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Abstract

This project presents a monitoring system for generator set operation which
is composed of three main parts including a diesel engine monitoring system, a generator
monitoring system, and a remote control system for the generator set. The parameters
measured in the diesel engine monitoring system are the fuel level, engine speed,
lubricant pressure, cooling water temperature, battery voltage, and battery current. As for
the generator part, the parameters measured in this part are the voltage and current at
generator terminal, the frequency of the generator, the active power, the apparent power
and the power factor. There is also have a remote control system for the generator set
which can control the generator set remotely via the internet or telephone system using
2G signal for unstable internet signal area. This monitoring system relies on data
transmission via Internet of Things (loTs) technology which is stored in the Firebase
database system to analyze and process data for the operation of the generator set. After
that, it will be displayed through the website. It also has an alert system for various

abnormal status in the operation of the generator set via the Line application. Users can



access to various information of generator set and can remotely control the operation of

the generator set via computers or smart devices by the proposed features.
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Arduino %38 STM A5l q luddiuninagsessuninuia Standard way Fast Mode
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Tnganusilunissudedeyassiuedivaudvosdayaiauniing

+Vpo

Pull-up Resistor
SCL (Serial Clock)

SDA (Serial Data)

sUN 2.2 nsiveusiegUnsaluuu 12C bus

(uvdaftun: https://blog.thaieasyelec.com/espino32-ch8-how-to-use-i2c/)

93U 2.2 . Hudinsdeusdessninalulasroulnsaiaesiilu Master uay

'
o

Slave 8n 3 $7 19en15vudU WIDSUAUNTTERENS Master 9¢@9fdd Start aanlUnuane
SDA (SCL Uapadyygraurininsiinasaiial) nasainida Start aztdu Address o9 Slave 9

aeensiienldany museind1deaglyd Read e Write ludunauil Slave nnA3azIN13
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#1379@9UI1 Address 91 Master 15entulasiaamssly nnasivasundniu Address V0967104

o [y

Slave fiiuazdadn ACK naului Master iowanininunionviau wazhaziimssudoyardiu

iaz 1 lud (8 Un) luusdagludazgnAunie ACK gawuuilises 9 aunissudetayaiuas Master

a

aydeln Stop weludyauaunisdeans

Tunsdinsyuuiigunsalfivimiiduinawesuinnimisgunsal avdeaiinig

Usganudygauiing (Clock synchronization) seuudsagaunsavinaule

2.3 1 GuLas

2.3.1 Wosiawmes

2
v v a [

wesilawas (Thermistor) AoMiAumurianiagerinuiumuaziueyiv

a A aa .24' o § v v a .24' PN ca s
QﬂJ‘VTﬂUN Lll@'qmwﬂllllﬂ'ﬁL‘UaEJULLUaQ@U3%71%@7?’1'3'1%@'1”1/]’]“&?“LUaEJULLUaQ‘LU IﬂﬁJV]W]@iilﬁLm@i

Y
I ) = ' Y v v ) o a £ a !
f\]%ﬂ@ﬁ]i?ﬂ?il{ﬂﬁEJ‘LJLLTJﬁQﬂWﬂ’J']ZJWWUW?U@J"Iﬂﬂ’JW@?WWUWW?ﬂ.@EW]’J"LU (AAUUTLANTDUNNNFINT

9 U]

%

Aadunulaeill) inesiamesgnuiuildnueg1anineineenit gunsaldinansyualni
n38¥1n (Inrush current limiter) L%ulﬂj’o%mmi’ﬂqmmﬁ (Temperature sensor) qﬂﬂiaiﬂaﬁu
nszualainiduviinanisasidalanaufates (Self-resetting overcurrent protector) 1 udu

sa s vy & a =y
W]aﬁllﬂmaiﬁqll'ﬁﬂLL‘UQIWLUU 2 VUM QN‘,LWLLﬂ

~mesfiawesviinardudszsdnsamngiiuau w3 Negative temperature

'
| £%

coefficient (NTC) AgwasdaLnasnaAIAuA unIuIriawUsunluiuaunnd nanife e

v
1 4

QUUNNFITY ANANUATUNILD

Y

fAanae nIaluMaNauiy WeunlnIas AAINAIUNIUAL

ee

v (2

A1 oa =~ = sa s a Jda ° 7 & o w o & s
HUATNNUYUY ‘?NLV]@511?3LG]@3‘?]‘1«1@1!‘1«!EJNUWZJWI%Q’]UL‘UUQ‘UﬂiﬂﬁﬂﬂfﬂﬂigLLﬁIWﬂqﬂigeﬁ"lﬂﬁiaLGUUL"?JEJi

ATIVINYEUNI

- mesfiawesvinardulsednsgamgdiduuin w3e Positive temperature

a s 1 Y N

coefficient (PTC) Aoimnailiamasia1nua1unIuazdauwdsiunseivgagll naife e

[ '
a

UNHEUY AANUATUINIUAEIALTLTY viTolumanduiy Wegauiliias ArauaunNIuLL

-0

' ¥
1 = a o

&a & a = ¥ < L3 U a a a <
UA1anaN GZNL‘VIE)ill%’1LG]’e]i“UUﬂUUEJ@JU’]iJ’]I%Q']ULUUQ‘Uﬂim‘ﬂ@ﬂﬂ‘UﬂﬁzLLﬁiWﬂ’WLﬂu%U@ﬁ?@ﬂiﬂﬁL"ﬁﬁ

D

TaAesLeg
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AULANANTERINUNDIHALMBINUDITNA W30 Resistance temperature

detector (RTD) Aavaniuunld falaevidluimesiamasazyinunainsiia (Ceramic) 150 wWad

q

o
v v =

s (Polymer) luvagiensiinagihaunanlaneusans asiulsilinisnevauesogumgidl
ANUANA1NY tnefonifinazaunsaldanulugdigugiinniandila daumesiamesaziianiiy

wiugganusannsaldnuluteumginuaunit dassann -90°C fa 130°C

N15U5211 AU UT TENTNAIAINAUN WAL D UMY TUUIT Ad UL ]

a

Anugndptanluyguuaiiuaus Wty dsulumajuRledesldnisussanuniuduiug
FENINANMUAUNULALNNYIAIANNTT Steinhart-Hart Fuluaunisidsany Feanunse
wansladsaunisn 2.1

% = A+ BInR + G(InR)3 (2.1)

Tnen

A B Wag C fa AANUILENS Steinhart-Hart faduAtanizvounastainosie

o 1

T Ao goungiiduysal Inheadueaiu (K)
R A9 Arauduyu Smisadulava (Q)

