m OmVm h¡& H$B© OJh {dÚwV gßbmB© Ho$ Iam~ hmoZo
Ho$ ‘m‘bo ‘| nmZr Ho$ {bE h¢S> n§n H$mo ñQ>¡ÝS> ~m¶ Ho$ én ‘| aIm OmVm
h¡&

10.3.1 e¡bmo dob h¢S> n§n : (H$‘ JhamB© dmbo Hw$E§ H$m h¢S> n§n)

AmB©. Eg. : 8035-1976 Ho$ AZwgma {Z{‘©V ""e¡bmo dob h¡S>n§n''
8.0 ‘r. JhamB© VH$ go nmZr {ZH$mbZo Ho$ {bE Cn¶wº$ h¡& n§n {gboÝS>a
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Ho$ Am§V[aH$ ì¶mg go n§n H$m {ddaU {X¶m OmVm h¡& ¶h 65 {‘. ‘., 75

{‘. ‘. Ed§ 90 {‘.‘r. Ho$ ‘mZH$ AmH$ma Ho$ hmoVo h¢& Cnamoº$ AmH$ma Ho$
n§nmo H$mo 20 ~ma MbmZo na 6.8,11.3 Ed§ 17.0 brQ>a EH$Ì hmoVm h¡&
Cnamoº$ nmZr Ho$ àdmh H$s ‘mÌm n§n H$s ~m°S>r H$mo nmZr go nyar Vah ̂ ar
hmoZo na 1.5 ‘r. ñW¡{VO{Zdm©V na Zmnr OmVr h¡& Bg àH$ma Ho$ h¢S> n§n
H$mo H$mñQ> Am¶aZ Ed§ {nñQ>Z am°S> H$mo ‘mB©ëS> ñQ>rb go ~Zm¶m OmVm h¡&

10.3.2 S>rn dob h¢S> n§n : (Jhao Hw$E§ Ho$ h¢S> n§n)

AmB Eg : 9301 ""S>rndob h¢S> n§n {d{eï>VmE§ (3 ar nwZamd¥{Îm)''
Ho$ AZwgma Bg h¢S> n§n H$m {Z‘m©U {H$¶m OmVm h¡& Bg àH$ma Ho$ S>rn
dob h¢S> n§n H$mo ""B§{S>¶m ‘mH©$ II h¢S> n§n'' Ho$ Zm‘ go ^r OmZm h¡& Bg
àH$ma Ho$ h¢S> H$m Cn¶moJ 20 ‘r. go 50 ‘r. VH$ JhamB© Ho$ Hw$E§ go nmZr
{ZH$mbZo hoVw {H$¶m OmVm h¡& Bggo A{YH$ JhamB© na BZ n§n go n¶m©á
Ob àdmh Zht {‘bVm h¡&

Bg n§n Ho$ {bE Or. AmB©. nmB©n AmB©Eg : 1239 ^mJ (1) ‘Ü¶‘
XOm© H$m gm§Ho${VH$ {N>Ð ‘mn (Zm°{‘Zb ~moa gmBO) 150 {‘.‘r. hmoVm h¡&

narjU Ho$ g‘¶, EH$ {‘ZQ> ‘o 40 bJmVma ñQ´>moH$, 1 {‘ZQ> ‘|
bJmZo go 15 brQ>a go H$‘ nmZr Zht XoZm Mm{hE& {S>ñMmO© Q>oñQ> Ho$
CÔoí¶ Ho$ {bE 200 brQ>a H$m nyam S´>‘ bo Ed§ n§n H$s nyar Vah àmB©‘
hmoZm Mm{hE&

11. nmZr H$m ew{ÕH$aU-

‘mZd H$s InV Ho$ {bE Amny{V© {H$¶m OmZodmbm Ob ewÕ hmoZm
Mm{hE& nmZr ‘mZH$ JwUdÎmm AmB© Eg : 10500 ‘| AZwgma hmoZr Mm{hE&
gmYZm| go àmá An[aîH¥$V nmZr H$s ‘mZH$m| H$s nw{ï> Ho$ {bE ew{ÕH$aU
H$s Amdí¶H$Vm hmoVr h¡&

