i 10 atiudl 2 nsngnay - Suanau 2568

UnAdZ21uJ39

mﬂiiy’mqiuiaﬁﬁfluﬁaé’aa%ﬂxLﬁal,ﬁ'uﬂsxaw%mw
NITLABINIINGS

Smart Beehive Technology to Increase Efficiency of
Indian Bee-beekeeping

Wesuns Buvunal Yaen sae18? efds lnsusn® eddud A3Nus® wavalisi funedd
Patcharin Intamas! Wassa Ruayruay? Adisorn Krainnara® Apisan Siripan® and Uraiwun Wanthong?

1234 giggeanvnssudad Augweluladanannssy I InedesviuasAsssTNsy Jaminunseisssusy 80110
Department of Industrial Arts, Faculty of Industrial Technology, Nakhon Si Thammarat Rajabhat University,
Nakhon Si Thammarat 80110

5 gminildndaunsalinisunnd aarinenmansuazinalulad ininendusviguasete I

Janinunseisssus 80110

Program in Medical Instrumentation Physics, Faculty of Science and Technology, Nakhon Si Thammarat

Rajabhat University, Nakhon Si Thammarat 80110

Corresponding Author: E-mail: Uraiwun_wan@nstru.ac.th

Received: 7 Oct. 2024; Revised: 1 Jan. 2025; Accepted: 7 Jan. 2025

5

UNANED

nsisuedsilifmqusvasdiite 1) Wauweluladihnudedensier dmsufnwanmiedeunielufels
2) Fnwmansthevenmeluladtuisdaaies uas 3) Ruussavsammaisdidng mside duuandu
Usgmnslasmsfadenuuumzasiuinesensddedicdnading tuasesinumie il 109 1l 6 siuaeudy
Sunetnanans SmiauaseSssiuey S 55 au suporlunside I 1) maianmelladduiesenses
2 matheveamelulaBtufisdandes uay 3) mafiulszAvenmnaiesiing Tneiedesdiofld o uuuusudu
wuunegey wuudunual Aesgvideyalay Al (Frequencies) Andawaz (Percentage) Aade (X)
LLaszﬁmmummgm (SD)

wan193de wut 1) HdnsadhFaslegnmgisnn 35°C wasaatiu 709% RH Al Tnensimumelulad
thulsdaaes Smmuaenadosiumaiedianniian ansedunadnuaemeluseisnumhetiofols 1000
2) Uselmiannsaneveamelulaftuissraiosdisanmadedinnnnindag Sslanniign uas
3) wavaumAluladtuisdaniorannsaiuUssansnmnadssisingdld Tnetaanuiuamanan

v '
==

Yiaaae 1 Alansusass AnTuaniusouay 33.33

o v

AdnAny: Uuiesasuy N5Kaeaie Ralnse dumesiinveassnds UseAnsaw

v



o

10 QUu

UunAdZ1uJ3¥

it #l 2 nangea - furnAw 2568

a - F oo - —_ - = = F
mstainalulaguiudidrasy=iwotiwuus=ansniwnistasadilwss

Abstract

The objectives of this research were to: 1) develop smart beehive technology for studying an
environment inside the beehive, 2) study the results of transferring the smart beehive technology,
and 3) increase the efficiency of Indian bee- beekeeping. The research population was determined
by purposive sampling technique with 55 Thai beekeepers in Ban Khlong Pik Nuea, 109 Moo 6, Suan
Khan Subdistrict, Chang Klang District, Nakhon Si Thamsnmarat Province. The research procedure was
as follows: 1) develop the smart beehive technology, 2) transfer the smart beehive technology, and
3) increase the efficiency of Indian bee-beekeeping. The research tools included assessment forms,
tests, and interviews. The data were analyzed by frequency, percentage, mean (X), and standard
deviation (S.D.).

The research results revealed that 1) Indian bees enter the hive when the temperature is lower
than 35°C and the humidity is 70% RH or higher. The development of the smart beehive technology
is most consistent with the typical beekeeping. This technology helps bee keepers regularly observe
the bee colony inside the hives through a mobile screen without opening the beehives. 2) The best
benefit on transferring the smart technology is a reduction of the bee death rate resulting from
opening the hives. 3) In addition, the development of this smart beehive technology can increase
the efficiency of the beekeeping measured by the average honey production of 1 kilograms per hive,

which is 33.33 percent higher than before.
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#define BLYNK PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

#tinclude <TridentTD_LineNotify.h>

#include "DHT.h"

#define DHTPIN 2//#define DHTTYPE DHT11//DHT 11

#define DHTTYPE DHT22//DHT 22 (AM2302), AM2321//#define DHTTYPE DHT21//DHT 21
(AM2301)char auth[] = "CgdmvWVEmMXQVgztpbcgRZ3BXTykOnw6b";,char ssid[] = "MaxZ357",char

pass[] = "maxmax111";
#define LINE. TOKEN "F6F gaQHDORWjVwdVQgpZNeDdrUBWOdSge0gMQIyNFLo"
int Relayl = D5;
int Relay2 = D6;
int Relay3 = D7;
intm = 0;
intn=0;
DHT dht(DHTPIN, DHTTYPE);BLYNK CONNECTED() {Blynk.syncAll();}void setup()
{Serial.begin(9600);
Serial.printin(F("DHTxx test!"));
pinMode(Relay1,0UTPUT);
pinMode(Relay2,0UTPUT);
pinMode(Relay3,0UTPUT);
Blynk.begin(auth, ssid, pass, "blynk2.iot-cm.com”, 8080); dht.begin();
LINE.setToken(LINE_ TOKEN);}void loop() {Blynk.run();delay(500);
float h = dht.readHumidity();
float t = dht.readTemperature();
float f = dht.readTemperature(true);
if (isnan(h) || isnan(t) || isnan(f)) {Serial.printin(F("Failed to read from DHT sensor!")); return; }
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float hif = dht.computeHeatindex(f, h);

