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The test of fluid dynamics
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Abstract

The test is using Principle of lever to measure the moment in the clockwise direction
stem from hydrostatic pressure of liquid in the container. Let’s consider hydrostatic
pressure as concentrated force act on the pressure center called point R and find out its
position.

This test can be divided into two parts. The first of all, Part I : comparing computed
value of pressure center with theoretical value of pressure center that can get error,
aim at this error we can discuss this further. Second, Part II : the instrumentation have
rotate O degrees. In the situation while moments are same, trying to compare the
position of pressure center when the instrumentation is horizontal with the
instrumentation is tilt.

In the course of the experiments, we will use weights, balance pan, pneumatic
syringre be used to adjust level and straws that can decline experimental error
effectively.

Step of experiment is listed below:

1. Hanging a balance pan at orifice on the end of force arm. Taking in water with the

sink at middle of force arm and adjusting the instrumentation make it balance.
2. Adding weights on the balance pan then putting the water in the circular container
make the leveling rod return to equilibrium state. If put too much water in that
could use pneumatic syringre to suck out superfluous water.
3. Part I : Taking notes according to the level(called h) can be divided into h=D and
h>D two units. Recording the weights and level each experiment. Finish Unit 1
first after that finish Unit 2.
4. PartII : Repeat step 1 to step 3 and record experimental data detailed
5. According to experimental data to find out the position of actual pressure center
and compare that with the position of theoretical pressure center and discussing

the difference between the two.

Keyword : moment ~ Principle of lever ~ pressure center
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Fr = fOR SFdy = pgb fOR(h —ycos & ) dy = pgb (hR —>R2cos & ) (10)
M = pgb fOR(RZ — ycos®)(h — ycos6)dy

= pgb (RZhR — %RZCOSQ - %RZCOSQ + %cosZH) (11)

3h<D >RR=hiz22x:;$4)~(B)5:

Fr = pgbh2 (1 —%cosé’ ) (12)

M = pgb [R2h2 (1—%005 ﬂ)—h?) Gcosé’—%cosZ 5’)] (13)
+h>D>PR=Di2 12 :%(7)~(8)%:

Fr = pgbD (h—%Dcosé’ ) (14)

M = pgb [RZD (h —%Dcos 6’) - %DZcos 17 +%0052 5’] (15)
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