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(c) ketabton.com: The Digital Library
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(1)0Q=q*VZ1+Z2+7Z3+ -+ Zn

S Aamlane by A g )5 (o, eom(Lit/sec)h 2 Jlaie (La(Z) (S e 48 4 4y o
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(c) ketabton.com: The Digital Library

A3 0 Ol 3IUS ) (s 4l GUS (5550 gl asluan

S R
Apilaa (A 3 A g 92912-1.2
el (g ) 4ala

WATER SUPFLY SCHEME

1.2055 (3)

Calculation For part (a-b) 4sslaa ol A s(a-b) J3ia aads
drlae 43 aigohl dn do ol o 82 ASA 50 @l a8 D g Dl o AR
s ool s aeat R ASA 55 o S ARl ) OASGe (S (Fitting) i 4 sulny Ly (2 sS

35S Aanlae ddaul 5 4y Jge ) 8 (g2 Hlad

Q=025%Z +Z, +Z3+ -+ Z,
2 8 .62 dly (Flash valve cwe) SR ol (Tap) &8 SR sospart(a-b)2
s> sl Al (Loading unit) aldiul 43 43 Table(5-A) 2 s U
Qa-b) = 0.25 * V4 x1.44 + 4+ 4.32 = 1,2Lit/sec
Y Ay dm )0 4y Jsa s oV ol sy 4agla Skl i 55 g5 (V=1m/sec) e ju (o 41
52500

d=11%,/Qx1073 2).

=0,038m=~40mmd,_p) = 1.1 % /Qa_py = 1.1 x4/1,2 x 1073
Gud b JANa 4y (Sl ga e jll g3 gliy S gu y 4 gl
NEARSEY qusy«ﬁuj)uwm@_g;&}uum 43X g1 g yhady yn

6 = 16,20,32,40,50,65,70,80,90,100,. (all Diminsion by mm)
@EHise s s Dl ot e g adag) ) Y 43 (38mm) Lkl Jis 4 daulaey 2 40 A
4 e ki o 50 A0 A (02 (40Mm) 4xs 2 sewd (S Hhi 4y o 4T el (saean 3 it g
L35S ol 45 o) ) saiVa ) 5 S Asulae e pu s 58 iy (S kS
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4xQ

d2
(4) —>Q—V*T—>V—Hd2

4x1.2%1073
= = 0.95m/sec
3.14(0.04)2

4 (0.4-3)m/sec .2 Ce 4ty 5 L)) oY 4 (0.95m/sec) i s Ce o o A A
_*5‘551:\&:\9:Q@waj\_ddﬂcy;.u.u&ﬁ‘&—q}dﬁcﬁ\jéd\jﬂ\
_ 10.62xL Q 1.85
he = d4-87 * (E)
SN A .l (Tee) & &2 (7) o) ) (Elbow) sl (2 (90°) s o Part(a-b) 2
5090 Y 49 galiiul 443 45 Table(5-B) dsaaa (Al says) Jalaa

h _ 10.62(5315+0,040x33+7 X 30X 0.040)  12+1073, gg
fla=b) = (0.040)*87 ( 120 )

0,57m

=> hf-p) =

Calculation For part (c-d) 4ssbaa ol (A (c-d)2 Jida aadya
Qre—dy = 0.25 % \JZy + Zy + Z3 + -+ Zy
Q(c—a) = 0.25 * V4 * 1 = 0,5Lit/sec
die—gy = 1.1 % {/Q(c—q) = 1.1 %/0,55% 1073 = 0,024m
=> d(c—d) =0,032m => d(c—d) = 32mm
s i yhal ot e pagag) )y Y 4 (24mm) Lkl Jis 4 dsalaan 2 45 A
e Hhl a5 AR (63 (32mm) 43 o s (S DB 4 sl A Hhad a3 et g

S oaldiul 45 ol (gaiVa 5l 5 S dsulae Cie e Al o g Sk
4xQ

s 0=V 1Y Sy
(4)_>Q_V* 4 _>V_Hd2

_ 4*Q(c-d) _ 4%0,55%¥1073

Vie-d) = @z T 31400327 0.68m/sec
4 (0.4-3)m/sec .2 Loy 4ed 5 2l Y 4 (0,68m/sec) di sy D s o 4S5 A
_JjSa\JﬁQ@Mw}\_daﬁnww&ﬁ«bdﬂddé\}éd\j)ﬁj\

_ 10.62x*L Q 1.85
hf_ d4-87 * (z)

(2 &l s Tee &1 0 o) (Elbow) 22 90° 4dlas: (S Part(c-d) 2
_10.62(5,315+0,032%33+3%0,03230) _ ,0,55¢1073, 1 g= _
Beee-a) = (0,032)%87 (T ) = hie-ay = 0,16m

Calculation For part (x-d) 4estae s )bl (A p(x-d) J e addss
S dsalae D)l Jio sagl ga S0 43 i el Cad 45 (Boiler) 2 4s s 4ed
Q= 0.25*\/Zl+22+Z3+"'+Zn
Qx—a) = 0.25* V1 * 1 => Qx_qy = 0,25Lit/sec

d(x—d) =1.1=x 1/Q(X—d) =1.1%40,25%103=0,017m => d(x—d) =

0.02m = 20mm

(S Aanlae Al Cie jusiy S L) ks e R

4%0,25%1073
= 0,79m/sec

"~ 3.14(0,020)2
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A3 0 Ol 3IUS ) (s 4l GUS (5550 gl asluan
Glalica (gl (50 aulia eA\:u e 9 (53 Jald é J 5 4 (0_4-3)m/secq e juw 48D
10.62x*L
hf = — % (%)1'85 => _}}S o\.lgg

d4—.87
0,25%10~ )1 85 hge_a) = 0,13m

10.62(1,527+0.020+33)
Calculation For part (v-s)4sataa s Ll (A jp(v-s)2 JHa addsd

