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ARTICLE INFO ABSTRACT

Article history:

A mass sensor used in an automatic suction system plays an important role in

Received 6 November 2017 measuring the breathing information of patients. However, the sensor is not
Revised 24 November 2017 originally designed for medical purpose, and it is too expensive for use in medical
Accepted 6 December 2017 devices. Thus, it needs to be customized for economic applications. As a starting
point of economic fabrication, mass sensor models were selected and
Keywords: investigated for replacement. The analysis was carried out by both CFD
Mass flow meter . . . .
simulation and experiments. Nine models of structure were selected and
CFP A compared. The results showed that an asymmetrically designed box type model
Suc’[l.on mac%nne provided the most realistic fluid flow situation. As a final step before suggesting
Medical device an economical design of the mass sensor, we compared the prototype of the
proposed design with the original structure. It shows that there is almost no
difference in function between the current aluminum product and the prototype
manufactured using a 3D printer.
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Fig. 1 Mass sensor set

Fig. 2 Mass sensor structure
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Fig. 6 Comparison of two models
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Fig. 7 Comparison of branch and structure diameter
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Fig. 8 Height influence comparison

Table 1 Variables and levels of CFD Analysis conditions

Variables Levels

Pipe shape L Box Curved
Structure Diameter (mm) 2.0 2.1

Symmetry Yes No
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Table 2 Model Cases
L Shape, Box Shape,
Case 1 | Structure Diameter = | Case 6 | Structure Diameter =
2.0 mm, Asymmetric 2.1 mm, Asymmetric
L Shape, Box Shape,
Case 2 Structure Diameter = Case 7 Structure Diameter =
2.1 mm, 2.0 mm,
Asymmetric symmetric
L Shape, Box Shape,
Structure Diameter = Structure Diameter =
Case 3 Case 8
2.0 mm, 2.1 mm,
symmetric symmetric
L Shape, Curved Shape,
Case 4 Structure Diameter = Case 9 Structure Diameter =
2.1 mm, 2.0 mm,
symmetric Asymmetric
Box Shape,
Structure Diameter =
Case 5
2.0 mm,
Asymmetric

Fig. 9 Structure design variables

Fig. 10 Measuring points
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Fig. 11 Comparison of models (continued)
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Table 3 Velocity ratio of point 2 vs. point 3

Case 1 109% Case 6 112%
Case 2 112% Case 7 115%
Case 3 118% Case 8 117%
Case 4 115% Case 9 116%
Case 5 102%

Fig. 12 Experimental setup

Fig. 13 Connecting the prototype structure to commercial mass
sensor
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