Solution 1.5

We know the dimensions of every term except “1.26”:
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Therefore the above formula (first form) may be written dimensionally as
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{L}={1.267} ={1.267H{L}

Since we have {L} on both sides, {1.26} = {unity}, that is, the constant is dimensionless. The
formula is therefore dimensionally homogeneous and should hold for any unit system.

For air at 20°C = 293 K and 7000 P4, the density is

=p/RT = (7000)/[(287)(293)] = 0.0832 kg/m". From Table A-2, its viscosity is 1.80E-5 N - s/m?.
Then the formula predicts
a mean free path of

(=126 1.80E-5 ~94E-7m Ans.

(0.0832)[(287)(293)]*2

This is quite small. We would judge this gas to approximate a continuum if the physical scales in
the flow are greater than about 100 ¢, that is, greater than about 94 xm.
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