2.3.2 Wuwasasiainmnusurediva

Wugesnsiainauiuvesivia (Pressure sensor) A¥inany Mmefugadiuy Ao

wuuldnaln wazwuulnii nedumesTannuduguuuulniiaegui 2.3 dduwesesduatiou

£
v = 1

wunulTuala lagA1auaunIuasiueg fuA1AuRueadlia dnannisinaune

yaslnanazyinnisinazidniviesuatuduresnieluasiuiulaozunsuNazuduniuanufuy g

%4

votlva wazlimuisesd funsulassunsy FaiuReIulagYduTUMS AN LA UAIUAIUNY

1%
= o

Tagdiaruniuazaenvatylloananduwasa il andnusuasd uinlilaosunsuendd A1y

Y

= i 3 o Vo v a & o I3 & Aa & v v 1
LAADUNISVYUVU wﬂmwmmmumumaEJumJaa ﬂ’TﬁUﬁ%EJﬂG]U']L%um@ﬁ“ﬁu%uiﬂi‘m’m oA

]

Oil pressure sensor #38 Fuel pressure sensor U89 LA3BIUUR LUUA
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Qil pressure in

JUN 2.3 Wuwesnsaainanuduvedlnasuuln

(Lmﬁqﬁm: https://www.howacarworks.com/illustrations/electric-sensor-units)

I s [ [ a Y o & a
2.3.3 WULDINTININTEAVUIUIUUINULTDLNG

Ultrasonic Module HC-SR04 ugunsaildinszeznialaglidasiinisduiany

v

o | Aw [y = o P I = o o o < 4 [
ATENUINABINTIIN %QQWIWWQLLG] 2 cm 89 400 cm @NUSUNaNNITNINIUVDILYULY DS LLﬁﬂQ@QEU
[ 19 v Ay

1 2.4 Wngazdsdygrnudansataliniianud 40 kHz lWndngideimsinuassudyyaiasviou

AAUNN NIRUNITULIAL ALk luASAI LIS EEENNG

Qriginal Wave

Distance

;sﬂ‘ﬁ 2.4 ¥anN1SV191UU89 Ultrasonic Module HC-SR04

(uvaefian; https://randomnerdtutorials.com)



19

I 3 [ < = 13
2.3.4 [ 9ULWBINTIVIAAINULIITBUVDILATDIYUA

2-way Motor Speed Sensor é’fﬂ,ug‘dﬁ 2.5 1udumosuas ﬁ]ﬂﬁ”ﬁgiyﬂmmﬁwm

[y 1

WunuufInear 1 Walinaruduwasnson LED wanana tolniase 3.3-5V aunsausuaiiy

q

Tnsmsasuleismumulsualauuuese

Line length=20cm \

crtm. TU== == —~

Line length=~20cm

=] A s o < A ¢
EU‘VI 2.5 UL THTININAINULTITOUYDIAIDIYUR

(Wdafiun: https://www.aliexpress.com/i/33030606473.nhtml)

2.3.5 Wuwesnsiatausssuluiinseuanss

Wutwesnslatansanuliinsruanssagldasasulanssaulada (Voltage
Dividers) lnglduannisvedieasiwilinuveunsy (Series Circuit) HoA1NMATOUNTULUTIAUAN
AsoumFUNIUMSolnanlilviniy uwilisuusaiuiianaseunanynAalueasusuiuudazd
1 I o A 4 ! = ¥ dy (% (% d‘gj al'
AT IRunIEliLn9aT Jasaeliinsiunnaiauswiulninviveuun nes lngas

ANUTOANUIUINATLSIAU NN LLANSINABINTIALAINFUNTTN 2.2

R;+R;
Ry

Vin = ( )V, (2.2)
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t

a)

a
i

Vin (usq

u

to port analog
arduino

R2

-
Gnd to ground

UM 2.6 msdauseaulnihlulasudaussiulai

(L,ma'aﬁm: http://konkarhoon.blogspot.com/2016/07/voltage-divider-arduino-5-v.html)

2.3.6 Wuwasnsiainnseualiiinseuanss

[

\uimeimsaninnszualiiinszuanss Wugunsailwihilldlaelu Ssgunsaldl
azh’ﬂumﬁmwmmzLLaVLWWWﬁIVLMamuagjmﬂuawﬁaﬁﬂ Taen15inddulasnsiain
nszualuiinszuanssrordniuasastiin & vitiaideenisnsiva @ udulresnsrate
nseualinnszuansazutsoenu 2 ¥lia fe

- Wuwesnsiatanszwaliiinlaglddaduniy (Current sensing resistors) 34
wdnn1svinanu Ae arinisdesynsuiiduniuiidadesinidrluinaifosnisagina
Aszualnin 1Son3n Fuv (Shunt) wiefiazliinsznuiuamesnssualnirluiees wazdilad
fmasurvuututurifio ez Taussiunnas ouestuy waziiA1LssTunnasoutusifi L

Awunauesnulunszuainnguedieriu (Ohm’s law) fsaun1si 2.3

I — Vshunt (2 3)
Rshunt .

e

[ Ao nszualwirnlvalurees dvvedunend (A)



21

Vshunt A0 wsauanasenvastus Smbeadulaad (V)
Rhunt A0 Manudumugestud dudsduleviu (Q)

- Wuwesusngnisalaead (Hall Effect sensor) Usingnisalgeadgnaunulud
1879 lnpunetdniu Lgasidsn goad (Edwin Herbert Hall) @anuan Wauududatiuialuinglu
Usnaiflawuudungn agviliniveUseq (Charge carriers) Msegnneludiiazidenuueen

L4

91nuuiy vibiAeauuladlusiassainduiianisvssnszualai Usingnisaliliend

Usngnisalgead (Hall Effect)

—

==

o
w|
w

[

e | =1

L Y o X |

(
%
»
(
w®
7

¥ [y

w
x
v
%
v +'f X . x %I
b
R R

x

JUN 2.7 n-a n1sifinUsngnsaleead

(Lméflﬁm: http://www.kts.ac.th/e-learning/digital_library/snet3/saowalak/hall/hall.htm)

[

nmsiinusngmaiseadetvesuielalagldsy 1 n-a eeil

3U 10 wansuruddu1esi dairundng (d) vun ) wazdnssualia ()
(conventional current) ’uludirindiudiglusu wineUssgAedidnnsoundoud (e

dnsuSraneideu V) Tudiensadutunseualiihainsuvinlusmudne

5U 1 2 Weldauuudman (8) lufievadimuazaniniussuuwiuditiiuig
v3onszAy Wwiauswivan (Fy nseviiudidnaseu vilididnaseuuuluniaveuduuunes

LAUFIUIUG

5U 1 A Wenaruluazddidnaseugnudnluiiveusuuudiuiunin diuvey

AuaazinUsEgliiuInTvInInnuiy n1siduszglnihsselaiuiiveurisaes vilie
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gyl Senin auulineeas () (hall field) Tuwkudltiuneiifnainveuauaisluveu
auuy aunliihazibiAausalain (Fonsevihdudidnaseu 3azvihliddnaseugnuanlunig
Yaumuans Waussliuazusaudimdniivunawiniy Sdnnseuavindeuntuirlunisiielaglyl

bUU

[

auulniAialukiusuneianuduiusiuanuanefng (V) fadl

EH=

Vv
1 (2.4)

Tnen
V fe anusnsdndsead dmbhaduliad (V)

Ey Ao aunlniheeas fmheduidusenaeny (N/O)

d & AmnunieeanpudItiiuie drdeduuss (m)

