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como “o controle de todos os fatore

estar físico, mental ou social”. 



O lançamento de esgotos domésticos nos corpos d’água sem adequado
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mantida no corpo d’água receptor quer em uma eventual perspectiva de uso do 
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a concentração de coliformes, foi adotado o valor de 10⁷ ind./100 mL, c





➢

ܲ =  2ܲ(1 + ௧2− ௧(ݎ

–



➢

ܳ݉é݀ = ݌݋ܲ  ∗ ܥܲܳ ∗ ܴ86400 ∗ ݇2

•

•

•

ܳ݉áݔ = ܳ݉é݀ ∗ 1ܳ݉í݊ܭ = ܳ݉áݔ ∗ 3ܭ



–

➢

• ,݋ܵ ܱܤܦ = ܮ/݃݉ 342 
• ,݋ܵ ܱܤܦ =  488,57݉݃/

➢

ܧ = ܽܽ + ݐ



ܧ = 2020 + 9,5 = ܧ0,678 = 67,8 %

ݑܣ = ܳ݉áݒݔ

ݑܣ = ݑܣ0,01280,4 = 0,032 ݉2

ܵ = ܧݑܣ = ܽ ݔ ݑܣ + ܽݐ
ܵ =  0,0320,678ܵ = 0,047 



ܤ = ܳ݉áݐ ݔ ݔ′ܵ
t’= 3s;

ܤ = ܤ30,047 ݔ 0,00128 = 0,82 ݉

ܮ = ܮݔá݉ܪܵ = ܮ0,0470,143 = 0,33 ݉

௘ܰ =  ௕ܰ + 1
௘ܰ = ܽ)0,001)ܮ  + ((ݐ

௘ܰ =  0,33(0,001(20 + 9,5))
௘ܰ =  10,17



–

݂ܪ = 1,43 2ݒ ∗ − 22݃′ݒ

•

݂ܪ = 0,42 − 21,4(0,27 ݔ 0,4) ∗ ݂ܪ9,8 = 0,006 ݉



•

Hf = 0,82 − (0,4 x 0,27)21,4 ∗ 9,8Hf = 0,041 m

݁݀ܽݎ݃ ݋ݐ݊݁݉݅ݎ݌݉݋ܿ = ℎ݊݁ݏθ 
∅
θ = Ângulo de inclinação = 60°;

ℎ =  ℎ݉áݔ + ݂ܪ +  θ + folgaℎ =  0,143 + 0,15 +  60 + 0,1ℎ =  0,59 ݉
comprimento grade = 0,59sen60°comprimento grade = 0,68 m



➢

ܾ =   ܳ݉áݔℎ݉á݋ܸ ݔ ݔ

ܾ = 0,3ܾ ݔ 0,01280,143   =   0,30 ݉

ܸ =  ܾܳ ∗ ℎ



•

Vmáx =  0,01280,30 x 0,143 Vmáx =  0,299 m/s
•

Vmín =  0,00360,30 x 0,039Vmín =  0,301 m/s
•

Vméd =  0,00860,30 x 0,101Vméd =  0,283 m/s
•

ܮ = ݔℎ݉á ݔ ݂



݂ = ݏܸ݂ܸ

݂ = 0,300,02
݂ = 15,07

ܮ = ܮݔℎ݉á ݔ ݂ = ܮ0,143 ݔ 15,07 = 2,16 ݉
•

ܫ =  ܳ݉é݀ݏܣ



ܫ = ܫ0,3 ݔ 864002,2 ݔ0,0086  = ܽ݅݀ ݔ2݉/1.120,87݉3

•

ܪ = ݏܣ݉ݑܸܿܽ 

݉ݑܸܿܽ =  ݅ ݔ ܯ

݉ݑܸܿܽ = Vacum 7 ݔ 0,0296 = 0,207 m3



ܪ = ܪ0,3 ݔ 0,2072,2  =  0,314 ݉ 

➢

– –

ܳ = ௡ܪ ݔ ݇

–



ܳ = 1,547ܪ ݔ 0,176

• ܳ݉áݔ = 0,0128 = 1,547ܪ ݔ 0,176 
• ܳ݉é݀ = 0,0086 = 1,547ܪ ݔ 0,176
• ܳ݉í݊ = 0,0036 = 1,547ܪ ݔ 0,176 



ݖ = ܳ݉áݔ ∗ í݊݉ܪ − ܳ݉í݊ ∗ ݔá݉ܳݔá݉ܪ − ܳ݉í݊
ݖ = 0,080 ݔ 0,0128 − 0,1840,0128 ݔ 0,0036 − ݖ0,0036 = 0,04 ݉