heex-a) = (0.020)487 * T

Q :\/Zl+ZZ+Z3+“.+Zl‘1
Qeu—s) = 0.25 * VT * 1,34 ¥ 1% 432 => Q(_s) = 0,6Lit/sec

d(v—s) =1.1+% 1/Q(V—S) =1.1%4/0,6* 1073 = 0,026m => d(v—s) =

0.026m = 32mm

e Al Al e jugig S by ki a se aS R

V= ;;1% => V(y-s) = 0,74m/sec

Glagbia (gl (60 slia aaly Gy 55 (62 Juli > J) sl 4y (0.4-3)m/secy Ce w422
hf — M * (%)1'85 => _}}S b\.l..)..:\

d4—.87
* * x10~3
hiys) = 10.62(2,862(—|(—)(')(.)(;32§423+0,032 30) (0,61218 Y185 => h¢w—s) = 0,15m
Ol Jhlisy (S 5350 e sl 3 4 45 (5 0l e A 5 (o2 AU RIS
35S k1 G e (48 aulaes 55 (5 ) )Ne
Calculation For Part (b-e) 4salaa Ji 59 g0 43853 43 )18 43 J e addns
15 (Tap)or 88 (W.C) 55518 S i ki s deSn 4y 4y s 5 2 4568
b (ks o) (5slua oy (A p(a-b)le Glhony B (2l sl S JsSos 4
S Asulan (o Glaglia (5 L8 A g g st (SHk1 4y L g

Q(p-e) = 1.2Lit/sec
04m = 40mm d_e) =
S Aalae e e 2l 5 S Al se kil (2 A8 A
=>Vp-e) = 0.95m/sec, So safe
2l (Tee) 4la 5 (S 43 5 (s 958 lan Alalia ()

4*Q
V= a

10.62xL
hf_ 4487 ( )185

__10. 62(3 6+0.04%30) 1.2x1073, 185 _ _
hf(b—e) - (0_04)4—.87 * ( 120 )18 => hf(b—e) - 0)18m

Calculation For Part (e-f) 4sulaa Ji (K58 A3K&0 43 J3ha ad 4d J 3 asli
35S dadan J 0 oY 4y (2 MBe 515d (o 5 pS s 50 rad 5l Jaeaia oy 52y ) 4y e
Q=025%Z +Zy +Z3+ -+ 1y
Qe—r) = 0.25 = v8x1,44 + 8x 4,32 = 1,69Lit/sec
de-p = 1.1 % /Q(e_p = 1.1 ¥y/1,69 * 1073 = 0,045m
=> d(e-n = 0,045m = 50mm
S e e Al 535 )S Sl aaln seplal o 480 R
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A3 0 Ol 3IUS ) (s 4l GUS (5550 gl asluan

4%Q _ 4%1,69%1073
[1d2 3.14(0.05)2

V= = 0.86m/ sec , So safe

@l (Tee) 42 5 (S48 n s 58 I Slaglia
_ 10.62*L Q 1.85
hf - q4-87 * (z)
_10.62(3,6+0.05¥30)  1,69%1073. 1 gc _
Bce-n) = 005)%87 2 ) => he-p = 0,12m

Calculation For part(f-g) 4salaa Ji (S90S Al 45 J e ab 93 4 J jia ag a0
Q=025%Z; +Zy +Z3+ -+ 7y
Qr_g) = 0.25 * VI2x 1,44 + 12 x 4,32 = 2,071Lit/sec
d=11%,/Q=>dg g =11%4/2,07*1073 = 0,050m
or d¢s_g) = 50mm=>d = 0.050
S s (Tee) 4a 5 (S 43 5 (52, 35S Aulae Claglia gl

he = 4487 * (;)
_10.62(3,6+0.050%30)  ,2,07x107 3,1 g5 .
Brr—g) = (0.050)%87 * (T D => hy-g) = 0,18m

Calcu ation For part (g-h) 4swlaa Ji (S gas 35l 43 J e g pal 4 J e a g0

Q=0'25*\/21+ZZ+23+”'+ZH

Q(g_h) = 0.25%+16x 1,44 + 16 x 4,32 = 2,4Lit/sec

d=11%,Q=>d-pn =11*V24= 1073 = 0.053m
=>d=65mm ,v=0,72m/sec
2@l (Tee) 42 s (S 43 5. 558 Asulane Sl ()

10.62xL
hf_ d4-87 ( )185

__10. 62(3 6+0.065%30) 2410731 g5 _
hf(g_h) - (0.065)487 * ( 120 => hf(g—h) - 0'072m

Calculation For part(h-i) 4salae Ji (S gS il 3 A3 Glaiady 4 J3da g pald
Q=025%Z; +Zy +Z3+ -+ 2y
Qeh-iy = 0.25 x+/20x 1,44 + 20 x 4,32 = 2.68Lit/sec
dp-iy = 1.1 ¥ V2.68 x 1073 = 0.056m
=>d = 0.065m ordy_j = 65mm
v = 0,80m/sec

B2 @l (Tee) 42 s (S 43 (5. 35S Aaulane Sl ()
10.62+L Q1.
hen-iy = —5or * (D°
_10.62(2,01+0.065+30) ,2.68+1073, 1 g= _
hf(h—i) - (0.065)%87 ( 120 ) => hf(h—i) = (0.063m

Calculation For part(i-n) 4swlaa Ji 8813 S Glaldy 4y
=0'25*\/Zl+ZZ+Z3+.“+ZnQ
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A3 0 Ol 3IUS ) (s 4l GUS (5550 gl asluan

Gl 2 )l o2 Jsasm pd (okisiod i 4y (A (h-i)a b S digaqg 2 aa

_oﬁé\jo)glg\ aﬁ‘\ﬂdjjswha
10.62xL
hf T 4487 ( )185

10, 62(3 181+0.065%33)  ,2,68%1073, 1 g5
gy = S s (0185 = 0.084m

Calculation For Part (d-j) 4swlaa J3 oSE S Ao 45 ?JJB 45 J Fa adlyy
QZO'ZS*\/21+22+Z3+"‘+ZH
Qea—j) = 0.25 * V5x 1 = 0,55Lit/sec
Qa—j) = 0,55Lit/sec
d(g—j) = 0.032m = 32mm

oS Audas Giepu Al 5 S AL ) ekl 2 4SS A
=>Vg-j = 0.68m/sec, So safe
2@l (Tee) 4 s (S 43 0 sy . 958 lay Sl (sl