[
=< a 1 1

AMURNANgIARTUIlE YN AuRsdndgead (V,) (hall potential difference
%30 hall voltage) WU AN ggeaadaANan Wawsuitu19viana1sieing wu

aa s IS ! CV) A 4 v ¢ (3 a0 v 1
PANDU LASLIDILULUYL mumuﬂﬂﬁmm ANUANFANYTAAITUATIUBYNITININ

B(x) B(x)

X[ x|
_______ v, F+ ; -; + + 4 VH
e | R ©wsv,| ()

TF . i FT N

S e [

y Y

n a

5UN 2.8 n-v Myianusdndsead

(Lma'aﬁm: http://www.kts.ac.th/e-learning/digital_library/snet3/saowalak/hall/hall.htm)
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anansain Vi, lngsie dadliadiimesiiniuan x uazqn y fagy 2.8 n

N84V, ns1ulaanesesineiienulaain adlaniimes

A a ¥

03U 2.8 N wmglsyaRediannseuidivszgay dmmelseaiivszquan fid

9

Y83 Vy Wag By ensetnuivlugy 2.8 n uiiidves Fg way Er Ganafu dawanslugy 2.8 v vivli
UsquangnNanuNvaun1uud d1uUseaaugnuanluNveusmudiy wasanInuIved Vy agnse

PufunsainIneUseaiuseqay
2.3.7 Wuwasnsiatausesulninseiaady

Wuwasnsiatausenulniinszuaadu ddulszneundnie viauuausany

AL IIATHUILTIAY

2.3.7.1 wlaulasusiny w39 Voltage Transformer (VT) 1 ugunsallnlu

[ [

szuulnitlaeyaly ddddmsuanseaunssiulniilvaansaldnuiuvgunsaliasesdoTaniifn

wsssuslalagedarannisveawimantiimungueswisued (Faraday’s law) As Weornadn

a

Uguiilasunsuedioulihnssuaadu agvilnilusuafeuliimiesdnindunvaaiamiend

Y

Fadmsundeudadlwihlugaunfdnstdiusenitavunnve swssmuliinuzund uazvuinves

v @ 1

Ul mAe iardA A UEnTAIUTENINNTININTEUYRUARINUTUON WasunaInyRend

Y

FIEUNTOWENIANUAUNUS LARIFUNISA 2.5

Va = Na (2.5)
V, N ‘

Tnedn

a

V; o vunvewssiuluigund

U

V, fie aunavauseiuliihnfegi

a

N; Aa IuruseurasunaInUgunil

Y

N, fa 9uusevvesvaaInyfoni
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U 4

dmSunianUadlssiuaziidnuInTauveIuAaIAUHYININAINTIUIUTOUYDIUARIAAE

o (5

&1 vilszauuseiulniimfsnd@sost fugunsaliniedieingnannauainseauusanulii

9 Y Y

&)

=
)

uniFwoagiuszuulnin

2.3.7.2 2995UU 590U (Voltage divider) 1 w1957 [ d1ms vanseAuLIIY
WelilaszAuLTIRuNAeIng lagedenannisuualsenu (Voltage division) Ua4fa@dunIugs

rounsuiu daandlugui 2.9

u/

R2 |VR2
g @

JUN 2.9 1995UUIUT Y

(Lma'ﬂ‘ﬁm: https://navapadol.files.wordpress.com/2015/09)

FIANUITOATLIUTI AN UBIANATOUFIPTUN 1 ULAASAAFIEUNITN 2.6 hay 2.7

R,

Vr1 = (Rl +R2)VT (2.6)
R
VRZ == (R1+2R2)VT (2.7)

2.3.8 WuwesnsIannsenaninnseaady

< 6 [ [ a0 v A ¥
WU asnsIaansenalniinselaadu Jdruusenoundnie nilanUad Nsswd

LALAIAIUNIUNITE
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2.3.8.1 mifautaanseua w3 Current Transformer (CT) 1 ugunsalludinild

'
1Y

dmsuaanaunszualiiriiaunsaldnudvgunsalinsestioTaiididanseuanila vilaudas
N3EUALAAMULANAIINNTBUUAIANIAY B INanwaENTITUIWANA19NY Favdaudas
nsvwaazivnainvgugiisesunsuivangliiiieindinseualiiniluanuangl du Tugauai

gnsausenineansrualiivgugduazanssualnimiendasdaviidudiunduves
9991dIUTENINTINIUTBVVRUAINUFUNTUAL AT IANAENT Teausananinudunuslaes
=
aun1si 2.8
I Ny
L Ny

e

a

[, A9 Anszualnigund

I, Aa Anszualiilmpend

a

N; fie FuusauvesvaaInUgund

Y

N, fg IuIUTOUTDIVARIAYFEL
2 ' ¥ < a ¥ o &
nifoulaanszuaanunsautsldeanidy 2 silamunsidauseil

-wdowdasnszuanlgdnsvinainszualuialiduiaiosdodn (Metering

current transformer) vidfouUasnszuariiniiaziinamuiugg

- lawUadnselan b nuszuudeenu (Protective current transformer) %1319
wlasnseuaviiniazlimanugnieuasudugiliiosniuuunlddmsuindnseualuiliiu
=~ A v
GERNRRG

[

lneislundeudasnssuavzgnasradlviidanseualuimsgivindu 5 weud
= s A Yo a A A A & = o i % a
w30 1 wanl wisiluuasgruliiunisudnaseienisgunsnlaneg Jeasiunde nemumie

pilvewmdiauUainszua
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¥ a =

TunsUfURazaoIiasaNfmIAINAUNIUTOIUAEIN kazATILaNLAUGS A
(Leakage reactance) 98930820 F9agsinliainssualnimisgifinnnunaiaindauainaiila

9 Y

NDATIAIUTVIIAU

2.3.8.2 fdun1unnse (Burden resistor) tleasanlilasreulnsataeslneialy
awvinstaeilusUiuuteaussiulnil feiumndesnistaanszualuiidssududesod
funuase Weldlumsiadussdulnihinnaseudadiuniunise Seamnsaruinmiel
nszudlninilvarusiduniunszanausssulnindinna seusadununsgldanngues

Tevia (Ohm’s law) Fawansluaunisd 2.9
Ip =28 (2.4)
Tned
I Ao Arnszudlifinilmaniuidmumiunisy
Vg o Aussiulniiinnaseusdumunise
Rp fio MAuauyuvesdfiumiunise
239 Ls‘?iul,ezia%m’m’?mqmmﬁLLazmméﬁuLLwﬁﬁmaa

Wuwesntilun1snsiatagunnduazai udu Ao DHT22 Module 3 iy

Fuwesingamiuazauuiuuiines nensdsoyaveadugeiviialiaziinsdidayauuy

o |
v a ! I

aa a = @ 1 A 1 = a = & 1
AARBAIUA 40 UM T9uUwUY 3 @34 AB AIULINITUIEUIU 16 UA ‘ENL‘IJUWIGUENQGJWQN AIUN

Y

=

Ap39ziiveudu 16 Un fudurivaim ududurinsiazdiufanuazisiuiu 8 U Jaduaiily

dmSUnTIRERUAIIRANAAYDITEYA
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Resistive Humidity Sensing Component

