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The thickness of laminar boundary layer can be approximated by: 5 = 4.79, ’% ;

Some information

a_ _» Fu ﬂf@
5) = T + o8t 0 (axz ayt = az?
w\ _ e &1@
5) 'ay+”"+“(ax=+ay'+az*
ow 8p dw ow g‘_w_)
E) =~ test '"(axﬁ 3y | ezt

Water’s kinematic viscosity =1.12E-6 (m?/s), density=1,000kg/m’

1. What is viscosity? How do you define a fluid’s viscosity? (5%)

2. About potential flows (ideal fluid):

A ~ What are the assumptions of potential flows? (2%)
B - Please explain these assumptions. (5%)

C ~ Ifideal fluid is not realistic, why do we still use it sometimes in engineering? (3%)
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4. Compare Euler equation and Navier-Stokes equation. (You do NOT need to write out the
equations)

A ~ What is the difference? (5%)

B - What can these equations tell us about the fluid? (5%)

C ~ Each term in Navier-Stokes equation has a dimension of F/L? or MA(T?L?) where M is
mass, L is length, and T is time. But Navier-Stokes equation is also called “momentum
equation”. Why isn’t its dimension the same as momentum? What physical meaning
does each term in this equation represent? (10%)
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