Atmosphere Temperature vs altitude
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The thin line of Earth's atmosphere and the setting sun are featured in this image photographed by the crew of the
International Space Station while space shuttle Atlantis on the STS-129 mission was docked with the station. Image credit:
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https://www.bpho.org.uk/
https://en.wikipedia.org/wiki/Atmosphere_of_Earth

TASK 2 RECAP: PLOT THE ISA MODEL: Pressure vs altitude, for dry air

If we can ignore humidity (i.e. the contribution to air pressure from water vapour), air
pressure is simply the weight per unit area of a column of atmosphere.
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Note for these models you'll
need altitude in metres if you
use the other constants in
standard units. This means
you’ll need to define the

Lapse rate in K per m, which

means dividing the K/km

values by 1,000.

International standard atmosphere (ISA)
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R =8.314Jmol*K™*
M =0.02896 kgmol ™

Molar gas constant

Example spreadsheet for the first three ISA layers

Molar mass of air

Strength of gravity g= 9.8:|.ng_1
Standard atmosphere model
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In summary, we can model the variation of pressure, temperature, lapse rate
boiling point and dew point with altitude using the following iterative scheme:

T,=15°C T.=100°C P,=P =1013.25mbar  Ah=0.01km

T in degrees Celsius TK =T +273| TinkKelvin
h—h+Ah T —>T-LAh
rAH
18.678—— L 1+ :
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M, =0.01802kgmol *  Cpa = ) g'_ll ! different U values.
R =8.314JmolK™ Ezjv_:i%iiskﬁkgf K- T in degrees Celsius
g =9.81Nkg*




