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Abstract

A survey conducted during the academic years 2018-2021 found that 13 cadets from the
Royal Thai Air Force Academy suffered from severe heat-related illnesses. As a result, the supervisor
of the Commander Ready course for the academic year 2022 prioritized addressing heat-related
injuries among cadets, implementing a policy that stated: “There must be no heat-related injuries
during the training of pre-cadet students transitioning into air cadets.” To address this issue, the
research team recognized the need to develop a device capable of measuring temperature, relative
humidity, heat index, and dust concentration. The device should display real-time data via the
internet and provide alerts and recommendations to those responsible for training, based on
criteria from the U.S. Army Public Health Command (USAPHC) and the Thai Society of Toxicology.
The proposed support device was developed using an ESP32 controller, a DHT22 sensor for
temperature and humidity, a PMS5003 sensor for dust concentration, an online display system that
operates without a central server, and a notification system through Line Notify. Testing by 22

training supervisors and instructors showed a satisfaction rate of 86% for the prototype device.

Keywords: Weather Alert System, Heat-Related Illnesses, Air Cadet Training, Training Support Device, loT
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M19199 1 uruniifvilanusoun1ue19849n National Weather Service (NWS)

ANUBU gaumngdl (°C)
duWns(%) 21 24 27 29 32 35 38 41 43 46 49

0 18 21 23 26 28 31 33 35 37 39 42
10 18 21 24 27 29 32 35 38 41 44 4y
20 19 22 25 128 31 34 37 41 44
30 19 23 26 [ 29 32 36 40 45
a0 20 23 26 | 30 34 38 43
50 21 24 21 31 36 42 49
60 21 24 28 32 38 46
70 21 25 129 34 41 51

80 22 26 | 30 36 45
90 22 26 | 31 39 50
100 22 21 33 42
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59011 1NN 51 pgelley 1 ang 20
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Z% 65-69 1 29 30 32 34 36 67 712
S

wg  (0-74729 31 33 35 38 72 17
§ 75-79 129 31 34 36 77 83

80-84 130 32 35 38 83 89

85-89 130 33 39 88 95 102
90-94 1 31 34 95 102 109
9599 131 35 101 109 117
100 132 36 100 108 116 125
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4.3.1 MslUsunIUu ESP32
o AdeiannTusunsalagldniw C ity Arduino IDE dadszneuseassiladdundn leun
setup() dmsurmunARady WU n15iT euse WiFi n3RaALaan wazn1silaldeauddsus wag loopl)
dusunsvihnundniidnegiseides 1y M33UA191nFITUY MIviana mMsdnaAady mstudin
UayaasgIuloya Google Sheets warN1TEUILAOUNIY Line
4.3.2 M3\¥ouse Google Sheets way Line
AugyITgldanuaiusaves awn C lunisdsdoyaniu URL $7uiUn153Ans Google
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DECLARE GOOGLE_SCRIPT_ID, root_ca, LINE_TOKEN as constants

FUNCTION loop():
SET datasend TO formatted string containing: Temperature, Humidity, Air quality
CALL sendData(datasend)
SET message TO formatted string containing: Current time, Temperature, Humidity
CALL Line_Notify(message)

FUNCTION sendData(params):
INITIALIZE HTTPClient FROM GOOGLE_SCRIPT_ID and params

EXECUTE HTTP GET request

FUNCTION Line_Notify(message):
INITIALIZE WiFiClientSecure named client
CONNECT to notify-api.line.me on port 443
SET message TO HTTP request formatted string using LINE_TOKEN:

CREATE HTTP request with message

UM 3 Tandiumanlunisiteusie Google Sheets wa Line

4.3.3 nseuAanmsuiuazdsdoyaasiniulugiudeya

o

Aafu AM2302 (DHT22) lalfidnivuasududmiuanudluniseudeya lurugndiius

3
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omenuuiialysl wazifindszansamlunisudaiou auzdifedauimenseuteyavesiniuiidu
9 1 uii uazieyadilalutisia 10 i indnaredsiewhluuanmatazuiaiountu Line
Notify n15USuUsadsnavaeiinanuusiug) ananuulsusiuvestoya wazatuayunisdndulaves
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A B G D E ; G
1 Date Time Temperature Humidity Heatindex Pm25 Pm10 5C_|;|C Monitors: [ACHC u]