{ZåZ{b{IV âbmo S>m¶J«m‘ ‘| Xem©¶o AZwgma nmZr H$m ew{ÕH$aU
{H$¶m OmVm h¡& ({MÌ 10)
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{MÌ 10 : à{H$¶m AmaoI

11.1 N>ZmB© (ñH«$sqZJ)

n{Îm¶m| Ed§ Q>h{Z¶m| BË¶m{X H$r gVh na amoH$Wm‘ ‘| ñH«$sZ H$m
Cn¶moJ hmoVm h¡& gm‘mÝ¶mV: 6 {‘. ‘r. H$s Ombr bJmB© OmVr h¡&

11.2 VbN>Q>rH$aU (go{S>‘oÝQ>oeZ)

~o{gZ ‘| go{S>‘oÝQ>oeZ Ûmam V¡aVo ~‹S>o H$Um| H$mo hQ>m¶m OmVm h¡& O¡go
hr nmZr ~o{gZ ‘| àdoe H$aVmh¡, àdmh J{V H$‘ hmo OmVr h¡ Am¡a
JwéËdmH$f©U Ho$ H$maU, ~‹S>o H$U ~o{gZ Ho$ Vb ‘o O‘m hmo OmVo h¢& ~o{gZ
Ho$ ’$e© H$mo A§V H$r Amoa ñbmon {X¶m OmVm h¡& ~o{gZ H$mo Bg Vah
{S>OmBZ {H$¶m OmVm h¡ {H$ ~‹S>o H$U Ho$ AmZo na dh ~mha OmZo Ho$ nyd©
Vbr ‘| O‘ OmE&

{MÌ 11 : {MÌ N>Q>rH$aU Q>§H$s (go{S>‘oÝQ>oeZ Q>¢H$)

¶{X Q >àdmh H$s Xa h¡, g‘Vb J{V Q/A hmoJr Ohm± go³eoZb
E[a¶m
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A = Mm¡‹S>mB© (w) x D§$MmB© (ht) h¡

Bg{bE V = Q/A = Q/Wht

¶{X goQ>qbJ dobmo{gQ>r Vs h¡, V~ ~o{gZ Ho$ Vb ‘| H$U Ho$ ~¡R>Zo Ho$

{bE g‘¶ 
s

t

V
h

 goH§$S>, Cgr g‘¶ Ho$ Xm¡amZ H$U g‘Vb ‘| Lt  Xÿar nma

H$aVm h¡&

A§V: 
tt

t
s

s

t

WL
Q

L
VhV

V
Lt

V
h ===

{Ogo gVh Amoìha ßbmo aoQ> ^r H$hm Om gH$Vm h¡& Vs H$m ‘mZ,
ñQ´>moH$ bm° Ho$ Cn¶moJ go kmV H$a gH$Vo h¢&

