Solution 1.14

So far we know that Q = Bfcn(H,g). Write this in dimensional form:

3
{Q}= {L} {BHf (H.9)} ={LHf(H.9)},

2
. {f(H9)}= {L}

Fig. P1.14

So the function fcn(H,g) must provide dimensions of {L2/T}, but only g contains time. Therefore
g must enter in the form g~ < to accomplish this. The relation is now

Q= Bgll 2fcn(H) or: L3/T} §L}{L1/ 2/T}{fcn(H)}, or: {fcn(H)} = {L3/ 2}In order for
fcn(H) to provide dimensions of {L } the function must be a 3/2 power. Thus the final desired
homogeneous relation for dam flow is:

Q=CB gll2 H3/2, where C is a dimensionless constant  Ans.
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