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Fundamental Equations of State for Strongly Associated Fluids Based on a
Generalized Hydrogen-bonding Model: Application to [1SO International Standard
Formulations
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This work developed a "generalized hydrogen-bonding model™ to express the
contribution of the hydrogen-bonding effect to overall intermolecular forces in strongly associated
fluids. The model is represented with the Helmholtz free energy and makes it possible to formulate
reference equations of state in a short term. The model parameters are determined from accurate
experimental data for the critical point, vapor pressure, liquid density, and vapor-phase sound
speed. The model is readily applied to various associated fluids because it stands from the
macroscopic view. Reference equations of state have been developed employing the generalized
hydrogen-bonding model for five low-GWP refrigerants, in which two equations have been selected as
international standard formulations of ISO 17584 (Refrigerant properties).
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Abstract

A new fundamental eguation of state is presented for 2,33 3-tetrafluoraprop- 1-ene AFFILIATIONS

(R1234yf). The equation is valid from the triple point temperatuee (121
410K al pressures up lo 100 MPa, where Iypical expanded uncertaintics {

tures above 270 K and 0.3 % at lawer temperatures, 0.1 % for liquid der
pressures below 40 MPa and 0.25 % at higher pressures, 0.2 % for vapor den:
0.02 % for vapor phase sound s o liquid phase sound speeds. |

hs aric: heat capa for liquid phase isobaric heat 5
phase isochoric heat capacities. At very low temperatures urund ABSTRACT
200 K. wncertaintics for vapor pressures may be larger than 0.5 %, Various plots of
constant-property lines demonstrate that nat only does the equation exhibit cornect
behavior over all temperatures and pressures within the range of validity, but slso
that it shows ressonsble extrapulution behuvior at extremely Tow and
turcs, and at high pressuses and donsitics. The cquation of state is the best currcntly
available property wepresentation for R1 and has been adopred as an interna-
tiomul standard by the SO warking group, which recently revised ISO/DIS 17584
frigesant propertics).
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