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Fabrication of IoT with built-in ozone sensor and its application

Takeshi TANAKA, Nobuharu OKAMITSU and Masahiko NAKAMOTO

Abstract

(Received Oct. 31, 2020)

Today, the coronavirus is spreading all over the world and is becoming a big problem. Under

such circumstances, the inactivation of coronavirus using ozone has been reported. We have

also installed a Sigfox antenna at Hiroshima Institute of Technology and have been developing

TIoT devices via the Internet using the Sigfox network. In this study, we report that we have

succeeded in displaying data on computer using Sigfox by installing an ozone concentration

measuring device that contributes to coronavirus inactivation in an IoT device. In the future,
I would like to aim to build an educational system that can be used for practical training and

practical training using teaching materials.
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1/1,000 ~ 1/10,000 F TAE AL Table 1 4V >¥tr#— (MQI31) OFAMMARIST X —5 —
2. CTMH 60 (& YRS Ippm T60 5 HE#) <TI3, Model Lt
N Sensor Type Semiconductor
1/10 -~ 1/100 i -(“Z:Yﬁfﬂ‘,‘o Standard Encapsulation Plastic cap
TV XY IR 1/10000 £ TAIGEILT 5 2 & 2R Target Gas Ozone
. Detection range 10~1000ppb Ozone
EXLE YA ctandond Gt Loop Voltage v, <24V DC
Condit et Heater Voltage Vi 5.0v10.1V AC or DC
onditions
Load Resistance Ry Adjustable
Heater Resistance Ry 34030 (room tem.)
Sonsor disrcter Heater consumption Py <900mW
edar jard test Sensitivity S Rs(in 200ppb O,)/Rs(in air)22
conditions Output Voltage AVs 21.0V(in 200ppb O5)
Concentration Slope a $0.6(Rspopsts Ranapst O3)
Tem. Humidity 20C+2°C; 55%25%RH
Standard test Vie:5.0V40.1V;

Standard test circuit
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Arduino Uno Rev3 2. Sigfox Shield for Arduino V2S
##LiAA, ToT ¥ 2K L7 (Fig. 3 )

Fig. 8 Sigfox # w7z F VvV v & v —#ik IoT #8

IoT BZN Dt v —id, i - /T 1 » 9 (BOSCH
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- %JE 1 300~1100hPa
- EEREREE ¢ £1TC (0~65T)
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Arduino IDE % H\» T, Arduino UNO Rev3 2R 7 v
F & ANz,

ThingSpeak® 7 —# ML, Analytics, BLU, ActionsT
M S5,

Analytics& L TlZ. MATLAB Analysis, MATLAB
visualizations, Plugins#%®%.

Actions &L Tl&. ThingTweet, TimeControl, React, Talk
Back, ThingHTTP 2% %,

Fig. 11

& hyakuyoubako_final_015Feb2? | Arduino 1.8.8 - o k4
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Binclude <Fire.h> Lo
Binclude <SP1.h>

Binclude <Adafrult_Ssnsor.h?

Binclude <Adef ruit_BNEXSO.h>

Binclude <Adefruit AMABE51.h>

Binclude <SIGFON.h>

Adaf ruit _BMEZE0 bwe;
hdaf ruit _NMABAGS] wea = Adaf ruif_MMABA51();

static const String device = °7;

st onst bool useEmulator = false:

st nst bool echo = Lrues

siatlc conzt Counbry counlry = COUNTRY_JP:

static UnsShieldi2S tranzceiver(comiry, useEmulalor, devics. echo);

void setue() [
Serial begin(3600);
if {!bwe.becin{0x78)) stop("BHEZE0 is missing.”): v

< >

Fig. 9 AWFZEI1ZH 72 Arduino ® A 4 v F4
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Device type UNABIZ_DevKit_22 - Callback edition

Sigfox Shield for Arduino V2S @ CallBack ®

Ozone sensor No.1

Channel I0: 1142721
Auther: tianakalsn
Access: Private

Associated License: | 40836537

142134

Private View Public View Channe| Settings Sharing

AFlHeys Dn

Channel Settings
Percentage complete  50%
Channel ID 1142721

Name Ozone sensor No.l

Description T413A

Field L temparature ]
Fleld 2 hwarmidity
Field 3 pressune
Field 4 voltage for sensor =
Field 5 ozone sensor voltage L]

Fig. 12 ThingSpeak ® F v F V i% &6l
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Field 3 Chart

Ozone sensor No.2
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Field 4 Chart

Ozone sensor No.2

04:00 12:00 16:00

voltage for sensor

ThingSpeak com

Fig. 17 AV ¥t =il IoT ZHTEL 72
F Ve v — R

Field 5 Chart

Ozone sensor No.2
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FREH FORHEPH ARG L

HEE (W) 10W ~ 1500W + 1% PRALN 7€ #E P
IW ~ 10W + 2% PRALHI 52 i PR

"It (A/mA) 1A ~ 15A + 1% PRAIEH 52 i PR
100mA ~ 1A + 2% PRALN 7 #E P

wIE (V) 90 ~ 110V + 1% PRAIEH 5 P

HEEE (kWh/Wh) 0mWh ~ 1,258 000kWh
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#Hll 75 7 % Fig. 25 127" F
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6 FVIREEKBEL., ¥V VREATEEDICA

61 FJYLDOBE®

CNETHRIIL7A V3B L AV RENESR
EOIHIZOWTHET %,

AV VIRRETICHARICAE L KA E BT 5 & (B
R BR) 2LTwET. HELOBRWIERZ E T 003

0.05~0.08 ppm

Fig. 30 Tifrih, Ak - LB X MEREOF VYV V&
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Fig. 31 9 AOTOHEY
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534 L T w7 Sigfox 2E# )5 [Access Station Mini 2
A Bz BN /MY Sigfox 2R [ Access Station
Micro) Z3BIML % L7z,

[ Access Station Micro] &, ¥ A4 X A%% 186 x 159 X
108mm. Bk 450g & B/NEI TR BREIITH ) H 5,
WL 1~ 2kmO#ipHZ A N—LE5, £/, T¥TFN
. PoEAREANICX D2 EITS, (ERMEID DS
SICHEDITRETHE T o | & W) FERD D o 720 T, Rk,
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