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JUIE TYRALY

Dirildi bagylay juieleri énerkasipte keninen goldanylady jane olardy goldany
tiimdiligi tolyg daleldengen. Alaida, osy yagytga deiin olardy engizy
diagnostikalyg derekterdi onlain rejiminde Uzdiksiz jinaydy gamtamasyz ety
ushin gajetti ilespe kabeldik infraqurylymdy ornalastyry kdrdeliligi men joQgary
shygyndarymen bailanysty boldy. SonQy yaqgytta telekomynikasialyq
tehnologialardyn damyymen énerkasiptik goldany Ushin symsyz derekterdi

jinay jane talday juieleri keninen tarala bastady.

Bul jagdaida tehnologialyq iske asyry pilottyg engizy jane olardy mashinalyqg
oqgyty algoritmderinin (Machine Learning) kdémegimen keiinnen éndey
barysynda jabdygty uzaq uzdiksiz baqgylay natijesinde jinalatyn Ulken derekterdi

ondey adisterin goldanyQga negizdelgen
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JUIENIN MUMKINDIKTERI

Bagylay torabynyn isten shygyyn boljay ushin
olshey trendterin gadagalay

Operatordy e-mail, SMS, messendjerler arqyly jane
aldyn ala belgilengen oqgigalar oryn algan kezde
avtomatty turde habardar ety (diril sheginen asyp
kety jane t.b.)

Jinagtalgan ulken derekter boiynsha oqyty jane
avtomattandyry darejesin odan ari arttyry ushin

neirondyq jelini ornalastyry

Kez kelgen jana dachikter men basqga oraptardy

gosymsha infragurylym shygyndarynsyz qosy




DVT-19 SYMSYZ DIRIL JANE
TEMPERATYRA DACHIGI

Tehnikalyq sipattamalary

Olshenetin diril 6lshemsharty

gL ush komponent (X, Y, Z) boiynsha MEMST ISO 2954-2014 boiynsha
- diril jyldamdyg@ynyn ortasha kvadrattyg mani
- i W . ,
= Diril jyldamdygyn élshey aygymy: O jane 30 mm/s aralygynda
0

@ Temperatyrany 6lshey ayqymy: -40 jane +100 °C aralygynda
S ~N )
o~ ° (o O Olshey aralygy: 1 minyttan 1 kinge deiin (tensheletin)

(( )) Symsyz interfeister: LoRaWAN
(6lshemderdi zhibery), NFC (saikestendiry)



DVT-19 SYMSYZ DIRIL JANE
TEMPERATYRA DACHIGI

Tehnikalyq sipattamalary

T (( )) Derekterdi jiberydin en jogary ayqymy: 0,5-ten 5 km-ge deiin
(gorsha@an orta jagdailaryna bailanysty)

rf
{

D Galvanikalyq batareia syrymdylygy: 9000 mA-sag
(ayystyrylatyn batareia)

D Derbes jumys istey merzimi: 2 jyldan 5 jylga deiin

%3 Syrtqy aserlerden qgor@ay darejesi: IP67

Tapsyrys beryshinin talaptaryna saikes basga élshemsharttardy
(kerney, tok, qysym jane t. b.) élsheyge bolady



DIRILDI DIAGNOSTIKALAY
JUIESININ QURYLYMY

Negizgi stansia

LoRaWAN e
)

N=

e

4G nemese
Ethernet

Bultty server




LORAWAN NEGIZINDEGI

Bazalyq stansianyn DVT-19 diril jane

qamty radiysy 5 km deiin o tf”ﬂ}_ﬁm':m}}m SEnSary
dachigi

'I.l
T Servermen LAN
nemese GSM arqyly
bailanysy

Bal wiasyna 2 mynlfla deiin sonlly taiin

Sonfly taiinnin avtonomdy jumysy 5 jyl@a deiin

ONERKASIPTIK ZATTAR INTERNETI JUIESI

PostgreSQL/InfluxDB

GCP
Pub/Sub

£Y Google Cloud

dWsSs

Amazon

AWS ANS

/SAzure

Microsoft Azure
Service Bus

LoRaWAN platformasy

@ ChirpStack

QOLDANEA
SERVERI

JELILIK
SERVER

PostgreSQL jelilik
serverinin DQ

Server/ Bult

API

INTEGRASIA

Syrtqy DQBJ

API client
RPC/Resttul
HTTP (s) /
WebSockets
viQl 1T ]

loT-platforma

%ThiﬂgsBDard

|OT SERVERI

b/l TenemeTpun
PostgreSQL/NoSQL

Server / Bult

Qosymshalar



JUIENIN QURAMY

LoRaWAN symsyz derekterdi jinay jelisine negizdelgen temperatyra jane diril monitorini

jaiesi kelesi fynksionaldy tdiinderden turady:

@ DVT-19 diril jdne temperatyra sensory
é LoRaWAN Vega-1.2 bazalyqg stansiasy-DVT-19 sensorlarynan, sondai-ag basqga larawan songQy

tiiinderinen derekterdi gabyldayga arnalgan

LoRaWAN serveri "ChirpStack" - derekterdi jinay jelisin uiymdastyry@ga arnal@gan
LoRaWAN v1.0.3 hattamasynyn sipattamalaryna saikes, qurylQylardy tirkey jane kiltterdi sagtay

"ThingsBoard" goldanbaly serveri LoRaWAN qurylgylarynan agparatty sagtay@a, derekterdi 6ndeyge
jane WEB interfeisi arqyly derekterdi kérsetyge, sondai-ag basqga juielermen ézara drekettesy ushin

APl uiymdastyry@a arnal@gan

OPC-UA serveri

I, i, [



JUIENIN JUMYS ISTEY QAGIDATY

Juie kasiporynnyn énerkasiptik alanynyn baqgylanatyn ychaskelerinde LoRaWAN symsyz derekterdi jinay

jelisin, sondai-aq derekterdi sagtay, 6ndey jane kérsety platformasyn juzege asyrady.

