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DISCHARGE AND VELOCITY FOR CIRCULAR 

PIPES FLOWING FULL 

n = 0.013 

VaJues ol L and ...!!.. 
t, ., 

12 u 1.6 2.0 22 2.4 2.6 

03 ----A, ( Ct>MU<C I 

-•-Indo-oiA,( : • 
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02 , --,,J I I 
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0 ~~ 02 03 o.4 ~s o.6 0.7 o~ 0.9 1.0 1.1 
. V Q A R 

Hya.ra.ut.c elemet~ts - ........ 9 - . and -v,. . o, "'' 8.1 

Hydr:aulie..:lements graph for cireular sewe,... 
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SLOPE 150 mm. 175 mm. 200 mm. Ill 
0/oo a 

( 1/a) 
v ~ 

(1/a l 
v a v {m/al (mla) {I/ a) (11'1/al 

50.0 3 4. 0 5 1.93 5 1. 3 7 Z. I 4 73.34 Z.3S 
45.0 3 2. 31 I. 83 4 8. 7 3 2.06 s 9. !18 Z. Z I 
40.0 30.46 I. 72 '15.94 I . 9 I 65. so Z .Oi 
35.0 28.'19 I. S I '12 . 98 I. 7 9 S I . 36 I. 9 5 
30.0 ZS.38 I. 49 3 9 • 7 9 I • 6 !I !16 . 81 I. 8 I 

' 28.0 2!1.48 I. 44 38.4 4 I. 6 0 54 .88 I. 7 5 
26.0 24.56 I. 3 9 3 7. 0 4 I. !I 4 52 .8 9 1. 5 a 
24.0 23.!19 I. 34 35.!19 · I. 4 8 !10.81 I. 62 
22.0 zz. 59 I. Z 8 3 4 .0 7 I . 4 Z 48.65 I. 5 !I 

' 20.0 21. 54 I. zz 3 2.49 1.35 46.38 I. 4 8 

18.0 zo . 4 ·3 I. I 6 30.8 z I. Z 8 44.00 I. 40 

16.0 19. z 6 1.09 Z9 .0 6 I . Z I 41 . 49 I. 3 2 

14.0 19. 0 z I. 0 Z 2. 7. I 8 I. I 3 38.81 I . 2 4 I 
12.0 16. 6 8 0.94 2 !I . I 7 I . 0 !I 3!1.93 I. I 4 I 

10.0 15. 2 3 0.88 ZZ.97 o. 9 6 32.80 I .04 
i 

9.8 15 . 0 8 0.86 22. 7 4 o. 9 5 3 2 .4 7 I .0 3 I 

9.6 14. 9 z 0.84 22.!11 0. 94 3 2 .14 I. 0 .. 
I 

9.4 14. 7 7 0. 8 4 2 2. z 7 0 . 9 3 31 • 80 1.01 

9.2 14. 61 0.83 z 2. 0 3 o. 92 31 . 4 6 I. 0 0 

9.0 14 ... !I 0.82 21.79 0. 9 I 31 . I 2 0. 99 

8.8 14 . 2 9 0 . 8 I Zl.!l!l 0.90 30.77 o. 9 a 

8 . 6 14. I 2 0.80 2 I. 3 0 0 . 8 9 3 0. 4 2 0. g; 

8.4 13. 9 8 0.79 2 I . 0 !I 0.88 30.08 0.9 6 

8.2 13. 7 9 0.78 z 0. 8 0 0. 8 6 2 9.10 0. 9! 

8.0 13.62 0.77 20.!1!1 0. 8 !I 29.34 0 .9 3 I 
7.8 I 3. 4 !I 0.76 20.29 0.84 2 9 . 9 7 0 .9<. ! 

7. 6 13 . 2 8 0 .7 !1. 20.0 3 0. 8 3 28.!19 0 . 9 I 

7.4 13 . 10 0. 74 19. 76 0. 8 2 2 8. 21 0.90 

7.2 12. 92 0 . 7 3 19. 4 9 0 . 8 I 27.83 0.8 g 

7. 0 I 2 . 7 4 0.72 19.2 2 0. 8 0 2 7. 4 4 o. a 1 

6.8 I 2. !I 6 0. 71 1 a. 9 4 0. 7 9 2 7 .0 !I 0.8E . 

6.6 12. !17 0.70 IS. 66 0. 78 2 6. 6 5 0.8~ 

6.4 I 2. 18 0. 6 9 18. 3 8 0 .76 26.24 0.8 .. 

6.2 II. 99 0 . 68 I 8. 0 9 0. 7 !I 2 !I. B 3 0.82 

6.0 II . 8 0 0.67 17. 7 9 0.74 2!1.41 0.8 I 

5.8 II. 6 0 0.66 17. 50 0.73 2 4. 9 8 0.80 

5.6 11 . 40 0.64 IT. I 9 0 .71 24.54 o. 1 e 
5.4 II. I ! 0. 6 3 I 6. 8 8 0.70 24 .10 0. 7 i 

5.2 10 .9 8 0 .6 2 I 6 . !17 0.6 9 2 3 • 6 5 0. 7! 

5.0 I 0. 7 7 · 0. 6 I 16 . 24 0.6 8 2 3 . I 9 .. 0.74 

4 .8 10.55 0.6 0 . 15 .92, 0. 66 . 22.72 0.72 

4.6 10 . 33 0. 58 15. 58 o. 6 5 22.25 0.7 

4.4 10 . I 0 0 . !17 I 5. 2 4 0. 6 3 2 I . 76 o.o9 

4.2 9 . 8 7 0. !16 14 . e 9 0. 6 2 2 I .z 6 0. 68 

4.0 9. 63 0. 55 14 . 53 0 .6 0 2 0. 74 0.66 

3.5 9. 0 I 0 . !I I I 3 . !I 9 0. !I 7 I 9 . 40 0. 6! 

3 .0 8 . 3 4 0.47 12 . 58 0 .52 17.96 0 .5 7 

2.5 7. 6 i 0. 4 3 II . 4 9 0 . 4 8 16 . 40 O.!IZ 

2 .0 6. 8 I 0. 3 9 I t O . 2 7 0 . 4 3 14. 6 7 0.47 

1.5 !I . 9 0 J o.33 I 8.9o 0. 3 7 12.7 0 0. 4 0 



SLOPE 225 mm. 250 mm. 275 mm. al 

0/oo Q 
( lis) v 

(rn/sl 
a 

( 1/sl 
v 

(rn/s) 
:;) 

(1/a l v 
(m/a), 

50.0 100.•0 2.' 3 131.117 2. 7 I 71.4!! 2 .II II 
45.0 !IS.:!!! 2. 40 1211.1!1 2. '7 1 112.6!1 2.74 
40.0 1111 .ao · 2.211 1111.114 2. 4 2 I !15 .5!! 

