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Abstract

Due to the influence of industrialization, the air is becoming serious and the
number of people who suffer lung diseases also increases. The research tries to create
an abbreviated Air Flow Meter to achieve the goal that the DIY examination at home
is feasible and easy to operate. The research uses the acrylic orifice to make a
Pneumotachometer of differential pressure to acquire differential airflow when we
breathe and measure voltage signal of breath flow via differential sensors and circuits
that combine filters and amplifiers. And then use the Mechanical ventilation
(Puritan-Bennett 7200) to exhale differential volume and flow to calibrate voltage
signals and actual flow and demonstrate the volume of the system. Use LabVIEW as
the program to build diagram of voltage versus flow and then get_transmission
equation to calculate and show the important signal that Volume, Flow and Time of

breath.

In the future the system will depend on the standard Spirometer of ATS
(American Thoracic Society) to build a complete Air Flow Meter. We can observe
lung function based on the spirogram that detects the lung fettle of a tested person and
simultaneously the meter shows the flow and volume immediately, and measures
useful parameter of physiology. Then the system will be extended and has correlative

development.

Keywords: Breathing function ~ Flow sensor ~ ATS(American Thoracic Society)
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ték A SenSym £ BB R B2 {4
B

il i Pl i ] AR Z R i A
SCX01DN 0-1 psid 20 psid 18 my
SCX05DN 0-5 psid 20 psid B0 my
SCX15AN 0-15 psia 30 psia a0 mv
SCX150N 0-15 psid 30 psid 0 my
SCX30AN 0-30 psia 50 psia a0 mv
SCX30DN 0-30 psid 80 psid S0 m
SCXI00AN 0-100 psia 150 psia 100 my
SCX100DN 0-100 psid 150 psid 100 my
SCX150AN 0-150 psia 150 psia 0 my
SCX150DN 0-150 psid 150 psid Q0 my
B fRRE (R A 3L BB DR A A5
ERTR Vs +20Vdc it R 0~70C
RO 4 50psid R R R -40°C~+85C
g (2-4%)) 250C W5 R -55C~+125C
¥ 0~100%RH

Specification Notes: (For All Devicas)

Mote 1: Reference Conditions: Unless otherwise noted: Supply Voltage, Ws = 12Vdc, TA = 257C, Common-mode Line
Pressure = 0 psig, Pressure applied to Port B. For absolute devices only, pressure is applied to Port A and the
output polarity is reversed.

Mote 2: Span is the algebraic differencs betwesn the output voltage at full-scale pressure and the output at zero
Pressure. Span is ratiomefric to the supply Woltage.

Mote 3: See Definition of Terms.

Hysteresis - the maximum output differencs at any point within the operating pressure range forincreasing and
decreasing pressure.

Mote 4: Maximum emar band of the offset voltage and the eror band of the span, relative to the 257 reading.

Mote 5: Maximum difference in output at any pressure with the operating pressure range and temperature within 07
to +70°C after:

a) 1,000 temperature cycles, 00 to +7007
B 1.5 million pressure cycles, 0 psito fullscale span.

Mote 6: Input impedance is the impedance between pins 2 and 4.

Mote 7: Cutput Impedancs is the impedance betwesn pins 3 and 5.

Mote 8: This is the common-mode voltage of the output arms (Fins 2 and &) for Vs = 12Vdc,

Mote 9: Response time for a 0 psi to full-scale span pressure step change, 10% to 90% rise time.

Mote 10: Long term stability over a one-year period.

Mote 11: Maximum zero pressure offset for absolute devices is 0 500uY.

: SCX01 | SCX05 | SCX15 | SCX30 |SCX100 [SCX150
£yl (psi) 0-1 0-5 0-15 0-30 0-100 0-150
S (typ.) (m\/psi) 18 12 & 3 1 0.6
i1 (Note 2) (mV) Y1 | 'soe | 0o | s | 010 | %09
FEENE (Note 11) - 300 uy
TR & HF (Note 3) L 01%F30D [t}fp) 0.5%FS0 (max.)
B i il % (0-7T0°C) (Mote 4) + 0 2%FS0 (typ.), L 1.0%FSO (max.)
SRR TR (0-70°C) (Note 4) 1100 uY (typ.), £ 500 uV (max.)
it (Note &) 0 2%FS0 (typ.), 1+ 0.5%FS0O (max.)
i \II b1 (Note ) 40kD
i LH JL (Maote 7) 40k
! = ) 5.8Vde (min.), 6.0%de (typ.), 6.2Vdec (max.)
]l 100 usec
201 my
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TR
Voltage at Pin 1vs. Temperature
000
Vy=12V
6.7 |— ]

