7.5

7.5 At a sudden contraction in a pipe the |
' diameter changes from D, to D,. The pressure
drop, Ap, which develops across the contraction |
is a function of D, and D,, as well as the velocity,
V, in the larger pipe, and the fluid density, p, and
~ viscosity, u. Use D,, V, and x as repeating vari-
ables to determine a suitable set of dimensionless
parameters. Why would it be incorrect to include

the velocity in the smaller pipe as an additional
variable?

dp=40(D, 0,V p u)

dp= FL* DL BEL 0 y= LT p= FL¥r? = FLAT
From The pi Theorem, G-3=3 dimensinless parameters reguived- Use
b , V/ and J as repeating variables. Thus,
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Check dimensions using MLT Syshem .
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7.5 ( Cont )
VM obviously dimensionless .
For T3 . @ b ¢
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It follows That  a=1, b= I, €= =1 and Therehre
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Check dimensions aszhj MLT system :
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Thus,

From The C'mﬁnh/*y ej““”é‘”‘” )
: ,
v % D=V, T
Where Vs s The velecity i The smaller pipe . Since
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Ve 15 not }nz/e/oenclenz‘ of D, b, ant V and Therefore
should not be icluded aqs an Independent vaviable.




