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Gravity and Atmospheric Pressure

* The stronger the gravity, the more gas is held by the
planet and also increases the weight of atmosphere on

unit area

Top of the Atmosphere
]

Weight of the air in the column
applies a pressure to point "X"

Surface
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Unit Area




Earth’s Atmosphere

°* About 10 km
thick

* Consists mostly
of molecular
nitrogen (N,) and
oxygen (O,)
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AIR PRESSURE




High altitudes = lower pressure
® 9 o

Low altitudes 3 .” ol

I = 1§ : .. -



Atmospheric Pressure

Gas pressure
depends on both
density and
temperature.

Adding air
molecules
increases the
pressure 1n a
balloon.

Heating the air
also increases
the pressure.



Alr pressure IS
equal in all
directions.

Pressure = force per unit area



This is an inverse relationship.
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EERTE
air
pressure.



In 1643, Evangelista Torricelli
invented the barometer



Torricelli’'s barometer
used a glass column
suspended in a bowl of
mercury. The pressure
of the air molecules
pushed the mercury up
Into the glass tube.

The weight of the mercury in
the tube was equal to the
weight of the air pressing
down on the mercury in the
dish.
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As A

atmospheric
pressure
Increases... Pressure 260'm
of Hg
| L
The mercury in At"‘“ﬁﬂ‘f“ﬂ Pll
the tube rises. \"’f—x 7
Patm= PHQ

Sea level pressure used as a reference point



The Mercury Barometer

Good: Bad:

*Simple to construct *Glass tube is fragile

*Highly accurate *Mercury is very toxic!



The Aneroid Barometer

*No fragile tubes!
*No toxic chemicals!
*No batteries!

*‘Never needs winding!




Most aneroid
barometers have a
needle which can be
set to remember the
previous reading.



An aneroid barometer
uses a cell which has
had most of the air
removed.

As the air pressure
around the cell
Increases, it presses
on the cell, which

(@) 1992 Wadsworth Publishing Compar ITR causes the needle to
move.

Television weather forecasters usually give barometric
pressure in inches of mercury. However, meteorologists
measure atmospheric pressure in millibars.



Altitude

Atmospheric pressure decreases with

140 -
120

increasing altitude
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How Altitude Sickness Works

‘ _3‘3.':_-"',_1-2' ft

Extremnms=
altitude | 25,000 ft
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Changing Pressure

A rising barometer = increasing air pressure.

This usually means:

iIsing barometer readings
' ressure

clearing skies:
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YOUI'RE WELCOME, PAL.

I JUST HAPPENED TO NOTICE YOuU
ENJSOYING THAT COLD BEVERAGE

THROUSH A DRINKING STRAW, AND
THOUGHT 1I'D GIVE YOu A HanD.

U, THANKS...?

—

o

O, | SET IT. YOu TUHOUSHT YOuU WERE
DOING IT Ol YOUR OWN. TYPICAL.
NOBODY EVER SIVES ANY CREDIT TO ME,

AIR PRESSURE

GUEST STARRIMNG: RICH

:&

SEE, vOU THINK YOU'RE SUCKING
TUAT EROSTY I}REMI{ ‘I"I.-IROI'.IG'H
THE STRAW INTO YOUR

s

BUT IN REALITY., YOU'RE JUST CREATING
NEGATIVE PRESSURE INSIDE THE STRAW,
DOWN Ol THE LiGUIDy. ..

AND THEN | PUSH

CaT ABOUT 14.7
POUNDS PER
SEUARE IMCHTY

JFORCING 1T INTO '-'ouR
GREEDY MOUTH

THIS IS5 WHY YOU CaN'T
DRINE FROM A SEALED
CONTAINER.

CAPPRON
F2FT Max)

MOR Ccal YOouU DRINK THROUSH A
STRAW THAT"S TOO LONG...

THERE'S A POINT WHERE ATMOSPUERIC
PRESSURE ISN'T ERO
THE LIGUID UP THE STRAW.

WOW, TUAT'S
PRETTY COOL.

TO FORCE

SORRY | NEVER THANKED YoOu
BEFORE. HOW WILL | FIND YOuU IN
THE FUTURE?
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