2. "' 
35.0 114. 0 0 "2. I I 111.2!1 2. 2 7 45.4' 2. 42 
30.0 77. T 7 I . II II I 0 3. 0 0 2. I 0 132.111 2. 2 4 
28.0 7!1 .. 3 I . II II II II. !! I 2 .0 5 211.30 2. I II 
26.0 72.40 I . II 2 115.1111 I . II 5 123.11 4 2. 0 II 

' 

24.0 1111.!16 I. 7!! II 2. I 3 1.1111 118. 7, 2. 00 

22.0 66. ~ 0 1.117 1111 .21 I . II 0 113.711 I. II I 
20.0 113.!10 I. II 0 114.10 I • 7 I 1011.44 1.85 

18.0 60.24 I. !12 711.76 I • II 5 I 02.87 I. 73 

16.0 !16. 3 0 1.43 7 s. 2 2 I • S 3 ~11.1111 1.6 3 

14.0 53. 3 . I. 34 70.311 I • 4 5 90. 72 I.!! 3 
12.0 411. , . I. 24 115.14 I. 53 13.1111 I. 4 I 

10.0 44. 30 1.13 !111.47 I. 2 I 7 6. 6 a 1.29 

s..8 44. 4' 1.12 !18.87 I • 2 0 7 S. II I I. 211 

9.6 4 5. 99 I • I I 5!. 2 7 I • I 9 T!!. I 3 1.211 

9.4 4 3. !13 1.09 57. 6 6 I. I 7 74.34 I. 2 5 
' 

~.2 4 3 • 0 7 1.0 a !17.04 I • I II 73.5!1 I. 2 4 

~.0 42.60 I. 0 7 !1&.42 I • I !I 7 2. 74 I. 2 2 

e.8 ,. 42 .I 2 1.06 5!1 .79 I .14 7 I. 9 3 I. 2 0 

8.6 41 . 64 1.0!1 5!1.1!1 I. I 2 7 I . I I I. 20 ' 

5.4 41.'!~ 1 .03 !! 4. so I. I I 7 o. 2 7 1. 1 a 

€.2 40.56 1.0 2 53.a!l I. I 0 6 9. 4 3 1.17 

8.0 40 . . 6 I. 0 I 53 • 19 1 .o a &a.!!ll 1.1!1 ' 

7.8 39. 66 I .00 52..52 I .07 67.72 I. I 4 

7. 6 39. 4 0. 98 ,. . 8 4 I. 0 6 56.8 4 I. I 5 

7.4 38.i3 0.117 !II. I 6 1.04 65.911 I. I I 

7.2 311. 0 0. 911 5 0. 48 1.03 6'. 0 6 I. I 0 

7. 0 37. 57 0. 94 49.7!1 I. 0 I >S4.1!! 1.0 II 

6.8 3 7. ( 3 0.93 49.04 I. 00 i 3.23 1.06 

6.6 36. "8 0. 9 2 4 I. 31 o. 9 a 52.29 1.05 

6.4 3!1 . ) 2 0. 9 0 4 7 • !17 0. 9 7 . 6 I. 3 4 1.0 3 

6.2 35 . 56 0. II 9 46.113 0. 9 5 -; 0. 3 7 I. 0 2 

6.0 34. T 8 0. 8 7 4 6. 0 6 0. 9 4 !19.39 I .00 

5.8 34 .20 0.116 4 5. 2 9 0. 9 2 58 . 39 0. 9 ll 

5.6 33.50 0. 8 5 44 . !10 0.91 57.3a 0. 9 7 

!>.4 33.00 0. 8 3 4 3 . 7 0 0. 8 9 !16. 35 0. 9 5 

5.2 32. 38 0.81 42 .111 o. a 1 5!1.29 0.93 

5.0 3 I . 7 5 0.80 42.05 0. 8 6 54. 2 2 0. 91 

'4.8 3·1.. I I C·. 7 8 -4 I .'20 0. 8 '4 53. I 2 o. a 9 

4 . 6 30.-45 0. 7 7 40 . 33 o. a 2 52. 0 0 o. 8 a 

4 .4 29.78 c. 7 !I 3S.45 o .a o 50. 8 6 o .a 6 

-4.2 2 9, I 0 0. 7 3 38.54 0.79 4 9. 6 9 o.a 4 

4.0 2 8. 4 0 C. 7 I 37.61 0. 7 7 4 a. 4 9 0. 8 2 

3.5 26.!!6 o. 6 7 3 !! . I 8 0.72 4!!.36 0. 7 6 

3.0 24 . !!9 c. 6 2 3 2. 57 0. 6 6 4 2. 00 0. 7 I 

·2.5 22 .-4!1 0. !! 6 2 9 . 7 3 0.6 I ., 8. 34 0. 6 !I 

2.0 2 0. •J 8 0 . !! I 26.60 0. !I 4 3 4 . 2 9 0. 58 

I . 5 I 7 . 'S 9 0.44 2 3. 0 3 0 . 4 7 Z9.70j0. !!0 
·--L__ __ 



SLOPE 300 mm. 325mm. 350mm. (31 

Ofc • 00 Q 
(lis) 

v 
(rnh) 

Q 
tl/sl V (mls) 

Q 
(lla) v 

(.,/s)l 
50.0 216.23 3 .oe 287.88 3. 2 3 328.17 3.:!>11 
45.0 205 13 2.~ 253.SM 3. o e 309.4"5 3. 22 
40.0 Ill 3 . 40 . 2. 74 239.42 2. a 11 291.73 3.03 
35.0 18 0.91 2 .5e 223.945 2. 7 0 272.89 2-64 

. 30 .0 1117.411 2."57 20 7.34 2. !5 0 252.1115 2.e3 
28.0 18 I. a I 2.29 200 . 31 2 • 4 I 244.0a 2 . !14 ' 

' 

26.0 1!5!1.93 2 .2 I 1113.03 2 • 3 ll 2 3!1.20 2 . 44 I 
24.0 14'il. 8 I 2 .12 1811 .45 2. 2 4 2215.97 2 . :!5 I 
22.0 14"$.43 2.03 177 .• 5e 2 • I 4 2 1 e . 35 2 . 2 5 I 
20.0 136.711 I • 93 1119.29 2.04 2011.29 2. I 4 

18.0 129.74 I .84 ISO • 81 I • 114 19!5.70 2 . 0 3 
16.0 122.32 I • 73 151 • 42 1 • a "5 184.151 I • 9 Z ' 

' 

14.0 114.42 I .82 141.84 I • 7 I 172.!59 I • 79 
12·.0 10!1 .113 I .150 131.13 I • !5 II 159.79 I . ~ I 
10.0 ~~~ .70 I • 51 1111.71 I • 44 145. 117 I • 52 1 

9.8 9!1 .73 " I • 315 ll a.lll I • 4 "5 144. 40 I • 50 I 

9.6 9 4 . 75 1 • :!It 117.29 I • 4 I 142 . 112 I . 49 
9.4 93 .76 I • 33 I I 8. 011 1 • 4 0 141 .42 I • 4 7 

9.2 92 .7!1 I • 51 114.82 1 • 3 a · 139. Ill I . 4 5 
9.0 91.74 I • :SO · 1 I 3. !17 I • 3 7 138.38 I • 44 

8.8 90 .7 I I • 28 I 12.30 I .3 5 138.8"5 I • 4 Z I 

8.6 89 .e a I • 27 111.01 I • 34 13!5.21 I • 4 I 
8.4 811.;"5 I • 2!! 109.12 I • "52 133.119 I . !19 I 

8 . 2 a7 .!17 1 .z4 108. 40 I • "5 I 1"52. 09 I • 37 I 
8.0 86.411 I • 22 107. 07 I • 29 1"50. 47 1 · :sa I 

7.8 8!! .40 I .2 I 10!5.72 I • 2 7 1211. 83 I . 3 4 I 
7.6 8c .so 1 .1 11 10 .. 311 I • Z II 127.16 I • 32 I 
7.4 85.111 1 • I II I 02.98 I • 24 125.48 I • 30 I 
7.2 112-J!! I • I 8 I 0 1. !18 I • 2 2 123.77 1. u J 
7. 0 80 .Ill I . 14 100. Ill I • 2 I 122.04 1.27. 

