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Nitrogen mixture ventilation method in the hyper-
baric oxygenation multichamber using the synthet-
ic air: An idea to save gas consumption

Hiroshi Otsuka™®, Masakiyo Ishikawa®, Hirochika
Shikama™*, Takehiko Ishikawa™®, Osamu Kemmotsu*

*Hokkaido University School of Medicine Department
of Anesthesiology and Critical Care Medicine

Recently, the synthetic air, a mixture of oxygen and
nitrogen has been utilized for hyperbaric oxygenation
(HBO) with a multichamber. In spite of many advan-
tages of the synthetic air over the compressed air, con-
siderable gas consumption remains a major problem.
The chamber is ventilated by air mainly in order to
maintain the maximum oxygen concentration under
23%. We developed a new ventilation method of nitro-
gen gas application into the chamber to neutralize oxy-
gen, and eventually to reduce gas consumption for ven-
tilation. The oxygen and carbon dioxide concentrations
were evaluated under several gas flow circumstances.
The “nitrogen mixture” method is successfully able to
reduce oxygen and nitrogen consumption for ventila-
tion to nearly one fourth. Further, the low flow ventila-
tion reduces a noise inside of the chamber and it is use-

ful for temperature/humidity control. Not only for the
economical reason but also for safety and amenity rea-
son, the “nitrogen mixture ventilation” method is high-
ly recommended in the HBO multichamber using the
synthetic air.
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BEE m3/M/A) (/87N BBRER BABER  ARZX FRBE AKX FAME CBURE RAE BME
1 30 0 21.3 21.2 213 21.7 213 22.8 0 228 212
1 30 80 21.2 21 21.2 21.5 212 215 0 215 21
1 15 80 21.2 20.9 212 216 213 21.5 0 216 209
1 5 80 213 21 21.2 21.6 213 21.5 0 21.6 21
1 5 60 213 213 21.3 21.7 213 21.8 0 21.8 213
1 5 40 213 213 21.3 21.6 21.3 22.1 0 221 213
2 30 0 213 213 21.2 21.8 21.2 23.1 0 231 212
2 30 80 213 213 213 22 213 22.3 0 223 213
2 15 80 213 21.2 213 219 21.2 22.1 0 221 212
2 5 80 21.3 21.6 212 219 21.2 21.5 0.02 219 20.7
2 5 60 213 212 21.3 219 212 224 0.01 224 212
2 5 40 21.2 20.9 21.2 21.6 213 22.7 0.02 22.7 209
3 30 0 21.3 213 213 22.2 213 23.7 0 237 213
3 30 80 21.3 21.3 213 22.2 213 22.3 0 223 212
3 15 80 213 213 213 22 21.3 22.3 0.02 223 213
3 5 80 213 21.2 21.3 222 21.3 22.1 0.03 222 211
3 5 60 21.3 212 213 22.2 21.3 229 0.03 229 212
3 5 40 21.3 21.2 213 222 213 23.3 0.04 233 212
4 30 0 21.3 21.2 21.2 223 21.3 23.7 0 237 212
4 30 80 213 21.2 21.3 224 212 22.2 0.01 224 208
4 15 80 213 21.2 21.3 224 213 22 0.03 224  20.6
4 5 80 212 21.3 212 22.3 21.2 22.3 0.05 22.3 21
4 5 60 213 211 21.3 22.1 21.3 223 0.03 223 211
4 5 40 21.3 21 213 221 21.3 23.8 0.06 23.8 21
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