Quiz: No. 3 Time: 15 minutes

Course: 58:160, Fall 2009

A sluice gate across a channel of width b is shown in the closed and open position. Find the forces Ry
required to hold the gate in place for both positions. Which one needs larger force? Assume that friction
forces are negligible.

: Open sluice
Closeg(its;ulce gate
Control volume Control volume
y__. .T—\n‘—:;:..:'._.'_::'.;l
| 1
e
I i
Ho I
! | i
e (i
(a) (b)
Solutions:
Water only Water only
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Z Fx = moutvout - rﬁinvin
Closed position:
Vout :Vin = O

— friction force

F; =0; negligible

> F, = pressure force - R

closed

pressure force = F, = yh, A= y0.5HHb =1/2)H°b

—1/2H’b-R, ., =0= R, =1/2;H%

closed closed
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Open position:

Z Fx = moutvout B n.’]inV

Moy = PRV = phbU

min = rhout = pA)utVout = pAi V :>Vin = A\)utvout / Ain = hU / H

n-in

— friction force

F; =0; negligible

closed

> F, = pressure forces—R

pressure forces=F, —F, =1/2H’-1/2)h’h

=1/2H%-1/2/h*0 - R, = phbu(u—hu/H)= R, =1/2)H 2b—1/2yh2b—phbu2(1—%j

Therefore:

R < RCIosed

open



