Chuestion 2 (Dot 6)

{a)

(k]

Crystal Rapids ig a section of the Grand Canyon river where the [approxi-
makely ) W m broad civer narvows fooa ‘throat” of 25m and then returns to
its 1M m breadeh, [t may be modeled by an open Bat-bottomed channel of
breadth 5{x) along which the rver, an inviscid, iocompressibde fuid of depth
Tela), Mows steadily, as shown in Figure 2. In the figure, the r-axis is in the
dircetion of the fow, which s to dhe aght.

T Bix)
IMigure J

[iy By uzing Bernoulii's Equation. show that the specific energy funetion,
o
£ = W +h,
where V' is the volume: flow cate and gis the magnitude of the acceleration
o B0 gravity, 18 constant.

(i) Upstream of the throat, the volume How rate is measured as 283m®s~!

[== L0 cubae foet per second) and the depth as 4.5 m. Show that the
depth of water ab the throat, b metres, satisfios

W =482k +641 =10,

where the last two coefficients are given to three significant figures. Hence
determine the depth and speed of the flow at the throat, Find the Froude
numbers in Lhe upstream and theoat sections, and henee confirm that for

suberitical How upstream, the depth of fow is redoced at the throat bt

the speed increazes there.
[Take g = 10ms™2.]
L]

A Hiuid flows in a horizontal pipe with a contraction in which the cross-sectional
arca decreases to 1 oof its original value, The original speed is w; and the
ariginal pressure 15 py. By making several simplifving assumptions, show that
the spesd and pressare in the contraction, . sl pe respectively, satisly

1, =y
E
B = P — T'Sl'j""‘ﬁ"

where poig the density of the fuid, List your assompions, Bxplain, briefly,
why the model cannot be used if py < 7.5
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