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B — R 2 #A L 2 & T NTIREHC X 5 3%

Ventilator

Test lung

Bacterial filter

Hygrometer

Figure 1 Hygrometric bench test apparatus used to measure the humidification performances of heat

and moisture exchangers (HMES).

MR730 : Airway temperature of 33.0C at the distal end with a heater wire and chamber control of 0C.

PC : personal computer for data acquisition.
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Flow meter

Ambient pressure (reference)
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Figure 2 The method of measurement for flow-resistance, ie, pressure gradient across the HME at 30 or 60 Ipm.
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Vela Servo 900C

Figure 3 Comparison of the absolute humidity in each heat and moisture exchanger.

P<0.05

| P<0.05
mean+SD |

ns
. 1.80
Flow resistance measured | |

at 30L/min 1.60 =
1.40

1.20
1.00
080 [ — T — |
0.60 [— 1 |
0.40 [— — — |
0.20 — 1 —

Flow resistances (cmH20)

n.s. : not significant 0.00 - I
BB10OES Climavents Hygrovents BB100OES Climavents Hygrovents

(n=2) (n=2) (n=2) (n=2) (n=2) (n=2)
Vela Servo 900C

P<0.05

| P<0.05
mean+=SD |

n.s
Flow resistance measured 3.50 |

at 60L/min 3.00

2.50

2.00
150 = |
1.00 — — — |

Flow resistances (cmH20)
H

0.50 [— — — |

n.s. : not significant 0.00
BB10OES Climavents Hygrovents BB100OES Climavents Hygrovents
(n=2) (n=2) (n=2) (n=2) (n=2) (n=2)

Vela Servo 900C

Figure 4 Comparison of flow resistance in each heat and moisture exchanger after 24 hours of humidification
with the two ventilators of Vela and Servo 900C.
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Figure 5 Relationship between ambient and Vela-supplied gases for temperature (A) and humidity (B, C).

Table 1 Measured values obtained using the bench test apparatus for all devices and manufacturer measured values.
Vela Servo 900C
Hygrovent S Climavent S BB100OES Hygrovent S Climavent S BB100OES
(n=2) (n=2) (n=2) (n=2) (n=2) (n=2)
temperature (C) 318 316 30.2 316 31.2 296
RH values (%) 100 100 100 100 100 100
AH (mgH:0/L) 334+05 331%0.3 30.7+04 33104 324%02 29.7+0.2
resistances at 30L/min (cmHz20) 1.59+0.02 0.85=0.01 0.82+0.01 1.41+0.03 0.74%0.02 0.85+0.01
resistances at 60L/min (cmHz20) 3.26=0.06 1.83+£0.02 144 +0.01 301001 1.66 +0.01 149+0.01
Hygrovent S Climavent S BB100OES

manufacturer measured AH (mgH:0/L) 330 320 30.6
manufacturer measured resistances at 30L/min (cmHz0) 0.8 — —
manufacturer measured resistances at 60L/min (cmHz20) 16 0.8 20
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Effects of ventilator with turbines on the heat and moisture exchanger function
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We studied the effects of gas supplied from a ventilator with a turbine (Vela) on the humidification
performance and flow resistance of an adult heat and moisture exchanger (HME) compared with a
conventional ventilator using only dry medical gas (Servo 900C), and we also investigated the differences in
humidity and temperature in the Vela-supplied gas when the indoor environment was changed. The
humidification performance of HMEs with the Vela was significantly (P<0.001) higher than that with the
Servo 900C. As for the flow resistance, Hygrovent S and Climavent S showed significantly (P<0.05) low for
Servo 900C compared to Vela with flow rates of 30 and 60L/min, whereas BBIOOES showed no significant
difference between the groups. Humidity and temperature in the Vela-supplied gas exhibited an extremely
high correlation with the room temperature and humidity.
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