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 5 

( 1 )  

 

206
204

962
960

853
845

431
425

395
390

178
176

539.1

23.0

SS= mg/ L

mg/ L

ha

m3

6.1 1 BOD= mg/ L220

220

220

220

SS= mg/ L

Q= m3

2.4 4

Q= m3

10.9 3 BOD=

98

220

220

220

220

226

2

BOD= mg/ L

Q=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

9.3

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

0.7 6

Q= m3

0.5 5 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

4.2 8

Q= m3

10.8 7 BOD=

220

220

220

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

3.6 10

Q= m3

10.8 9 BOD=

SS= mg/ L

Q= m3

11 BOD= mg/ L

220

220

220

220

220

220

220

220

220

220

220

31

78

1



 6 

 

 

562
556

322
320

104
103

969
960

169
165

27
26

219
214

m3

49.1 12 BOD= mg/ L

Q=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

643.0 13

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

9.7 16

Q= m3

592.3 15 BOD=

220

220

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

2.0 19

Q= m3

2.6 17 BOD=

220

220

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

5.1 20

Q= m3

16.5 18 BOD= 220

220

220

220

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

61.3 22

Q= m3

0.5 21 BOD= 220

220

220

220

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

4.1 24

Q= m3

1.0 23 BOD= 220

220

220

220

220

220

220

220

220

220

491

220

220

41

2



 7 

 

 
 

  

892
868

131
129

122
120

82
80

82
80

240
237

134
132

364
358

199
196

86
85

38
37

mg/ L

SS=

220

220

220

220

1.5 28

Q= m3

1.0

m3

13.9 25 BOD= mg/ L

Q=

BOD= mg/ L

SS=

27 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

mg/ L

Q= m3

2.9 26

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

Q= m3

0.8 30

Q= m3

0.5 29 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

2.8 32

Q= m3

2.9 31 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

1.5 34

Q= m3

5.0 33 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

1.0 36

Q= m3

1.6 35 BOD=

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

298

3



 8 

 

 
  

66
65

246
244

86
84

180
178

389
386

326
320

114
113

mg/ L

SS=

220

220

220

220

16.5 39- 1

Q= m3

531.1

m3

0.4 37 BOD= mg/ L

Q=

BOD= mg/ L

SS=

39 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

mg/ L

Q= m3

1.5 38

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

Q= m3

0.6 41

Q= m3

3.9 40 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

2.3 43

Q= m3

17.2 42 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

13.1 A- 4

Q= m3

9.7 44 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

64.7 A- 1

Q= m3

10.6 A- 5 BOD=

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

18

999

4



 9 

 

 
  

