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ABSTRACT

Influence of water accumulation on large-volume nebulizers
based on the Venturi effect

Chitose TANAKA*!, Tsuyoshi ABE*!, Masaki MIURA*!,
Masahide OHTSUKA*? Yutaka UsuDpA*?
*1 Division of Clinical Engineering,
*2 Department of Amnesthesiology and
*3 Intensive Care Unit, Yokohama City University Hospital

We evaluated the flow characteristics of large-volume nebulizers (LVN) based on the
Venturi effect under the following two conditions. First, without addition of water or heating,
the relationship between the delivered gas flow and the circuit pressure was investigated. To
increase the circuit pressure, a positive end-expiratory pressure (PEEP) valve was connected
to the distal end of the circuit. Second, similar investigation was performed with water in the
LVN and heating as in the clinical setting. Three LVN models were evaluated : Puritan-
Bennett (PB), Aquatherm III (AQ III), and Inspiron (INSP).

With an increase in the circuit pressure, the gas flow from the LVN decreased. At a circuit
pressure of 2.5 cmH,0, the gas supply from the AQ III was less than 509 of the theoretically
estimated value. At a circuit pressure of 5 cmH,0, the PB could supply 50~609% gas flow of
the theoretically estimated value, but the AQ III and INSP could not supply gas flow.

With water in the LVN and heating, aerosol dispersion through the air intake port was
observed after 60~170 minutes in both the AQ III and INSP, at which the circuit pressure was
1.3 cmH,0.

The cause of LVN malfunction was an increase in the circuit pressure due to an increase in
the circuit resistance resulting from water condensation and water retention in the circuit.
With a larger jet orifice for the pressurized gas flow, the influence of the circuit pressure on the
delivered gas flow and oxygen concentration was more marked.

In conclusion, water condensation in the respiratory circuit during use of a LVN based on the
Venturi effect may reduce or interrupt gas delivery. It is important to monitor water conden-
sation in the circuit, discard retained water using a water trap, and determine the oxygen
concentration in the delivered gas.
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