2
ps

t
s p)d(p

h
gV −= , aoZmëS> Z§~a  <0.5

Ohm§

g - JwéËdmH$f©U Ho$ H$maU ËdaU

ps  - H$Um| H$m KZËd

p - nmZr H$m KZËd

ht - go{S>‘|ÝQ> Ho$ Cna nmZr H$s JhamB©

Lt - Q>~w©boÝg OmoZ H$mo N>mo‹S>H$a Q>¢H$ H$s b§~mB©

dp - H$Um| H$m ì¶mg

L - nmZr H$s S>m¶Zm{‘H$ {dñH$mo{gQ>r

{‘Å>r Ho$ ‘hrZ H$Um| (V¡aVo) H$mo hQ>mZm H$m’$s g‘¶ boVm h¡ AV:
CÝh| hQ>mZo Ho$ {bE {’$Q>H$ar {‘bmZm n‹S>Vm h¡& {Oggo H$B© N>moQ>o H$U
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EH$ Xÿgao go Ow‹S>H$a ^mar hmo OmE d OëX goQ>qbJ Q>¢H$ ‘| O‘ gH|$&
N>moQ>o H$Um| Ho$ Amgnmg Ho$ {dÚwVr¶ Am¶Z H$mo ApñWa H$aZodmbr
amgm¶{ZH$ VH$ZrH$ H$mo H$moEJwboeZ H$hVo h¢& BZ pñWa H$Um| Ho$ BH$Æ>m
hmoZo Ho$ {bE Yr‘o§ {‘bmZo H$s à{H«$¶m H$mo âbm³Hw$boeZ H$hVo h¢&

âbm³Hw$boeZ Ho$ {b¶o gm‘mÝ¶V: Eb‘ (Al2(SO4)3) H$m Cn¶moJ
hmoVm h¡&

{’$Q>H$ar (Eb‘) H$m Cn¶moJ H$aZo Ho$ {bE nmZr H$m nr. EM.‘mZ 4
go 7 Ho$ ~rM hmoZm Mm{hE& Eb‘ H$s ‘mÌm H$m {ZYm©aU âbm³Hw$boeZ H$m
à¶moJ H$a nmVm bJm¶m OmVm h¡& ¶h gm‘mÝ¶V: 0.03 go 0.13 J«m‘/
brQ>a hmoVr h¡&

11.3 ew{ÕH$aU

go{S>‘oÝQ>oeZ Ho$ níMmV AmZodmbo nmZr H$mo {’$ëQ>a go JwOmam OmVm
h¡& {’$ëQ>a Xmo àH$ma Ho$ hmoVo h¢& aoV H$m Yr‘m {’$ëQ>a Ed§ aoV H$m VoO
{’$ëQ>a& Hw$N> N>moQ>o H$m¶© Ho$ {bE àoea {’$ëQ>a H$m Cn¶moJ {H$¶m OmVm
h¡&

11.3.1 aoV H$m Yr‘m {’$ëQ>a (ñbmo g¢S> {’$ëQ>a)

¶hm± na ‘hrZ Ed§ H$‘ J«oS>oS> aoV H$s naV| hmoVr h¡& g¢S> H$m à^mdr
gmBO (d10), 0.2 go 75 ‘r. hmoVr h¡&

Bgo H$‘ go H$‘ 0.5 ‘r. {H$¶m OmV gH$Vm h¡& O~ Bggo hmoZodmbm
hoS> H$m ZwH$gmZ 60 go. ‘r Á¶mXm hmoZo bJVm h¡ V~ Bggo g’$mB© H$s
Amdí¶H$Vm hmoVr h¡& ¶{X nmZr ‘| Q>~w©{S>Q>r (Turbidity) 30 JTU  go H$‘
hmo Vmo {~Zm g’$mB© Ho$¶o H$ar~ 6 gámh VH$ Mb gH$Vm h¡& Bg g’$mB©
Ho$ {bE Cna H$s H$ar~ 20-30 {‘.‘r. H$s aoV H$s naV H$mo {ZH$mb {X¶m
OmVm h¡&

aoV H$s naV 0.3 ‘r. ‘moQ>o J«odb H$s naV Ho$ D$na hmoVr h¡&-Omo {H$
erf© ‘| 5 {‘. ‘. B’o$p³Q>d gmBO go ZrMo 50 {‘. ‘r. B’o$p³Q>d gmBO
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VH$ Ho$ AmH$ma Ho$ hmoVo h¢& ñbmo g¢S> {’$ëQ>a H$s AZw‘m{ZV {’$ëQ>aoeZ
Xa 0.1 go .15 m3/m2/hr hr h¡& Bggo 99% ew{ÕH$aU àmá hmoVm h¡&

