7.19

7.19  One type of viscometer consists of an
open reservoir with a small diameter tube at the
bottom as illustrated in Fig. P7.19. To measure
viscosity 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, 1. Hr
Assume that the other variables involved are the D=

initial head, H,, the final head, H,, the tube di-

ameter, D, and the specific weight of the lig- J

uid, . ‘

FIGURE P7.\9

T=f (DJ He, Hf//“: )
TzT o0=21L w=1 M2l u=FL*r yeFr3
From the pi Theorem, (-3= 3 p. terms reguived.
By ihspection, for 7 (conteining ) -
_TxyD - [T)/FL-B)KL) - 0,040
= = = F°Ler

e S T
Check Using ML
TyD - (T)(ML‘ZT—Z)(L):;. MeLeT® .. ok

o~ MLt
For T, ( Contarning /72)
Which 15 obviously dimensionless. Similarly,
- He
KR
Thus,
YD H, He
D¢ (%, %)
and for a fiied geemetry  ( including 4 and 4 )
¥ = K
Wheve K s a constant , depending on H/D quu Ke/D .
From £g. (1) |
. - bID
| A ET

Where k,= Dlx ana K, 1s a consknt for a Lired 9eometry

']"13