6.8 79.74 I • 13 • 911.71 I • I II 120.28 I • 2!1 ' I 

6.6 7a ·-'6 I • I I 97.2!1 I • I 7 1111.!10 I • 23 1 
' 

6.4 77 . 56 I • 09 9!1.77 I • I !I II 8. 69 I . 2 I 

6.2 76. 14 1 .oa 9 4. 211 I • I 4 114. II!! I . I 9 

6.0 74 .')0 I .06 9 2 . 13 I • I 2 112. 99 I. I 7 J 
5.8 73.$5 1 . 04 111.17 I • I 0 I II • 09 1 • I 5 

5.6 7?. . 57 I .02 a 9. 11a 1 • o a <109.18 I • I 3 1 
5.4 7 I • J6 I .o I a7.97 1 .oe I 0 7. I 9 I • I 1 
5.2 69 .T3 0.99 ae . :s2 I • 04 I 0 1!. I 9 I . 09 

5.0 6 II • 511 o.sn 114.8!1 I • 02 103.14 I • 07 

4.8 87 . JO o.s!! a 2 .94 I • 00 101. 06 I . 05 

4.6 8~. 59 0.93 111. 1 9 0 . 9 II 911 . 93 1 . 0 3 

4 . 4 114 .14 0.91 79.41 o. 9 e 96. 78 I • 0 I 

4.2 6 2 . 67 0.119 77. !58 0 .11 C. 9 4 . !Ill 0. 9 8 

4.0 e 1 .16 0.87 7!1.71 0. 9 1 92 • 2!1 0.98 

3.5 !17.21 0.81 TO .82 o . 8!! II 6 . 30 0. 110 

3.0 !! 2. H 0.7!1 6!1.!17 0.79 79 . 89 o. as 
2.5 48 .5 !1 o.u !I 9 .8 !1 0. 7 2. 72 • 93 0.78 

2.0 43 .:!!1 0.61 53.!14 o. e !I 8!1 • 23 0.811 

1.5 37.4!1 0.113 46 .38 0.!! 6 58 • 411 0.119 



SLOPE 375mm. 400mm. 450mm. ( 4) 

0/oo Q 
( 1/a I 

v 
{m/a} 

Q 
(1/a} 

v Q v 
(m/s} (lis I (m/a} 

50.0 392.0' :!1.' ' .468.fSfS :5 • 71 fS:57.!12 4 .o I 
45.0 :571.11! 3.:57 441.18 3.!12 fS 04.1!0 ! • II 0 
40.0 !!10.86 ! .I 1 4111.SI 3 • :5 I !170.21 !. !Ill 
35.0 :528.01 2.117 3 89.fS I 3. I 0 ':5:5 • :58 :s.:s:~ 

. 30.0 :50:5.68 2.7!1 380.71 2. 87 49!1.82 :5 • I 0 
28.0 29:5.:58 2.6fS :5411.48 2.77 477.08 :s.oo 
26.0 28Z.7 1 2 .8 6 :5!!1.8 I 2.67 . 459.72 2.1!9 
24.0 271.62 2 .46 :522.1S:S 2.57 441.fS9 2.78 
22.0 ZfSO.OfS 2.!!1 :5 : 8.90 2. 46 422.88 z.88 
20.0 247.98 2.24 2ll4.!12 2 • :54 40 :s. 20 2.54 

I 8.0 2:5!1.2:5 2. I ! 27 a.41 2. 22 :sa z.e 1 2. 4 I 

16.0 221.; 8 2 • 0 I 2~ :5.4:5 2.\0 :SfSO. 84 2. 2 7 

14.0 2 07.4!! I • a II 2'111.41 1-1111 !:57.:54 2. I 2 

12.0 192.06 I • 74 2 2 8.14 I . 112 !12.:52 I . 9 IS 

10.0 175.3:5 I • 59 2 08.21S l.fSfS 21111.1 I I • 79 

9.8 17!.1!7 I . !! 1 -2: fSJ 1 I • IS4 282.24 I • 71 
9.6 I 7 I • 79 I .!!IS 2 ::14.0!1 I • IS 2 279. :5!1 I • TIS 

9.4 lfS9.99 I • 114 20 1.91 I • IS I 276.42 I. 74 

9.2 168.17 I .52 1~9.75 I .!Ill 27 :s. 47 I • 72 

9.0 lfS6 .. ~ 3 I • 5 I 1117.!!7 I • !! 1 270.48 I . 70 

8.8 164.47 I . 49 111 e.38 I • II II 267.46 I • fS II 

8.6 162.1!11 I .47 IS, !.IS I • II 4 264.40 I • fS fS 
8.4 I ISO. 69 I • 45 I I 0.111 I • II 2 2fS I. 3 I I • 64 

8.2 1118.71 I . 44 le!l.59 I ·50 258.18 I • 62 

8.0 15fS.I!2 I • 42 11!'5.27 I . 411 25!1.01 I • IS 0 

7.8 1!14 .E !I I • 4 0 . 18 3.9:5 I . 4 6 25 I. 80 I • 5 I! 

7. 6 152.E5 I • 3 I! II! I .58 I .44 248.55 I . !I IS I 
7.4 1!10.~2 I • :5 1 179 .IS I • 4 :5 245.26 I • !I 4 I 
7.2 148.77 I • :511 176 .71 I . 4 I 24 I • 92 I • 52 ! 
7. 0 14fS .e s I • :5 :5 174.24 I .:511 2:58.!!4 I • !10 I 

6.8 144.58 I . :5 I 171.7:5 I • :5 1 2:5!1 .1 I I • 4 8 ' 
' 

6.6 . 142.44 I • 2 9 169 .I 9 I • 35 2:5 I.IS2 I • 4 fS ' 

6.4 140.,6 I • 2 7 166.61 I • :5:5 221!.09 I • 4:5 

6.2 138.05 I • 2 s 1 e 3 .se I • 30 224.50 I • 4 I 

6.0 ISS .8 I I • 2:5 IE 1. :52 I • 2 8 220· 84 I • 3 9 

5.8 1:53.::5 I .2 I Ill 8.61 I • 26 217.1:5 I • 37 

5.6 1:5 I. 20 I .I 9 1!1! .8!1 I • 2 4 213.:58 I • :54 

5.4 128.e 4 I • I 1 Ill~ .04 I . 22 209.51 I • !2 

5.2 126.4:5 I • I 4 I !!•) .18 I . 2 0 20!1.fSO I • 2 9 

5.0 12:5. 98 I . I 2 1.7.25 I • I 1 20 l.fSO I • 2 7 

4.8 12 I .47 I . I 0 1 ... . 29 I . I II I 97.5:5 I • 24 

4.6 I I 8. 9 I I .08 1 .. 1 .2:5 I • I 2 193.:57 I • 2 2 

4.4 I 16.30 I .05 I !.8 .14 I .I 0 189.12 : . I 9 

4.2 I 13.63 I .0:5 I :!>4 .97 I • 07 18 4.77 I .1 6 

4.0 I I 0.£9 I • 00 I! I .72 I • OS I 8 0 .. 32 I . I ! 

3.5 I 0!.73 0.94 I Z! .21 0 . 9 8 168.1S7 I . 0 6 

3.0 96.03 0.87 114.07- 0.91 1!16.16 0. 9 8 

2.5 8 7. 66 0. 79 IC4.1:5 o.8! 14 2 .56 o. 9 0 

2.0 78 .41 0. 71 - 93 .14 0 . 74 127 . II I o.eo 

1.5 e 1 .!<o 0. 6 I II 0 • 66 0 . 6 4 II 0 • 43 0.69 
-·-·-



SLOPE 500mm. 600mrn. 700 mm. ( !I ) 

0/oo Q 
( 1/a) 

v 
(rnlal 

Q 
(I! a} 

v 
(m}a) 

Q 
U/a) 

v 
(m}a) 

50.0 844.::5::5 4. ::50 1::572.117 4.8 8 2071.0::5 . ~.sa 

45.0 801. 00 4. o a 1::502.:5::! 4. 8 I 1984. 7~ :5 • I I 
40.0 7:5:5.19 ::5.85 1228.0::! 4.::54 18!!2. ::511 4 . 81 

