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Project J Lab Dipole SF /12605
Design Note Helium Properties Gas Compressibility Factor Design Note 207 Issue 1
Pressure 1 2 3 4.5 5.5 bar A
Fluid Helium Critical Temperature 2.276 bar A Label 1.0barA 20barA 3.0barA 4.5barA 55barA
Critical Pressure 5.1953 K Reduced pressure 0.439 0.879 1.318 1.977 2417
Temperature Reduced
Temperature
K K
4.0 0.77 #N/A #N/A 0.263 0.382 0.460
4.2 0.81 #N/A #N/A 0.255 0.370 0.445
43 0.83 0.718  #N/A 0.252 0.365 0.438
1.00 - 4.4 0.85 0.739  #N/A 0.250 0.360 0.431
45 0.87 0.758  #N/A 0.247 0.356 0.425
0.90 - 46 0.89 0.774  #N/A 0.246 0.352 0.420
47 0.90 0.788  #N/A 0.245 0.348 0.415
48 0.92 0.801  #N/A 0.244 0.346 0.411
0.80 - 49 0.94 0.813  #N/A 0.245 0.343 0.407
5.0 0.96 0.824  #N/A 0.246 0.341 0.404
N 0.70 - 1.0 bar A 5.1 0.98 0.833 0.545 0.249 0.340 0.401
e 52 1.00 0.842 0.592 0.253 0.340 0.399
2 20 bar A 53 1.02 0.850 0627 0261 0340  0.398
® 0.60 4 54 1.04 0858 0655 0276 0342  0.397
> 55 1.06 0.865 0.679 0.307 0.344 0.397
% 050 - —1.0barA 5.6 1.08 0.871 0.700 0.370 0.348 0.397
5 5.5 bar A ——2.0barA 5.7 1.10 0.877 0.718 0.445 0.354 0.399
A 3.0 bar A 5.8 1.12 0.883 0.734 0.504 0.362 0.401
g 0.40 - 25bar A 6.0 115 0893 0762 0583 0388 0411
E ' 4.5bar A 6.2 119 0902 0786 0638 0429 0426
O 0.30 ——5.5barA 6.4 1.23 0.910 0.806 0.680 0.480 0.450
3.0barA 6.5 1.25 0.914 0.815 0.697 0.507 0.465
6.6 1.27 0.917 0.823 0.713 0.534 0.482
0.20 1 6.8 1.31 0923 0838  0.741 0582 0518
7.0 1.35 0.929 0.851 0.764 0.625 0.556
0.10 - 72 1.39 0.934 0.863 0.785 0.661 0.593
7.4 1.42 0.939 0.873 0.802 0.692 0.627
76 1.46 0.943 0.882 0.818 0.718 0.659
0.00 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 7.8 1.50 0.947 0.891 0.832 0.742 0.687
0.0 2.0 4.0 6.0 80 10.0 120 140 16.0 18.0 20.0 8.0 1.54 0.950 0.898 0.844 0.762 0.712
8.5 1.64 0.958 0.914 0.870 0.804 0.763
Temperature K 9.0 173 0964 0927 0890 0836  0.802
95 1.83 0.969 0.938 0.907 0.862 0.834
10.0 1.92 0.973 0.947 0.920 0.882 0.859
11.0 2.12 0.980 0.960 0.941 0.913 0.896
12.0 2.31 0.985 0.970 0.955 0.935 0.922
13.0 2.50 0.988 0.977 0.966 0.951 0.942
14.0 2.69 0.991 0.982 0.974 0.963 0.956
15.0 2.89 0.993 0.986 0.980 0.972 0.967
16.0 3.08 0.995 0.990 0.985 0.979 0.976
18.0 3.46 0.997 0.994 0.992 0.989 0.988
20.0 3.85 0.999 0.998 0.997 0.996 0.996
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