YOLTAGE

Voltage at Pin 6 vs. Temperature

im

V=12V

VOLTAGE

2.25
o i3 50 L]
TEMPERATURE (°C) TEMPERATURE (*C)
Input impedance vs.
Temperature 0.1Hz to W Hz Noise
5.00 r I
2 amn ] ]
; s ;
= X!
B a0 =
=
3.75
0 5 50 L 180¢. / division
TEMPERATURE (°C)
e
. ane
g TRAGER
185 [né_‘: L LL]
[ — 1. 128 |
L0 { e T
[y L -
glf_ ‘r‘a .06 POATS
! n i a
1 t —_— - | e {
san [ 128
1 5 M T 5.4}
e —i AN
0.85 a5 "
L L6 e ELECTRICAL CONNECTICN s
T ] 0,020 D014 LEADS fELET)
WEF i i & PLACES
[t ) DIMEMSICNS FINCHES (MILLMETERS)  WETTEDMATERIAL
1 M=o ™—  WOLNTING HOLES WEIGHT: & GRAME PORT & GLASS FILLED HYLON, BTV, SILEEL

0.4 (25) THRU RIVET

CASE MATERIAL: GLASS FLLED NYLON

45 I

5

PORT B: GLAZZ FILLED NYLORM, ZILICON, BTV
ZEE PHYSICAL CONETRUCTION DRAWNG
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HeD M F e F 2 R EHRE T HEKRH

M o R % i

HF F-g i f%kadk ¥ 7 ng (HELPM) s 2L TR (V)
1 2 3 4 5 6 7 8 9 10

10 | 0.062 | 0.061 | 0.061 | 0.062 | 0.062 | 0.061 | 0.062 | 0.064 | 0.061 | 0.062
15 | 0.14| 0.14|0.138| 0.139| 0.137 | 0.144 | 0.139 | 0.139 | 0.137 | 0.138
20 | 0.27]0.266|0.268| 0.271| 0.271| 0.269 | 0.269 | 0.27| 0.27| 0.273
25 | 0.432|0.431| 0431 | 0429| 0.431| 0429 | 0432 | 0.431| 0432 | 0.432
30 | 0541|0543 |0544| 0.54| 0.537| 0.535| 0.546 | 0.549 | 0.537 | 0.54
35 | 0.849 | 0.846 | 0.841 | 0.847| 0.84| 0.839| 0.842 | 0.835| 0.839 | 0.834
40 | 1.014| 1.007 | 1.012 | 1.016 | 1.016| 1.001 | 1.012 | 1.004 | 1.016 | 1.011
45 | 1.274| 1.277 | 1.269 | 1.268| 1.27| 1.267 | 1.265 | 1.272 | 1.273 | 1.267
50 | 1515|1533 | 1.53| 1.533| 1.519| 1.521 | 1.524 | 1.526 | 1.522 | 1.525
55 | 1.712 | 1.712 | 1.707 | 1.694| 1.692 | 1.697 | 1.69 | 1.706 | 1.723 | 1.705
60 | 1.896 | 1.903 | 1.898 | 1.897 | 1.905| 1.915| 1.903 | 1.918 | 1.897 | 1.902
65 | 2276|2262 (2259 | 2258 | 2.251| 2.249 | 2.257 | 2.273 | 2.277 | 2.251
70 | 2.63|2635|2615| 2.615| 2.633| 2.648 | 2.639 | 2.639 | 2.648 | 2.671
75 | 2937|2947 | 2905 | 2.921| 2.944| 2.913| 2.951 | 2.923 | 2.952 | 3.008
80 | 3.408 | 3.416 | 3.425| 3.401| 3.387 | 3.373| 3.403 | 3.375| 3.383 | 3.422
85 | 3.763 | 3.772 | 3.783 | 3.766| 3.779| 3.797 | 3.792 | 3.788 | 3.783 | 3.806
90 | 4269 | 4.27|4279| 4301 | 4.264| 4.26| 4.261 | 4.287 | 4199 | 4.308
95 | 4671 | 4724| 4.69| 4699 | 4.672| 4667 | 4.71|4.692 | 4711 | 4.703
100 | 5.154 | 5.144 | 5178 | 5.134| 5.187 | 5.139 | 5.131 | 5.122 | 5.171 | 5.148
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(= B ISR )

