
Thermodynamics
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Fluid Pressure

ptot = pfluid + pair = ρgh+ pair

Ideal Gas Law
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Relative Moisture

RM =
pwater

psaturation

Van der Waal’s Equation(
p+ a

n2

V 2

)
(V − nb) = nRT

Molecule Radius

r =

(
3b

16πNA

)1/3

Bernoullis Equation
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Pressure (Microscopic)
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Temperature (Microscopic)

〈Wkin〉en =
3

2
kT

Inner Energy (change)
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First Theorem
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Isokor

W ≡ 0

Isobar

W = p (V2 − V1)

Isotherm

W = nRT ln
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)
Adiabat

W = −∆U

Molar Heat Capacity

C = Mc, CV =
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R, Cp = CV +R

Adiabat(Poissons Equations)
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Circuit Process

Qnet = Wnet =

∮
pdV

Efficiency

η =
Wnet
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=
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Ideal Efficiency

η =
Twarm − Tcold

Twarm
= 1− Tcold
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Cold Factor (def. and Ideal)
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Heat Factor (def. and Ideal)
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Gauss Distribution
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Maxwell–Boltzmann Distribution
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Average energy
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Maxwell-Boltzmann velocities

vrms =
√
〈v2〉 =

√
3kT

m

vmax =

√
2kT

m

〈v〉 =

∫ ∞
0

fMB · v · dv =

√
8kT

πm

Mean Free Path

l =
1

noπd2
√

2

Heat Conduction

P = k ·A ·
∣∣∣∣dTdx

∣∣∣∣ , R =
∆x

kA

Thermal resistance

∆T = Rtherm · P if Rtherm =
∆x

kA

Heat Transfer

P = α ·A · |∆T | , R =
1

αA

Stefan-Boltzmann’s law

P = Aσ
(
T 4 − T 4

0

)
, σ = 5.67 · 10−8W/m2K4

Preal = ε · Pideal

Wien’s law

λmax · T = 2.898 · 10−3K ·m

Planck’s law

ρ(f)df =
8πhf3

c3
· 1

ehf/kT − 1
df

The solar constant

Average value ≈ 1380 W/m2
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