Symsyz jeli bazalyq stansialardyn gamty aimagtaryna bélinedi, olardyn ishinde DVT-19 dachikteri bar.
LoRaWAN "ChirpStack"serveri symsyz jelini jdne ogan gosylatyn qurylgylardy, sondai-aq derekterdi
bastapqy jinay men saqgtaydy basgarady.

Diril dachikteri jelide tirkeledi, 6lsheidi jane bazalyq stansialar argyly LoRaWAN serverine keste nemese
oqgiQalar boiynsha diril men temperatyra derekterin jiberedi. Derekterdi keiingi dndey jane olardy

korsety "ThingsBoard"qosymshalar serverimen juzege asyrylady.

Qoldanba serveri statisikalyg ondeydi, derekterdi biriktirydi, tan ayytgylardy esepteydi, shekterden asyp
ketydi oryndai alady jane éndey natijeleri boiynsha arturli senarilerdi oryndai alady (indikasia, artarli

bailanys arnalary tyraly eskerty).

Derekterdi vizyalizasialay nagty yaqgyt rejiminde nemese tarihta mumkin. Sondai-ag, goldanbaly server
derekterdi teren talday jane jabdyqgtyn kuiin boljamdy bagalay ushin mashinalyg ogyty jadne neirondyag

ondey quraldarymen integrasialayga arnalgan interfeisti usynady.



JUIENI ONAI ORNALASTYRY

Dachikti diril men telemetriany basqgary

nuktesine ornatynyz

Jagdaidy baqgylay

Hatum 1 Damun 3 faTume 4
Hacocbl T 54.02°C T 2681 °C B33 “C
; Wi 131 mmfe Wi 202 s Vi 1.36 mamic
HMcnpaeHbl Ve 108 wale v 223 wee RN
m Y 1.74 wmlc MMJC Vo 44T amalc Yz 1.03 mwm'c
H tHap 325 w thap G757 W tvap 2094 2226 4
BbICOKHHA
H3HOC Ratumk 5 Ratumk & Raruws 7 Nataun B
m T 3468°C T 3888 °C T 5262 °C T 5312°C
,:"T__:..-:; MpHEASETE Ve 186 wmafe Ve 077 weale EUPEERGECECUTE Ve 03 wmfe
b B pemoHTe Yy 104 mmie  Vy 062 mmle FALET Tl Vv 2.9 mmic
15% Ve 1.4 wke Ve 026 wisile IREERFLIETTLE Vi 46 sife
tHap 262 w tHap TEE w 1734 u thap 2541 o
Nerewga Darusi 10 Oaramx 11 Hacos FPT-8
Mcnpasen T 59877 °C T IBBC T 2705 °C
Npesbiwexne Ve 236 wmmafc Ve  0E2 mmaic Ve 0.3 samic
napamMeTpo Wy 257 mmal'c Yy 1.08 maic Vy D26 wmic
OnacHoETh Vr 281 mm'e Yz 118 mmic Vi 075 samic
He akTHEEH biap 1356 u luap 323 u hap 249w

Dachikti jabdyqgqga
bailanyz
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MESSENDJERLERDE AVTOMATTY
ESKERTY

L o ‘lu’.ill:un.:lhBDt

2B anpens

Viber

Hacoc 12, Uex: TWAPOXUMWA

MNpeesiwed nopor enbpayuiu! Vabs =
24 8B6mm/c.

II TpebyeTcA BHENNAHOBaA NPOBEPKA.

Hacoc 48, MenbHWYHEA BEHTWARTOP
BM160/85y YM Ml
Mpeebiwex nopor eubpauywn! Vabs =
14.26Mm/c.

TpefyeTcA BHENNaHOBaA NPoOBEpKA.

Telegram

Hacoc 5, Uex: MnapoxXwMuar
[peebiweHd nopor Temnepatypel! T =
75°C

TpetGyeTcA BHENNaHOBaA NPOBEPKAE.

INeKTpoABUraTens MenbHUULE N26 3

1 6 | Vabs = ' h
4§-§§h$$b;-ﬁﬂp0rﬁﬂ pauum! Vabs W atSApp

TpebyeTcA BHENNAHOBAA NPOBEpKA.




QOZGALTQYSHTYN ISTEN
SHYGYY MEN TOZYYN BOLJANYZ
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Diril manderinin boljamy



OPERATOR AJO PAIDALANYSHY
INTERFEISI

10:08 28.$EB.2021
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SYMSYZ DIRIL JANE TEMPERATYRA
SENSORLARYN QOLDANY

Synaqty qosy natijeleri

B ess
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500 m bailanys diapazonyna gol jetkizildi. synamaly
gosy kezinde sorQy jastygshasynyn sapaly bekitiimeyi
sebebinen 8 gr-8 N214 sorgyda dirildin jogarylayy
birden anyqgtaldy

Sorgy 2019 jyldyn 19 tamyzynda iske qosyldy.
Ainalma joldarda eskertyler joq



TAPSYRMALARYNYZGA ARNALGAN
SYMSYZ SENSORDY JASANYZ

Tok pen kerneydi 6lshey

T
‘1_ Jabdyqtyn motosikl sagatyn sanay dachigi

Gaz dachigi

>

Jaryq dachigi

t



NAZARLARYNYZGA RAHMET!

& www.ag-tech.kz
™ info@ag-tech.kz

QE  +7 (7172) 47 28 46
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