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3. (30 %)
Develop the differential equation for conservation of linear momentum (i.e.
Navier-Stokes equation) in cylindrical coordinates by applying the control
volume method to an infinitesimal control volume of dimensions rd6,dr,dz .

(o is the normal stress and r is the shear stress)
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4. (20 %)

(a) A stirrer is used to mix chemicals in a large tank, as shown in the
following figure. The shaft power W supplied to the stirrer blades is a
function of stirrer diameter D, liquid density p, liquid viscosity u, and the
angular velocity w of the spinning blades. Use the method of repeating
variables to generate a dimensionless relationship between these
parameters. Show all your work and be sure to identify your IT groups,
modifying them as necessary.

(b) Repeat above problem except do not assume that the tank is large.
Instead, let tank diameter Dy, and average liquid depth /. be additional

relevant parameters.
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