11.3.2 aoV H$m VoO {’$ëQ>a (a¡{nS> g¢S> {’$ëQ>a)

a¡{nS> g¢S> {’$ëQ>a ̂ r aoV H$s Vhm| go ~Zm¶m OmVm h¡& Bg‘| ‘moQ>r aoV
H$m Cn¶moJ hmoVm h¡ Bg{bE nmZr ew{ÕH$aU H$s Xa A{YH$ hmoVr h¡&
gmYmaUV: a¡{nS> g¢S> {’$ëQ>a H$s ew{ÕH$aU H$s Xa 4.8 go 6‘r3 /‘r2/
K§Q>m h¡& a¡{nS> g¢S> ‘| Cn¶moJ H$s JB© aoV Yyb a{hV g»V Ed§ AnK{f©V
à{VamoYH$ Ed§ ³dmQ>©O ¶m ³dmaOmBQ> H$s hmoVr h¡& {OgH$m 40% Ho$
hmBS´>mo³bmo[aH$ E{gS> ‘| 24 K§Q>o Sw>~mZo Ho$ níMmV 5% go A{YH$ dOZ
H$‘ Zht hmoZm Mm{hE& 0.45 go 0.70 {‘. ‘r. Ho$ à^mdr AmH$ma Ed§
EH$ê$nVm JwUm§H$ 1.3 go 1.7 dmbr aoV a¡{nS> g¢S> {’$ëQ>a ‘| Cn¶moJ H$s
OmVr h¡& aoV Ho$ naV ‘moQ>mB© 0.6 go 0.75 ‘r. hmoVr h¡& Omo 0.45 ‘r.
‘moQ>mB© Ho$ J«odb bo¶a Ho$ D$na ahVr h¡&

J«odb H$s à^mdr gmBO 2 go 5 {‘. ‘r. erf© na Ed§ 50 {‘. ‘.
{ZObo ñVa na hmoVr h¡& ew{ÕH$aU g§¶§Ì ‘| H$‘ go H$‘ 2 ¶w{ZQ> àXmZ
{H$E OmZo Mm{h, Bggo ha d³V H$‘ go H$‘ 1 ¶y{ZQ> {’$ëQ>aoeZ Ho$ {bE
CnbãY hmoJm&

gm‘mÝ¶ ~hmd Ho$ {dn[aV {Xem ‘| nmZr ~hm H$a a¡{nS> g¢S> {’$ëQ>a
H$s g’$mB© H$s OmVr h¡& nhbo hdm 600-900 Ipm/m2 H$s Xa go 0.35

{H$.J«m./go. ‘r2 Ho$ àoea g 5 {‘ZQ> Ho$ {bE {dnarV {Xem ‘| àdm{hV
H$aVo h¢&

BgHo$ ~mX {dnarV {Xem ‘| nmZr àdm{hV H$aHo$ Yyb H$mo hQ>mVo h¡&
YwbmB© H$m J§Xm nmZr Zmbr Ûmam ~mha {ZH$mbm OmVm h¡& Hw$b {’$ëQ>S>©
‘mÌm H$m bJ^J 2% nmZr ~¡H$ dm°e ‘| IË‘ hmoVm h¡& a¡{nS> g¢S> {’$ëQ>a
go àmá nmZr ‘| Q>{~©S>rQ>r 1 OoQ>r¶y go A{YH$ Zht hmoZr Mm{hE& gm’$
{’$ëQ>a ‘| hoS> ‘| 0.15 go A{YH$ H$‘r Zht hmoZr Mm{hE& a¡{nS> g¢S>
{’$ëQ>a Ûmam nmZr H$s H$ar~ 90% g’$mB© H$s Om gH$Vr h¡&
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11.4 nmZr H$mo amoJmUw-‘wº$ H$aZm

¶h nmZr Cn¶moJ H$aZo Ho$ nyd© AmJ}{ZH$ ‘oQ>a Ed§ ~¡³Q>r[a¶m H$mo IË‘
H$aZo H$s à{H«$¶m h¡& ³bmoarZ, AmoOoZ Ed§ nam~¢JZr {H$aUm| go ¶o H$m‘
gm‘mÝ¶V: {H$¶m OmVm h¡& Ob àXm¶ g§¶§Ì ‘| gm‘mÝ¶V: ³bmoarZ H$m
Cn¶moJ {H$¶m OmVm h¡ ³¶m|{H$ BgH$s H$s‘V H$‘ h¡&

