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Camada Limite Laminar Hidrodinamica - Bidimensional
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Scaling

Escalas de adimensionalizacao:
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SCALING =>
ordem de grandeza das variaveis e das variagodes



“Scaling”
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Direcao x

“Scaling” da Navier- Stokes
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“Scaling” da Navier- Stokes
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“Scaling” da Navier- Stokes
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Equacoes — Camada Limite Laminar — Placa Plana
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Equacdes — Camada Limite Laminar — Placa Plana
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EquacOes — Camada Limite Laminar — Placa Plana
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Camada Limite Laminar — Placa Plana — Equacbes Aproximadas e
Condicoes de Contorno
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Solucao de Blasius
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Fig. 7.9. Velocity distribution in the laminar boundary layer on a flat plate at zero incidence,
as measured by Nikuradse [20]



Perfil de Velocidades- Camada Limite

30. Blasius boundary-layer probile on a
flat plate. The tangential velocity peofile in
the laminar boundary layer oa a flat '
discovered by Prandel and caloulated ac
sarely by Blasius, is made visible by
Turlum., Water is flowing at 9 cm/s

wire perpendacular to the plate a the left
subjected 1o an electrical impulse of a fe
milliseconds duration. A chemical :
produces a shender colloidal doud, w

drifts with the stream and is photograp
moenent later to define the velocity

Phocograph by F. X. Wortruinn




Solucao de Blasius
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Fig. 7.7. Velocity distribution Fig. 7.8. The transverse velocity com-
in the boundary layer along a ponent in the boundary layer along a flat
flat plate, after Blasius [2] plate
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Solucao de Blasius
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Fator de atrito

Coeficiente de arraste (fator de atrito) na placa:
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Camada Limite Laminar Térmica e Massica
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Camada Limite Laminar Térmica e Massica
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Equacionamento generalizado para a propriedade ¢
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NuUumero de Prandtl e Schmidt
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Fig. 12.8. Comparison between the temperature and velocity fields for boundary layers with
very small and with very large values of Prandtl number
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Perfil de ¢ e Fluxo na Parede
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Nusselt e Sherwood
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Camada limite turbulenta
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Coeficientes convectivos de TM com
Injecao/succao na placa
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Coeficientes convectivos de TM com
Injecao/succao na placa

1.0 -
0.9l f0)= L0 /_/// /’// // =2 < f(O): - Vy (2Rex)1/2/ U
0.51/ £ 2 4
0.8 % T 0 o —
: -0.5
0.7 TY—F 7 Fonte: adaptado
06 —f AT/ ' de A. F. Mills,
0.5 ] 7 / ‘0;8 7 Mass Transfer,
[/ 4 // Prentice Hall,
04t—fA1—1 a ‘ 2001.
03 - ¥ ,
W7 '
02 A Z _
0.1 é/// ] y U
4}"‘ i n = v
% 1 2 3 a 5 6 VX

Perfis de velocidade v,/U em func¢do de 2-Y°n, para

diferentes valores do parametro f(0)= - vy (2Re,)?/U. .



Coeficientes convectivos de TM com
Injecao/succao na placa
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