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Thesis Title : Designing and Creating a Device for Measuring Air Flow Rate,

Volume and Time from BreatheMAX® Via Smartphone Application.

Program :  Master of Engineering in Biomedical Engineering
Thesis Advisor ~ : Asst. Prof. Jaroonrut Prinyakupt, Ph.D.
Abstract

This study aimed to design and develop an airflow, air volume, and time measurement
device from the BreatheMAX" via smartphone application based on the Bernoulli principle,
electronics, and application design. The air pressure at two points was measured with a pressure
sensor and processed with a microcontroller from the ESP32 series to ascertain the relationship
between the pressure difference between the two points and the airflow rate. The test was conducted
by comparing the accuracy of the designed device to that of the standard device (VT650 Gas Flow
Analyzer) to analyze the correlation. A device that connects to BreatheMAX " and transmits data to
a smartphone application has been developed. The results revealed a linear relationship between
the pressure differential between the BreatheMAX " inlet and outlet and the airflow rate. The
designed device can precisely measure the pressure at the BreatheMAX® inlet and outlet and
transmit the data to the application. Similar to standard device, the application can process the
display of air flow rate, air volume, and training time.

(Total 62 pages)

Keywords: Breathing device using water pressure, application design, lung function, breathing
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(UART, 12C, SPI 484) au13098181yua05gilnssinenaed1ee 16 uazausodeasly
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Water

Py=Py=Pp=Pp=Pr=Pp=Ps=P,. +peh

Py Py

<R K
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11 : Cengel & Cimbala, 2014, p.80
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3) anuauanleswFea (Differential Pressure)
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A 1 A o [ 4 2’, [ = o 4
ATNN 4.1 AMNMNITIANEFULEDING 2 €17 Llﬁﬂﬂmﬂﬂﬂﬂi’gﬂﬂimNWQiﬁWU (VT650)

Flow and Diff pressure from | Diff Pressure
Pressure from the designed device ERROR
VT650 (P2-P1)
P1 (cmH,0) P2 (¢cmH,0) Flow (LPM) | Diff Pressure cmH,0
539%!11J131 (Pressure from| (Presssure from Measure
Inlet of outlet of (cmH,0)
BreatheMAX®) BreatheMAX®)
(@ (b) () (@) (e) (d)-(e)

8 cmH,0 1028.26 1036.6 1.66 8.89 8.34 0.55

1028.09 1036.58 1.74 8.98 8.49 0.49

1028.1 1036.76 1.75 9.14 8.66 0.48

7 cmH,0 1028.34 1035.79 1.67 7.98 7.45 0.53

1028.34 1035.86 1.65 8.05 7.52 0.53

1028.3 1035.65 1.61 7.95 7.34 0.61

6 cmH,0 1028.4 1034.47 1.46 6.77 6.09 0.68

1028.3 1034.69 1.47 6.82 6.33 0.49

1028.39 1034.71 1.43 6.84 6.32 0.52

5 cmH,0 1028.41 1033.46 1.38 5.7/ 5.05 0.65

1028.45 1033.61 1.31 5.81 5.16 0.65

1028.48 1033.46 1.27 5.64 4.98 0.66

4 cmH,0 1028.2 1032.35 1.16 4.7 4.15 0.55

1028.21 1032.5 1.16 4.84 4.29 0.55

1028.2 1032.51 1.15 4.85 431 0.54

3 cmH,0 1028.19 1031.28 0.96 3.66 3.09 0.57

1028.2 1031.35 0.95 3.72 3.15 0.57

1028.14 1031.36 0.96 3.78 3.22 0.56

2 cmH,0 1028.08 1029.91 0.64 2.34 1.83 0.51

1028.1 1030.08 0.68 2.49 1.98 0.51

1028.14 1029.81 0.62 2.22 1.67 0.55

Average 0.56

SD 0.06
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cmH,0
Flow Rate Diff Pressure | Diff Pressure SD of Diff %
fevel (LPM) (cmH,0) (cmH,0) Pressure Error
(cm)
(a) (b) (©) (@) (e)
8 11.453 8.63 8.63 0.07 0.00
7 10.852 7.99 7.95 0.03 0.43
6 9.912 7.10 7.08 0.04 0.31
5 8.802 6.01 6.02 0.02 0.23
4 7.574 4.88 4.93 0.03 1.15
3 6.060 3.62 3.71 0.03 2.54
2 4.516 2.35 2.57 0.03 9.28
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Flow Diff Diff
SD of Diff %
level Rate Pressure Pressure
Pressure Error
(cm) (LPM) (cmH,0) (cmH,0)
(d) (e)
(a) (b) (©
8 12.314 9.35 9.21 0.16 1.69
7 11.038 8.14 7.99 0.16 1.90
6 10.146 7.02 6.94 0.16 1.18
5 9.110 5.93 5.89 0.27 0.73
4 7.786 4.79 4.75 0.17 0.70
3 6.294 3.50 3.51 0.17 0.50
2 4.708 2.38 2.62 0.04 10.14
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