Equations in Atmospheric Chemistry/Physics — May be Used at the Exam

Constants, values and parameters:

Adiabatic lapse rate (dry):

Adiabatic lapse rate (wet):

Aerosol particle/drop diameter:
Altitude:

Angular velocity:

Atmospheric absorption of radiation:
Atmospheric mean composition (dry):
Atmospheric mean pressure at sea level:
Atmospheric mean surface pressure:

Atmospheric mean temperature at sea level:
Atmospheric mean temperature (vertically):

Avogadros’ number:
Backscattered fraction:

Cloud droplets, number concentration:
Cunningham correction factor:
Density:

Earth albedo:

Earth radius:

Earth-to-sun distance:

Gas constant:

Gravitation:

Latitude:

Molar mass:

Molar mass, mean for the atmosphere:
No. ions per salt ’molecule”:
Optical depth:

Pressure:

Solar constant:

Solar radius:

Solar surface temperature:
Stefan-Boltzmann constant:
Surface tension:

Target distance:

Temperature:

Vapour pressure:

Vapour pressure, saturated:
Velocity relative the earth surface:
Velocity relative surrounding air:
Viscosity:
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Physics:

Albedo, aerosol layer:
Albedo, sum of two layers:

A, =BS

A = A+ AL-AY + BAL-A) + S AN (- A)°

Albedo, change for clouds:

Barometric law:
Boyant acceleration:

Climate sensitivity parameter:

Coriolis acceleration:
Coriolis, resultind deviation:
Drag force (Stokes’ law):
Kelvin effekt:

Kdohler equation:

Mass balance equation:
Radiative forcing:

Radiation from a black body:
Raoults law:

Relative humidity:
Residence time:

Sedimentation velocity aerosol:

Chemistry:

Irreversible reaction (A+B — C+D):

Photolysis:

Stationary state:

Oxygen atoms:

Ap = AQ-A) AN
3 N
P = Poexp(-z/H), scale height H = RT/Myg
1o =(p’ - p)9/p
A = 1[4 - %:f)o T
Ye = 20V sin(A)
AY = o(AX)? sin(L)Iv
Fm =3nvVD/C,
P*/Pst = exp(4opM/pRTD)
P/Pst = exp(45pM/pRTD)/[1 + 6vmsMy/(MspwnD?)]
dm/dt=Fj,—-Fy+E-D+P-L
AF = Fy, jamvikt — Fut, stord
Fr=oT
P/Psat = 1/[1 + 6vmsMy/(MspynD®)]
RH = 100PH20/Psat (%)
t=m/(Fy+D+L)
Vs = ppngCc/(l&’])

dlc] _d[] _ -d[A]_ ~d[B] _ g
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—d[X]/dt =k[X], k= qal (photolysis rate constant)

d[XJ/dt=P-L=0

O denotes O(°P) which is a biradical.

Gases SO, and CO, dissolves in several steps in water according to the formulae below (K;

equilibrium constants):

(1)  SOx9) < SOx(9)-H.0
(2) SO,(g)-H20 < HSO3 + H*

(3) HSO5 < SOs* + H*
respective
1) CO; < CO2(g)-H0

(2) COz(g)'Hzo < HCO;3 + H*
(3) HCO; < COs* + H*

(Ky=1.2 M-atm™)
(K,=1.3-10% M)
(K3=6.3-10% M)

(K1 = 0.03 M-atm™)
(K, =9-107 M)
(K3=7-10"" M)



