§.17

8.17  Water at 20 °C flows through a horizon-

tal 1-mm-diameter tube to which are attached two

pressure taps a distance 1 m apart. (a) What is

the maximum pressure drop allowed if the flow i3
is to be laminar? (b) Assume the manufacturing (n }D’ 10°m

(%)
}

e 7 4

tolerance on the tube diameteris D = 1.0 = 0.1 L T ¥

mm. Given this uncertainty in the tube diameter. L—— i=/ ——J
hat is th i lowed if it -6 m"

what is the maximum pressure drop allowed if 1 rf‘am Table B.2. y=/.00x/6 ém

= 100110

must be assured that the flow is laminar?

a) Maximom ap corresponds to maximom V, or
Re = Y2 = 2100 oy
_ 2/00¥Y _ 2/00(X0°F) _ m
Thus, V= -*% e =202

For laminar flow s
_ap b a2 4 BV _ 32(1)57R)(Im)(2.10%)

2428 4 D% ~3,\2
Thus, (vm)

ap = 6.72 x/0° L

m*

b) Since V=$— and Apo=%’—£—v— if follows that

Ap = W’Q Tf];js) the /arger the dfbmefef', the

Thus, consider D=11mm = L/x15 m, or

. 32-(/’”0'3‘fén"si)(!m)(z/ao)(;x,ﬂ-gf)
oF (L1x103m)>

= &,05 X/D“-n%_
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smaller the ap allowed to majntain laminar {low

8-16




