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Objective:

1. To determine the position of the center of pressure on the
rectangular face of the toroid.

2. To compare the measured value with the that predicted from the
theoretical analysis.

Apparatus:

A toroid i1s mounted on a balance and pivoted about the center of
curvature of the toroid. Thus, only the vertical face along GC of the
toroid has any moment about the balancing point. A rider weight
balances the weight of the toroid in the dry, so that the moment of
the hydrostatic face on C is measured by the weight at the pan. The
toroid i1s immersed in a tank containing water and depth of
Immersion is measured by a hook gauge.
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Introduction:
Figure 1 shows a plane surface inclined at an angle a to the free

surface of the liquid 00. Since there can be no shear stress in a
static fluid medium, the force on the plane is due to pressure only
and must act normal to the surface. This pressure force is found to
be F=pgA y.sina where

A s the area of the surface (m?)

p Is the density of the liquid
(kg/m® g s the gravitational
acceleration (m/s?)

Y. isthe coordinate of the centroid (m)

The force, F, may be taken as acting at the center of pressure CP.
Now to determine the position of the center of pressure we take
moments about O. After some arrangements and eliminations, we
can prove that the position of the center of pressure is given by

Ixx,c
Yep=Ye+
YCcA
Where I IS the second moment of area (also called the moment
of inertia) about the axis parallel to the x-axis and passing through
the centroid C.



Data Collected:

Partial Immersion

0.004 0.00113 0.01 -0.0428 17.78
0.017 0.00225 0.02 -0.0189 18.89
0.030 0.00338 0.03 -0.0365 14.81
0.065 0.00450 0.04 0.0044 18.06
0.097 0.00563 0.05 0.0130 17.24
0.132 0.00675 0.06 0.0204 16.30

Total Immersion




Sample Of Calculation:
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Results:
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Discussion & Conclusions

1- The hydrostatic force exerted on the beam is greater when it
is submerged and less when it is partially merged. Therefore,
the force is directly proportional to the depth.

2- There is a difference between theoretical and experimental
results due to the following:
eDisregarding the weights of the balance or the pan
eErrors in reading the depth from the Vernier or in
determining the point between the water surface and the pin
of the measuring device due to parallax error.

3- The pressure force acts on the four surfaces of the rectangular
toroid, but they cancel each other, that is why we did not

consider them in the calculations.

4- The location of the center of pressure will change when
changing the fluid used ( p (rou) depends on the fluid used )
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