statics 02

A tank is divided by a wall into two independent chambers. The left chamber is filled to a depth of

Hr=6m with water (pr20=1000 kg/m?) and the right side if filled to a depth of Hr=5m with an unknown

fluid. A wooden cube (SGwooa=0.6) with a length of L=0.20m on each side floats half submerged in the

unknown fluid. Air (p.ir=1.2 kg/m?) fills the remainder of the container above each fluid. The right

container has a pipe that is vented to the atmosphere while the left container is sealed from the

atmosphere. A manometer using mercury as the gage fluid (SGug=13.6) connects the two chambers and

indicates that #=0.150 m.

a. Determine the density of the unknown fluid.

b. Determine the magnitude of the force (per unit depth into the page) acting on the dividing wall due
to the unknown fluid.

c. Determine the magnitude of the force (per unit depth into the page) acting on the dividing wall due
to the water.
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statics 02

SOLUTION:

Balance forces on the wooden cube.
D F, =0=ppag(3L) L = proeagl’ (1)
| Phluid = 2:Dwood = 2SGwoodezO (2)
Using the given data:
SGwood =0.6
o = 1000 kg/m?
= |pnuia = 1200 kg/m7

Now determine the force acting on the wall due to the unknown fluid.
y=Hp
Fop= f (Pam + Prniagy) dv (1) — 3)
y=0 =p (abs) =dA

| F, r = DamH g +%pﬂuidgH12e| 4)
Using the given data:

Datm = 101 kPa (abs)

Hg =5m

pruid = 1200 kg/m?

g = 9.81 m/s?

= [Fx =506 kN/n]

Now find the pressure force due to the water.
y=H,
F,; = J (pL+szOgy)dy(l) (5)

y:() =p (abs) =dA

~F, =p H + %PﬂzogHL2 (6)
where pr is the (absolute) pressure acting on the free surface of the water. This pressure may be found
using the manometer. _

mercury (SGug=13.6

Pr = Patm +pHggh:patm +SGngH20gh rY( ¢ )

Substitute Eqn. (7) into Eqn. (6).

2
h
SE = (patm +SGngH20gh)HL +%pH20gH£ T )

Using the given data:
Datm = 101 kPa (abs)
SGug = 13.6 pr
pmo = 1000 kg/m?
g =9.81 m/s?
h =0.150 m
H =6m

= [F,. =903 kKN/m|
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