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Abstract
An Evaluation of Heat Loss of Heat and Moisture Exchanger Filter Using the Infrared Thermography - An In
Vitro Study with a Lung Model

Toshiji Tomital, Yuji Fujino2, Akinori Uchiyama2 ,Osamu Hirao2,
Takashi Mashimo2, Masaji Nishimura3

1.Department of Medical Engineering Service in Osaka University Hospital
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The aim of this study is to evaluate heat loss of heat and moisture exchanger filters (HMEFs) at their ventilator
side by observing the thermal images of the expiratory circuits surface. Ten different HMEFs for adult patients
were studied. According to their structure, they were grouped into 3 mechanical HMEFs and 7 electrostatic
3 HMEFs and then compared. The temperature of the expiratory air at the point of entering the HMEFs was g
: conditioned to be 33C .The ventilator setting was SIMV mode with a tidal volume of 600ml and the frequency of
15 breaths per minute. After 8 hours, the surface temperature at the proximal part of the expiratory circuits to the
HMEFs was measured by the infrared thermography.

The mechanical HMEFs showed significant increases in the surface temperature of the expiratory circuits due
to heat loss and the thermal images of the expiratory circuits were clearly observed. In contrast, thermal images
were not observed with the electrostatic HMEFs. The surface temperature was 24.7-30.1C with the mechanical
HMEFs and 23.5-28.4 C with the electrostatic HMEFs respectively. In conclusion, the electrostatic HMEFs

showed lower heat loss and therefore have higher heat efficiency than the mechanical ones.
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No. Model Manufacturer Type
1 BB22-15S Pall mechanical
2 BBIOOES Pall mechanical
3 Thermovent HEPA Portex mechanical
4 Hygrobac S DAR electrostatic
5 HMEF 1000 Datex-Ohmeda electrostatic
6 Humid-Vent Filter Small Gibeck electrostatic
7 Humid-Vent Filert Light Gibeck electrostatic
8 Hygrovent S Medisize electrostatic
9 Servo Humidifier 172 Siemens electrostatic
10 HM201 Bacstop tkb electrostatic
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No. Model PO - P5 P1-P6 P2 =7 P3 - P8 P4 - P9

1 BB22-15S ZIT 25.6 26.4 25.7 24.7

2 BB100ES 315 29.3 29.8 294 29.1
3 Thermovent HEPA 30.5 29.8 313 29.8 30.1

4 Hygrobac S 31.1 30.3 31.3 29.2 28.4

5 HMEF 1000 29.6 27.0 26.4 254 23.6
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7 Humid-Vent Filter Light 296 30.9 30.6 30.3 24.4

8 Hygrovent S 30.5 29.2 29.9 28.3 27.8

9 Servo Humidifier 172 21T 292 27.9 212 23.9
10 HM201 Bacstop 30.1 26.1 274 271 235
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