Serial.print(F("Humidity: "));
Serial.print(h);

Serial.print(F("% Temperature: "));
Serial.print(t);

Serial.print(F(" C ");
Serial.print(f);

Serial.print(F(" F Heat index: "));
Serial.print(hic);

Serial.print(F(" C ");
Serial.print(hif);

Serial.printn(F(" F"));
Blynk.virtualWrite(VO, t);
Blynk.virtualWrite(V1, h);

LINE.notify("geunqiigs”);

9 Y

o

WRITE(V2){

float hic = dht.computeHeatindex(t, h, false);

if(tt > 33.5){digitalWrite(Relay1,HIGH);digitalWrite(Relay2,LOW); iflm == 0){m = 1;

LINE.notify("aauiaevitaw)ifin == 1{n = O;lelse if((t >= 20)8&(t <= 27)Xif(n == O}{n = 1;
digitalWrite(Relay1,LOW);digital Write(Relay2,HIGH);
LINE.notify("gaumgiidn ;LINE.notify("mmesidwhau’);)

iflm==1){m=0;}elseif(t>27)&&(t33.5)){digitalWrite(Relay 1,LOW);digitalWrite(Relay2,LOW);3BLYNK

if (param.asInt() == 1){digitalWrite(Relay3,HIGH);}else {digitalWrite(Relay3,LOW);}delay(500);}
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AT 5 MIAULRWABUIEANT AINNSHEALNRS

5. a3Una aAuTenauazdaLauaIuL
5.1 asUnauageiusnena
nslavldinnduiaguandwiuinass
Y1kl Tvaenndostusssurfiiuvesianglisuniu
25T InveshaINTian MuLUIRIRUSAILATY
wAluladn1snwa i uLLALATYRINTTUALESY
N1SLNYATNTLNITINNYATHALANNTUTINTAYUNS
Tnel¥anviouliidnanassund sndszneuiduses
wngaufuan I douvo skl RR Sl
sunuanwiIndouvetis Ingldtagueuliiann
5350717 vieuldiléi Surieulsififinsenarsnny
sysumAnsanszvieuldlindulnsausznay
Busiaiomnmnzauiuanwundounasi
Tnwadandesdoisfiuun 30x55x30 %, 1 124
oulvilsdmiudetanying fnunefivangen anunse
U539PBUAALA 8-10 AL [10] AupumTaTn-Daviaosln
doaaing ganmmuandeumelussiinu Pro Light
Nd093995UA WiFi wanwar1untinveliedio way
aaAnaIiUNAN1TITLVRY Yunus, et al. [6] fiu
Gil-Lebrero, et al. [8] lildfuinnssusyuudumesiin
yosasnds Litensivaeudadomndeniiinanseny
fublarundesans waziwuwesingugiaiunse
n3Rdeudeyalanaaniiainismageusignisin
gaungl/mituru Line vunthasiiefie 8]
wamsganmiandeumeluehemalulad
TutssaaSsfesruu loT nan1sganInwIndon

melugafaing Pro Light ndaveasda Wik Tugaa
na19iu (06.01-18.00 u.) wazlugisainaisiu
(18.01-06.00 U.) @aNsaLAAINANIUNABILA 100%
w1 Adlnsadudnsadiogungd st 35 °C uay
AU 70% RH. TulU denadesiunisideves
Y3881 kavAE [5] Fiona, et al. [7] Yunus, et al.
wazAniz [6] uaz Gil-Lebrero, et al. [8] ldmaaou
sUUBUMDSinvasaTINaS mensadeyagaumgil/
mAuEY Line vunthesilefotfienusaznan
lunsgdeyanasanainuziduladunalulad
nsmIvAuLazianinaszeglnauldiunisinens
nssunI9deshs Weee Tnslvunlsaedoyatiosiu
@5rnes wazl@ineideyaszuuaanid WBee
ansaduiindeyansivaeuuazisendudeyald
AaBALIAN

MslRERaNT Femelulatthuissanieslng
THn1sAIuANNED99RTUA WiFi anmsgaudeTinan
mn’ﬂm%’aﬁyﬂﬁ ﬁﬂﬁﬁl,gmﬁaamﬂiai’]aaﬁ’uumaaﬁ
Lﬂuﬁmmmmmmiumumm’mammmmaamm
maqmmﬂmiaﬂLmawLﬂuﬁmﬁuaqmwmﬂmm
mmmﬂﬂmmﬂluiqmaaummmmLaww ann1s
sunui panmsvhautiesas iunanan waysiels
anunsoufinUsEansamnsuaniiia it ueds
1 flanfusies Amdudoray 33.33 Feaeniunaiise
vouandld uazaug [12] lnAnwmMsnaniagn1snaa
vounwnanslunduiidesiisnssingludmiaings
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