5.19 By dimensional analysis, determine the dimen-
"sionless relationship for the change in pressure that oc-
;.ilrs,.}ihke_n.ﬂw.alﬁ.t or oil flows through a horizontal pipe
with an abrupt contraction as shown.
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7.9 One type of viscometer consists of lan
open reservoir with a small diameter tube at the
bottom as illustrated in Fig. P7.49. To measyre
vnscos:ty the system is filled with the liquid. of
interest and the time required for the liquid level
to fall from level H; to H, is determined. Use
dimensional analysis to obtain a relationship be-
tween the viscosity, 4, and the draining time, 7. Br
Assume that the other variables involved arc the A==l
initial head, H,, the final head, H;, the tube di-
ameter, D, and the specific weight of the llq-
uid, y. ‘
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