A altura máxima da lâmina d’água (ܪ = ݔá݉ܪ − ݖ
• ܪ = 0,128 − 0,04H = 0,143 m
• H = 0,0086 − 0,04H = 0,101 m
• H = 0,080 − 0,04H = 0,039 m

➢



≥ 10,0 ≥ 7,0

≥ 8,0 ≥ 5,5

≥7,0 ≥ 4,5

≥6,0 ≥ 4,0

➢

ܸ = ܳ݉é݀ ∗ ܪܦܶ

ܸ = 30,82 ∗ 7ܸ = 215,77 ݉
➢

ݎܸ = ܸܰ



ݎܸ = ݎ215,773ܸ = 71,92

ܳ݉é݀ = 10,27 ݉3ℎ ܳ݉áݔ = 15,41 ݉3ℎ
➢

➢

•

ݎܣ = ܪݎܸ



ݎܣ = ݎܣ71,925 = 14,38 ݉
•

ݐܣ = ߨ) ∗ 4(2ݐ݋݀ܽܦ
ݐܣ = ߨ) ∗ ݐܣ4(4,502 = 15,90 ݉
ݑܸ = ݐܣ ∗ ݑܸܪ = 15,90 ∗ ݑ5ܸ =  79,48 ݉

ܪܦܶ = ݐܸܳ
•

ܪܦܶ = ܪܦ79,4810,27ܶ = 7,74 ℎ
•

ܪܦܶ = ܪܦ79,4815,41ܶ = 5,16 ℎ



•

ܸܪܥ =  ܸܳ

•

ܸܪܥ = ܸܪܥ739,78379,48  = 3,10 ݉
•

ܸܪܥ  = ܸܪܥ1.109,66379,48  = 4,65 ݉
•

ݒ = ܣܳ 



•

ݒ = ݒ10,2715,90  =  0,65݉/ℎ
•

ݒ = ݒ15,4115,90  =  0,97݉/ℎ

–

≤ 1,1
•



݅ܣ = ܣܰ݀ 

݅ܣ = ݅ܣ15,906  =  2,65 ݉²

݀ݐܸ = ( ܳ݉áߨ)݀ܰ/ܰݔ ∗ 24݀ݐܦ ))

݀ݐܸ = ( ߨ)15,413600/6 ∗ ( 1001000)²4 )
)

݀ݐܸ = ݏ/݉ 0,09

•



஽஻ைܧ =  100 ∗ (1 − 0,70 ∗ (0,50−ܪܦܶ

– ஽஻ைܧ =  100 ∗ (1 − 0,70 ∗ ஽஻ைܧ(7,44−0,50 =  74,8 %
஽ொைܧ =  100 ∗ (1 − 0,68 ∗ (0,35−ܪܦܶ

– ஽ொைܧ =  100 ∗ (1 − 0,68 ∗ 7,44−0,35)EDQO =  66,8 %

•



ܵ =  ܵ0 − ܧ) ∗ ܵ0)100ܰ = 0ܰ  − ܧ) ∗ 0ܰ)100

•

ܵ =  342 − (342 ∗ 74,8 )100ܵ = ܮ/݃݉ 86,2
•

ܵ =  488,57 − (488,57 ∗ 66,8)100ܵ = ܮ/݃݉ 162,2
•

ܰ =  50000000 − (50000000 ∗ 90)100ܵ = ܮ/݃݉ 5000000
•



஼ு4ܱܳܦ = 0ܵ) ݔ ܳ − ܵ) − ௢ܻ௕௦ 0ܵ ݔ ܳ ݔ

஼ு4ܱܳܦ = (739,783 ) ∗ (488,571000 − 162,21000 ) − 0,21 ∗ (488,571000 ஼ு4ܱܳܦ( = 55,18

ܳ஼ு4 = (ܶ)஼ு4݂ܱܳܦ

݂(ܶ) = ஽ொைܴ ܺ (273ܭ ݔ ܲ + ܶ)



݂(ܶ) = 273) ݔ 640,08206 ݔ 1 + 28)݂(ܶ) = 2,59 gDQO/mol

ܳ஼ு4 = 55,182,59ܳ஼ு4 = 21,76 ݉

ܳ௕௜௢௚á௦ =  ܳ஼ு4ܥ஼ு4

ܳ௕௜௢௚á௦ =  21,3075ܳ௕௜௢௚á௦ =  28,39 ݉



➢

௚ܣ =  ௚ܰ ܥ ݔ௚ ܮ ݔ௚ 

௚ܣ = 1,001) ݔ ߨ  ௚ܣ 2( =  0,79 ݉

௚ݒ =   (ܳ௚ܣ௚)
௚ݒ =   (28,39240,79 )

௚ݒ =   1,51 ݉3݃á2݉ /ݏ. ℎ 

➢

௔ݒ = (௔ܣܳ)  



