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On the Crossover Expressions for
Thermophysical Properties over the Critical Region
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(Received April 7,1993)

Examples of engineering interest in the crossover expressions for critical enhancement of
thermophysical properties are explained. Designing and controlling a power plant, a chemical plant or
various energy conversion machineries require very precise formulations, charts or computer softwares

over a wide range of temperature and pressure including the critical region. Development of crossover

expressions is needed for working fluids and fluids for energy conversion.
In the case of thermodynamic properties, approaches based on the combined equations of state
using a so-called switching function often encounter serious troubles when derived functions are to

be calculated. Other approaches include extention of an asymptotic scaling equation,extention of far-

field analytic equation into the critical region and so on. Development of an universal theoretical

expression of crossover is needed not only for scientific calculations but also for engineering

applications.
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Fig.2 Sub-regions of a wide range equation of state for H,0%.
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Fig.3 "Shadow” of the critical region.
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Table 1 Examples of critical exponents.

Exponent Definition Experimental value
B (p—p)~(T,-TP 0.32-0.36
Y Ko~ |T-T [ 0.96-1.28
8 lp=pcl~1p=pcl° 43 -51
o e, ~|T-T.|™ 0.08-0.15
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Fig4 An example of the switching function®.

Fig5 An cxample of a combined equation for CO,
using a switching function®,
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Fig.6 Various routes of switching functions®.
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Fig8 Scheme of PST measurement by Wagner’s group®.
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Fig.11 Specific heat of water at 23.5359MPa”.
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