NTC Temperature Sensor Thermistor

sUTl 2.10 Tnssasranieluwes DHT22 Module

(wasiian: https://embed58.learinginventions.org/yvouniaus/gl-4/)

Tnsaas19n10luves DHT22 Module iuansldnsgud 2.10 9zUsznaudae

v

< ¢ p &
LYULDT 2 YUARNIU

o

- Resistive Humidity Sensing Component azidutdulnosauduiaginnig
Wasuwladufiunudluiivesdinaisgannudiu n1svhauvesduwesifogadulouiuay
Tonaununnd Wunalvaimnuin Wi sdinataiudy Inev9a1n159aUaUsIve L E U as

agflugae 10 fig 30 Junil

- NTC Temperature Sensor Thermistor aztuidugosnausumuanadiio

ad X g < v o s o -
PUNNULNNYU LLG]%Jﬂ’]iL‘UaEluLL‘Ua\‘iﬂ’J']iJC‘I’]UVHUQQQJ'm AIDYIUTU NBUNHU 0 °C NTC umu

AU 10kQ waigaungil 100 °C NTC agilannudumuanasndeliies 200Q wintiy aleau

U
Tsian1sagundasnn meslamesuuulFunngiunuifeInTinAuwAnNA1NYe U v
Faau uimesliawnesinuauiflidudadu dnuyisguuglinldinuidiineglugiuau ¢

Wuraa U 929 50-150 °C wse 150-250 °C tJusu
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2.4 aauUwaud

o

soUuoutd %3e Operational amplifier (Op-amp) A guUnsaldiannsedndfivi

D Y = % & S0 v = v v v
nihiduiasvenguseiy lnedlasafaneluduinsidudou Feusznauluime s 1umu
nudamesiniulsyy uazlalen dnuaunn lnelidyanvalunuosduoudiandlugun 2.11

lunms@nwilesiuaninsaunuesuueudaigiarsauyanuansluun 2.12

Vs
V,o— + Vout
V.o— -

VA

5UN 2.11 dydnualvatostueud

(Lméﬂﬁm: https://en.wikipedia.org/wiki/Operational_amplifier)

out

JUN 2.12 199vauyaveseaiuond

(Uviaafiu; https://en.wikipedia.org/wiki/Operational_amplifier)
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[
Y

7 D 13BUNNUIN %38 Non-inverting terminal (V)

2ee

paUwoulivdunm 2

WAy mauwmav %38 Inverting terminal (V_) wagfitaominm (Voue) 1 97

31N19saNLaveseatiand dunisinudunvvetesuendazlsenaunism
AMUAIUNIU Ry Ineasiinssdunnaseuseninatidunnuinwasddunnay windu Vi, uay
AIUNAUMINNIBUTENBUMEAIAINAIUNIY Ryt WaSUMAII8MSIAUNAIUANAILL I

Ay GV, Inenian G fie 8n319e183900 (Open loop gain) vateauuaul

2.5 walulagdumasiiinoonsed
2.5.1 dumosiineansed

dumesiinesnded u19InAIN Internet of Things %38 10Ts AesyuulATIUnef

Weulesdesingg Auuywd Jeendenisdwiudeyavussuudumesitalagliandudasddnis

(%
a [y

A0a177eMI NN UWENUNUYE Y38 WYwIAUARLNNDS tieaUnIainsodewineg gnAnnaiuy
< s A ! (5 3 a f & a ¢ & @ Y
FulgesNiweusieaguLnanraTuveBumesilngensed unannesullazsiusiuuasiiutoya
¢ A & s a o a ¢ v oA A
ngunsainIeduresviate ¥ia weldlunisitesieit wisdeu wazaiansdgminenass

WnTulaluauan

o 1 a ¢

ATI1594 (Things) anndumesitneanSedaninsadulans uywd WudUenlasy

! v & Ql' a

n15Ugnanenala FeazdesfinfeszuunTiafnnuiala dad lwudadidodunisunigniacs
Fuwesifievaenisdndnual gunsniineg Wusnsudifadudugesiigeg iondsnuduly
a01unN138iR19e w3 oaztdud i Iumimwﬁw?aﬁqmaaﬁwwéa%’wﬁu%qmmmﬁmumiaﬁ

Lannsd (IP Address) wazanunsoaadeyaruszuudumnesiinla
2.5.2 m3vszgnaldimalulagdumesidneansad

lutlagdumalulagdumesidneanssdgnuiuiussendldauegrsunsvany
= < aaa [ ¥ o b4 a ¥ ! LY 1% =)
Weosniduwealuladndnmsiiugiudeya viliaunsaisengleyadiag s nadagduld vie

winsgysdensniudumesidn wislwdsdag vauls fadumaluladfagivasunisvinauled

@ QI d”l ddy ) % yz 1 v ] a,
ANUAZAINLALTINSUNE U Tnemaluladdarunsavunldaulasawsludiu wy seuuie
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Talnareludrunuszuudumesidn aunseilssynaldiulssnuiidssuuasisaeunay

'
o o

° o = o o v v Y Aa Yo a a cu v

U']?Qiﬂi‘?}']Lﬂi@\‘i"ﬂﬂﬁﬂ'ﬁﬂﬂiﬁﬂﬂﬁlu V]WIWLQWWU']VI‘WUqﬁqﬂiﬂﬂjaquqiﬂiﬂﬂﬂuwvnﬂﬂJQUﬂiﬁusUfﬂsﬂEN
9 o v A I3 v a o2 Ao § v cou Y Y
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§1utLAveq Firebase Realtime Database #ailu NoSQL cloud database MAutayaluguuuy
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JSON file length : 316,102 _ lines : 16,043 Ln:15874 Col:16 Pos:312710 Unix (LF) UTF-8
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Toyangniiulilussuugiudeya Firebase Fagnaananlulasneulnsaaes
° v a s o .:4' ° a ¢ v =
vimthiduinawes Awanslugui 3.13 3.14 3.15 3.16 uay 3.17 azgnilUTnsnzi udddg

hlunansnavudvlodnazwaunaindululnsdnviiladauasusald

[a) @ testapp android studio - Fireba X+

C O https//console.firebase.google.com

test app android studio v Go to docs ﬂ e

Realtime Database o

4> &

Data Rules Backups Usage

G2 htt udiovfirebaseioc o 6

@i W»hk

test-app-android-studio

<

@ parameter
Q- slave_1
Q- slave_2

@ & I

U7 3.13 pmsaumsdaivamnsiiweslussuugiudeya Firebase
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® @ testapp android studio —Fireba. X+

