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Abstract : Velocity-type repisratory air flow transducer measures dynamic pressure converted from air velocity based on the well-known
Bernoulli’s principle. It requires mutiple velocity smapling holes on the flow plane. Measurement error theoretically estimated by computer
simulation was demonstrated to significantly reduce by unequally locating the velocity sampling holes. The flow plane was divided into
multiple equi-area rings and the sampling holes were located on the circles also equally dividing each ring’'s area, which decreased
measurement error down to 1/5 of the simple equi-radius ring division method. Also, less than 1% relative error was estimated with 4 or
more sampling holes. The present technique was less sensitive by <1/2 to the velocity profile change compared to the eugi-radius sampling.
Therefore, the present unequal distance velocity sampling technique should be of great use to design the structure of the velocity-type
respiratory air flow transducer.

Key words : Respiratory air flow transducer, Velocity sampling technique, Dynamic pressure.
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Fig. 1. Currently used respiratory air flow measurement
techniques.
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Fig. 2. Principle to measure bidirectional velocity converted into
dynamic pressure.
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Fig. 4. Velocity profile assumed in the present study.

30 Ml % £ A=Y 7Y

&5 ASY 7IRdAe dA4E N AYAA VR
T2 AEYsn AEFE A7 e 2 & dAS
o dths MM . g dde He R
F 9Hs 4% F9 H(ring)o 2 BFstn Azt ¥
Feoll FEAHES 2 i] Al71E F9A(ER, equi-radius) A

T U™ 5(a). old 7o) AEF2
719 £x25 dAsHA diists AR F
Sy olstgo] FEESHA MEstH ¥ 4oM A
A7F 3FDY PR SHEEE S= WIS A
15 TAHS F2o) v HEgke fEA] A
dojA SH Aty ddez AEeA 9. = F
Ho]AFE A & &= WS (dv/dx)e] A
Arg Hop g2 AN AEIsoF Foh mEp 2
drolMe 27 4b)et 2ol %ﬁé ges 99 E‘ix—‘l%
g FEstn £8d F9 9HE 1A oF

el YA MSHslE SHA(EA, eqm-area)
He Addn. HEFHS ER A5 vfArtAR &
e 7]%—’:7—5% ﬂ%jﬂ‘:‘r a9 59l 4% A
S YERAITh ER 71 JdH
A 507 o W FA sge
TeA worg HEgs EEAEY 7Y
(unequal distance sampling technique)®. & ‘:ﬂ‘ﬁiﬂ-salﬂ-
a9 54 F AEF vk Nojgt & o S4HozRE

nliﬂ&ﬂ ‘?/],/] ‘ﬂ'ﬁ(Xn)"% }\ﬂ.f?__’:-%] -ﬂi](X“’)E‘

o
=

g FoF
Y

o N o S ofi o X
N
i
o

2 (o |
_MﬂJHU

=3

4

ER: xn=—%, xn:ZI%&l (6)
EA: xn=\/%, X, =\ 2%1:]1 (7)

where n=1, 2, ---, N

J. Biomed. Eng. Res. : Vol. 25, No. 5, 2004



354 ARk olHF - A%

7h Atk A()9) EA 4% 7]
Belns B 220 2 A A eI $EY 190
= A7g.

C|0O|0

]

O3 5 57N=52 S MEUXHS ZHEY| 2E FIHK 2.
EA

Fig. 5. Two segmentation technigues to decide velocity
sampling locations for 5 samples(N=5).
(@) Equi-radius division method (b} Equi-area division method
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Fig. 6. Relative error plotted with increased N given m=5.
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Fig. 7. Relative error plotted with increased m given N=b.
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