394
392

61
60

32
31

771
772

378
379

475
476

562
565

mg/ L

SS=

220

220

220

220

38.0

Q= m3

716.7

m3

123.3 BOD= mg/ L

Q=

BOD= mg/ L

SS=

BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

mg/ L

Q= m3

20.8

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

Q= m3

1.9

Q= m3

20.2 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

15.9

Q= m3

1.3 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

8.8

Q= m3

5.9 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

2.3

Q= m3

11.0 BOD=

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

202

5
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510
512

573
574

495
496

m3

8.1 BOD= mg/ L

Q=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

10.1

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

5.6

Q= m3

1.9 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

13.6

Q= m3

6.4

mg/ L

SS= mg/ L

Q= m3

7.9 BOD=

BOD= mg/ L

Q= m3

45.3 BOD=

SS= mg/ L

mg/ L

SS= mg/ L

220

Q= m3

2.7 BOD=

Q= m3

0.7

Q= m3

68.1 BOD=

BOD= mg/ L

SS= mg/ L

220

220

220

220

220

220

17

Q= m3

6.7

BOD= mg/ L

SS= mg/ L

220

220

55

328

366

212

452

161

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

6
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72
71

546
545

936
937

587
603

427
432

Q=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

1.4 H- 24

m3

21.4 H- 12- 1 BOD= mg/ L

115.7 BOD= mg/ L

mg/ L

SS= mg/ L

Q= m3

16.8 BOD=

220

220

220

220

220

220

639

mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

787.7 48

SS= mg/ L

Q= m3

367.0

Q= m3

33.0 BOD= mg/ L

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q=

Q= m3

m3

31.9 H- 23- 1

BOD= mg/ L

220

220

220

220

220

220

220

220

220

220

22

BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

27.2

Q= m3

99.3 BOD= 220

220

220

220

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

15.5

Q= m3

68.3 BOD=

SS= mg/ L

Q= m3

8.7 39 BOD= mg/ L

220

220

220

220

220

220

28

7
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229
225

585
592

Q= m3

900.4 BOD=

Q= m3

SS= mg/ L

Q= m3

223.6

BOD= mg/ L

mg/ L

SS= mg/ L

mg/ L

BOD=

SS= mg/ L

Q= m3

SS= mg/ L

BOD= mg/ L

SS= mg/ L

mg/ L

SS=

657.4

1

BOD= mg/ L

mg/ L

SS= mg/ L

Q= m3

5.5

Q= m3

107.5 BOD=

mg/ L

Q= m3

22.9

Q= m3

80.8 BOD=

190

220

mg/ L

Q= m3

93.2

Q= m3

97.4 BOD=

BOD= mg/ L

SS= mg/ L

BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

6.4

Q= m3

13.5 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS=

mg/ L

SS= mg/ L

Q= m3

2.6

220

220

220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

190

796

46

61

4

8
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110
113

772
775

312
310

411
412

Q=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

m3

2.8 BOD= mg/ L

SS= mg/ L

Q= m3

14.8 73

24.7 72 BOD=

BOD= mg/ L

199.0

mg/ L

SS= mg/ L

Q= m3

Q= m3

25.6 220

190

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

7.4

Q= m3

4.2 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

17.9 Z- 2- 1

Q= m3

57.5 BOD=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

120.1

Q= m3

82.3 77 BOD= mg/ L

190

220

190

mg/ L

SS= mg/ L

Q= m3

88.1 BOD=

220

190

220

190

220

190

220

190

220

190

220

190

220

220

190

220

190

220

190

99

213

9
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615
618

166
172

875
902

78
79

0

200
201

m3

36.2 78 BOD= mg/ L

Q=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

79

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

14.9

Q= m3

746.3 37 BOD= mg/ L

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

40.7

Q= m3

6.4 BOD= mg/ L

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

71 Z- 2- 2

Q= m3

7.1 BOD=

190

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

71.6 32

Q= m3

63.6 Z- 2- 1 BOD= 220

190

220

190

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

2.5 Z- 2- 2- 4

Q= m3

25.8 Z- 2- 2- 9 BOD= 220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

6

220

190

10
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285
286

917
919

m3

12.7 Z- 2- 2- 4 BOD= mg/ L

Q=

BOD= mg/ L

SS= mg/ L

SS=

mg/ L

Q= m3

225.3 32

BOD= mg/ L

mg/ L

Q= m3

2.9 Z- 2- 2

32 BOD= mg/ L

mg/ L

SS= mg/ L

Q= m3

48.9

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

404 37

Q= m3

191.6 33 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

16 37

Q= m3

3.3 38 BOD=

190

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

1.7 39

Q= m3

136 40 BOD= 220

190

220

190

mg/ L

SS= mg/ L

Q= m3

19.2 35 BOD=

Q= m3

9.8 1 BOD=

BOD= mg/ L

SS= mg/ L

SS=

220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

220

190

35

11

713

99

105

52

11



 16 

 

 
 

  

