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1. The Archimedes number Ar = M%D—-E-Q relates the relative effects, during heat transfer, of

free and forced convection of a fluid with density p. and viscosity p on a solid body with
characteristic dimension L and density p.

If g =9.81+0.0001 m/s?, L=0.42 +0.02 m, p. =998 +5 kg/m?, p= 2400 + 8 kg/m? and p=1.5 +
0.1 mPa s, estimate Ar and its errors if the data are correlated and if they are independent.

2. Insome fluidized bed reactors, particles are suspended by fluids flowing, from the bottom,
through vertical cylinders. Consider a system where the particles are uniform spheres, each of
diameter d mm, at a temperature that is higher than the temperature of the suspending fluid. If
the heat transfer coefficient around each sphere is h W/m?K, its thermal conductivity and heat
capacity are k W/m K and C, kl/kg K, the average velocity of the fluid is U m/s, its density and
viscosity are p kg/m® and w mPa s, find the dimensionless groups that describe heat exchange
between the spheres and the fluid.
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