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Transporte Fisico em Aguas Superficiais: Rios

Adveccdo (gravidade)

Equacao de Chezy: V = C/RS,

C = coef. friccdo de Chezy [LY/2/T]
R = raio hidraulico [L]

(razdo area seccional/perimetro Umido)
S = inclinagao da superficie da agua

Equagdao de Manning: 1 40 R23S12
V —_—

n

n = coef. rugosidade de Manning
R = raio hidraulico [L]

(razdo area seccional/perimetro Umido)
S =inclinagao da superficie da agua
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TABLE 2-1 Manning Roughness Coefficients (n)*b

Channel characteristics Value
Smooth concrete 0.012
Ordinary concrete lining 0.013
Vitrified clay 0.015
Straight unlined earth canals in good condition 0.020
Winding natural streams and canals in poor condition— considerable moss 0.035
growth
Mountain streams with rocky beds, and rivers with variable sections and some 0.040-0.050

vegetation along banks




Transporte Fisico em Aguas Superficiais: Rios

EXAMPLE 2-1

A 2-m wide rectangular culvert made of ordinary concrete is constructed to
carry storm water flow away from a new housing development. The slope of
the culvert is 0.001. After a heavy rainstorm, an 8-in. deep flow of water is
measured in the culvert. Assume uniform, steady flow and estimate the veloc-
ity of this storm water.
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Eq. [2-2] can be used to estimate the water velocity in the culvert. First,
estimate the hydraulic radius, in units of feet:

width - depth
width + 2 - depth

_ (2m-3.281 ft/m) - (8in. - 1 ft/ 12 in.)
(2m-3.281 ft/m) + 2 - (8in. -1 ft/12 in.)

= 0.55 ft.

Then use Table 2-1 to obtain a value of 0.013 for the Manning roughness
coefficient for ordinary concrete lining in a channel.

The velocity of the storm water flow can then be estimated from Eq. [2-2]
as

1.49 . (0.55)%2 . (0.001)12
V(ft/sec) = ( 0)013 ( ) = 2.4 {t/sec.
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Tempo de percurso

T=1/V,

L = comprimento do trecho do rio
V = velocidade

X2 1
= | —dx
! J;l V(X) ’
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Transporte Fisico em Aguas Superficiais: Rios

Descarga O=A.V,

A= area seccional do rio
V = velocidade da agua

Fluxo de substdncia no rio:

]tot — QC



Transporte Fisico em Aguas Superficiais: Rios

a b
I I
55 m or g
10 - o
N
£ 20 i
K { \ éso \30 35 . \40' 45J ~— o
1,13 . N * . < 30
S =
5 I s o 40|
Y 8
50 |- o
ﬁ Probe Location 60 I °
_ 3 l L ©°] I L r | | L
Q = 0.9 m/sec 5 15 25 35 45
~5- Velocity (cm/s) Measured Velocity (cm/sec)
Measurement Locations
FIGURE 2-5 (a) Velocity distribution across a channel cross section in the Aberjona River in

Woburn, Massachusetts. A nonuniform velocity distribution results in longitudinal dispersion of
chemicals carried by the river. (b) Vertical velocity profile in the Aberjona River at the probe
location. Velocity is highest at an intermediate depth, lower at the surface due to air resistance,
and zero at the channel bottom [data from Solo-Gabriele (1995)].
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a Wind velocity (V)
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Transporte Fisico em Aguas Superficiais:
Estuarios
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Troca Ar-Agua

C = C,/H. Sendo:

C,, = Concentragdo na agua

Cequii = Concentragdo na interface
C, = Concentragao no ar

H = constante de Henry

equil

Se Cw > Cequil. - substancia volatiliza

J=—k,(C, — C/H),

k,, = coeficiente de troca gasosa [L/T]



Troca Ar-Agua

Modelo de filme fino
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Troca Ar-Agua

Modelo de filme fino

Controle no lado aguoso (solventes, etc — H >>0,01)

J=-D,(C, — C/H)/3,

kw i Dw/gw




Troca Ar-Agua

Modelo de filme fino

Controle no lado ar (PAHs, etc — H <<0,01)

J=-WM,J/s,)-(C,-H—-C,)

] - = (Da ) H/8a> ) (Cw o Ca/H)a
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Transporte Fisico em Aguas Subterraneas
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Transporte Fisico em Aguas Subterraneas
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