௦ܦ = ௥ܦ   − Ds (௔ܮݔ2) =   4,50 − (2x0,35) ܦ௦ = 3,80 ݉

௔ܣ = ௥24ܦ) ݔ ߨ   ) − ௦24ܦ)   )
௔ܣ = 4,524) ݔ ߨ   ) −   (3,824 )

௔ܣ =   4,56 ݉2
•

௔,௠éௗݒ = ௔,௠éௗݒ10,274,56  =  2,15 ݉/ℎ
•

௔,௠á௫ݒ = ௔,௠á௫ݒ15,414,56  =  3,38 ݉/ℎ



–

≤ 2,5≤ 4,0
•

ௗݒ =  (ௗܣܳ)  

௦ܦ =   Ø௚ +  2 ݔ 0,125
௦ܦ =   1,20 + ௦ܦ 2 ݔ 0,125 =   1,45݉ 

ௗܣ = ߨ   ௥24ܦ) ) ௦24ܦ) − )
ௗܣ = ߨ   (4,024 ) −  (1,4524 ) 

ௗܣ =   14,25 ݉2 



•

ௗ,௠éௗݒ = ௗ,௠éௗݒ10,2714,25  =  0,72 ݉/ℎ
•

ௗ,௠á௫ݒ = ௗ,௠á௫ݒ15,4114,25  =  1,08 ݉/ℎ

ௗܪܦܶ =  ௗܸܳ

ௗܸ =  ௖ܸ௢௥௢௔ + ( ௖ܸ௜௟௜௡ௗ௥௢ −   ௧ܸ௥௢௡௖௢ ௖௢௡௘)

௖ܸ௢௥௢௔ = ஽ೞ2)) ݔ ߨ  + 0,125 ௫ 22 )2 − ஽ೌ೏೚೟2
௖ܸ௜௟௜௡ௗ௥௢ = ௔ௗ௢௧ܦ ݔ ߨ  ݔ  ௔ௗ௢௧4ܦ ݐℎ ݔ 

௧ܸ௥௢௡௖௢ ௖௢௡௘ = ݔ ߨ) ℎ3ݐ ) ௦2ܦ) ݔ + 22 ݔ 0,125 )2 + ௔ௗ௢௧2ܦ + ௔ௗ௢௧2ܦ) )2



௖ܸ௢௥௢௔ = 1,452)) ݔ ߨ  + 22 ݔ 0,125 )2 − 4,52  ) ∗ 0,4
௖ܸ௢௥௢௔ = 5,45 ݉³

௖ܸ௜௟௜௡ௗ௥௢ = ݔ 4,5 ݔ ߨ  4,54 1,6 ݔ 
௖ܸ௜௟௜௡ௗ௥௢ =  25,45 ݉3

௧ܸ௥௢௡௖௢ ௖௢௡௘ = ݔ ߨ) 1,63 ) 1,452) ݔ + 22 ݔ 0,125 )2 + 4,52 + (4,52 )2
௧ܸ௥௢௡௖௢ ௖௢௡௘ = 9,97 ݉3

ௗܸ = 5,45 + ( 25,45 −  9,97)
ௗܸ = 20,94 ݉3

•

ௗ,௠éௗܪܦܶ = ௗ,௠௘ௗܪܦ20,9410,27ܶ  =  2,04 ℎ
•

ௗ,௠á௫ܪܦܶ = ௗ,௠á௫ܪܦ20,9415,41ܶ  =  1,36 ℎ



–

≤ 0,8 ≥ 1,5≤ 1,2 ≥ 1,0
•

௟ܲ௢ௗ௢ = ௔௣௟ܱܳܦ ݔ ܻ

௟ܲ௢ௗ௢ =  488,57 ݔ 0,20
௟ܲ௢ௗ௢ = 97,71݇݃ܵܵ/݀ 

ܳ௟௢ௗ௢  = ௟ܲ௢ௗ௢ ܥߛ ݔ௟௢ௗ௢
ߛ௟௢ௗ௢ܥ

ܳ௟௢ௗ௢  = 0,04 ݔ 97,711020  



ܳ௟௢ௗ௢  =   2,39 ݉3/݀
•

௖ܯ  = ௟ܲ௢ௗ௢ ݐ ݔ௖  

௖ܯ  = ௖ܯ  15 ݔ 97,71  = 1.465,65 ݇݃ܵܵܶ  
௖ܸ  = ܳ௟௢ௗ௢ ݐ ݔ௖  
௖ܸ  =  15 ݔ 2,39
௖ܸ  = 35,85 ݉3