4%
v =24
[1d?
_10.62+L _ Q.185
he = d4-87 * (z)
_10.62(3,6+0.032+30)
hf(d—i) - (0.032)487 * (=

hf(d—j) = 0,12m
Calculation For Part (j-k) 4xslae Ji S90S AiSsud 43 J Ha a0 45 3 a gl
35S danlae 59 53V 4y ()le 50l (o (5S odinsd el ) Jagada o e sadily ) 4y J ke

0,55%10~ )1 85 =

Q=025%Z +Zy +Z3+ -+ Z,
Q(j-ky = 0.25 * V10 x 1 = 0,79Lit/sec
dgogy) = 1.1 % /Qqp = 1.1%/1,79 % 1073 = 0,030m
=>d(j_1y = 0,032m = 32mm
@5 (Tee) 42 5 (S 43 s, 558 lay Slaglaa ()

e = —zer * (O
10.62(3,6+0.032+30)

0,79%10~
hiG-1) =~ goamrer  * O

1)185 = heg_xy = 0,32m

Calculation For part(k-1) Asalaa (5 (S90S Ao 45 J e al 93 4 J e ag paa
Qk-1y = 0.25*V15x 1 = 0,961Lit/sec

d=1.1%,/Q=>dgp = 1.1 /0,96 * 10-3 = 0,034m

=>d =0.034m ord-; =40mm

V= l%% =>V(-1) = 0.76m/sec, So safe
B2 @l (Tee) 42 s (S 43 (5. 35S Aaulane Sl ()

he = d4-87 * (z)
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43 Gl LS o) (3 gy 4 gla QUS (5590 glaaa o gluas
_10.62(3,6+0.040%30)  ,0,96%1073 1 g5 .
Broen = —goaorer  * Tz D = hrgeny = 0,12m
Calculation For part (I-m) Asalaa J5 (54 a8 AlSle 43 J3ha (5 pal 43 J e ad g
Q=025%Z +Zy +Z3+ -+ 2y
Qu-m) = 0.25*v20x 1 = 1,11Lit/sec

d=11%,/Q=>dq_m =11%41,11%1073 = 0,036m

=>d=40mm ,v=0,88m/sec

2 adls (Tee) 4 52 (S 4 5 s, 55S Ao Clalia ()
10.62+L Q.1
hf — 7 * (;)1 85
10.62(3,6+0.040%30)  1,11x1073, 1 g5 _ _
Bg-m) = (0.040)487 *( 120 )™ =>hgq-m) = 0,15m

Calculation For part(m-n) 4slaa Ji Saos Aisie 3 43 Gladidy 4d J e g pala
_ 7, +

Q(m-n) = 0.25 xv25x 1 = 1,25Lit/sec

1,2
dimon) = 1.1 % /5 . 103 = 0.038m

=>d = 0.040m ordy,_,) = 40mm
v = 0,99m/sec

63 @)y (Tee) 4l 5 oS 43 5 52358 4lae Clalia gl

10.62x*L
hf_ d4-87 ( )185

10, 62(2 01+0.040%30) 1,25%1073 1 g& —

Calculation For part(n-0) 4swlaa Ji 8813 S Glaldy 4
Q=025%Z; +Zy +Z3+ -+ 1y
Qn-o) = 0.25 \/25 x1+20x1,44 + 20x 4,32 = 2,968Lit/sec
din_oy = 1.1 %/2,96 ¥ 103 = 0.059m

v =0,89m/sec=>d = 0.065m ordg_, = 65mm,

10.62xL
hf_ d4-87 ( )185

__10. 62(2 96+0.065%30) .
hf(n—o) - (0.065)4"87 * ( )1 83 O 094m

Calculatlon For part(h-m) 4swlaae J5 881a S olaidy 4
Q=025%Z +Zy +Z3+ -+ 2y,
Qehom) = 0.25 * V25 x 1 = 1,11Lit/sec
dhm) = 1.1 % /1,11 % 10-3 = 0.036m
v =0,88m/sec=>d = 0.040m ordy_mn) = 40mm,

2,96x10~
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A3 0 Ol 3IUS ) (s 4l GUS (5550 gl asluan

10.62x*L
hf T g4s7

Q
* (z)1.85

03 &l 55l o gy 35S dplae Claglia
1,11x1073, 1 g5
* ( )+ = 0.14m
120 .
alculation For part(m-o0) 4smlaa Ji B0l S olaicy 4
Q=025%Z +Zy +Z3+ -+ Zy,
Quno) = 0.25 % /25 x 1 + 16 x 1,44 + 16 x 4,32 = 2,64Lit/sec
dgnoy = 1.1 % /2,64 + 103 = 0.056m

v =0,79m/sec=>d = 0.065m or dy,_,) = 65mm,

hf_ d4-87 * (Z)

10.62(3,181+0.040%33)
(0.040)4-87

he—my =

8d é\)Tee 5 93 ‘9‘55 mtAA LL\L&.JLAA U“’J\
10.62(0,556+0.065%30) 2,64%1073

hf(m—o) = (0.065)*87 * ( 120 )1'85 = 0.038m
Calculation For Part (v-u) 4salae Ji (S gs AiSiGn Al a stk 43 3ia adds
Q=025%\Z) +Z, +Z3 + -+ Z,
Qu-u) = 0.25 *V1,44x 1+ 1x 4,32 = 0,6Lit/sec
Q-u) = 0,6Lit/sec
d(V—u) = 0.026m = 3Z2mm

S ddae Co e aly 5 S AL ekl a4 R

V=225 Vy-u) = 0.74m/sec, So safe

=5
555 I Slaglia sl

__10.62+L Q.185
he =—7%—* ()
_10.62(3,64+0.032+33) _ 0,6¥1073 4 ge —

Bfy-u) = (0.032)487 *Ce ) 7> hey-wy = 0.14m

Calculation For Part (u-t) 4ssbaa Ji S90S 43508 45 J e a3 45 J 3 a ) gla0

35S danlae 59 3V 43 (o )le 519l (o> (5 oin 53 nad 5 Sagaia o puegadly ) 4y J Shed
Q=025%Z +Z, +Z3+ -+ Z,
Qu-ty = 0.25 x+/,44 + 2 x 4,32 = 0,84Lit/sec
1.1%,/Qu-p = 1.1%4/0,84 1073 = 0,031m
=>dy-r = 0,031m = 32mm

