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Entrega até dia 13/11/2019 impressa na aula

Exercício 1:

Deduzir, a partir dos conceitos de número de Reynolds do escoamento (Re) e número de Reynolds local 
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 as escalas de Kolmogorov (comprimento , velocidade e tempo).

Exercício 2: (Tennekes & Lumley  pág. 25 Ex. 1.1).

Estimate the energy dissipation rate in a cumulus cloud, both per unit mass and for the entire cloud. Base your estimates on velocity and length scales typical of cumulus clouds. Compute the total dissipation rate in kilowatts. Also estimate the Kolmogorov microscale η .  Use  ρ = 1.25 kg/m3 and υ= 15 x 10-6 m2/sec.
Exercício 3: (Tennekes & Lumley pág. 25 Ex. 1.3).
The large eddies in a turbulent flow have a length scale  
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, a velocity scale v(
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) = u. and a time scale t(
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/u. The smallest eddies have a length scale η, a velocity υ, and a time scale τ. Estimate the characteristic velocity v(r)  and the characteristic time  t(r) of eddies of size r, where  r  is any length in the range 
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 . Do this by assuming that  v(r)  and  t(r)  are determined by ε and r only. Show that your results agree with the known velocity and time scales at  r = 
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 and  r = η. The energy spectrum of turbulence is a plot of 
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, where k = 1/r is the “wave number” associated with eddies of size r . Find an expression for E(k)  and compare your result with the data in Chapter 8. 
Exercício 4:

Como um dado preliminar de um estudo com traçador radioativo, FREON-12 deve ser misturado, em laboratório, em um recipiente de   m = 100 kg  de água a 25º C.
 Usar-se-á para a mistura um misturador mecânico de   P = 200 Watts. Pede-se determinar a escala de turbulência para a qual as flutuações de velocidade serão dissipadas pela viscosidade. Caso a mistura seja feita por um misturador manual de P = 2 Watts, qual será essa nova escala. Comente comparativamente os resultados.
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