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Equation of State for Normal Hydrogen

WU Jiangtao, ZHOU Yong
(Key Laboratory of Thermo-Fluid Science and Engineering of MOE, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The thermodynamic properties of normal hydrogen are required to simulate the hydro-
gen system in the study on hydrogen economy. In this research, the equation of state for normal
hydrogen was developed on the basis of a large collection of the experimental thermodynamic
property data using the simplex method. Comparisons of values calculated using the equation of
state with the experimental data show that the deviations in density, the second virial coefficient,
and the third virial coefficient are within +0.05%, £1.0 cm® * mol ', and +1. 0 cm® « mol 2,
respectively. The valid range of the equation is from 50 to 700 K, with the pressure up to 300
MPa, and the uncertainty in density of the equation is estimated to be 0. 05%. The equation de-
veloped should be useful in engineering application.
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Sk [5] 40(1) 55.7~373 0.1~0.5 0.023 0. 009
Scik [6] 6 15.9~20.5 0.016~0.1 0. 258 —0.124
Sk [7] 8 273~373 0.1 0.003 —0.003
SCRik [8] 15 65.2~473 0.1~0.5 0.015 0.001
SCRR [9] 9 14.6~90. 3 0.007~0.1 0. 160 —0. 142
ik [10] 9 273 0.101~101 0.421 —0.421
SCEk [11] 48 273~672 0.1~101 0.217 —0. 154
Sk [12] 7 298~448 0.1 0. 002 —0. 001
SCik [13] 8 24.8~373 0.1 0.113 0.113
SCRk [14 ] 16 24.8~373 0.1 0.116 0. 115
SRk [15] 49 203~293 2.53~101 0.153 —0.003
SRk [16] 7 20.9~46.5 0.1 . 149 0. 107
SCRik [17] 38 273~573 0.037~101 84. 781 84. 780
SCHR (18] 42 273~423 0.1~0.5 0.003 0. 001
SCHk [19] 483(258) 98. 1~423 0.572~299 0.033 0. 003
SCHR [20] 8 14~21 0.005~0. 1 273 0. 065
Sk [21] 24 14~65 0.005~0. 1 0. 338 0. 250
ik [22] 84 33.2~300 1.01~217 4. 265 —1.631
ik [23] 7 19.3~23.3 0.07~0.1 0.129 0. 100
SCRk [24 ] 48(10) 298~348 0.1~8. 64 0. 009 —0. 007
ik [25] 15 183~333 0.1 0. 002 —0.002
SCik [26] 5 300~500 0.1 0. 001 —0.001
SCHR [27] 15 252.2~373 0.037~144 17. 630 —17.630
Sk [28] 58 130~159 1. 17~105 3. 747 3.452
SCRk [29] 18 269~299 0.146~11 0. 649 —0.079
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ik [5] 30 55.7~373 0.872 —0. 168
Sciik [30] 3 15.9~20.5 11. 201 1.273
Sk [6] 6 15.9~20. 5 11.130 1. 478
SCik [7] 8 273~373 0. 636 0. 636
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ik [23] 7 19.3~23.3 2. 097 —1.667
ik [24] 3 298~348 0. 350 0. 350
Sk [25] 15 183~333 0. 397 0. 397
SCrik [26] 5(3) 300~500 0.215 —0.011
ik [31] 3 290~320 0. 774 0. 774
ik [5] 10 55. 8~373 0. 141 0. 031
ik [8] 6 65.2~273 0.107 —0.075
Sk (18] 21(4) 273~423 0. 354 0. 338
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