4%

V=12

=> V-t = 1,04m/sec, So safe

2 &l (Tee) 42 s (S 43 0 5. 558 lay Qlaglia (gl
_10.62xL _ .Q\1.8s5
hf = Tqee7 * (;)1 8

_10.62(3,6+0.032%30)  ,0,84x1073, 1 g5 _
hf(u—t) - (0_032)4.87 * ( 120 ) => hf(u—t) - 0126m

For part(t-r) 4swlaa 5 (S 9SSl A3 J 3da ab g9 4d J e agyad

1
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A3 0 Ol 3IUS ) (s 4l GUS (5550 gl asluan

Q=025%Z; +Zy +Z3+ -+ 7,
Qu—ry = 0.25 %3 x 1,44 + 3 x 4,32 = 1,031Lit/sec
d=11%,/Q=>dq_=11%103%10"3 = 0,035m
=>d =0.035m ord¢_ =40mm
4*Q
e

=> V- = 0.82m/sec, Sosafe

S8 (Tee) 4l s (S A3y (52,558 dalae Qlaglia ()

hf - 4487 * (z)
10.62(3,6+0.040%30) =~ ,1,03x107 3,1 g5 __ .
(0.040)487 ( 120 )™ =>hgqr) = 0,13m

For part (r-q) 4slaa Ji Sagas Aisl 43 J e g pal 4 J i ot g
Q=025%Z +Z, +Z3+ -+ Z,
Qr—q) = 0.25 x4 x 1,44 + 4x 4,32 = 1,2Lit/sec
d=11%,/Q=>dr_q =11%412%1073=0,038m
=>d=40mm ,v=0,95m/sec
S8 (Tee) 4l s (S 43y (50, 558 dulae Alaglia ()

heery =

hf_ d4-87 * (Z)

_10.62(3,6+0.040%30) = ,1,2x1073.1 g5 _
Brr—q) = (0.040)%87 *( 120 => hyr_q) = 0,18m

Calculation For part(g-p) 4swlaa J5 (S gaS AlSa 3 43 Glaldy 43 J e g gald
Q=025%Z +Z, +Z3+ -+ Z,
Q(q-p) = 0.25 % /5 x 1,44 + 5x 4,32 = 1,34Lit/sec
dg-p) = 1.1*+/1,34 %1073 = 0.040m
=>d = 0.040m ord_p) = 40mm
2 a8l sl o gagl(Tee) 4il s (S 43 . 558 Ao Claglia gl
10.62+L

hf_ d4-87 ()185

h 10. 62(2 014+0.040%30+40,040 x 33)
f(q_p) - (0_040)4 .87 (

1,34%10~

)185 => hf(q —p) = = 0.35m

Calculation For part(o-p) : 4swlaa Ji J88la S olaidy 4y
Q=0.25*\/Z1+Z2+Z3+"'+Zn
Qeo—p) = 0.25 ¥ /45 x 1 + 36 x 1,44 + 36 x 4,32 = 3,97Lit/sec

dio_py = 1.1%4/3,97 x 10-3 = 0.69m

v =1,03m/sec=>d = 0.65m ordg-p) = 70mm,

hf - d4.87 * (z)

)185 = 0.58m

10.62(21,053+4+0.070%334+0,070 x 30)

3,97%10"
hf(O—p) = (0.070)487 (

1
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Calculation For part(p-z) : 4sslaa Ji 8813 S Glaidy 4y
Q=025%Z; +Zy +Z3+ -+ 7y,
Qpzy = 0.25 % /45 x 1 + 41 x 1,44 + 41 x 4,32 = 4,19Lit/sec
dip_gy = 1.1%/419x 1073 = 0,071m

v =0,83m/sec=>d = 0.080m or d(p_z) = 80mm,

_ 10.62*L Q 1.85
hf_ q4-87 * (z)

03 I sTee 055l el 051 55 e Claglia gl
10.62(5,728+0.080%30+0,080 X 33) _ 4,19¥1073, 1 g
Bip-z) = (0.080)457 * ( )% = 0.14m

120
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S p?
Asulaa ‘_,AJ-\J &JJJ 43912.1.3
‘LaiBlack Water 2

BLACEK WATER SCHEME

1.305% (4)
+ 4 (sewage)> el (sw)e (S sislpm s 52
.ssllaxivl o JUl (water supply) Sawal w sl 5 sllaniinid
:C) 32N (sewer) (A33(W.C) 55935482 J3ia adiya
Ji (B8 (g58 (sl Gl Ol (Ssisl sl 4y B 8l 4en 2 4S5 R part( @ - br) S
@quﬁ)ﬁqﬂ&wmﬁj\)ﬁq
23 J 53 1Y 4 asilas Ji

Qsw(a-b)=2 x Qu(a*-b)=2 x 1,03 =2,06 Lit/sec

dswa b)\] 4 x Qsw 4 x 2,06

Vxnx1000 1,2 x 3,14 x 1000
dsw(a-b')=0,046m or 46mm ; dsw(a'-b')=100mm
a3 V—1,2; e o cnlie o bl glja alalds ige (S Jga) 8 435 43 428y

2 3
QuisV x A > 12 x 22220 = 0,00942 7 = 9,42Lit/sec

hydraulic elemeuts of 5,7 Tabale 43 2, 0,11 (> 454

Y~ 067V =067x09 = 0,603 291 _ 105 _ 19
|4 secQfull 9,42

. .V
_aJLﬁJMa)uO’67uA§5;J}Aé

2 — (O 2 _
3) - ( 1002 ) =0,8%
0,003968 x D3 0,003968 x
A i e i (lsa ol 49 Jia A 55 558 S Se e o ) (Be 1% 558 U8 )