௟௘௜௧௢ܣ  =   ௦ܥ ݔ ௖ܯ

௟௘௜௧௢ܣ  = 1.465,6512



௟௘௜௧௢ܣ  = 122,14 ݉2

ℎ௟௢ௗ௢  = ܳ௟௢ௗ௢ ݔ (   (௟௘௜௧௢ܣݏܥ
ℎ௟௢ௗ௢  = ) ݔ 2,39 12122,14)  

ℎ௟௢ௗ௢  = 0,23 ݉



•

௟௔௚௢௔ܣ  = ܸℎ௟௔௚௢௔

ܸ = ܳ ݔ ௟௔௚௢௔ܪܦܶ 

ܸ = = 739,78ܸ ݔ 6,5  4.808,57 ݉3
௟௔௚௢௔ܣ  = ௟௔௚௢௔ܣ4.808,570,80  = 6.000 ݉2

௧ܣ = 6.000  ݉2
➢



ܤ ⁄ܮ  = ܮܤ  (݊ + 1)2

ܮ ⁄ܤ  = ܤܮ  (݊ + 1)2

•

ܤ ⁄ܮ  = 10060  (4 + 1)2
ܤ ⁄ܮ  = 41,67

• ܮ ⁄ܤ  = 60100 (4 + 1)2
ܮ ⁄ܤ  = 15,00



௧௢௧௔௟ 25%ܣ  = ௧௢௧௔௟ 25%ܣ1,25 ݔ ௟௔௚௢௔ܣ  = ௧௢௧௔௟ 25%ܣ1,25 ݔ 6.000  = 7.500 ݉2
•

➢

➢

݀ = 0,261 −(ܤ/ܮ) + (ܤ/ܮ) ݔ 0,54 + 2(ܤܮ) ܺ 1,014

݀ = 15,00− 0,261 + (15,00) ݔ 0,54 + 1,014 ܺ (15,00)2݀ = 0,06



➢

–

– –0,8 − 1,4 –

௕்ܭ  = 20−்ߠ ݔ ܾܭ

θ = coeficiente de temperatura



௅ܶ  = (12,7 + (௔ܶௗ௢௧ ݔ 0,54

௅ܶ  = (12,7 + (28 ݔ 0,54
௅ܶ = ܥ° 27,82

௕்ܭ  = 20−்ߠ ݔ ܾܭ
௕்ܭ  = 20−1,0727,82 ݔ 1,7

௕்ܭ  = 2,06 ݀−1
➢

ܽ = √1 + ݀ ݔ ܪܦܶ ݔ 4݇
ܰ = ݁ܽ 4  ݔ 0ܰ 12ௗ  (1 + ܽ)2݁ ௔2ௗ − (1 − ܽ)2݁− ௔2ௗ



௖௢௥௥௜௚௜ௗ௢ܪܦܶ  = ℎ ܳܤ ݔ ܮ ݔ
௖௢௥௥௜௚௜ௗ௢ܪܦܶ  = ௖௢௥௥௜௚௜ௗ௢ܪܦ100739,78ܶ ݔ 60 ݔ 0,80  = ݏܽ݅݀ 6,5

ܽ = √1 + 0,07 ݔ 7,38 ݔ 2,06 ݔ 4
ܽ = 2,11

ܰ = ݁ݔ2,11 ݔ 4  ݔ106 ܺ 5,0 12௫0,08 (1 + 2,11)2݁ 2,112௫0,08 − (1 − 2,11)2݁− 2,112௫0,08
ܰ = 100݉/ܨܥ 818,08

➢

= ܭ 20−்(1,05) ݔ 0,33



= ܭ 20−27,82(1,05) ݔ 0,33
= ܭ 0,44  ݇−1ௗ

➢

ܽ = √1 + ݀ ݔ ܪܦܶ ݔ 4݇
ܵ = ݁ܽ 4 ݔ 0ܵ 12ௗ  (1 + ܽ)2݁ ௔2ௗ − (1 − ܽ)2݁− ௔2ௗ

ܽ = √1 + 0,06 ݔ6,5 ݔ 0,44 ݔ 4
ܽ = 1,32



ܵ = ݁ݔ1,32 ݔ 4 ݔ 86,18 12௫0,08 (1 + 1,32)2݁ 1,352௫0,08 − (1 − 1,32)2݁− 1,322௫0,08
ܵ = 7,23 ݉݃/݈

•

஽஻ைܧ  = (ܵ0 − ܵܵ0 ) 100 ݔ
஽஻ைܧ  = (342 − 7,2342 ) 100 ݔ

஽஻ைܧ  = 97,89 %
•

஼ிܧ  = ( 0ܰ − ܰ0ܰ ) 100 ݔ
஼ிܧ  = 107 ݔ 5,0) − 107 ݔ 8185,0 ) 100 ݔ

஼ிܧ  = 99,9984 %



–
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–