& https//console firebase.google.com

‘ test app android studio v Gotodocs MR e
Ll Realtime Database o
-]
Data  Rules  Backups  Usage
2
= GD  hitps://test-app-android-studio.firebase © O
-]
® test-app-android-studio
- & parameter
) & -MYKNIzCJ2k29wHRfRV
©-- -MYKNLstdu4p0QaeSIkN
% @ -MYKNOj1btnv4gYRghjS
() @ -MYKNRXNfWSPXWPIY-Ib
o4 @ -MYKNUKXz1QL4GWgSTCE
& ©-- -MYKNX7svMp4GAtkWzvg
@ -MYKNZZELwbPgQ1B-_gR
K| 8 - -MYKNbm23ibo8TBnxr2x
(C] € -MYKNjcsfpciUpZvQqPL
[ & -MYKNmLASjb0q1c-mGW8S
[ @ -MYKNp4aSP{-h5C-6nR1
= @ -MYKNrsZK307gAlbXhDa
= 8- -MYKNucZg-aSqdieSou2
I ©- -MYKNxb_4aiQjuylXNRV
% £ -MYKO-NOI-OtuKBnn5DK Y
@ Datgbasy nitec St ceqr
>

JUT 3.14 msdaiuAmislweslussuugiudaya Firebase Nignasuuu Push

W test app android studio — Fireb

C @ https//consolefirebase.google.com
‘ test app android studio v Gotodocs M e
Ll Realtime Database >}
]
Data Rules Backups Usage

=
= () #est-app-andreld-studio.firebaseio. com © O
]
® test-app-android-studio
- — parameter
@ =-- -MYKNIzCJ2k29wHRfIRV

{-~cw_temp: 80
% e 49.7
@ |- fuel_Iv: 10
o4 1 humi: 66.2
- Loib: 10.6

L_ig1: 8.62
ol L ig2: 7.64

ig3: 8.17

i | lub_pr: 3.33

I p: 1883.41
= i pf: 0.99
= rpm: 2986
I s: 1902.43
% 1. temo: 41.1 -

Qr

>

3UN 3.15 Amnsilwesiusruugiuteys Firebase Nignaswuu Push
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© @ test app android studio —Fireba X+

C (& https//console.firebase.google.com = b -
‘ test app android studio v Gotodocs M e
Ll Realtime Database o
o
Data  Rules Backups  Usage
=
= @ h t android-studio firebaseio.co © O
.
® test-app-android-studio
) ﬂ parameter
o) - slave_1
| Battery Current: 10.6
LS |- Battery Voltage: 12.9
|
@ i Cooling Water Temperature: 88
4 i Engine Speed: 2986
Eo] |- Fuel level: 16
L. Humidity: 68
al L oil Pressure: 3.33
(C] Temperature: 41.1
[ - slave_2
F
a= M
e
L 2
>

U 3.16 Aandmesluszuugiudeys Firebase gnaauy Get dmsuaiani 1

8 test app android studio —Firebe X+ X
< () https//consolefirebase.google.com [ ! | t ) /X -
» test app android studio ~ Gotodocs M e
L Realtime Database o
-4
Data Rules Backups Usage
]
=) G htt By 1-stutiofirebase m © O
. ]
(4] test-app-android-studio
-) ©- parameter
() u slave_1
= slave_2
% |- Apparent Power: 1902.43
) |- Frequency: 4917
E |-- Generator Current 1: 8.62
a5 |- Generator Current 2: 7.64
|- Generator Current 3: 8.17
o | Generator Voltage 1: 220.4
o L Generator Voltage 2: 221.2
1 |- Generator Voltage 3: 220.8
= |- Power Factor: ©.99
a2 Real Power: 1883.41
e
9
L 2
>

JUT 3.17 emnilwesluszuugiudeya Firebase gndawuu Get dmiuaiani 2
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3.1.7.1 m3seanuuuNshansauIules

v

Hinvinldeanwuuliiinsuansnauwivledd wdwivledansisae iWeniny
azmanlunstda lngluiuledteonuuuliinisuananaluzuuuuvesiinsainlaluvauey
N31URIANNRNTIINLA B LaTlAY wageTNRaRIRITInIRTale o Latlee dandluun 3.18

3.19 uag 3.20

© @ KMILGenerator Set Monitoring X -+

@ https //gensetmonitoring-2c2fe.web.app

Real Time Monitoring

KMITL-ECC 28 Feb 2021
Status Location Installation Date
Engine Parameter
undefined °C undefined % undefined V
Temperature m Humidity Battery Voltage
undefined A undefined Bar undefined L
Battery Current Lubricant Pressure m Fuel Level

U 3.18 Amasnilweiilannnisnsiaiawuusalngd
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| G} @ KMITL Generator Set Monitoring X t

@ https.//gensetmonitoring-2c2fe.web.app,

Real Time Monitoring

0 , .
e ® o oW oW oW e oW
b'}j) 0,.‘_) 5 \\Tﬁ ) gl ..A‘) gl ',")C)

Temperature (°C) Humidity (%) Lubricant Pressure (Bar) Engine S ( ) Battery Voltage (V)
Battery Current (A) Fuel Level (L) — Igl (A) Ig2 (A) Ig3 (A) Vgl (V) —Vg2 (V) =—Vg3 (V)

— Frequency (Hz) \pparent Power (kVA) Real Powenr (kW) - == Power. Factor Cooling Water Temperature (°C) _ .

UM 3.19 Amsnilieinliainnsmsainlugdiuurens

© @ KMITL Generator Set Monitoring %

& https//gensetmonitoring-2c2fe. web.app = @

Real Time Monitoring

MYKUSInpEPZVVs_2tkb 2021.4.1519.2645 461 707 117 1971 217 181 2930 96.1

-MYKV1E3wAtFN4gNoMdo 2021-4-1519:27:25 36.8 801 1481 1318 141 191 2933 98.1

-MYKVAmEAgDe1D0b0JVI 2021-4-1519.28.4 472 665 125 505 9 2035 96
MYKafNuB8Rqta8HIUTA 2021-4.1519.56 26 43 592 1202 152 242 74 2012 834
-MYKapgp1zO1KBG2Xeii 2021-4-15 19557 8 306 791 1461 1416 121 172 2919 932
MYKawXEaWP4QF0_EoT! 2021-4-1519.57:36 46 4 472 1442 13.24 252 35 2972 825
MYKb5wieUOg5_yOscrj 2021-4-15 195819 374 78 144 104 43 73 2014 983
-MYKbFQkuJeAONhO11gX 2021-4-15 19.58.58 436 455 1265 7.56 385 148 2041 878
MYKbL_VCpQdnP7KYvgp 2021-4-15 195923 347 684 1374 947 274 87 2905 987
-MYKbUQvTVKUQj80D7k4 2021-4-15 19:59:59 42 443 1203 143 563 1ne 2915 906
MYKbCNsVXDEQCNQQDDK 2021-4-1520.0.36 415 646 1.56 16.65 556 105 2990 855
MYKbIROgCMIAGQTQgAM 2021-4-1520:1:13 481 621 127 607 11 61 2910 961
-MYKbv-HMAxoQZUe4mBO 2021-4-1520.1:52 305 664 1582 18.28 332 23 2953 833
MYKc3HAVFMCRQ7HvLPT 2021-4-1520.2:30 347 691 1371 1417 461 126 2995 816

U7 3.20 sl inlaannnisniainlugliuuvenisng
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9ndia GPS Tu Google Map ¢ fauandlugud 3.21

E @ KMITL Generator Set Monitoring X -+

© https;//gensetmonitoring-2c2fe.web.app.