35 .0 70 8. 42 s.8o 1148.71 4.08 17::52.75 4. a o 
. 30.0 854.02 ::5.::5::5 I 083.!10 ::5. 7a 1804.22 4. t 7 

28.0 83 I. 84 ::5 . 22 1027.44 ::5.83 1849.112 4.0::5 

26.0 6 08.8 8 • ::5 .I 0 99o.o• s.ao 1493.4~ !I. 8 8 
24.0 :584. 97 2.98 98 1.2!> ::5.::58 1434.88 ::5. 7::5 
22.0 860.07 2.88 910.73 ::5.22 1373.77 ::5 • !17 

20.0 5::54.00 2.72 868.::55 3 . 0 7 1'!109.84 ::5.4 0 

18.0 508. 80 2.~8 112::5.7. 2. 9 I 1242. 82 ::5.2'!1 

16.0 477.83 2. 4::5 778.87 2.7!1 liT I .~8 '!I .o 4 
14.0 448.78 2.28 T 28.!1 2.~7 I 09 !1.89 2. a a 
12 . 0 41::5.64 2. I I 672 .8! 2.::58 1014.80 2.84 

10.0 3 7 7.60 I • 92 814.02 2. 17 9 26.20 2. 4 I 

9.8 '!17::5.80 I , 90 807. 84 2 • I !I 9 18 .a9 2.::5a 

9 . 6 '569. 97 I • 88 801.8 2. I ::5 907.49 2.'!18 

9.4 368. I 0 I • 8 8 IS 9 8.3 2. I I 897.98 2. 3 3 

9 . 2 ::562.18 I • 84 aa8.~ 2.oa 8 88.'!18 2. 3 I 

9 . 0 358.22 I • 82 !18 2 .Il l 2 . 08 878.87 2 • 28 1-
8 . 8 ::584.22 I • 8 0 a78.00 2.04 a88. as 2-28 

8.6 '580.1 7 I • 7 8 869.42 2.01 888.92 2 .2::5 

8.4 ::546.07 I • 76 !162 :78 I • 99 848.88 2. 2 I 

8.2 341.9'!1' I • 74 !1!16.02 I • II 7 8::58.7 I 2 • I 8 

8.0 3::57.73 I • 72 8411 .I II I • 114 8 28.42 2. I !I 

7.8 ::533.49 I • 70 !142.29 I • 92 818.00 2 · I 3 

7. 6 329.18 I . 8 8 !13!1.29 I . 8 9 807.44 2. I 0 

7.4 324. 82 I • 8 5 !12 8.20 I • 8 7 7518.75 2.07 

7.2 ::520.40 I • 8 3 !121 .0 1 I . 84 78!1.91 2.04 

7. 0 31!5.92 I . 8 I 513.n I • 82 774.92 2. 0 I 

6.8 ::5 I I. '!18 I . 59 508.33 I • 7 9 78::5.77 I . 9 8 

6.6 30 6. 7!1 I . 88 498. 83 I • 78 782.4:5 I • 9 8 

6.4 302.08 I . !I 4 49 t ·2 I I • 74 740 .96 I • 9 '!I 

6.2 297.'!12 1 . at 483.43 I • 7 I 729.29 I . 9 0 

6.0 292.49 I • 49 475.62 I • 8 8 717. 4~ I • 8 6 

5.8 287. 87 I . 46 467.62 I . 8 '5 70!1. 37 I . 8 3 

5.6 2 82.!17 I • 44 4!!9.49 I • 63 811::5. I I I . 80 

5 . 4 277.4S I • 4 t 451.2 1 I , 60 680.62 I . 77 

5 . 2 272.29 I . 39 442.78 1. a 7 667.89 I . 7 4 

5.0 267. 00 I • ::58 434. 1 8 I , !I 4 854.93 I. 7 0 . 

4.8 281.81 1-- I • 33 42!1.4.1 I • SO 641.69 I • 6 7 

4.6 2!18.1 0 t • 30 416.4!1 I • 4 7 8 28.18 I • 8 ::5 

4 . 4 250 . .:-;- I . 2 8 407.29• I · 44 6 14.38 I • 6 0 

4.2 244.71 I . 25 3 9 7.93 I • 41 8 00.25 I . !58 

4.0 238. 82 I • 22 3 88.34 I . 3 7 5 85.78 I . !5 2 

3.5 223.39 I. t 4 363.215 I • 2 8 !147 .9~ I • 4 2 

3.0 - 208.82 t . OS 336.3 I I . 19 507.31 I . 3 2 

2.5 188.80 o . 96 307.01 I • 09 - 463.1 1 I . 2 0 

2 . 0 168.87 o. 86 274.60 0.97 - 414.22 1 . o a 

1.5 146.2:5 o. 74 237.81 0.84 sse. 7 !> 0. 9 3 
------------ - --- ------------- --- - --------------· ---· ---------------



SLOPE 800 mm. 900 mm. .1000 mm. I I ) 

0/oo Q 
( 1/a) v (ra./a) Q 

(I! a l v (mla) Q 
(1/a l V .lm/sl 

50.0 2956.117 :1. ~~~ 4047.111 6.36 5361.15 6.113 
4 'h(). 211~13 5. 511 31140.l5 6.04 !50116.04 6.411 
40.0 2644.70 !5.26 36ZO.Q 5.69 479!5.16 6. 11 
35.0 2473.119 · 4 . 9Z 33114.711 5.32 4411!5.46 !5. 71 

. 30.0 ZZ90.39 4.56 3135.56 4.93 41!52.75 5 . 29 
28. 0 2ZJZ.72 4.4C 3029.24 4.76 4011.94 5.11 
26.0 2132.23 4.24- 2919.0!5 4.59 31166.00 4.92 
24.0 2048.!19 4.011 21104.!53 4.41 3714.33 4.73 

-2£.0 1961.37 !1. 90 26115 .14 4.22 3!556.20 . 4.!53 
20.0 11170.09 !1.72 2560.111 4.02 3390.71 4.32 

18.0 177~3 . 3.5!1 24211.110 3. liZ 3216.71 4 . 10 
16. 0 1672.66 3.33 22119.90 3. 60 3032.74 3.116 
14.0 1!56~64 3. II 2142.00 '· 37 21136.87 3.61 
12.0 14-411.!57 2 .118 1983.11 3.12 2626.43 3.34 

10.0 1322.36 2.63 11110.32 2.115 Z397.60 3 . 05 

9.8 1309.07 2 .60 _179Z.I3 2 • .11.2 Z373.!50 3.02 
9.6 1295.64 2.!58 1773. 7!5 2.79 Z!l49.16 2.99 