&

VxN 0,603 x 0,013

isw(a’-b')=(

1
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2 1

2
0,003968 x D3 x i 0,003968 x 1003 x 0,012 m
= == == 0,657;

N 0,013
1O 339 Jistack (oS g 4GS 43 o) 914 ARX 3ia 2l
'}JS"U;“"-”\A“’JLA(bI—dI)JJL;A}AsJ

1
2

v

Qsw(b-d) = Qsw(a-b) = 2,06 Lit/sec
dsw(b-d) = dsw(a-b) =0,1m or 100mm
Vsw(b'-d) = Vsw(a'-b) = 0,603 m/sec
isw(b-d') = isw(@-b’) =0,1%
part(d —e'):Cu) 23 J5 Stack (Sss 43K 43 J e ag a3 438 J 3ia a1l
Qsw(d'-€)=2 x Qu(a-b)=2 x 2,06 =4,12 Lit/sec

4 x Qsw 4x 4,12
dsw= = =0,072m = 100mm
Vxmx 1000 1x 3,14 x 1000

part(e’ —f):cnie B Stack (S guS A3& 43 I35 ahad 433 J3ia ay )
Qsw(e'-f)=(2,06+1,03) x 2 =6,18 Lit/sec

4 x Qsw 4 x6,18
dsw= = = 0,088m =~ 100mm
Vxmx 1000 1x 3,14 x 1000

part(f —g):cml e B Stack (SSsus A5l 45 J e Jg) 433 i aa s
Qsw(f-g)=(2,06+2,06) x 2 =8,24Lit/sec

dsw=\/ AxQw __ _4x82%  _ (102m ~ 125mm

Vxmx1000 3,14 x 1000
part(g’ — h') 1955 1) Asdaa ) g 881 S (J3ia Jg) 4y
Qsw(g-h')=(2,06+2,06+1,03) x 2 =10,3Lit/sec

dsw=\/ AxQsw 43103 _ 115m ~ 125mm

Vxmx1000 3,14 x 1000
3,14 x 0,1252
QuiEVxA=1x ——
v
-=096;V =096x1=0,96 =
74 secQfull 12,26,

TN VxN 2 0,96x 0,013 5
sulg )= ) = ( 2 = 1,6%
0,003968 x D3 0,003968 x 1,253

Assumed slope = 1%

3
= 0,01226::7 = 12,26Lit/sec
mqmax __ 5,15 — 0,42

(955 0w i S o bl e
2 1 2 1
0,003968 x 1253 x i2 0,003968 x 1003 x 0,012 m
V= = =0,76 —

N 0,013 sec .
part(h’ — ¢) 4sulae Ji ga5a8 S50 Ao A3 (laindas 433 30 J 9o

Qsw(h'-c)=(10,3+10,3) =20,6Lit/sec

= \/ PrQw__ _2x208 _ _ ,162m ~ 200mm

Vxmx1000 3,14 x 1000
part(h’ — ¢):damlae J5 8810 S olaidy 4

Qsw(h'-c) = Qsw(c-i') = 20,6 Lit/sec
dsw(c"i’) = dsw(h"c’) = ZOOmm

1
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3,14 x 0,22

3
Qui=Vx A =1x 2222 = 0,0314 = = 31,4Lit/sec
4 sec

2 =046V =046x1=046"—1"" = 2154515 _ 03

secQfull o 31,4
. ;o VxN 0,46 x 0,013
isw(c-i)=( d )2 = ( X )% = 0,2%

0,003968 x D3 0,003968 x 2003
Assumed slope=1%..............0k

L35S 0w i S o bl e
2 2 1
0,003968 x D3 x i 0,003968 x 2003 x 0,012

V= = = 1,04 —
N 0,013 sec .
part(o’ —n)) 1958 sl a) dsulaa ) g A8 (S e adii
Qsw(0-n") =2 x Qu = 1,64Lit/sec

4 x Qsw 4 x 2,06
dsw(a b) =
Vxmx 1000 1,2 x 3,14 x 1000

dsw(a-b')=0,046m=~100mm

1
2

3,14 x 0,12

3
QuirV XA =1x =———= 0,00785;%: = 7,85Lit/sec
§= 0,30;V = 0,30 x 1 = 0,30

m gmax 0,82
a — =0,1
secQfull 7,85
5, 030x0,013 5
7)" = ( 5)? = 0,2%
0,003968 x D3 0,003968 x 1003
Assumed slope=1%..............0k

VXN

isw(0-n)=(———

02 safe ad (o e
part(n’ —m’):Cxl s J stack Seas 435a 43 J e a ) sld 453 J30a pddy
Qsw(n'-m’) = (0,82) x 2= 1,64Lit/sec

deul’ m)\] 4xQsw _ 4x164

Vxmx 1000 3,14 x 1000
dsw(n'-m’)=0,046m=~100mm
part(m’ = I'):cu) 323 J5 Stack (SsusS Ak 43 J Hia a0 433 J e oy gla0
Qsw(m-I') = (0,82+0,82) x 2= 3,28Lit/sec
4 x Qsw 4.x3,28
dsw(m-1)= \/V x m?moo ~ 314 x 1000
dsw(m’-1)=0,065m=~100mm
part(l'— k'):cn e J Stack (Sags 43K 45 J 3 ab 93 438 J3ia ay paa
Qsw(l-k) = (0,82+0,82+0,82) x 2= 4,92Lit/sec
4 x Qsw 4 x4,92
daw(| -k)= \/Vxnx 1000 _ 3,14 x 1000
dsw(l'-k')=0,079m=~100mm
part(k’ —j):cn s J5 Stack (SasuS AiSus 43 3 Jg) 433 J35a ab gaa
Qsw(k'-j) = (0,82+0,82+0,82+0,82) x 2= 6,56Lit/sec
dsw(k"j’)=\/ 4xQsw_ _ _ 4x6,56

Vxmx 1000 3,14 x 1000

1
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dsw(k'-j')=0,091m=100mm
part(j’ — p):cxl e (Sewer) (A3 Sgua s A3 Jlaga Jla S Glabds 4y
Qawl(j-p) = (8,2+20,6) = 28,8Lit/sec
oo 4 x Qsw 4 x28,8
dsw(j-p )=\/V X7Tx1000  3,14x 1000
dsw(j-p’)=0,192m=~200mm
) B BBl g oS ol ) g9 ¥ 4y dplaa oLt (H 93 42 903(Field drain)d e adds
part(1-3)sd(Sewer
LiGrey Water2

