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On the basis of the phenomenological theory of the critical point and
the Benedek hypothesis, the fundamental equation of state for R1234yf
was developed in the form of the following expression for the Helmholtz
free energy F :
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where F 0(ρ, T ) is the ideal gas component of F ; ∆ρ = ω− 1; ω = ρ/ρc; ρc
is the critical density; Tc is the critical temperature; R is the gas constant;
Cij are constant coefficients.

The function Fnreg(ρ, T ) is the irregular component of the Helmholtz
free energy:

Fnreg(ρ, T ) =
pc
ρ
φ(ω)|∆ρ|δ+1

a(x), (2)

where a(x) is the scale function; x = τ/|∆ρ|1/β ; τ = T/Tc−1; β and δ are
critical indices; φ(ω) is the regular function; pc is the critical pressure.

To calculate the parameters of the function (2), the results of [1] are
used. Two variants of the choice of the scale function a(x) are considered:
(i) on the basis of Migdal phenomenological theory of the critical point [2];
(ii) on the basis of a new presentation of the scale hypothesis [3]. As a
result, the equation of state for R1234yf has been developed, which has
the following working area: for temperature 230–400 K and for pressure
up to 20 MPa. A comparison is made with the known experimental data
on the equilibrium properties of R1234yf and the fundamental equation of
state [4].
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