4,32

4.32  Asavalveisopened, water flows through
the diffuser shown in Fig. P4.32 at an increasing
flowrate so that the velocity along the centerline
is given by V. = ui = V(1 — e ) (1 = x/()i,
where u,, ¢, and [ are constants. Determine the
acceleration as a function of x and ¢. If V, =
10 ft/s and [ = 5 ft, what value of ¢ (other than
¢ = 0) is needed to make the acceleration zero
for any x at t = 1 s? Explain how the acceleration
can be zero if the flowrate is increasing with time.
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a =ET+V'W With w=u(x,t) , v=0, and w=0

this becomes

a=(2u38)t =al | where u

Thus,

Oy = V(1= e € v - - £)

or

Yl e -]

If @ =0 for any x at t=15s wemust have
With V=10 and /=5

[C e'd - 7‘{‘1 (|- e'“)ﬂj =

- 2
ce -2(1-e~¢)=0

0

=V, (1-€)0-4)

The solvtion (root) of this equation
j_g C= 0. 490 '3_1

For the above conditions the local acceleration ( %% >0) Is

precisely balanced by the convective deceleration (445 <0),

The flowrate jpcreases with time, hut the flyid )%w:: Yo an

area of lower ueina;ﬁ,
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