Real Time Monitoring

Lo J wa
130Q
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v
7 R 9
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BHO Aap e Report 3 map aror
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78 7 1
v | = U = A

vinswewnsiulevieiisani Liulgads (Web Hosting) &sfie JUwuuns

Tiusnsdwmsulddumesidaegimis Faldoutuiianudedagiinivlsdvemuedl iiug
THU3N131@n3es (HSP: Hosting Service Provider) tiveliiiaulusivasmuosiu eoulatdaguulan
a s & Yo o v o v < & . A o '
dumesilinnasn 24 vu. ey Iaviladanldiivleanaues Firebase WOYMNITIHELNS
= &g v a ° = o a a ¢ w

Aulwanlduaninavesnisinauaniuegnisinauvesyaiasaandaliiiwuuisealngd dauans
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[&+] C:\Windows\System32\cmd.exe

(c) Microsoft Corporation. All rights reserved.

E:\GENSET\GENSET WEBSITE>firebase login
Already logged in as 60010943@kmitl.ac.th

E:\GENSET\GENSET WEBSITE>firebase serve
=== Serving from 'E:\GENSET\GENSET WEBSITE'...

i hosting: Serving hosting files from: public

Local server: http://localhost:5000
Shutting down...

Terminate batch job (Y/N)? y

E:\GENSET\GENSET WEBSITE>firebase deploy
=== Deploying to 'gensetmonitoring-2c2fe’...

deploying hosting
: beginning deploy. ..
: found 105 files in public
C file upload complete
hosting[gensetmonitoring-2c2fe]: finalizing version...
Ltori fe]: version finalized
: releasing new version...
release complete

ploy complete!

Project Console: https://console.firebase.google.com/project/gensetmonitoring-2c2fe/overview
Hosting URL: https://gensetmonitoring-2c2fe.web.app

E: \GENSET\GENSET WEBSITE>g

W GensetMonitoring - Manage sit: X -+
& C & https//console.firebase.google.com
» GensetMonitoring Gotodocs M s
a Hosting
o Manage site o
P
- gensetmonitoring-2c2fe domains
=2
] Add custom domain
®
Domain
-
7
P §
<
3 gensetmonitoring-2c2fe release history
i 4
@
Q tatu: Time Deploy File
L4 v Current Q 60010943@kmit
>

Preview channels Beta

5UN 3.23 msdansiulednlaonlrandu Hosting server wag Firebase

Y
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3.1.7.2 Msoonuuunshaninavukeunaptululnsinviilons

[ [

nseankuUMTHanmavukeundindululnsdnwidete fInvinlavinniseanuiuy
Tngld MIT App Inventor Faiduasesiofildasisuaunanduin viauuussuuljURnsueu
nseeA(Android) Tng MIT App Inventor Tgnann1swagendwsiisrenlniuug (Component-

based Software Development) yilyigldanunsaimuueundiadulaieg

3:03 AM an 4G @)

ELECTRICAL ENGINEERING

King Mongkut’s insitute of Technology Ladkrabang

\3orime

GENSET INVESTIGATION
Monitoring & Controlling

E-Mail

Signin  Sign Up

Forgot Password

5UN 3.24 wenndintudmsunsiaianunisinuvesyaesesinialiih
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Julad

a o w o 4:4' o a S o D2
szuunTfnnudmsunsiauvesgansesiudaliidlasenuuulvinig

Y A = o a = o a a A v oA =2 | Ao &
wdadsumnyainsesindaliiiiinisvihuniinung vseudasouiivaniueeieg ATndusonts
o = ° a o A [ < ¢ 1 o a L4
MauvesyaaIeendalii lngagiia1as19Tn1nduwesr 199 U1vN1sTiaTIey
Wiguieuiugavesdmndivesiingg vasmsinuluanzunivesyainsasiuilalii vl

a o N o a é’ 14 P 1Y v

SEUUATIAAAINNITIIUYRsYaaS o udalniidazudadeulnenisdadonnuludauem
drudrvesiiltanuruaweundrntulal FeldnuaglasunisudadauninyanIesiin
Inifindinsvieundadnd laglusun 3.25 uansdiediedevastaniuudusoundsludauen

drudvesldnurumsleundintulal welvkldnuamnsadunnaaiugnsinauiiaung

vowgaLasas il litihldlaeilidndudesegfigadnsagainsosiuialiiiitug

Generator Set
Notify (2)

LINE Notify

Generator Set Notify:
Generator Set Operating
System is ONLINE !!!

Generator Set Notify: Panel
Temperature is in DANGER 1!

Generator Set Notify: Please
Check in https://
gensetmonitoring-2c2fe.web.
app Now !!!

Generator Set Notify:

5UN 3.25 Yannuiudasieuluds Group chat lunenndndulad
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3.2 sTUuAIUANNSINUYRaAasilinluiiainszeslng

3.2.1 AINFIUVIINITIDNUUUTTUUAIVANNITTINUTRIYALATasnLdalnianszeslng

2G network ‘\(11‘
| < — W

= SIM80OL module

'

SMS

Internet/Firebase Generator set

!

EPS8266 Arduino nano

Website f f
B @\

RTC GPS module

JUN 3.29 NMNINVBINTORNLUUTTUUAILANM IV UTBsRATeaillallihansseslng

lasanulududiliesniuuseuuaiuAunI s uveagansosnLiln i Feag

'
o o

Idgunsalfianunsasudmdsnmsinuannsseslnaly daanduzun 3.29 azulainiislunisds

' v
[ Y v

AAINIYIY 2 38 Fedsddsniuaunisvinnuresyansasilialninliviaiiuivleduazeiiu

[V

sruvdonIy SMS laelnaagdsn1sddndadl wiAnN130NNSAIUANAAT

- szuvduwesita laganunsaderdsiumaivlednideusensdoyadiu
31uteya Firebase iiaderdeludegunsallnesuddslnyg ESP8266 uavdsarunsn
ATIREeUanIuENsYNUlalay ESP8266 agnsiaasuantunisalvinculaydunavds

Joyaludigmudoya Firebase Liauandan uznsviaunules

- szuudyaraulnsdnilaglodyuin 26 Insaiunsademdamiun1essuuas

[ g >]

' '
v o a o o

Tomu SMS edrmdiludigunsallagazsurdslag SIM80OL module @eazdimdslu

'
[

N1IAUANLAZATIIABUNNTVINAIU Masantuazdsidlasulviiy ESP8266
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N o o

lneilailAndedaania ESP8266 9iN15UTEUIaNaAIINYNABIYRIANF N AN

Ingdmnendagnaasiazyinnisdsdayaasiuluil Arduino nano eaiuANNTYINIIUTeY Relay

1 £% <

o o al yvo 5% o v & | N °
WWNﬂ']ﬁQVIIWTU LLG]ﬂ']‘V]']ﬂﬂqﬁquu‘lﬂﬂﬂm@\iﬂﬂzllmﬂ'ﬁLUaEJ‘ULLUaQﬂ']TV]'N']u

