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7.22  The pressure drop, Ap, along a straight
pipe of diameter D has been experimentally stud-
ied, and it is observed that for laminar flow of a
given fluid and pipe, the pressure drop varies di-
rectly with the distance, [, between pressure taps.
Assume that Ap is a function of D and (, the
velocity, V, and the fluid viscosity, 4. Use di-
mensional analysis to deduce how the pressure
drop varies with pipe diameter.

ap=FC0,4,V u)

Ap= > D=L A=) ysLT™ /a_—I FL™*T
From The pi Theorem, 5-3=1 p. ferms reguived .

By /ns/'oecholnj for 7, (eontaiming 4p):
7= Ap D . (EL?)(L)

= FeL°Te
e AT )iir)
Check using MLT :
‘ AED o (Mf/-/—-z)ﬂ) = MPIPT® ek
AV M) LT)
For 71, (containing L)
= 4
Which 1s obviously dimensionless. Thus,
L PPy
—7 T #(5) £t

From The stitement of 7he proé/em) dpCl so Thit
Eg. u) must  be of The form

Apd g 4
AP 4
Wheve K 15 seme constant. Tt Thus follows That
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