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Draw Hydraulic Grade Line and Energy Grade Line ?7?
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Flow
velocity, u

WHAT is a stagnation point and draw it ??

A pointin a fluid stream where the velocity is
reduced to zero is known as a stagnation point.
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3.64 The 6-cm-diameter 20°C water jet P g
in Fig. P3.64 strikes a plate containing a | T]‘ME
hole of 4-cm diameter. Part of the jet wust ST
passes through the hole, and part is P
deflected. Determine the horizontal force —l’\T‘ 3
required to hold the plate. f—\ K
I
1l

Solution: First determine the incoming |
flow and the flow through the hole:

3 2
Q. :E(O.O()):(li) =0.0707 l. Qi = 5(0.04):(25) =0.0314 =
4 s - s
Then, for a CV enclosing the plate and the two jets, the horizontal force balance is
3 Fx = -Fpla(e a ri'lholeuhole + n.]upper"ltpper + mlow&rulow = ri'linuin
=(998)(0.0314)(25)+0+0-(998)(0.0707)(25)

=784-1764. solve for F =980 N(toleft) Ans.
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2- If viscous effects are neglected and the tank is large, determine the flowrate from the tank
shown in the figure.

[0.0132 m’s"]
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2.128 The iCCbCrg of Fig. 220can be Specific gravity
idealized as 2 cube of side length L as /=S
shown. If seawater is denoted as S = 1, / o —Z—
the iceberg has S = 0.88. Is it stable? [ e

. l ¥} §=1.0
Solution: The distance 4 is determined by I

Fig. P2128

‘yth2=SYwL3, or. h=SL
The center of gravity is at [/2 above the bottom, and B is at h/2 above the bottom.
The metacenter position is determined by Eq. (2.52):

2

4
L /12 L L
MB = [, = > = BT 35 = MG + GB

L h

Noting that GB = L/2 - h/2 = L(1-8)/2, we may solve for the metacentric height:

=L Lis-o0 i & 1l_ .S =
MG = 735 -39 =0 if §7-S+—=10, 01 $=0211 or 0789

Instability: 0.211<8<0.789. Since the iceberg has S = 0.88 > 0.789, it is stable. Ans.

or

u CHAFIER &

I See Fig. 6-40.
he = h/2 hy = hi/2 =W y(harg) =[(s.8.)(V)](hrd) hy = (s.g.)(h)
’ hy = (s.8.)(h)/2 MG = MB — GB |
MB = 1/V, = (wr$/4)/(mard) = rd/(4h,) = r3/[(4)(s.g.)(h)]
GB =hg —hg =h/2- (s.8.)(h)/2 = (h)(1 —5.8.)/2 MG =r[(4)(s.8.)(h)] — (h)(1 —5.8.)/2
For stable equilibrium, MG =0, in which case r5/[(4)(s.g.}(h)] = (h)(1 ~ 5.8.)/2, no/h = VQ2)(s.g)(1—s.g.).
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