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Atmospheric Pressure
e Pressure at a point in a static fluid results from the weight of fluid above that point

The dry adiabatic fapse rate, T, is 9.8°C/km (lapse rate for dry ajr)
{under natural circumstances}

The presence of moisture decreases the lapse rate by as much as half

When the air becomes saturated the lapse rate can be reduced to about 5°Crkm «  Pressurc is a force exerted over a unit area | n o= W
The average lapse rate is about 6.5°C/km ! \.ﬁmﬁi se F o= p A
Pressure units . o
“m:_.rr ctogm ~
Standard pressure unifs: peadde A
) Unit system Units Name or abbreviation
S1 N/m* pascal
1000 N/m” kilo-pascal (kp)
BG /8 psf
IbfAin’ pst

Other units of pressure:
Abnospheres: | atm = 101325 pascals — based on the US standard atmosphere
Bar (or miilibar}): 1 mb = 100 pascals
Fleight of & liguid —e.g. inches of mercury

Pregsure scales

Pressure is commonly measured using two pressure scales that differ only in the datum

{ Pressure scale Datum Used for
’ Absolute pressure vacuum Atmospheric pressure
Gage pressure local atmospheric pressure ‘Walter pressure

{Hustration of the relationship between absolute and gage pressure

5
Pressure &
r F-y

Gage

pressure .
Local . Absolute
atmospheric 4 presswre
pressure

Vacuum <4 N
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Examples of pressuge compulations:

Pressure variation in g liguid {including the idea of gage pressure).:

If the local atmospheric pressure is 1013 mb, what is the height of the eolumn of mercury
in a mercury barometer? The density of mercury is 13.6 limes that of water,

RN

Pressure changes in a gas

Ciasses are compressible fluids and many, including mixtures such as air, follow the
perfoct gas law. As a result, the density is not constant but depends on the pressuze as:

p=pRT where p is the pressure, p is the density, R is the perfect gas constant
and T is the absolute temperature

As a result of this characteristic, the hydrostatic law cannot be applied directly

. The density is related to pressure as:

-
P er

Substituting this into the differential lorm of the hydrostatic equation gives;

ra
dp ==L g
/g Mﬂ_imw
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Example: Presgure varigfion in the atmosphere

Varation of atmospheric prassura with olevation

What is the atmospheric pressure at Vail Pass if the pressure in Denver is 24,8 in Hg.

1200.00
The elevation in Denver is 5280 ft and the temperature is 80F while the elevation of Vail
wanee o o Pass in 10,600 ft and the temperature is 62F. ___ - ) .
, Teowst. £9,500 Fa
m - T vewriaz o, 70, Fa
m 40000 )
20600 . ././l
T
A0 lﬂ.tlil.(ilJi;J..
a 5 w 5 20 2%

Fleyation (xrm)

Comparisen of the computed variation of atmospheéric pressure with elevation up to 20
km above the surface using the two models of pressure variation,

Variation ef ati with atlan

120000

100,00

80080 .

20000

Atmsspherts pressura {mky
o
2
2
4
8

Confinue with the composition of the aimosphere

200,00

o 1 2 a 4 5 £

Etevation{km}

Comparison of the cormpuled varialion of atmospheric pressure with elevation up to 5 ki
above the surface using the two models of pressure variation.




