8.16  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 o b:_ | 0-3m

is to be laminar? (b) Assume the manufacturing ( ’) } ) ()
tolerance on the tube diameteris D = 1.0 = 0.1 — =y 3
mm. Given this uncertainty in the tube diameter. ’ re—— l =/m ————J
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what is the maximum pressure drop allowed if it
must be assured that the flow is laminar?

a) Maximem ap corresponds fo maximom V, or

= YD _
s )

(1xto ,
Thus, V= 2400% - 21000U0°S) _ 5 ,5m
For laminar flow s
V: —LA D:L or Aﬂ: BZ;A:‘IV:: 32(,)‘/0"3'—]71—5-)(]'")(2./0%)
Thus sauk | o ('0’3”’)2
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Ap = 6.72 X710 e

b) Since V=~2-1b€9—y— and ApD-‘iz_A:# if follows that

Ap = 324 ’f)(:fl”w Thes, the larger the diamefer . The
smaller the ap allowed to majniain laminar flow
77;,/,,, consider D=11mm = 1./x157m, or

_ 32(1x107° B52) (Im) (2100) (13,7825
Ap (LIx103m)*

= &, 05X/0¢‘f,nuz.
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