BF H- | skl ¥ 7 ni (= LPM) s HAEG TR (V)
1 2 3 4 5 6 7 8 9 10
10 |-0.074 | -0.074 | -0.074 | -0.074 | -0.075 | -0.075 | -0.074 | -0.073 | -0.074 | -0.074
15 |-0.147 | -0.147 | -0.148 | -0.148 | -0.148 | -0.147 | -0.149 | -0.146 | -0.149 | -0.148
20 |-0.273|-0.275|-0.277 | -0.279 | -0.276 | -0.277 | -0.275 | -0.277 | -0.275 | -0.275
25 [-0425| -0.43|-0.426| -043| -0.429 | -0.428 | -0.424 | -0.428 | -0.431 | -0.431
30 |-0.555|-0.553|-0.558 | -0.556 | -0.557 | -0.557 | -0.563 | -0.562 | -0.558 | -0.562
35 |-0.661|-0.687| -0.66 |-0.661| -0.659 |-0.661|-0.669 | -0.66 |-0.657 | -0.654
40 |-0.873|-0.876|-0.876|-0.875| -0.85|-0.878| -0.87 | -0.87 |-0.866 | -0.873
45 |-1.237|-1.232|-1.236 | -1.241 | -1.235|-1.236 | -1.239 | -1.237 | -1.236 | -1.233
50 |-1.493|-1.488|-1.475|-1.493| -1505|-1.479| -1.49| -15|-1.488| -1.498
55 |-1.683|-1.685|-1.675|-1.678 | -1.682 | -1.675|-1.649 | -1.681 | -1.679 | -1.677
60 |-1.958|-1.965| -1.97 |-1.945| -1.951| -1.96 |-1.949 | -1.958 | -1.964 | -1.963
65 | -2.21| -2.22|-2.226|-2.191| -2.218|-2.222 | -2.223 | -2.204 | -2.206 | -2.221
70 | -2.541|-2.548 | -2.559 | -2.549 | -2.553 | -2.553 | -2.556 | -2.553 | -2.56 | -2.565
75 | -2.76 | -2.777 | -2.769 | -2.762 | -2.76| -2.762 | -2.767 | -2.766 | -2.79| -2.77
80 |-3.217|-3.203|-3.187 | -3.195| -3.196 | -3.19 |-3.182|-3.194 | -3.192 | -3.214
85 |-3558|-3514|-3534| -353| -3517|-3.562 | -3.587 | -3.557 | -3.556 | -3.562
90 |-4.039| -4.06|-4.088|-4.026| -4.059 |-4.031|-4.013 | -4.025 | -4.048 | -4.053
95 |-4.518|-4.507 | -4.528 | -4.543 | -4579 | -4.563 | -457| -457 |-4543 | -4.556
100 | -4.984 | -4.993 | -4.968 | -4.969 | -4.957 | -4.994 | -4.967 | -4.942 | -4.961 | -4.958
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(p= PB%?RE%?EL i)
GV Ak

12 20LPM
$-5) % E 5 - 7 M (Liter) s B4 5 TRS (V)

1 2 3 4 5 6 7 87 9 10
0.5 0531 | 052 | 053|0531| 0.531|0.531|0.532|0532| 0533|0533
0.9 0977 | 0971|0977 |0.975| 0.976|0.976 | 0.977 | 0.978 | 0.977 | 0.978
1.3 1410 | 1491409 |1.410| 1.409|1.409 | 1.408 | 1.412| 1.413| 1.408
1.7 1.849 | 181|1832|1832| 1.832|1.831|1830|1831|1831| 1.83
2.1 225 | 2271|2249 | 2241 | 2242|2238 | 2.239 | 2.244 | 2.147 | 2.245
2.5 2680 | 2.64| 2676|2671 | 26736 | 2.677 | 2.678 | 2.674 | 2.67 | 2.675
12 50LPM
$-5 % E 5 7034 (Liter) s Bap 5 TR (V)

1 2 3 4 5 6 7 87 9 10
05 |0501| 0501 0501|0.502|0502| 052 050 0503| 0501 05
09| 092| 0921 0921 092 091| 093] 0.92| 0926 | 0.922| 0.92
1.3 11340 1.343| 1343|1342 |1.343| 1341344 | 1.344| 1.339]| 1.32
1.7 | 1.785 177 1.769|1.765| 1.768 | 1.763 | 1.77| 1.762| 1.764 | 1.75
21 2185 2187 | 2185 219| 214 217| 216| 2186 | 2.185| 2.14
25 2592 | 2591 | 2593| 253| 256| 258| 257 | 2581| 2578 | 251
12 80OLPM
$-5 % H 5 - 7 M (Liter) s B4 5 TR (V)

1 2 3 4 5 6 7 87 9 10

50 i
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(= B ISR )

05 | 0499| 0.498| 0.496 | 0.497 | 0.497 | 0.498 | 0.497 | 0.497 | 0.498 | 0.497
09 | 0905| 0.904| 0.906 | 0.905|0.904 | 0.905 | 0.905 | 0.906 | 0.904 | 0.904
13 | 1314| 1313| 1.311|1315|1.311|1314|1315|1.310| 1.311 | 1.316
1.7 | 1719| 1719 | 1721|1724 |1.722|1.722 | 1.724 | 1.723 | 1.722 | 1.721
21 | 2121 2121 | 2120|2115 | 2116 | 2.117 | 2117 | 2.114 | 2.113 | 2.116
25 | 2524425224 | 25314 | 2519 | 2524 | 2529 | 2.53 | 2.528 | 2.526 | 2.534
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