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How Does Pressure Change with Water Depth and with Altitude

Measure the difference of air pressure between the place over your head and the floor. Also

measure the hydraulic pressure at different depths using a sensitive pressure sensor.

What you need:
e Vernier BAR-BTA sensitive pressure sensor (barometer)
e Accessories for Vernier PS-ACC pressure sensor
e atall glass (at least 10 cm) or a graduated cylinder

e alength gauge

Tasks:
Change of air pressure with height

The barometer is very sensitive, so it captures the difference between the air pressure over
your head and on the floor. However, this is already the limit of sensitivity of the
device. Therefore, some estimations of the mean values around which the pressure

oscillates are needed.
1. Connect the barometer to LabQuest. The display shows the actual value of pressure.

2. Put the barometer on the floor and watch the displayed values for a while. They
probably "jump" a little around some mean value. This value may have a tendency to

increase or decrease over time because pressure relatively rapidly changes
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depending on the weather. Estimate the mean value by measuring the pressure for a

few seconds.
Now raise the sensor over your head and estimate the mean value again.

You can put the barometer on the floor and back into the air several times to

determine the average pressure difference between the floor and over your head.
Measure the height difference (between the floor and over your head).

Since air is a fluid (it flows), it is possible to use the equation for the hydraulic
pressure in the same way as it is used for water. Estimate the theoretical change in
the air pressure between the floor and over your head using this relationship - and

compare it with your measurements.

Change of hydraulic pressure with depth

In this measurement, make sure that water never gets into the inner parts of the

barometer — the barometer would be damaged. It is therefore necessary to hold the

barometer above the water level
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Attach a tube to the barometer; the tube is a part of Vernier PS-ACC accessories.

Before immersing the tube, on the display of LabQuest touch the number of
instantaneous pressure value. In the menu that appears, select Zero Sensor. This
leads to subtraction of atmospheric pressure, which means that after immersing the
tube, the pressure sensor will measure only the pressure increase caused by the

hydraulic pressure

Do not let water to leak into the barometer through the tube. Always keep the

barometer above the water level (water does not flow uphill, but it flows downhill).

>y
norway



https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=en&u=http://www.vernier.cz/PS-ACC

Modul PHYSICS mTI M E

Worksheet for students Technologies in Modern Education

4. Immerse the end of the tube into various depths and watch the change in
pressure. Since water is approximately a thousand times denser than air, the change
of pressure with depth is approximately a thousand times greater than in the

previous measurement in the air.

5. Perform the calculation as in the case with air, and compare the theoretical value of

the hydraulic pressure with your measurements.
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