GREY WATER SCHEME

1.3054 (5)
Qsw(1-3) = (0,82) x 2 = 1,64Lit/sec
dsw(1'3)=\/ 4xQsw_ _ _ 4x164
Vxmx 1000 3,14 x 1000
dsw(1-3)=0,046m=~100mm

2
Qui=sVXA=1x 31201
2=067;V=067x1=067 =-—=0,1
v secQfull 7,85

. VxN 0,67 x 0,013
lsw(1-3)=( % = ( 2% =0,1%
0,003968 x D3 0,003968 x 1003

Assumed slope=1%..............0k
2 1 2 1
0,003968 x D3 xiZ2 _ 0,003968 x 1003 x 0,012 m
= = 0,657 —

V= N 0,013 sec
part(1 —3)us JHe au sl 5 438 J e adBing 68 o) a) J g9 Y Ay dsalaa o Ll (B 53 ges
Qsw(3-4) = Qaw(1-3) = 1,64 Lit/sec
dsw(3-4) = dsw(1-3) = 100mm
rdalaa g5 g2 a8 (S gaS ATS 4T J5he a3 43R e o elA0
Qsw(4-5) = (0,82+0,82) x 2 = 3,28Lit/sec

dsw(4'5)=\/ 4xQsw _ 4x328

3
= 0,00785— = 7,85Lit/sec
sec

mqmax __ 0,82

Vxmx1000 3,14 x 1000

1
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dsw(4-5)=0,046m=100mm
rdmilae B (g0 9a8 (S g8 ATt 4D J3ha pb g3 433 (3 ag a0
Qsw(5-6) = (0,82+0,82+0,82) =4,92Lit/sec

den5- 6)\/ 4xQsw _ 4x4,92

Vxmx1000 3,14 x 1000
dsw(5-6)=0,079m=100mm
rdilae B (g0 9a8 (S gAS ATSG AT J30a Jg) 43R e ok 9o
Qsw(6-7) = (0,82) x 4 =6,56Lit/sec
deu(6-7)= \/ 4xQsw _ 4X6.56
Vxmx1000 3,14 x 1000
dsw(6-7)=0,091m=100mm

rdala g 813 S I35 ) 4
Qsw(7-8) = (0,82 x 5) x 2 =6,56Lit/sec

dsw(7 8)\/ 4xQsw  4x6.56

Vxmx 1000 3,14 x 1000

dsw(7-8)=0,091m=100mm

2 3
QuisV x A = 1x 22222 = 0,01226 7 = 12,26Lit/sec

Y ~090:V=090x1=009029" _ 1 _ 33
v secQfull 12,26
o 7-8)=(————)? = (———"25)2 = 0,0139%
0,003968 x D3 0,003968 x 1253

Assumed slope=1%..............0k
2 1 2 1

0,003968 x D3 x i2 0,003968 x 1253 x 0,012 m
V= = = 0,763 —
N 0,013 sec

dgulaa 5 B8 S O 5a Ul 4

Qsw(8-9) =6,56 Lit/sec
dsw(8-9) = 0,091m or 100mm
isw(8-9) = 1%

rAlae i (53548 (S g8 4TS 4T Glalidy AAS e Jgho
Qsw(8-10) =(8,2+6,56)= 14,76 Lit/sec
dsw(8-10) = 0,137m or 150mm

rdailaa g g S g A0 AAR I ga (S (laiids 4y

Qsw(10-11) = Qsw(8-10) = 14,76 Lit/sec
dsw(10-11) = dsw(8-10) = 200 mm
QuisV x A = 1x 242015 = 001766 ™ = 17,66Lit/sec

7,38
2=096:V=096x1=0,96—"2 = = 0,42
%4 secQfull 17,66
VxN 0,96 x 0,013
7)? = ( )2 =1,2%
0,003968xD§ 0,003968 x 1503
Assumed slope=1%..............0k

isw(10-11)=(

1
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S poss
POl e g gyl 0.1.4
35S Al b g2y
(Size of Tank)Amsas salad) (5 pads A
(Diameter of pumping Main J4slas ylads o Jld Jis aax B
(Power of Pump)dsSlay bl o) 8ia caas |C
(146)> <US(Engineering Water Supply)? O siia s Spidd g
o 9 HS3 o Jll 5l o€ g0 903 J g9 (6 1Y 4g o )l 6l aeady J0n(3)2 Bilas abia
. Lit
For sink =200—
day ‘
For Water closet(WC) = 180—L
_ day
For Tap =180£
day

3
958l (;Ty 4 S F g o5 4 aa 505l 45 63l e (559 n (LR (Billaa o gladd 45 ) g
. Lit _ m3
Sink=60 x 200 = 12000—-=12
day day
; 3
Water closet(WC)= 60 x 180 =10800—~ =108
day day
; 3
Tap=40 x 180 = 7200—2=7,2 -
day day

m3
Total Demand = 30—
day

(Size of Tank)4sslas salal (5 233 A
3
BN (15;Tyb‘ﬁwh ol sisicl (12 )5 (o 480 JA s (Ssigicla (12 Jaal SSU
958 Aalaadla) (Sl 43 aan (520
V=bxLxh=3,2x41,2=15m3
S o 51913 (oS s G 43 454 S U8 (el o551 44(200m) g (S
(Diameter of Pumping Main )4sulas ks o jul Jis a2 B
() aasl (15m3) (Ssisiela (12)4ab adaul g e
Note: 1. % to % Storage trme of roof tank is taken as filling
Time of roof tank for% Day storage the filling time will be %

Of Storage trme =ix% day = i x 12hours = 3hours
2. Generally filling Time of roof tank is taken between 2 to 3 hours for small
tanks and between 6 hours for big tanks.
3. Velocity in pumping main is generally taken between 1,5% to3 o
548 SR SIS dlielu (3) ey (S U

15 _0,001387%
3x60x60 sec

m

Rate of Filling =

1
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3
_wgsdﬁsu,s_g)s%quw e ol Caa

_ mxd? 4xQ _ [4x1388x1073

Q=va,A=§_ ;d=\/ _\/ = 0,034m

4 mxV 3,14 x 1,5

~40mm since diameter adopt 40mm minimum
mx d?