9.4 1282.08 2.!!!5 175!5. 111 2.76 2324.56 2.16 

9 . 2 1268.36 2.!52 1736. 40 2 . 73 2299.70 2.93 

9.0 1254_50 2.50 1717.43 2.70 2274.56 2. 90 

8.8 1240.48 2.47 16911.24 2.67 2249.15 2.116 

8.6 122$.31 . 2.44 16 78.83 2.64 ~Z3.44 2. 1 3 

8.4 1211 .96 2 . 41 1659.19 2. 61 Z!97.44 2.110 

8.2 1197:45 2.3€ 1639. 32 2.!58 2171.12 2 . 76 

8 .0 11112.76 2.35 1619 . 21 2 . !55 Zl44.48 2.73 

7.8 1167:88 2.32 15911.84 2 . 51 2117. !50 2.70 

7. 6 11!52.81 2.29 1!5711 . 21 2 . 411 2090.18 2 .66 

7. 4 1137.54 2 . 26 1557. 30 2. 4!5 2062.50 2.63 

7.2 1122.06 2.23 1536. 11 2 . 41 2034.43 2.59 

7. 0 1106.37 2.20 1!514. 63 2 . 38 200!5.98 2.5!5 

6 . 8 1090 .4!5 2.17 1492.114 2.35 1977.11 2.52 

6.6 . 1074.29 2 .14 14 70.72 2 . !II 19 47.82 2. 411 

6.4 105189 2.10 r441126 2.28 1918.08 2. 4-4 

6.2 1041.23 2.07 1425.46 2.24 1887.88 2.40 

6.0 1024.30 2.04 1402.~11 2,. 20l 18!57.18 2. 36 

5.8 IOOT.08 2.00 1378.71 2.17 1825.96 2.32 

5 . 6 9119..57 I. 97 1354.73 2. 13 1794. 21 2 . 211 

5. 4 971 .74 I. 93 1330. 32 2.09 1761.88 2.24 

5.2 95!.57 I. 90 1305. 45· 2.05 1728.94 2. 20 

5. 0 93:>.05 I. 86 1280. 10 2 .01 169!5.37 2 .16 

4 .8 91E.I6 I. 82 1254.24 1. 97 1661.11 2 .1 1 

4 . 6 896.87 I. 78 1227.83 I. 9 3 1626 .14 2.07 

4 .4 e?! .. !6 I. 7! ~ 1200.84 I. 89 1590.40 2 .02 

4 . 2 II 5E.99 I. TO 1173.23 I. 84 15!53.83 I. 98 

4 . 0 836. 34 I. 66 114 4 .96 I. 80 1516.39 1.93 

3.5 782.33 I. 5 E 1071.0 1 I. 68 l~UU.'\..; J.J'J 

3 . 0 724.29 I . 4• 99 1.57 I. 56· 1313.23 I. 67 

2.5 661 .19 I. 3 < . 905. 18 I . 42 119 8.82 I. 53 

2. 0 591 . 39 I. 16 809. 62 I. 27 1072.2 6 I. 3 7 

I . 5 512..16 I. 02 70 I. 16 I . 10 928.61 I. I II 



SLOPE 1100 mm. 1200 mm. 1300 mm. 17) 

"fc · Q v Q v Q v 00 ( 1/a) (mh) (1/a) (mlal {1/a l (mla) 
!50. 0 6912.56 7.27 J71t8:1 7.71 10711Z.13 1 .13 
4 !5.0 655la:l 15.90 5270.415 7 0 :II 102:18.31 1. 71 
40.0 6182.711 6.:5 1 1797. 46 15.89 96:52.17 T. 27 
3!5.0 :5783.46 0 6.09 r 293..815 6.45 9029.34 6 . 10 

. 30.0 5354.44 5.6::1 6752.83 5 . 97 8 359.55 6 .30 I 

28.0 :517Z.88 5.44 6523JS:5 5 . 77 8076.09 6.08 
26.0 4984.72 5.2: 5286.!!4 5.56 7782.32 :5 .86 
24.0 4789.16 5.04 6039.91 5.34 7477.0 I ll. U 
22.0 4!18!127 4.84 5792.78 5.11 71:58.69 5. 39 
20.0 4~71.88 4.60 551166 4.88 682!1.54 5.14 
18.0 4147.53 4.36 5230.72 4.62 6475.28 4 .18 
16.0 3910.33 4.11 49 3157 4.36 6104.~ 4. 60 
14.0 3657.78 3.8:5 <161:1.07 4.08 :5710.66 4 .30 
12 . 0 3386.4:5 3.:56 <1270JS7 3 . 78 5287.04 3 . 91 
10.0 3 0 9139 3.2: 3898.76 3 . 4:5 4826~9 164 
9.8 3060,32 3. 22 38:59.57 3 . 41 477'l811 3 .60 
9.6 3C28.93 3.19 3819.99 3 .38 4728.87 3 . 56 
9.4 2997.21 3. 1:5 :5779.99 3,,. 4679.36 3. 53 
9 . 2 2965.16 3. 12 :5739~6 3. 31 4629.31 141 

9.0 2932.75 3.09 3 &98.69 3 . 27 4578.71 3.4:5 

8.8 21199.98 3 .0~ u n36 3.23 4527.55 3.41 
8.6 2866.84 3.02 :1> 615.56 • 3.20 4475.81 3.37 
8.4 28 3 3.31 2.9e !.573.27 3. 16 4423.46 3.33 
8 . 2 2~99. 37 2.95 ;. 530.48 3 . LZ 4370.48 3.29 

8 .0 2755.02 2. 9 1 ! 487.16 3 . 08 4316 .~ 3 . 25 
7.8 2730.24 2. 87 :$443.30 3.04 4262.55 3. 21 

7. 6 269!1.01 2.84. ~398.86 3. 0 1 4207.55 3 .17 

7. 4 2659.31 2.80 5353JS5 2 .97 4 1:51 .82 3. 13 

7.2 2623.13 2.76 !-308.21 2 . 93 4095!3 3. 03 

7. 0 2:586.44 2.72 ! 2 6 1.94 2.88 4038.05 3.04 

6 . 8 2:549.22 2.68 ! 215 . 01 2 .84 39~94 3.00 

6.6 2511,46 2. 64 ~167.37 2 .80 3920.98 2 . 95 

6 .4 2473. 11 z. 6C ::. 119.02 2 . 76 3861.11 2 . " 
6.2 2434.16 2. 5E ~069.90 2 .71 3800.30 2 .16 

6.0 2394.58 2. 52 :.019.98 2 . 67 3738.!10 2 0 82 

!5 . 8 23,4..33 2 . 4£ '-969.22 2.63 3675.67 2 . 77 
!5.6 2313.38- 2 0 4 !> ~9 17. 58 2.58 3611 0 74 2 . 72 

!5.4 2271 .70 2.35 28&5.00 0 2 .5:1 3546.66 2 ,67 

!5.2 2Z29.23 2 . 35 '-811.45 ° 2 .49 3480.3& 2 .62 

!5. 0 2185.94 2. 3C :<756.85 2.44 ~12·77 2 . H 

4 .8 2 14 1.78 2.25 :C701. 15 2.39 3343.82 2 .52 

4 . 6 20 96.68 2 .2 1 <644.28 2.34 3273.4 1 2 . 47 

4 . 4 2050.60 2.16 ~=86 .16 2. 29 3201.46 2 .41 

4 . 2 20 ::13.45 2.11 252&.70 2.23 3127.86 2..36 

4 .0 1955.17 2.06 0::465. 81 2. 18 3()52 ,L8 2.!0 

3 . 5 1828.89 1.92 <.306.!!6 . 2 .04 2855.!3 2 .1 5 

3.0 1693.22 I. 78 :;;135.46 I. 89 2643.52 1. 99 

2 . 5 . 1545.69 I. 63 1949.41 I. 72 2413.19 I. 82 

2 . 0 1382.51 0 I. 45 1743.61 1. 54 2158.43 I. 63 

1.5 1157. 29 1.26 15 10.0 3 I. 34 186925 I. 4 I 



SLOPE 1400 mm. 1500 mm. 1600 mm. I a l 
0/oo Q 

( 1/sl v 
(ml•l 

Q 
(1/1) v 

(m/•l 
Q 

(I/•) 
v 

(m/sl 
!0. 0 131:10.22 8.:14 1:11106.47 8 .94 11177~92 9 . )4 : 

L5.0 1247:1.39 8.10 1~33 11.49 171111.46 8 . 116 
< 0.0 1176l91 7.64 14131.74 11 .00 16192.110 11 . 3:1 
~ 5 .0 1100226 1 . I :1 13224.64 r. 411 1:1708.23 7.111 