954
956

698
700

85
86

m3

31.4 34 BOD= mg/ L

Q=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

62.1 35

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

39.8 36

Q= m3

44.3 36 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

0.1 57

Q= m3

0.3 56 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

3.4 60

Q= m3

4.7 58 BOD=

190

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

0.1 64

Q= m3

3.6 62 BOD= 220

190

220

190

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

0.6 66

Q= m3

0.1 65 BOD= 220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

190

220

200

8

2

113

84

3

3

16

12
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53
54

843
847

632
635

mg/ L

SS=

220

190

220

190

3.6 71

Q= m3

2.2

m3

1.1 67 BOD= mg/ L

Q=

BOD= mg/ L

SS=

70 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

mg/ L

Q= m3

1.1 68

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

Q= m3

34.3

Q= m3

0.3 72 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

52.7

Q= m3

25.6 BOD=

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

4 Z- 1- 1

Q= m3

6.8 BOD=

50 BOD= mg/ L

mg/ L

SS= mg/ L

Q= m3

7.9

Q= m3

546.4 37 BOD=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

53.5 51

190

220

190

220

190

220

190

28

27

88

988

174

220

190

8

220

220

190

190

220

190

220

0

220

190

220

190

220

190

13
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311
324

340
Y3- 2 351

Y3- 2- 8

342
354

150
155

441
446

m3

344 52 BOD= mg/ L

Q=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

1.3

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

148.9 54

Q= m3

30.9 53 BOD=

mg/ L

SS= mg/ L

Q= m3

12.9

Q= m3

106.0 Y5 BOD=

BOD= mg/ L

SS= mg/ L

SS= mg/ L

Q= m3

11.5

Y4 BOD= mg/ L

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

6.8 Y2- 10

Q= m3

21.5 Y3- 1 BOD=

220

190

220

190

220

190

220

190

BOD= mg/ L

SS= mg/ L

mg/ L

SS= mg/ L

Q= m3

72.1 Y2- 1

Q= m3

6.5 BOD= 220

190

220

190

mg/ L

SS= mg/ L

Q= m3

55.1 Y1- 1 BOD= 220

190

220

190

220

190

220

190

65

910

220

190

220

190

14
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568
588

mg/ L

Q= m3

229.5 Y1- 2- 4

m3

25.4 Y1- 2- 9 BOD= mg/ L

Q=

SS=

220

190

BOD= mg/ L

SS= mg/ L

220

190

0

15



16



 21 

( 3 )  

 

 

  

600 2

400 2

300 9

700 2

800 300 2

50 0

300 14

750 300 0

400 15

900 900 10 0

600 0

450 300 0

600 300 0

250 0

250 0

80250 0

17



 22 

( 4 )  

 

 

449, 800
448, 800

BOD 220 mg/ L

SS 220 mg/ L

SS 40 mg/ L

163, 000
164, 000

313, 700 168, 000
314, 900 170, 000

BOD 220 mg/ L

SS 190 mg/ L

SS 40 mg/ L

15mg/ LBOD13. 74

m3

15mg/ LBOD m3211, 000

211, 000

211, 00011. 87

   

m3

m3

180, 000

18



 23 

 

HRT

m3

m3

m3/ m2

kg/ m2

m3/ min

m3/ m2

m3

HRT

m3/ m2

m3/ m2

m3/ m2

m3

m3

m3

m3

m3

m3/ m2

HRT

kg/ m2

19



 24 
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 25 

 

( 2 0.25 kgBOD/ kgSS

( 2

( 3

3

( 3

m3

m3

( 3

( 2

( 3

m3/ m2

m3/ m23

m3

m3/ m2

kgBOD/ kgSS

m3/ m2

m3

0.25

m3/ m2

m3

m3

3

3

2

21



 26 

 

( 5 )  

 
 

  

6. 0 19. 6
10. 8 19. 7

59. 0
58. 9

47. 4
48. 3

4. 6
4. 7

28. 5
28. 6

3. 2
3. 1

14. 8
15. 0

45. 8
46. 0

48. 3
48. 5

7. 3
7. 6

2. 7

29. 3

6. 0

8. 0

5. 0

13. 0

10. 0

7. 0

8. 0

10. 0

9. 0

7. 0

12. 5

22



 27 

    

 

 
 

 

 
 

  

4

4

3

3

4

3

4/ 4

3/ 3

53. 20m3

5. 40m3

4/ 4

3/ 3

3/ 3

4/ 4

19. 70m3

59. 00m3

29. 50m3

2. 80m3

3

3

3

5

5

3

3/ 330. 00m3

5/ 3

5/ 5

3/ 39. 60m3

52. 00m3

48. 00m3

3/ 3

3/ 316. 80m3

3. 20m3

23
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( 6 )   
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 30 

2  

a)  

)  
  

 

5 12 1 3
5 1  

 

 
( )  

 
5 1

 

 
( )  

 
5 1

 

 
( )  

 
5 1

 
 

)  
  

 2  
 

( )  2  
 

( )  2  
 

( )  2  
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 31 

) 2 6  

 
  

  

 
( )  ( 2. 8m3/ )  

 
( )   

 
( )   

 

 
  

  

 
( )  

( 34. 0m3/ )  
( 48. 0m3/ )  
( 44. 0m3/ )  

( 4. 2m3/ )  
 

( )   
 

( )   

 

 

b)  
 

(  
)  

 
  

50  100
  

 
 

  

27



 32 

3  

 

 

  