A=
4

Aaalae a2 2.4
Total Head =(H1 + H2 + H3 + Ha + Hs) + 10% safe factor
H1 = pipe friction loss in m
H. = Loss in fitting and valves (0,5m / each filling)
Hs = Total height in m to where water lifted
Ha = discharge head 2m
Hs = pump loss(2m)

s J S (Saasl (63 (s sbua o (Hi = Ha = hy) S 0350 4290
hf=0,57+0,12+0,14+0,13+0,12+0,14+0,12+0,58+3,68=5,8m
H3=5x3,6+1,2+1=20,2m

a5 51 503 (5)
st d e (3.6)
Sl Salh (1.2)
s Ao 80 (1)
Ha=2m
Hs =2m
Total Head = (5,8+ 20,2+ 2 + 2) =30m

work done
Power =———
time

Work done = force x distance
force x distance

Therefore power = -
time

Force = mass x acceleration
force x acceleration x distance

Power = -
time

mass(kg) x acceleration(%)x distance(m)

Power = .
time(sec),watts

1 Horse power = 0,746kilowatts
Therefore , power of pump:
Mass(kg) x 9,81 (m/sec?) x total head / 1 sec x n; watts
Or power=mxgx%
Rt g o) ala J ey () 0
o (kg) 43 4LS ~(m)
oo (5 dasd ilao — (g)

sec?

1
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o (M) 4 gla ) Al g -(H)
(65%) i ra S yi a3 apd -(1)

Power of pump = 1,388 x 9,81 x34,7x % =726,9watts

0,727kilowatts ; 1Horse power = 0,746kilowatts =
X=0,727 ; x=0,98HP=1HP
.55 (1IHP)= cadlla > s A Cpdle w1
s ila glaa il Al A9 Ol ope AU S 3.4

SECTICH O A-A4

&k
il
2
£x
.

G s

by
b

AEEICR
= 0
260C AT

3.4054 (6)
G2 5 81 4 2 s S il o3 4 ) (sewage)s 4S8 a1 S i S &
22 ga gl diz\ls\q@\jﬁjj&u%@
adie Al (o (555 Sk s R S s ailae Jl G s AR ey
SOl S (5 )l aliald (20m)ed iy 45 aaie s ) sShoaly SOU S (5 s )Y
Al 93 093 (5o o> 43R AL ) g SIS 5 jubu gl
Double )Jisl S5 S (S50 45 K 0 5 (single chamber) s (522 5 50 43 500 S
SOl S (S5 15358 053 (chamber

1
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A Syl g9 a8 Ay yiag sl Al gay sl S oo alS (5 pllantinl Jles 424 (single chamber)
Losd ol ) (M says) Sa 4d g sia s 518
Jsi (inlet chamber) S .S () e JSS 43 (Double chamber)<Sal
o 5351 Ul 0530 43 3 (2)J s S35
1,5m )k g5} S5 S (58 s (Sl 43 (S Jsha J 52 (); ((out let chamber)
4 S SO St 4 4 ab ) 4as (-2m
3l gy ol s 4555 Baffle Wall 581 o s (35S 050 (o s
S I (Sl g0l 4y 3 (2) s
195S d cyb‘aé 4 S S
593 (o s O ol ol sl Cud ylad (Sl S 3 (dalaa AliA
35S 4593 A8 5350 ge (52

Rate of water supply method L sis Cuads Jgsmyss) o

Fixture discharge method o

Total capacity of septic Tank=Volume of sediment + Volume of sludge

. tx X
Volume of sediment = —2>4

sxdxp
1000

m3; Volume of suldge =
txpxq sxdxp
1000 1000

———m3; Total capacity of septic Tank =

Ol e S S

o

@355S O 39 S S 03 (K5 )1 5351 310 93y (o o L (s (e 5 (5 00 43y 5

oal&iul (5 3 (s (S 52 LS 43 615 (960) (25 931
&”_U\Mﬁdm‘dﬂjyﬁééj‘jby‘\_lbjuuzb}dﬁj‘ﬁﬁ\e)y)y}\ﬁdjs
d;yéd\ﬂ@@bmaddd(so )aJU@.‘}yad.ﬁUaA

Rate of water supply method Lo sixa o d}é Uy 4y (5.S Alas
@ggdgw\ﬁjly)}égﬁy ajaéw)baagjﬁmm‘m)b@
sl st adand 5y Jge ) 98 a5l )lae 5l g (o3 ga )3 Adaisl 53 50y 58 0 500
5 S e

. tx X
Volume of sediment = —2>4
1000

P(Population) =960 ; g(rate of water supply) =

1,5 x 960 x 50

Volume of sediment = =—-"- = 72m3
1000

; S(Sludge production) =1,5days ; P(Population) Volume of sludge =

T=1,5days

sxdxp
1000
=960 ; d(De sledging period in days (365 days) = 50 ; Volume of sediment =

1,5 x 365 x 960
e =15256m3
1000

Goom (S 90 oml 4y 4B Ay ) (5 Caud ) gLa i g0 ASA gy 40 laa Al A ed g2 4l
Sl Sl Gl 5153 5aSalg o) (5 S Cylan 45
555 Aanlaa o Ll Gl 59 saSaleii alla i A 43

Volume of septic tank = 72m3

1
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053 4l i 5 5 oSl Caalise SO S 351 68U o Ll OGS 3 (555 Aalio 051 ()
S aS gy Mgy (Msyshe e
72m3
= 36m?
2m
= e Sl S 3535SU 5 (2:1) o Fie 5 e o) (s gl S Sdpe 2 48
: 35Sl
2BxB=36m? =2B2 =B = [> =43m
Length of septic Tank=2xB=2x4,3=8,4m
Septic Tank size = 4,3 x 8,4 x 2 =72,24m3
o 1) (SO S
Septic Tank size =4,3m x 8,4m x 2m
N A BTEP W
0,50m
(s JaSa
0,50m+2m =2,5m
S dus alisa 50 45 (28 D) A3 ylas 8 Al g o) AU Sy (5 i 4S
A 0535 (53 Ty A g8 Al Ul (o 4ila () 5m
3 S Sy (AR 5 g5l S 43 iy SIpulala s Sk 4
1558l 53 Y 4y sk (A n el