. ~ 0.0 10186.16 6.62 1224l!.64 6 . 93 14543.05 7.73 i 

28.0 9840.76 6.39 118211.411 6.69 14049.!12 6 . 99 I 

26.0 94112.80 6. 16 113911.21 6.45 13538.85 6.73 
24.0 9110.78 . 5.92 10951.04 6.20 13007.71 6.47 I 

I 22.0 . .8722.91 :1 . 67 104114.113 !! .93 12453_g3 6 . 19 I I 

20.0 8316.97 5.40 9996.119 5.66 1187436 5 . 91 I 

18.0 7890.17 :1 . 13 9483.118 :1.37 II 26!1.01 :1.60 I 

15.0 7438.93 4.113 8941.49 5.06 10620.76 5 . 211 

14.0 6958.48 4.52 8364.00 4.13 9934.81 4 . 94 
1! .0 6442.31 4 . Ill 7743.56 4. 38 "9 197.86 ~. :17 

10.0 588LOO 3.112 7068.87 4.00 8396.46 4 . Ill 

9.8 58 21.89 3.78 6991.112 3 .96 8 312.o1 1 4 . 13 
9 . 6 5762.18 3. 14 6926.05 3. 92 8226.82 4 . 09 

9.4 5701.84 3. 10 68:13.52 3.118 8140.67 4 . 05 
' 

9 . 2 5640.86 3.66 678022 3. 84 8053.61 4 . 01 

9. 0 :1579.21 3.62 6706.12 3.79 7965.59 3 . 96 

8.8 5516.97 3. 58 66 31.19 3. 75 7876.59 3.92 

8.6 5453.82 3.54 6555.40 3.71 778637 3.117 

8 . 4 5390.03 3.50 64711. 72 3 .67 7695.49 3 . 113 

8 . 2 5325.48 3.46 6401.13 3 . 62 7603.33 3 . 711 

8 .0 :1260.13 3.42 632~ 3 . 511 7510.03 3.74 

7. 8 ,.93.97 3 . 37 6243.06 3 . 53 7415.57 3. 69 

7. 6 5126. 94 3 . 33 6162 .50 3 . 49 7319.88 3.64 

7. 4 5059.04 3 . 29 60110.87 3.44 7222.92 3.59 

7. 2 4990.20 3.24 59911. 13 3 .39 7 124.6:1 3.54 

7. 0 4920.4 1 3.20 5914. 24 3.3!1 702:1.00 3 . 49 

6.8 4849.61 3.15 51129.14 3 . 30 6923.92 3.44 

6.6 4777. 76 3 . 10 5742.78 3.25 6821.34 3 . 39 

6.4 4704.81 3. 06 562:1.09 3.20 6717.19 3. 34 

6.2 4630.72 3. 01 55 66.03 3 . 15 6611.40 3.29 

e.o 4555.42 2 . 96 5475.!12 3 . 10 6503.89 3. 23 

5.8 4478.85 2 . 9 I 5383.49 3 .05 6394.58 3 . 18 

~.6 4400.95 2 . 86 5289.86 2 . 99 6283.36 3. 13 

5.4 4321.65 2.81 5194. 54 2.94 6 170. 14 3 . 07 

5 . 2 4240.87 2 . 75 5097..43 2 . 88 6054.80 3. 01 

~ . 0 4158.52 2.70 4992.44 2 . 83 5937.23 2.95 

4 .8 4074.50 2 . 65 4891.46 2 . 77 5817.27 2.89 

4 . 6 :!~8!.7 ! 2 . 59 479434 2. 71 5694.79 2.83 

4.4 390 1.04 2 . 53 4688.96 2.65 5569.62 . 2.77 
~:-· - . 

'- . 2 3811.35 ~ . 48 4581.15 2. 59 ~1.57 2 . 71 

'-.0 3719.50 2. 42 4470.74 2.53 5310. 43 2.64 

:! . 5 3479.28 2.26 4182.00 2 . 37 4967.46 2.47 

:!.0 322 1.19 2. 09 3871.78 2 . 19 4598.99 2. 29 

2. 5 2940.54 I. 91 3534.43 2 . 00 419829 2.09 

::. o 2630.12 I . 7 I 3161.29 1. 79 3~5.09 I. 87 

I 5 2277. 77 I. 48 2737.76 I . 55 32:12.03 1. 6Z 
- -· --·-



SLOPE 1800 mm. 2000 mm. mm. ( 9 I 
0/oo Q 

( 1/s) 
v 

(m/sl 
Q 

( 1/al 
v 

(m/a) 
Q 

(I/ a) v 
\m/a) 

50.0 2:1703.06 I 0 . I 0 34041.20 10.114 

45.0 24384.07 9.:18 322~4.32 10. 211 
40.0 22989.:12 9.03 30447.37 9. II 9 

35.0 21:104.73 1 11.4!> 284110.91 9 .o 7 

. 30.0 19909. !II 7.8 2 26368.20 8. 3 9 
28.0 19234.40 7. :! 8 2:1474.10 8 • II 

26.0 18:134.74 7.28 24!142.46 7.81 
24.0 178o7.6o 1 1 .o o 23!184.44 1. 51 

22.0 17049.48 6. 70 22:180.38 7. 19 
20.0 16 2 !16.04 6. 39 21529.:15 6 • a 5 

I 8.0 1!1421.84 6.06 20424.72 6.!10 

16 .0 14539.85 5. 71 19256.111 6. 13 

14.0 13600.78 5.34 18012.91 5.73 

12.0 12591.88 4.95 16676.71 5. 31 

10.0 11494.76 4.52 1522.3.119 4.85 

9.8 11379.23 4 .47 1!>070.68 4.80 

9.6 11262.!> 2 4.4 3 14916.11 4. 7 5 

9.4 11144 .58 4.38 14 759.91 4.70 

9.2 II 02!>. 3 9 4.33 14602.05 4.65 

9.0 10904.89 4.29 14442.46 4.60 

8.8 10783.04 4.24 14281.08 4.!>!> 

8.6 10659.80 4.19 14117.8 7 4.49 
8.4 10!135.12 

. 
4.14 13952.74 4.44 

8.2 10408.95 4. 09 12 78:1.64 4.39 

8.0 10281.2 3 4.04 13616.4 8 4.33 

7.8 10151.9C 3. 9 9 1344:1.20 4.28 

7. 6 10020.90 3. 94 13271.70 4.22 

7.4 9888.17 3. II 9 1 309:1.91 4. 17 

7.2 9753.6l 3. 8 3 12917.7 3 4. II 

7. 0 9617.2 3.78 12737.0:1 4.05 

6.8 9478.82 3.72 12553.77 4.00 

6.6 9338.39 3. 6 7 12367.78 3.94 

6.4 919:1 . 8 1 3. 6 I 12178.9:1 3.88 

6.2 9050.9!1 3.!>6 11987. 14 3. 8 2 

6.0 8903.8J 3.:10 11792.22 3.7:1 

5.8 87:1~.1~ 3.44 11594 .0 I 3. 69 

5.6 8601. 89 3.38 11392.36 3. 6 3 

5.4 8 446.83 3.32 11187.08 3. :16 

5.2 821!8.99 3.26 10977.96 3.49 

5.0 812!.0~ 3. I 9 10764.77 3.43 

4 . 8 7963.80 3 .13 10:147.28 3.36 

4.6 77!?6.13 3.06 10325.2 1 3.29 

4 . 4 7624.76 3 .00 10098.2:1 3. 21 

4.2 7449.L6 2.93 9866.08 3 .14 I 

4 . 0 7269.5-2 2.86 9628.31 3. 0 6 

3 . 5 6800.:!>9 2.67 9006.45 2.87 

3 . 0 6295.94 2. 4 7 8338.36 2.65 

2.5 :1747. 38 2.26 7611.84 2.42 I 

2 . 0 5140.61 2.0 2 . 680B.Zil 2. 17 

I . 5 445 1. 30 I. 7 !> 5896.11 I. 88 
- - -- ------ -----
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.,. 2650 4/:IJ m 300 

33 ll0,400 JOe 4 •180 ·35 250 2 : I .:- 21as 470 250 300 

D~11ULS OF"tniCW..IHG fii.TI::R. 