29,415,445 14,432,496 1 86 ,59 4,6 14 2 30 ,44 2,5 55 12,243,695 34,424,070 1 17 ,35 1,3 56 - 3 82 ,21 7,9 81 

29,571,633 14,572,116 1 77 ,27 2,6 19 2 21 ,41 6,3 68 10,024,295 34,611,105 1 15 ,69 1,9 13 - 3 71 ,71 9,3 86 

- - 10,485,142 10,485,142 - 857,233 4,076,588 - 15,418,963 

611,400 - 4,711,200 5,322,600 - 961,669 3,712,745 - 9,997,014 

- - 9,918,148 9,918,148 - 815,954 4,141,094 - 14,875,196

439,200 69,600 4,979,400 5,488,200 69,600 940,722 3,758,960 - 10,187,882 

- - - - - - - - - 

460,840 233,760 2,644,850 3,339,450 - 936,174 3,830,593 - 8,106,217 

- - - - - - - - - 

460,590 233,630 2,643,390 3,337,610 - 923,124 3,840,663 - 8,101,397 

- - - - - - - - - 

458,500 232,570 2,631,360 3,322,430 - 902,609 4,023,744 - 8,248,783 

- - - - - - - - - 

458,500 232,570 2,631,360 3,322,430 - 910,611 4,029,322 - 8,262,363 

- - 20,403,290 20,403,290 - 1,673,187 8,217,682 - 30,294,159 

2,889,030 1,002,130 20,241,560 24,132,720 69,600 5,574,909 23,196,027 - 52,903,656 

29,415,445 14,432,496 2 06 ,99 7,9 04 2 50 ,84 5,8 45 12,243,695 36,097,257 1 25 ,56 9,0 38 - 4 12 ,51 2,1 40 

32,460,663 15,574,246 1 97 ,51 4,1 79 2 45 ,54 9,0 88 10,093,895 40,186,014 1 38 ,88 7,9 40 - 4 24 ,62 3,0 42 

1 65 ,5 41 ,01 4 33,810,724 3,102,851 - 27,987,966 2 30 ,4 42 ,55 5 - 26,598,610 1 25 ,1 76 ,81 6 1 51 ,7 75 ,42 6 382,217,981 

1 58 ,8 44 ,42 5 32,757,701 3,114,618 - 26,699,624 2 21 ,4 16 ,36 8 - 26,822,138 1 23 ,4 80 ,88 0 1 50 ,3 03 ,01 8 371,719,386 

7,557,869 1,463,637 - - 1,463,636 10,485,142 - 478,015 4,455,806 4,933,821 15,418,963

4,226,800 547,900 - - 547,900 5,322,600 - 598,730 4,075,684 4,674,414 9,997,014

7,179,869 1,369,137 - - 1,369,142 9,918,148 - 430,735 4,526,313 4,957,048 14,875,196

4,029,300 729,450 - - 729,450 5,488,200 - 588,535 4,111,147 4,699,682 10,187,882

- - - - - - - - - - -

2,404,404 482,551 51,762 - 400,734 3,339,450 - 587,174 4,179,593 4,766,767 8,106,217

- - - - - - - - - - -

2,403,079 482,285 51,733 - 400,513 3,337,610 - 579,634 4,184,153 4,763,787 8,101,397

- - - - - - - - - - -

2,392,150 480,091 51,498 - 398,692 3,322,430 - 566,842 4,359,511 4,926,353 8,248,783

- - - - - - - - - - -

2,392,150 480,091 51,498 - 398,692 3,322,430 - 570,383 4,369,550 4,939,933 8,262,363

14,737,738 2,832,774 - - 2,832,778 20,403,290 - 908,750 8,982,119 9,890,869 30,294,159 

17,847,882 3,202,368 206,490 - 2,875,980 24,132,720 - 3,491,298 25,279,638 28,770,936 52,903,656 

1 80 ,2 78 ,75 2 36,643,498 3,102,851 - 30,820,744 2 50 ,8 45 ,84 5 - 27,507,360 1 34 ,1 58 ,93 5 1 61 ,6 66 ,29 5 412,512,140 

1 76 ,6 92 ,30 7 35,960,069 3,321,108 - 29,575,604 2 45 ,5 49 ,08 8 - 30,313,436 1 48 ,7 60 ,51 8 1 79 ,0 73 ,95 4 424,623,042 
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