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ABSTRACT

Water and Heat Balance Analysis in the Tracheal Airway and Evaluation of a Humidifier
—Measurement of Water Vapor Concentration Partial Pressure in the Tracheal Airway—

Isao Nisu1 *, Taro MizuTANt ** and Hidenori Toyooka **
* Westron Corporation, Kashiwa, Chiba 277-0015
**Department of Anesthesiology, University of Tsukuba Hospital

The water loss at a point in the tracheal airway is proportional to the hysteresis of the product of the
water vapor concentration and the respiratory flow rate. The water loss is determined by the partial
water pressure and the temperature, accordingly by the absolute and relative humidity. The practical
continuous measurement of these relevant factors is essential to clarify the mechanism of the water and
heat balance of the tracheal airway and, the evaluation of the function of the humidifiers. The accurate
measurement of these factors is achieved by the newly developed respiratory mass spectrometer and
the quantitative evaluation of the respiratory humidifiers will be also attained by the measurements.

In this paper, the principle and the practical method of the measurement are described. The exact
measurements of the full cycle respiratory gas concentrations including water vapor are shown both in
the spontaneous breathing and in the simulation breathing on the humidifier with the nose filter (F-
HME, HME).

examined and evaluated. The measurements are discussed on the simulation breathing of artificial tra-

The precision and the response of the measurement of the water vapor concentration are

cheal airway from the points of clarifying the mechanism of the water and heat balance in the airway and
evaluating the function of the humidifiers.
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