· 9 I h 

m· lQ:l 
m 100 
2/:IJ 100 
280 100 
300 100 
180 100 
180 100 
240 100 
240 100 

k' I m l ·o 

100 12S ::7 
100 125 -~ 
100 1,50 . ~2 
129 170 ' ~8 
120 180 . ~· 

' .;6 ,130 250 
130 2,70 
ISO 300 
ISO 320 

.. . 
-~6 

' IS 
1)8 

I 

" 

- h 



.. 0 
1;3 
~
 

e 
~
 

~I~ 
" 

« 

0 

1&.1 

-
!:i ii: 

• 0 
(!I 
z 

.. • 't 
a 

E
 

0 

C
J 

.... 
~ 

0 
tt.. 
0 

• &' 
tl\ 

-
c 

c 
i 

0 

.J
 

0 
.. 

~
 

., .. 
~
 

.. ., 5 
QC 
0 

0 ... 
.. ::> 

~·~ 
It 

::1 

t 
QC 

. 
•t.!tj· 

--
c 

·~ 
a 



it] 
\

•
C

o• 
~-
-
-
-
-
-
-
--:--

-
-
=
~
=
-
-
l
 ... . ~ .. . ··.:· 

' 
·~·· 
... 

I! 
., • 
. ., • "0 ' 

,;~ 
·tj:· 
. ' =~~ 
.... ...... 

. . 

0 0 :z: 
.... 1!.1 
:l! 

-"" 
• 

0 0 :z: 
.... 
1&1 
:1 
)
(
 

.~
 

.· 0.. 

~
 

IJ) 



tSrSbtt 
- IL 

l 

' ,,., ' I 1-r ' 

Ut 
-· H Ill J 
I~ :'\•"' 

"' I 

SECT IOU 'fi· 'A' 

SLUDGE 
DRAW· OFF 
CHAMBER. 

RCTATING BRIDGE 
SCRA.DER. 

PLAN 

~ .. 
~·-'~\~" 

'~-; ... 
,,..~ ,,.,, 

'~'~ .. 
\' ~' ~"" '\ 

I /VI 
"1 

·:'f. 
: --

FINAL. CIRCULAR SEJI~Et4TATION T~NK• 

I 
: 

~ 

-
ffJ: 

- } 

INLET PIPE. 

OISTRIBUTICN" 
CiiAM&ER. 





't
 ... t - ... -... 

·r 
·: '

i:
 

'i...
. 

~ 
~
 <

i· 
<i· 

. 
~ 

~...
 C

· 
rt 

~· 
c. 

1__
 ~ 

t 
\t.

 
~ {

 
~.. 

~· 
L 

{ 
~ 

~.. 
" ,

 ( 
i 

1 '.
:... 

.... 
.l 

f· 
r 

~ 
... ~ --

.. IJ:· 
E

 ·F •
•
 

'·
. 

1:
' 

"-
(I

 
-

~ 
"-

,. 
r.

. 
,.

, 
.
,
 

... 
• 

l 
..

 
\.

,.
 

r 
~.

-
,. 

• 
r.t

 
~.-:

t· ~
: 

~ 
~· 

r t 
l 

~· 
I_

 .
..::

... 
~ 

"'
 
r.

 
-

l:
' 

\:
. 

1.
. 
~ 

1-
.c

-
!~ 

-
c: 

~ 
{ 
••

 E
 

C
· 
~. 

\.
 ~· 

~ 
E

 ~ 
~ 

~ 
. g

·: 
~ 

.t ~
· t 

~ 
( 

&
 l 

't
..

"~
-

to 
~ 

-
~
c
.
_
 

c
k

-
t'

 (
. 

t_
 
~· 
~ 

~ 
.t

 
f.

 ~
 

~
 

' ,
 C·

 
~ 

':
 

t 
•'

 
[.

 
~ 

~ 
I'· 

~· 
p-

' 
t.

 
,_ 

~r.. 
~ 

b 
~ 
~ 

t 
~· 

~ 
·t: 

~ 
:C

" 
1 

•
•
 

~ 
E._

 
L!

. 
C

· 
C

. 
"\c

.. 
l.

 
~-

~·
 

C
 

• 
• 
~ 

. 
.. 

~ 
\..

 
. 

. 
-

~· 
• 

-
-

6·
 

t; 
• 

Th
 
~ .

.
 f 

~~ 1
; 1

:. 
· 

11.
. 

t 
~ 

. 
::-

~ .
_ I

J:·
 1

, 
,-

'~.-·
r 

~-. 
"
' 

.c
 

c 
:r

 
~ 

!:.
. 

r.
 

J·
 

1 
·[

 
· 

f 
~
 

.~·
 -

't.
 

:!:..
 ~'

, 
~ 
~ 

; 
{ 

':-
. 

\t. 
C"

 .P
 

'>{
 

: 
'\.

.. 
-

...:
 

f;,
 

.'~· 
.~: 

\.
 r 

. 
. l

 ~
 I

. 
L>

. 
·~. 

~ 
.E

 ~.-
~ 

t 
\;:

 [
• ~

 
~ 

~· 
-.:....

. 
t 

~
 'i 

f' 
(• 

'L
 

\.:·
 

"[
 ~
 

f.
 l

s 
<;;

. 
t·

 
f. 

;;-
t 

c..
 

-
"' 

t 
't 

~.. 
t.·

 
· ·.

 
~ 

••
 

1-
-

r;
: 

"
' 

c-: 
.. 

');:
 r

t. 
t:.

 c
.. 

[ 
~.;; 

C· 
·~ 

:< 
~·

 
I<

 
l 

r 
t 

-,.
... l

. 
L 

( 
C

. 
\.

. 
f 

<,
._ 

" 
N

' 
·
[
 

,...
, 

r'
 

...
 

('(
' 

' 
. 

. 
0

' 
'
·

• 
-
·
 

-
C

7 
• 

II·
 

••
 

. 
~
 

-
1 

W
 

.... 
-

"'.
 ~

 C
:-

{ 
Y-

\..: 
-t:.

 
~ 

't-
'I 

i"
'-

lr
...

 
G

:\.
: 

1:
 

-
o 

~ 
g 

~ 
!-,

:..
 

v-
._ 

"" 
~ 

" .
 ""

 
.. 

~,:, 
r 

t 
. . 

n 
~ 

"" 
-

I.
 <

i· 
:l 

. 
. -

L. 
=

 ~ 
r..

 E
 

6 
'-

C
· 

~ 
f t

 ~
. 
.t [

 ~ ~
 :_· 

~· 
f. 

!b 
L

 ~.
-~
 .

.: 
-: 

-
'f-

'r.
: 

. .
 

E-
~.-

C· 
v 

-
-: 

r· 
~ 
k ,1

:' 
-

-
. 

,t
 

.[
 

h 
t 

t'
 

-
. 

~
 

J 
•
•
 

\.
. 

• 
-

1,
 0 

-
\ 

\ 
\ 

~\
 

\ 
· 

, 
V

\
 

• 

·~ 
~ 

,f. 
~ .::

 ~
 ~·. 

'Ei
 L

 
'r 

. 
1.·

 
·~ 

E
 i

= 
~ 

f 
~ 

t ~
 't 

t·
 

r: 
~ t

· 
c, 

. 
-

=
 

-
-.

