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Abstract

Performance of two vapor pressure correlation equations in a polynomial expression is compared.
These are the Wagner-type equation and the Inverted form equation. The equations are fitted to
correlate the data in the ASHRAE tables and from NIST Chemistry WebBook for 17 pure substances.
Some observations on the exponents in the two polynomial equations are made, which results in a
proposal of a new closed form vapor pressure equation. The new equation yields the accuracy
comparable to that of the Wagner-type equation and better than that of the Inverted form equation.
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Table 1 The number of data points, Critical
properties, and minimum temperatures of
substances studied

T

NDF Fe - 7

Subst, TN S orce
WA, (] (1]
Methane 102 4599 190 64 90,694 (8l
Ethane 217 4870 30533 490352 (@)
Butane 293 3800 475 125 134,87 (a8
-Butane 796 3640 40784 11356 (8]
R-ZZ2 63 4983 Je3.21 173,15 (7
E-134a 69 40481 3707 16985 (7
Helium 153 2474 52 2177 (a8
Neaon 199  Z6T8E a4 492 Z4.56%2 (8]
Argon 136 489749 18086 83808 (&)
Krvpten 189 652019 20945 11577 ()
Xenon 130 5840 #8974 161,36 (a8
Ma 128 33953 12619  E3.151 (8l
) 102 G043 154 583 54,361 (8
Co 131 349875 13248 G5, 127 ()
MNHi G6Y 11333 405 4 1955 (7l
Hao 63 2064 G471 273,16 (7l
g BY 73173 30413 21659 (7l
(
)
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Table 2 Performance of equation (6) and (7) with
various constraints imposed.

Table 3 Performance of the new equation (14) with
various constraints imposed.

c . AAD 122) Femarks Constraints AATEE] Femarks
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W _W _IEV a=1.8 0.050 e ~0.5
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Table 4 Comparison of AAD's*

AAD (3]
Subst, Eq (5) Eq (14)
Ivlethane noLs 0,024
Ethane 0076 0,087
EButane 0144 0,081
i-Butane 010 0,120
R-Z2 0033 0,013
R-134a 0nzs 0,022
Helium 0nad 0,103
Neon 0030 0,022
ArEon 0.a1a 0,027
Kivpton 0oLy 0,025
Henon o013 0.024
M2 002z 0,022
Cg 0n3a 0,040
Co 0103 0,111
MHa 0oL 0,011
Ha 0n3a 0,025
COy 0006 001z
AVE 0,044 0,046

# By, (B) with £=1.5 and Eg (14) with £=2.0

AAD
(6) (14)
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