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ABSTRACT

Analysis of airflow in Total Face NPPV mask using commercial CFD code

Kouhei Tanaka'’ ,Masayuki Kamochi? ,Takeyoshi Sata®
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’ 1) Division of Medical Electronics Management Center, 2) Division of Emergency and ‘
‘ Critical Care Medicine and 3) Department of Anesthesiology \
‘ 1) ,2) ,3) University Hospital of Occupational and Environmental Health, Fukuoka 807-8555

4) Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology, Fukuoka 808-0196 |

Computational and experimental study was done on airflow pattern in the Total Face mask to prevent re-breathing, ‘
| which is closely related to the position of the exhalation port (EP).
A total face mask was fixed to the airway management trainer, and CO2 was put into a test lung to mimic spontaneous
breathing. The EPs were set at nine positions, and the elimination capacity of CO2 was examined. Computation was
made on the exhalation pressure at 4 cmH20, and the inhalation pressure at 10 and 20 cmH20, and the CO2 concen-
tration distributions were evaluated by CO2 volume fractions.
In the original EP, there was a little airflow toward the head, and CO2 accumulation was observed at the forehead. On
the other hand, the EP placed at the center of the mask showed the airflow toward the forehead. The EP placed at the
center of the mask was found to be effective for the washout of CO2 exhaled into the mask.
In conclusion, the airflow pattern in the mask and the elimination capacity of CO2 were dependent on the EP posi-

tions. The optimal EP for the Total Face NPPV mask was the center of the mask (nose part) to prevent re-breathing.
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Nol No2 No3 No4 No5 No6 No7 No8& NoY
IPAP10cmH20 5.5+0.86 3.49+0.68** 5.98+0.44 6.02+1.04 5.63+£0.48 6.74+0.69** 6.41+091*%*  4,08+£0.51** 6.44+0.65%*
IPAP20cmH20 3.65+0.78 1.9£0.56** 3.79+0.64 3.88+0.67 4.7x£0.71%*  4.96+0.76%* 4.324+0.67 4.39+0.96* 6.4241.22%*
5 RFCO2
Nol No2 No3 No4 No5 No6 No7 No8 No9
IPAP10cmH:0 091£047  041£02%  147+046%F  1.51£0.51 0924031  1.62£0.42%%  143£03%%  1.13£0.3%* 1.360.3%%
IPAP20cmH20 0.55+0.21 0.37£0.27* 1.45+0.3* 1.4+04* 1.21+0.5* 1.67+£0.39* 1.34£0.36* 0.94£0.33* 1.29+0.35*

(n=9) *P<0.05,**P<0.01
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