dim_anal 07

It is desired to determine the wave height when wind blows across a lake. The wave height, H, is assumed
to be a function of the wind speed, V, the water density, p, the air density, pa, the water depth, d, the
distance from the shore, L, and the acceleration of gravity, g. Use d, V, and p as repeating variables to
determine a suitable set of pi terms that could be used to describe this problem.
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SOLUTION:
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1.  Write the dimensional functional relationship.

H=fV.p.p,.d,Lg)

2. Determine the basic dimensions of each parameter.

[H]=L
V1=
[p]:ML3
[pa]=%3
[d]=L
[L]=L
[¢]=14

3. Determine the number of IT terms required to describe the functional relationship.

# of variables=7 (H, V, p, pa, d, L, )
# of reference dimensions = 3 (L, T, M)

(#11 terms) = (# of variables) — (# of reference dimensions) =7 -3 =4
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4. Choose three repeating variables by which all other variables will be normalized (same # as the # of

reference dimensions).

5. Make the remaining non-repeating variables dimensionless using the repeating variables.

a,V,p
H
Hl:g
szpa
o
L
I, =—
d
14
I, =—
Jgd

(by inspection)

(by inspection)

(by inspection)

(by inspection, This is a Froude number!)

Page 2 of 3



dim_anal 07

6. Verify that each IT term is, in fact, dimensionless.

=[]} Y1 ox
[HZ]::/)%}M/L}L%{ﬂ OK!
01-[2]-4 11 ox
[n4]=_7\/g_d}=L/TT/L%yL%=1 OK!

7. Re-write the original relationship in dimensionless terms.

H_ofp LV
d "\ p’d Jed

Page 3 of 3