Y

N1509NHUUAIAINITYINNIUYBITLUUAIVANNITYINUYB 19 AA5 I Ll

nseeglng laeenuuulviianuisanivaunisida-Uan1sviauresgaasasniialuiy lagd

'
o

AduiudnAeansamruaiua @Afew/ Jw/ailuyund) Nyaasesindaliinsznuneiy

N3y Instdauld Iag 91989iunaitagdu@/few/Ju/galuy/u1i) 91 Real time clock

[y

module il aLUS U gUAUTULIa1T/bh 0U/TU/FNUY/UNTA) AANAUALALATE LN DNINUA

anugnsvin wennnldllmasdmiuseuuditannu SMS lunsasiaaeuaniugdoyanis
o o 1 d‘ o a Y v 1Y L4 o
MaukagdurdavasyanIesindalninladnde widrmngunsalaluANn1sYIIUYBIYn

w3ssiudalihansseglnaldouneiudyaadunesiinizaiunsonsiadeuaniugnsyingu

vosyaLasasnLialwihlanaanial

3.2.2 nseanuiuunisidaunsalituiuivaauaunIsinugaesasntdalniiainszeslng

gunsainlddmivasiessuumuaumnugaesesiialiiansseglnad

[

W\Tﬁ
3.2.2.1 ESP8266

ESP8266 tdugUnsaliildlunissutoyamdainivlsilagldsiuduszuy

' '
Av o o 1

51uUBYAY4 Firebase 1383uUTYAREI97A SIMBOOL module MU IMNITTUUdITonIY
SMS 911 WAz UIANE 991 b iU szatanaw o sd g 1un15v191uli AU Arduino nano lag

ESP8266 9Ldansiafiu Real time clock module wag GPS module tila3udeyanasniia

3.2.2.2 Arduino nano

o

Arduino nano 1Jugunsalfi sesudygianisvingiuain EPS8266 Ll ety

o

MUANNIUA-Unvad Relay lngaziin1snTiagauauidanaInfenainain ESP8266 Aeiive

anANUEANARlUNSAIUANYIUYALATRsL TR LT
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3.2.2.3 SIM800L module

GSM/GPRS 2G SIM800L module 1 ugunsaidmiudeansuuy GSM wilou

INsANA G I UNNSTUTBAMUNFIUINIUTEUUEITBAINY SMS TRgaz5uTamINuAIdIwasdIn ol

ESP8266 ttevinnisusanana tne SIMS0OL suludedldmuluanimuindeniifidayaainsdne
3.2.2.4 GPS module

GPS module anldauiu GPS Ublox NEO-6M module 1dussuuszysmumnia

[

U
vuiiulan lagldnanduiimvue nannisndnyfe anflsuazlassataaieonundumiag 9

]

v W

gunsalsSudyranduvihiianunsamduniannsseeneld waidshyandeuniuiuinsey

Judunisvesgunsal Ing GPS module autfiousaiu ESP8266 wilodedoyasuniivaiyn

wisardalnfiliuazilUnansuasell
3.2.2.5 Real time clock module

Real time clock module i@anldaulu DS1307 Real time clock module Tng
InTounaiy ESP8266 wuu 12C Tngaziduginsaldusudnsdaiartiagiudmsuimumdouly

lunsihawrasssuuauainshnuesaesesiuialiiainsseslng

3.2.2.6 Relay

[

Relay W@onldaugunsaimiinaaudfdunuu 5 V Normally closed lngazdififin

nIzuAYed Relay g7l 10 A dmduusaduliiin 250 V AC

3.2.2.7 Step down module

saa va

Step down module Eeanldrugunsainiinuantidmivwlansadulnii 6-
30 V DC Ju 5 V DC n3zuasiaiilosil 2 A uasdnenseuagan 3 A lnsaglddmsuanusiuliin
NBUALABIT WUUAEAI-NIALMRBLSIIU 5 V dmfudneliidesdviiugunsalsinagaelusesuy

o dl o a
AuANNSINWeaAsesiLialiihainsseglng
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TWAhanszeslng

o
Y

[y

avildesnuuuutuneulunsvieuvedlusunsy dawandlugin 3.30

Gusu

Avuafmuysn1svinausunuy

vadagUulitiu

nainvua

v

Relay!l way Relay 2 vinau

Relayl uay Relay2
Wmaas

muﬁagaﬁ'ﬁ'uﬁn'[u EEPROM

95udda Wi

10 SMS

l N

ATVUAMIKUINTSTINITTUMINATIAIY N SMS_Juvin
Toyalu EEPROM uavdsiioyaluds Firebase

v

datonu SMS fudunsvinau

Tasudds

10 Website

ATMUARILUINITINNUAIUATIEIDN Firebase

warduiintayalu EEPROM

v

dsanurn3vinauluf Firebase

WisuanImauu Website

v

5

3
LT

U

=1
N

3.30 fsnudwmsumvaunsinugaasesiilaliiansseslng
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3.2.4 NM32NLUUNATEMIUTTUUATUANNTINIUYRRIATasALlinlninanszeslng

n13eeNnkuUIRTdmsun1siuveslulasaeulnsamessiuiugunsaliieg

¥
[y

AasziIaviladentldlusunsy Altium Designer v16.1.7 wieuvinisesnwuuludiud danns
PONWUU995A281UTUATY Altium Designer v16.1.7 agfasvinniseeniuuludnwuyiiidu

Schematic design nounar39azyinseenwuuludnuuzMduunueasiun w3e Printed circuit

[J a

board (PCB) sioly InefiszuumivnuMsvinurasyaasasnwialniiainsselng aunsauus

[

NMseRNKUUNATEMTUMTIMUTWiuYesgUnsalladall

ﬂ’]ElI‘IXN"i]’iﬁ%UUﬂ’JU@Mﬂﬂiﬁ?ﬂﬁﬂﬂaﬂﬁmﬂ%@ﬂﬁq dWalvihainszeglng LLﬁ@ﬂug‘U

7 3.31 FeazUszneaulUmelulasaouinsaassdmsuysesananalaeld ESP8266 uay Arduino

nano kavdaunsaldmsuiieunaiuseuudgyaiadnsdne fa SIMB00L tnsusaiuldauazegi

3.4V to 4.4V 399949l9 Diode 2 fHiNoanusIauaIn 5 V maaussunad 3.6 V uanainiluieaases
figunsallunisseudrunuainslagld GPS Ublox NEO-6M module wazaunsallunisseyiian

(% (%
v

Haguleeld DS1307 Real time clock module Tnagunsaifisassilaziiousraiu ESP8266 Lile

defeyanaesldsiuiunisussuiana

lagszuuAIuANNNTIINUIIgaLRI s ninlniansserlna asSuumnasang
wserulriihannuuameIuULRZII-NIA Wagin1smuauyaasosinialiiiieiny Relay 2 67 Tny

Relay a¢si908iu Arduino nano 3wihn1seenuuulill Terminal dwsuldaudall
- Terminal 1 : dnsuldsudenuinasaelnidaduntuamasuuunsii-nsg

