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Automatic Calculation of Nomogram for Determing the Maximum
Spread Radius, etc.

Takahiro Umetsu!

Abstract

In response to accidents at sea of Hazardous and Noxious Substances (HNS), it is
indispensable to evaluate releases of hazardous chemical vapors towards downwind. At
present, there is the monogram, developed by the Maritime Disaster Prevention Center
(MDPC), which evaluates the maximum spread radius and the reaching period based on
the volume, density, vapor pressure and viscosity of the substance. Since the MDPC
monogram is calculated through the logarithm graph, it is supposed to be difficult for
the persons concerned including the Japan Coast Guard officers. This paper proposes
Excel spreadsheets which automatically calculate the monogram.
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#1 OROERFEEORBRUERERE R
AT a b c R’ d e
[mmHg]
0.1 21.50195 0.78725 0.021395 0.999988 367 0.4
0.2 19.24345 0.59435 0.013581 0.999987 313 0.3
0.5 17.54764 0.5653 0.014049 0.999991 297 0.3
1 16.03868 0.4606 0.010218 0.999985 267 0.25
2 14.97871 0.45712 0.010962 0.999992 254 0.25
5 13.89314 0.46127 0.011916 0.999987 238 0.25
10 13.21658 0.4693 0.012721 0.999976 228.5 0.25
20 11.89902 0.42527 0.012352 0.999976 217 0.25
50 10.62142 0.35527 0.09469 0.999911 186 0.2
100 9.7338 0.34521 0.009892 0.99987 176 0.2
200 8.306699 0.27278 0.008706 0.999916 167 0.2
500 7.461351 0.25635 0.006366 0.999779 122.5 0.125
%2 QROMEEORBRUERERER
FEEE [mPa - 5] a b c d R’
0.1 6.482464 21.7915 30.86317 14.9075 0.999362
0.2 5.100245 16.4475 23.816077 11.8556 0.999705
0.3 5.960033 19.8697 27.993987 13.5077 0.998968
0.6 5.16865 16.9265 24.073177 11.7641 0.999742
1 4.777616 15.6274 22.30635 10.9364 0.99973
2 4.935687 16.3688 23.18552 11.2699 0.999875
3 4.547425 14.7814 20.79582 10.1102 0.999484
6 4.228258 14.0926 20.27752 9.98733 0.999514
10 4.656419 15.8872 22.41739 10.7904 0.99885
#£3 QROHEEORERUVERERHER
BE [g/em’] a b c d R?
0.6 1.898822 0.7214 0.086031 0.00521 0.999806
0.7 1.99698 0.74282 0.076089 0.0002 0.999915
0.8 2.105218 0.75897 0.073428 0.00041 0.999956
0.9 2.308068 0.81705 0.062567 0.004028 0.999981
0.95 2.466281 0.85191 0.059162 0.004236 0.999973
1 2.760872 0.90981 0.066121 0.003446 0.999949
£4 OROMEEORBRUVERERER
MR a b o R’ d e
[mPa - s]
0.1 0.139952 | 0.00724 0.000153 0.999869 1.31291611185087 | 0.00087882822902845
0.6 0.157002 | 0.000182 0.000182 0.999857 1.50846490393761 | 0.0011223131063345
1 0.164199 | 0.00859 0.000186 0.999856 1.57941791896519 | 0.00114133536237415
2 0.179206 | 0.00934 0.0002 0.999887 1.70306258322237 | 0.0011984021304928
5 0.204272 | 0.01048 0.000221 0.99992 1.94407456724368 | 0.0013315579227700
10 0.22434 0.01133 0.000234 0.999869 2.10386151797604 | 0.0013315579227698
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