628 6/26/2023 21:47-11 267 353 26.45 8 =6 s [7=07=2022 S0 201

620 6/25/2023 21:25:22 277 41.4 27.5 10 10

60 £/26/2023 21:26:03 278 427 2767 7

631 B/25/2023 21:35:56 3145 45,11 31.12 a 1 Arliausouriih : 31.84 °C

632 6/25/2023 21:45:53 32.75 4058 31.98 13 15 N fouuni - virfignssuld 40 it
j ¥in 20 UH Axdn 750 ml @a zu.

6 /2512023 21:55:53 33.26 38.95 3234 14 16

634 8/25/2023 22:05:53 33.42 38.91 325 13 14 Fiju PM 2.5 : 8 pg/m?

8 6/26/2023 22:15:53 33.89 30.98 33.03 1 13 dauuzii : sansavifenssula

630 6/25/2023 22:25:53 33.42 40.79 32.7 10 11 .

637 71712023 0:06:01 269 36.1 25,49 1 AU PM 10 : 8 ug/m? "

PAUUEUN ﬂ']N’T‘iﬂH’]ﬂaﬂ‘iTN‘lﬂ
648 71742023 9:06:33 26.1 35.1 25 68 1
717/2023 9:16:34 217 a3 27.02 2 {
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041 71712023 9:27:19 30.92 33.66 29.93 1 Fufi-1an 117-07-2023 13:12:51

642 TA7/2023 9:28:24 278 33 27.09 2

643 711742023 12:42:48 28 29 27.05 12 1
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' 71712023 13:22:50 33.21 47.35 33.19 i i fdu PM 10 : 10 pg/m* :

651 7/17/2023 13:32:50 33.23 45.83 33.15 " 12 douuni : dnsmifionsTuli
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dauuzit : sansavihfianssula e

9
PM 10 (ugim?)

JUN 5 Msuanaralugukuuseg

Uil 21 altuil 1 unau - iquiey 2568



103
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5. NaN1539¢
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vofalulasnoulnsians ESP32 Wuvednfisesiunisidouse WiFi Tuuinsgiu 802.11 b/g/n
anzf3dtldnsuassdygranniorisaninsdmidofieiieltlunisdsiniiewlsandsusludiguteya
Google sheet Hamsdsteyatiulusgresuiunuunggiu WiFi fanan wiidosandsuiiinisiauagds
Foyanasaian vilvimildfinuulsusiu dwasonsuusanuvineg aueidedddnsiadeludism
10 WI¥l HeULAAIKA

5.2 anuiawalavaeyldanu

Mnmsnaseunsitaugunsaluazneudemaiuisifuanuianelavesyilifsidesiunsin
faiSsuuei3eninia ludiuvesnsudnidsuunaifeeiniasnumseesd $1uIu 22 Au edsznaude
WIENMITHAIVANNNTINNITAN (5B TIAUNTNIUTNISEULEIT0RINASNENTLRIA) UIBNINTAIUANNTT
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M19199 4 nan1sUszdiuauianelavesfiieites

aau Uszihuanu Anade  daudesuuninsgiu

1 enuwmungaulunisesniuy 4.32 0.65
2 anuunzanlun1sineainlsnaunige 4.18 0.85
3 AnUUNzANYRINITlEIu 4.23 0.69
4 duseulunsldiuiinruhemnzausdenisin 4.23 0.75
5 awsoldnulansmnuinguszad 4.36 0.66
6  Fanamsinamugauiunislesiulsraniou 4.27 0.70
7 @nsaudnsNalaeg ety 4.45 0.67
8 sosumsAsuuialdon 4.23 0.75
9 freasdymnisuiauiiiaainanueu 4.45 0.67
10 Gdsunsiinutyiddanntu 4.23 0.75

394 4.30 0.71

5.3 aAUsuNa
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6. a5
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7. UoLduaMUL
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