11.5 ³bmo[aZoeZ H$m {gÕm§V

{Og nmZr H$m ³bmo[aZoeZ H$aZm hmo CgHo$ ‘Q>‘¡bonZ H$m gm’$ hmoZm
Amdí¶H$ h¡& nmZr Ho$ {bE Amdí¶H$ ³bmoarZ H$s JUZm H$aZm Mm{hE&
{XE JE nrEM ‘mZ d Vmn‘mZ na nmZr ‘o àdm{hV ³bmoarZ H$s ‘mÌm d
Ano{jV g‘¶ Ho$ ~mX ~Mo hþE ³bmoarZ H$s ‘mÌm (Omo {H$ gmYmaUV¶m
60 {‘ZQ> hmoVm h¡&) Ho$ AÝVa H$mo ³bmoarZ H$s ‘m§J H$hVo h¢& BgH$m AW©
h¡ {H$ ³bmoarZ H$s dh ‘mÌm Omo nmZr ‘| CnpñWV OrdmUw d CnpñWV
H$m~m©{ZH$ nXmWm} H$mo Zï> H$a gHo$& O~ nmZr H$s ³bmoarZ H$r Amdí¶H$Vm
eof Zht ahVr h¡ Cgo "~«oH$ ßdmB§Q>' H$hVo h¢& ¶{X CgHo$ ~mX Am¡a
³bmoarZ {‘bmB© OmE Vmo, ‘wº$ ³bmoarZ HOCL d OCL Ho$ ê$n go nmZr
‘o CnpñWV hmoJr Bgo ’«$s ³bmoarZ H$hVo h¢&

hmBnmo³bmoag E{gS> Ed§ hmBnmo³bmoamB Am¶Z XmoZmo amoJmUw ZmeH$ h¡,
na§Vw hmBnmo³bmoag E{gS> A{YH$ à^mdr hmoVm h¡& ~¡³Q>r[a¶m Ed§ dm¶ag
H$mo ‘maZo Ho$ {bE H$‘ go H$‘ 1 K§Q>m g§nH©$ ‘| aIZm Amdí¶H$ h¡&
³bmoarZ {‘bmZo Ho$ 1 K§Q>m Ho$ níMmV hr nmZr H$m Cn¶moJ {H$¶m OmZm
Mm{hE& g§M¶Z Ed§ {dVaU Ho$ Xm¡amZ OrdmUw Ho$ {‘bZo Ho$ d³V ¶hr eof
³bmoarZ gwajm XoVr h¡&

nmZr ‘| CnpñWV OrdmUwAm| Ho$ {bE Amdí¶H$ ³bmoarZ Ed§ 0.5 mg/1

H$s eof ³bmoarZ H$s Omo‹S>H$a Amdí¶H$ ³bmoarZ H$s ‘mÌm JUZm H$s
OmVr h¡&
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11.5.2 ³bmo[aZoeZ H$s nÕ{V

~‹S>o n¡‘mZo na ³bmoarZoeZ H$aZo Ho$ {bE ³bmoarZ, J¡g Ho$ én ‘| nmZr
‘| S>mbVo h¡& ¶h gñVr, VoO, Xj Ed§ bmJy H$aZo Ho$ {bE AmgmZ nÕ{V
h¡& nmZr ‘| ³bmoarZ S>mbZo Ho$ {bE ³bmo[aZoqQ>J CnñH$a Amdí¶H$ hmoVm
h¡&