_
 '1

_ 
r· 

~ 
[' 

C
" 

-
' 

L
. 

[ 
-=

' 
f 

(• 
t: 

h 
"\

>
 

~· 
'f!

 
-·

 
1::

 
.., 

(• 
~ 

J3 
c. 
t cr.. 

t: 
1. .

 r
 ..:

 ·
[· 

h• 
f' 

r 1
-.

 ..r 
f 

": 
~ 

~ 
.(·

 ~
t
 .· 

.:.. C
· 

~ 
..,.1

.:.:
 
c 

[. !
i' 

[ 
t.:

 
l 

; 
't.

 [
 .

.. 
[ 

\.: 
I 

't
 1. 

1l
,.. 

E
 ·

-
1 

~ 
·-· 

-
t 

~ 
. .

 1
 ~ 

·-· 
t.

 
._

 
-
t 

. ..
.: 

• 
r.t

 
· 

·•
 

· 
... 

.l 
·· 

l!
 
f 

( 
-

~ 
· · 

f 
~
 

.r 
· · 

·. 
r 

• 
• 

l 
l 

.L 
-r 

.. 
~
 

l 0 I .....
 

I 
~
 



El 81 .. 
[]·· 

- · F.¥ 

..... - - -----·,----- _ _) ------ ----;.z------.--
0-l I { ~. ~ l f - I r t I 

0 
® 
0 
0 
0 
@ 

0 

' CHLORINE GAS SUPPLY 

~'t'·"' ..... \ ~ 

® 
CHLORINE FLOW CONTROL CABINET G) 

COMPOUND LOOP CONTROL PllNEL @ 
ANALVZEII• RECORDER CABINET @ 
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EJECTO~ ~ 

BOOSTER PUMP FOR CtU.ORlHE DOSE 
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FIRST SAFFLE 
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f'RINARY OR: 
Ca.t01KEO 
SLUOOE 

OV(R I'LOW TO I<A l 
PlANTINfl..UCNI 

,..,., 
TRtATN£HTi 

• O~WATU£0 JLUOC1t 
r-----4,.TO INQNt~ATO~ OR 

ULTINATt OI.I"OUL 

Ot~T PlANT rllT'R.tTt TO PLANT 
INrLUCN OR llfi'LUl!HT Olt l 'IYAR.I:Tl tRt4iW£Kf U'.utAT( TRfATt4C.NT 

... 

VAC UUN 

" I I ! I "LTtA: 

EXHAUST GASES TO 
SC~U8UII AHO lOA 

,, 1(8) .1 CH (N IC.U.. 
L(, . . . 1----+1 IIULTIPU.HURTH 

IHCINUATOR 

WASTE 

A'TIVATtO 
SLUOGf 

UNOtRfLOW, TO 

PLANT INF"LVl.WT 

(Cl 

l .J CH(NICAL 
~rwonlOhtNG 

raLTRATt TO AJH TOUUUI.AfE 
'LAMT IN,LUtHT OIS,OJAL 

(XHAUST GA$CS TO 

IXKAUST GA3 ft 3CRUaiO. A1fO/OA. 

ANOA.SH ..-
CHANNCL AJ:RATION 

C£NTRifu1Uf 1f 

C(HTRAT~ TO 
nuCK!"!R OR 
l't.AHT IN,LUtNT 

FLUIOiztO ItO l!H TO ULINAT[ 
lltCIUitATOR OISI'OSAL 

TYPICAL HONB!OLOG!CAL SLUDGE !REATMENT FLOWDIAGRAM 

!AI HEAT TREATMENT WITH VACUUM- FILTER D.~WATERING 

(81 MULTIPLE HEARTH l~lCINERATION, AND (C) FLUIDIZED-

BED INCIHERATION. 



1J1'fo::r.n.C':f ~:) 
,.,.,..1'11' l:ln'~ CAl 

OIOUTCO 

VACUUM 
P'll.TIIIt 
~ SLUOCE: CAKC GSTE. 

ACTIY&TeD 
IUIDC: •I 

YLO":'ATIOM 
TMICXCIICII 

1 
ILUD<IE ' I ELUTIIIATIOII ' I 

(OP'TIONA.L) t )' . ~ OI!POSAL li---""""'1 r TO ULTINATt 

P'llttMAA"'" 

1\.UOOC i r • 
I •uri!JrWATAJI'T TO ELUTAI.AT!. TO PLAK'T 'ILl' RAT~ TO 

THICKCNlR Oft 

~LANT lhP'I.UUtT 

PLAnT lUI"LUENT Oft lfif,l.U~NT Oft I 
THrr.~t!•t•' 
tOnJOML) 

IErAJtATC:: TR~AT:~:;:n SI',.AIItAT~ TRCATI.I:~HT 

CO:IDIIIEO WA:":::..ACT:'f.1':'!0 

A 110 I'R1•AIIY SLIIt'OI: r~IO ----<""" 
P'1Utt.Aa'r' 8CDte:rtcT.'\TIOW TAWXS 

(B) 

oroe,rm 
St.UOO £ 

C AI 

PLAff'T IWr'l.U!!aT O:t 
C:C,.hRATC: Tlt2AT.US:!ff 

.. LUOOI Pft~ •xT~:IOI!O A.lti!ATt!ll't 

Oil co)aACT ITADILI%ATION 
P'IIC<:=' OI'I:MT:o WITI!OIIT 
P'IIII&AJIT t:e!:!ENnT1CII 

tCl 

O!ltl"ltTP'O 
AEitOIIC 

SLUDOE 
ILUOOE 

oro::TrOH 

Cl:CAnT 1'0 .. LANT 
l."'t~U~t'ST Olt S~f"AttATC 
Tr:-'...AT~UO'fr (0,."'t0HAL) 

e ~NTRI,.UO t .}- OEWATCn(O S\,.t)nr.[ TO 

ULTIWAT C DISPOSAL 

C!'t":'lfA't'C TO PLA.NT 

INP'LVCNT Ollt 

IE:P'ARAT~ T lt(.4l't.tE-i T 

IANO DEDS 

VM?~IU'LOW TO 
"--A" ••rLUt"'T 

UNit.U "LUDIIr T O 

ULTI UAT( O"POSAL 

TYPICAL SLUDGE TREAT~tENT FLO~RA!A WITH S/OLOGICAL DIGESTION AND THREE DIFFERENT 

SLUDGE OEWATE:Ri~3 FROCESSiSUU'J~I.fu'7ll FILTftA"l 10N. (81 CENTRIFUGATION • AND tel 0 RYING BEDS· 



Figure SectiOR throogh gas-mixed high-rate ,~udge digestion tarJ' [from Walker Process 
Equipmtr:t .Oirision, Chicago Br!dge &: Iron Compan)'j 

1-----------IMide c:l~l'l\etor- s•lecc even 1.5 m "': rcmenu for lUndard eo-vtn -----------1 

G.M p1pe must bt ~l'lltred 
in ut..t -."''d e:.ctand 1.2 m 
ibow m•• liquid lf'\1•1 

PFT P~ o.u •~tion 
&'($tl!lm flt tn c::tONod di~6SC0f 

ac..iWty .... c:s ~ti0rt1 0: acum 

H~h w;uer kvtl 

~f~b I~ v -......-" I 
1 I J : L l~izz> w!>-_ l lr.-.oig .. .., llquat 

! octom $JOpt 
~:)j;71)Jum•telv 1 In 6 

Fi;:urc Cross section through a typic<lii standa~d-ratc digester 
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e ....-olgosw tiQUOt 
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(a l 

Water surface 
after decanting 

Waste 

iE~~~~a~:(b sludge 
draw·off 
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Operational modes for aerobic digesters. (a) Batch operation. 

(b) continuous operation. 
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