2 2
— x Length => - x 8,4 = 5,6m

3 3

g Slan J 59 oY 4 Jsha o JUl (o3 0 (ot 52 A (e 5
Second part length=8,4—-5,6 =2,8m
P L TR ERUTE ‘;,5&}3:35';\33 45 Al S alalé (Baffle wall)2
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TRENCH DETAIL

BACHFILL SOrE
MINIMUM THICKMESE S00mim

O=100mm PERFORATED FIPE

WASHED CRLUSHEDR ROCK
SIZE:19mm Td 3B
CRAUMNAGE ZOME

ABSGRFTION fONE
MIHIMUKM THICKHESS &00mm
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SECTION C-C
D

CISTRIBLTIH EOX

13 [APE L
n—immmimm #

TEA STOA

PERFORATED DETAIL

DISTRIBUTION BOX PLAN
——
 S—
 S—
: ‘!: D= 100mm 0 TRENCHES
O=1Cararn TO mﬂumaﬁl

| MIOTE:
D=200rmm PR RAHHILE
TG DISTRBLMON BOX 1. PERFORATED FIPES =HALL IMCLUDE

44055 (9)
4S5 (55 pslaenly jlade 5 gly o sl )35 A0 5) pradig 30 4S g 4g 5 )l ) 03 (Leach field)2
4383 (5 5S )y A gl A3 g o B agae g (5 (5 Cl o 4l ) aeat Hlal ASl e ) a9l
5 0 53 5) 5SS 4 438 Jlawinald (S Jaialis 4 ga ) 483 (g a5 55 (5.8 i oS ylai 4y lka
R (o Jsnis Sk 4y il (20%) 18 (s 52510 2l jlake (53 ) 4o ) 358
(0,02) Lagae (o> spSlaw o 313 (percolation rate)s (oS 4na 4y g s ) geadiliad o 5l 5 ) J&
&2 (1,5) 05558 (55080 43 laed 5l (5.8 Js Sk 4
Capacity of waste water=1,2x P xA .D.D (dl% ) (1)
52513 (A .D.D)2 o i) L giia (S Glaidl 4y -P ;S aday) ) 45 ) g9 4y
o s il 4y (53 )le (> o g (8 )53 (s
(Average Daily Demand)

% ( Capacity of waste water x percolation rate)m?
A = Needed Area for Leach Field (S adal s

13

ssaidlan) alus gl 44 438 Caluad a5 g2 4l

.2 (Field wide)la (o2 o e 4 (52 i ye (Al -B
.2 (Trench Length))s (2 sy jie 43 2 b (alud -
SR

1
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(o Japiy Sobi 4y (SIa gl 49 Im 23k (e (Trench)s <
Y5l Sem sl 4ran L gla 4 s ol i (SS90l sose (Trench)4y <
S5 S Jax 4 50cm s
o A 4 A ol A L ASS Al Al 48 Jas by o
Leach 24 ahia Trench S sislSd sai¥ 43, (555 )9 S 4 o) Gen 4nly 52 4alis oy
. gsd Jasa o3 Field
P=960  A.D.D=50-—
day

Capacity of waste water =1.2 x 960 x 50 =57600%

A =% X (Capacity of waste water x Percolation rate) m? ....(2)

A= X (57600 x 0.02) =768m?

1
1.5

10 10 1,5
4.409> (1)

doia siladdiay Jguy 4l

Solitio Pipe i paad i pan Loas g bl

n
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SECTION ONE-B

N
o
L]

Variahle

L00mm Compec £d Ezrth {95% Proctor Density

MANH PLAL

Choenine C over

1.5J5%< (10)

anlaa (s ) 53353 5l sgnen

A3 )laes 5l (53 (st e g Bee Gl (So s ali 4y yise ol 580 i () sal U
O sl US55 s o3 6 et S B4 (e sdad 050 s o)l (F5 36
S OEUI(GL) Joeiets oS A 0 4 ea 60 A oY 4 ISE Seb
Gt J363h J sl i g 0 Jl03I(GL)3(Manhole) s s sé Ja g alald 88) 2 yi(Manhole)-
4aslea 4l o y(Bench Mark ) s 2l yise ool slsaslead g5 (5933 ) saslee adausl 5 43
> SE(Bench Mark) s ise ailagl, (59 4nslan 43 adan asgy jaun S eld ) o akis
63 dse Y 4y IS (Sada ) 63 (J55(100m) se gl ) 4zan

FrezeDepth is Provided = 1m
83 (Im) Msos5 g s rba Jsgize 5 el
Invert Elevation up Stream = Ground Elevation up stream
Freezedepth
fall = Ah(M,, — M,,) = H(M,, — M,,) * slope
(I* V) pown stream = (I * V)up stream — fall o oo
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(I * V) Elevation up stream(mh,) = 100.4 — 1 = 99.4m , fall = 11,092 * 2%

=0.22m ,(I* V)pown strem = 994 — 0,22 = 99,18m

Depth Of manhol Two (mh;) = GL(z) — (I * V)pown strem = Depthmp,) =
100.35—-99,18 = 1,17m
Dimension of Manhole(MH2)=(1,2m x 0,9m x 1,17m)

4ailase 45(mh, — mhy)2
(I* V) up strem = 97,50m , fall = 1,076 * 2% = 0.022m
(I * V)pown strem = 98,18 — 0,022 = 98,2m
Depth Of (mh3) = GL(3) — (I * V)pown strem = Depthymn,y = 99,3 — 97,50 =
1.8m
Dimension of Manhole(MHz)=(1,2m x 0,9m x 1,8m)
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India ,Water Supply And Sanitary Engineering,Gurcharan Singh-3
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