³bmoao‘mB©Z ³bmoarZ d A‘mo{Z¶m H$m {‘lU h¡& Omo A{YH$ ñWm¶r
eof ³bmoarZ àXmZ H$aVm h¡& CZH$s à{V{H«$¶m Yr‘r hmoVr h¡& Bg{b¶o
¶h nmZr H$s A{YH$ Xÿar VH$ n§qnJ Ed§ b§~o g‘¶ Ho$ g§M¶Z Ho$ {bE
Cn¶moJr h¡&

N>moQ>o Vm¡a na nmZr H$mo amoJmUw a{hV H$aZo Ho$ {bE ãbrqMJ nmdS>a
(CaOCl2)  H$m Cn¶moJ {H$¶m OmVm h¡& {Oggo g’o$X E‘m}’$g nmdS>a
hmoVmh¡& {Og‘| ³bmoarZ H$s VrIr J§Y hmoVr h¡&

¶h AñWmB© ¶m¡{JH$ h¡& {Og‘| hdm, àH$me Ed§ Z‘r go bJmVma
³bmoarZ KQ>H$m| H$s H$‘r hmoVr h¡& Bg{bE Bgo A§Yoao, R>§S>o, gyIo OJh na
O§J a{hV ~§X {S>ã~o ‘| aI|& ãbrqMJ nmdS>a Ho$ §̂S>ma ‘| ³bmoarZ KQ>H$
H$s ~ma-~ma Om±M H$aZm Mm{hE& H$ar~ 2.5 J«m‘ Ho$ AÀN>o ³dm{bQ>r Ho$
ãbrqMJ nmdS>a go 1000 br. nmZr H$mo amoJmUw a{hV {H$¶m Om gH$Vmh¡&
¶h VH$ar~Z 0.7 mg H$s ³bmoarZ EH$ brQ>a nmZr ‘o n¡Xm H$aoJm& ZE ~Zo
ãbrqMJ nmdS>a ‘| 33% ³bmoarZ CnpñWV hmoVr h¡&
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g§Ho$Vmjam| H$s gyMr

C. - h¡OZ E§S> {d{b¶‘ JwUm§H$

C.I. - H$mñQ> Am¶aZ

dp - H$Um| Ho$ S>m¶‘rQ>a (ì¶mg)

Dd.  - nmBn H$m Am§V[aH$ ì¶mg

D10' D60' D10 - Dx aoV H$m Zm{‘Zb AmH$ma {bE x % nma nmE|Jo

e - D$^am hþAm IwaXþamnZ

f - Kf©U JwUm§H$

g - JwéËdmH$f©U Ho$ H$maU ËdaU

G.I. - JoëdZmB©ÁS> Am¶aZ

hl - ‘mBZa bm°g

ht - go{S>‘|Q> Ho$ Cna nmZr H$s JhamB©

Hl - hoS> bm°g

Hr - Q>moQ>b hoS> {S>ñMmO© Ed§ g³eZ hoS> g{hV ‘rQ>a ‘|

k - à{VamoY JwUm§H$

L - nmBn H$s b§~mB©

Lq - Ob àdmh H$s Xa (brQ>a/ {‘ZQ>)

Lt - Q>~w©b|g OmoZ H$mo N>mo‹S>H$a Q>°H$ H$s b§~mB©

nb - emImAm| H$s g§»¶m

N - OmoS>mo H$s g§»¶m

P - Om§M Ho$ Xm¡amZ Am¡gVZ X~md
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q3 - [agmd H$s ñdrH$m¶© Xa (go.‘r.3/K§Q>o)

Q - Ob àdmh H$s Xa

r - nmBn H$s n[a{‘{V

R - hmBS´>m°{bH$ ao{S>¶g

Ry - aoZmëS²>g Z§~a

S - hmBS´>m°{bH$ J«o{S>E§Q>

V - nmZr H$m doJ

Vs - ZrMo ~¡R>Zo H$s Xa

w - nmZr Ho$ Q>¢H$ H$s Mm¡‹S>mB©

w - n§n H$s Aíde{º$

ρ - nmZr H$m KZËd

μ - nmZr H$s S>m¶Zm{‘H$ {dñH$mo{gQ>r

  






