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List of 15 Elements of Kinetic Theory
Formulas

Elements of Kinetic Theory ¢

1) Emissivity per Unit Mole (%'
Open Calculator (&

€ = S BoltZ| - T,
. trans [ ]

B 6.2E°-217 /mol = % . [BoltZ] - 300K

2) Kinetic Energy per Mole ['_‘1
Open Calculator (&

QEtrans= - -p-V

wlw w|oo

B 247/mol = = - 640Pa - 25L

3) Kinetic Energy per Mole using Molar Volume @

Open Calculator @

QEtrans =~ -p-Vy

- 640Pa - 0.025m*/mol

wlw w|w

B 247 /mol =
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4) Kinetic Energy per Mole using Temperature of Gas @

Etranszé-R-Tg
2

B 24.757/mol = g -0.055J/(kg*K) - 300K

5) Mean Free Path of Single-Species Gas @

B -——

B \/ﬁ-n-w-d2

1
V2-10/m* - 7 - (12m)?

@ 0.000156m =

6) Mean Free Path using Number Density @

1
B-——
n-m-d
1
B0 0.000221m = 5
10/m? - - (12m)
7) Molar Volume using Kinetic Energy per Mole @
2 Etrans
BVa-3 —
3 p
2 24J/mol
.025m*/mol = = - ————
a 0.025m?*/mo 3 ~640Pa
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8) Number Density @

P gas

n =
[BoltZ] - T,

B0 10.14016/m® =

4.2E"-20Pa
[BoltZ] - 300K

9) Pressure of Gas using Number Density @

QP..

. [BoltZ] - T,

B +.1E°-20Pa = 10/m’ - [BoltZ] - 300K

10) Pressure using Kinetic Energy per Mole @

. B 2 Etrans
L vV

2 24]/mol
aﬁ401D o

11) Pressure using Molar Volume @

- 2 Etrans
P=3 TV
2 24J /mol
40Pa = = .
& 610Pa = 5 0.025m° /mol
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12) Specific Gas Constant using Kinetic Energy per Mole @

. 2 [Etrans Open Calculator &
x R e —
3 T,
2 24J/m01
kg*K S —
B0 0.0533337/ (kg*K) = 3 Ta0R

13) Temperature of Gas using Emissivity per Unit Mole @

2 € Open Calculator @
Tg _ = trans
3 [BoltZ]
2 6.2e-21J/mol
299.3762K =
a 3 [BoltZ]
14) Temperature of Gas using Kinetic Energy per Mole @
2 Etrans Open Calculator (¢
e, = - —
. g 3 R
2 24J 1
B3 200.9091K = = - /mo
3 0.055J/(kg*K)
15) Volume of Gas @
2  Eirans Open Calculator (&'
BV-;-
p
@ 95 781951, — 2 24.75J /mol
3 640Pa
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Variables Used

d Distance between Two Bodies (Meter)

E¢rans Total Kinetic Energy per Mole (Joule Per Mole)

Etrans Kinetic Energy per Mole (Joule Per Mole)
N Number Density (1 per Cubic Meter)
P Pressure (Pascal)

Pgas Pressure of Gas (Pascal)

R Specific Gas Constant (Joule per Kilogram per K)
Tg Temperature of Gas (Kelvin)

V Volume of Gas (Liter)
V|, Molar Volume using Kinetic Energy (Cubic Meter per Mole)

€trans Emissivity per unit Mole (Joule Per Mole)

A Mean Free Path of Molecule (Meter)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Constant: [BoltZ], 1.38064852E-23 Joule/Kelvin
Boltzmann constant

e Function: sqgrt, sqrt(Number)
Square root function

¢ Measurement: Length in Meter (m)
Length Unit Conversion C‘n

e Measurement: Temperature in Kelvin (K)

Temperature Unit Conversion C‘:

e Measurement: Volume in Liter (L)
Volume Unit Conversion @

e Measurement: Pressure in Pascal (Pa)
Pressure Unit Conversion ['_‘:

e Measurement: Wavelength in Meter (m)
Wavelength Unit Conversion @

¢ Measurement: Specific Heat Capacity in Joule per Kilogram per K
(J(kg*K))
Specific Heat Capacity Unit Conversion @

¢ Measurement: Molar Magnetic Susceptibility in Cubic Meter per Mole
(m3/mol)
Molar Magnetic Susceptibility Unit Conversion @

e Measurement: Energy Per Mole in Joule Per Mole (J/mol)
Energy Per Mole Unit Conversion @

e Measurement: Number Density in 1 per Cubic Meter (1/m?)
Number Density Unit Conversion @
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Check other formula lists

¢ Approximate Methods of ¢ Hypersonic Equivalence Principle
Hypersonic Inviscid Flowfields and Blast-Wave Theory
Formulas @ Formulas @

e Basic Aspects, Boundary Layer e Hypersonic Flight Paths Velocity
Results, and Aerodynamic of Altitude Map Formulas @
Heating of Viscous Flow e Hypersonic Small Disturbance
Formulas (%! Equations Formulas @

» Blast Wave Part Theory * Hypersonic Viscous Interactions
Formulas G‘ Formulas @

e Boundary Layer Equations for e Laminar Boundary Layer at
Hypersonic Flow Formulas G‘ Stagnation point on Blunt body

e Computational Fluid Dynamic Formulas L‘;

Solutions Formulas (%' « Newtonian Flow Formulas (%'

¢ Elements of Kinetic Theory e Oblique Shock Relation
Formulas G‘ Formulas @

» Exact Methods of Hypersonic ~  « Space-Marching Finite Difference

Inviscid Flowfields Formulas @ Method: Additional Solutions of
the Euler Equations Formulas G‘
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