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Thermodynamics on Real Gas

by van der Waals Equation of State

Frid FEA IUHE pHE
Yosuke Kataoka and Yuri Yamada

BB E R R B LY

Equation of state on internal energy is derived by thermodynamics on the basis of van der

Waals equation of state on pressure.

expansion and adiabatic free expansion are studied by these equations of state.

Isothermal reversible expansion, adiabatic reversible

Joule-Thomson

effects are discussed on the equation of state on internal energy.

Keywords: Equation of State on Internal Energy, van der Waals Equation of State, Expansion,

Joule-Thomson Effects
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Fig. 1. Reduced enthalpy H, vs. reduced volume V,
plots at several reduced temperatures T,.
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Fig. 2. Reduced enthalpy H, vs. reduced pressure p,
plots at several reduced temperatures T,.
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Fig. 3. Reduced enthalpy H; vs. reduced number density
1/V, plots at several reduced temperatures T,.

FULHICT, =15, V,=1 OWRENLS T, =1 DYk
aYa—l-b AV VR THELND EFAID
ZLENTED,

SEAGIRTIL, U A E—TEEORKE LT
WDIEHIZRTZENRTE S,

H,=U_+pV,
43
39 pr oty W
2 2
DD
LR Va— - F A Y URIRITR LR,
&

[1] Peter Atkins, Julio de Paula ., TJRFHH. THE
FER, B LT HAUEFAE, 2009 4F.

BB WA T 1 T HBE e 7 — RS Vol .24