- Terminal 2 : @Suliiausaiu Relayl {aAIUANNITYINOIUYBIYAATOINLEN

Tl

- Terminal 3 : dwiul¥eusionu Relay2 HBAIUANNITYINNUYDIYALATEINLEA
Tyl
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Terminall

Arduino nano
—& poTx iy |5
—& DIRX 2 2
of =sf RESET 1 RESET o2
GND_1 5V
pfusel ol D2 - a7 foli
D3 A6 |5
D¢ g hors
El gl g 5 Ds a4 Jol=
8 8| 8 8 [ 5 Ds A3 ful
= | 4 o7 A2 [tk
3= D8 Al {2
L=l o A0 [
Lol pio AREF [
EIC L= bt 3V3 HE
—2f D12 D13 [
e
il 55 ESP8266
oltage Regulator 1
5 4 e wT aps
i —Ls vIN 3 2
; ol
8 & Bl rsT Do <::g
] o) DY
N L D2 {3
1 o3 ]
=L a0 D4 J
Ds [
D6
= ax e SIMS001
—=* CMD D8
500 ki NNV /7L Lo
sD2 53 q>—}3 I
SD3 N
RSVI [
3
RSV2 L ==Cag2
10 Diodel Diode2
D s 10000F | 4 10000F |4
i A ]
D 2

5U# 3.31 Schematic design dwsuszuumuAuNIiurBansaanuilallinansseslng

\Jflalél Schematic design ¥8953UUAIUANNTTINUVDIYALATBIN LA LW
seeylnatunausialuialivinniseeniuy PCB dMSUsEUUAIUANNITYINNUYDIYALATRINLTN

Tnihannsyezlnadauanslanssui 3.32
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Terminall Terminal2 Terminal3
1 Arduino nano

o o
° (]
o o
o (]
o o
o o
(] o
° (]
° o
o ]
° o
° o
° o
o o
° o

Uoltage Qza‘ﬂ.arm’
\ T

o)
0
(3}

SIHBOGL Cap2

ol

° | e

o| w

) { |Diodel Diode2
° |omJofe mLJo
a N

35U 3.32 PCB design dmisuszuuaivaunisieuvesgaasesiilalninnnsseylng
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3.2.5 ﬂ"liE]EJﬂLL‘U‘Uﬂ'liﬂ’)UﬂiJ‘Uu‘lJuL%‘Ul‘UﬁLLﬁ ¥52UUT9AIU SMS

JEUUAIUANNITYINUDYALAIan iialinsseslnaiildesnuuulvlissuy

1 A 1 a § @ 1 @ (3 A 1 [ U 6 1
muauNsreglnaiiunIegBumeiilniuiulediaviaTaedyaalnsdnriiussuy
ToA113 SMS FagldanurzaninsaniuaunsiiuaIesesniasesiialui lnsiniseenuuy

[

NsAUANLAaE ULUUAaT
1 [ (3
3251 ﬂ?iﬂﬁU@ﬁJN']UV]NL?UI%@

nsesnwuulivlediinisiensieiiesudsiugiuteyanes Firebase lng

'
=]

Auleazanusamuaunisida-Uansvhauseznisiivusiuna@/Asfew/waluyui) fiag

wupdgyansldnuvesyaniosindalniiladmihvivledesdidnvausduanddugun 3.33
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Control Relay

Relay 1 mmmnn‘m’lu rebase
retay 2 [N (RS oot Firebase - On o

SET RunTime

ON frdvargainaundinn : ON amuzilaqiiu

JUN 3.33 sUnuuduleidmsudsmadmuaunmainuvesansesilialiininszezlng

Ingiladnisdsimdwiuivladudivzdinsdsdayadidwalvifugiudeyanes

Firebase #a3U7 3.34 @sagiin1ssumanuguazn1sneAItun1svinauly Input command #adl
- Relay agidunsiviunanIuen1syinauees Relayl uay Relay?2
Ing @z 0 fig Relay M91uTUnaes yawn3aaritdaluivinenu

an1uy 1 Aa Relay a9y Yansesinialniven

Y1974

a

- Time azunisiuuaiunat@/afeu/Su/a8/u9) Ayawesaenialuii

q

LY £ a ! [ [y Aa I a = o ¥
CURUAN zy}zyﬂmﬂﬂmu Im%umimwaam’]L‘Ummmwagﬁ]iwmzuwamaml‘dﬂizmumi

sald
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genset-monitoring-dadc6é
- Genset control

% . Input command

+—-R1: 8
L.R2: 0
. day: 22

l

| hour: 2
| minute: 34
|

- month: 6

. year: 25
O Output status

5U# 3.34 msiurdslugiuteya Firebase

dexardsdudanlugiudeua Firebase Ua3 ESP8266 NazvinisiUseuiay

(3 = 1

U03aNANaN Firebase laziudsundaimsinuaiumdaniug luvugiieifiunasinisdeaniug
lun13viausineglinu Firebase Tu Output status Asuanslusuf 3.35 Inenszuiunisilas

LATUNADALIAN

genset-monitoring-dadcé
- .- Genset control
b Input command
5 Output status
b Location
b NowTime
b ORelay
6 OTime

Status: "Working"

5U# 3.35 Jayavesyaiasesiialninlugiuteyua Firebase
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o

Inedeyaaniurvesansaillalninfiddviiugiutoya Firebase fiseazidenmall

- @071UTNTV9IUVBY Relay (ORelay) éi’ummiugﬂﬁ 3.36 999zl
anmugmsihauludlagudaunusng ORInow uay OR2now aefvinyaLaTasriiiin
Tfiviauazuanssa “ON” uidmnyaied sariudalwialiviiuazuanina “OFF”
duaniuzlures ORllast Ay OR2last azuansidsiiddluargeindiddsegisls e
MINTEUUAILANNITIINIUYBIaLa3 psrLdalifinanszezlnauaniuzes
OR1now 9givilauiy ORllast uay OR2now azivilauiu OR2last uAdMINYALAT B4

Audalirundeyginslaei ORInow Wag OR2now WansNa “OFF” Lauauiinagds

'
¥q «

A1d3 “ON” 9138 “OFF” fadmndeinsidaugaiasasindalniideaiunsasaninis

Avuaiuna@/fow/ 3w/ dluyui) Ayaesesnndaliinaznuadyyinisldanulng

5]

f- - ORelay
7 '- Last
g
L ortast: “on
‘ - OR2last: "ON
- Now
|< - ORTnow: "ON

£ OR2now: “ON

JUN 3.36 anugn13vnauves Relay Tugiudeya Firebase

- MassrTiuangansesilalninagnuedyainisldau (OTime)

=]

Aawandluguin 3.37 szuansiunan@/deu/fw/Anluyui) iasenlinumvuaiiagnun

nuadgygyInglgu
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l OTime

| deoT
| oday: 22
| Ohour: 2
| Ominute: 34
l Omonth: 6

... Oyear: 2825

JUN 3.37 Tunaiyansesiliabiinasvuedyayinisldeulugiudeys Firebase

o a

- anuzveayanzesiulalii (Status) lnedwnyawnsesindalii
geldmunnaimudyginslgauazduteanu “Working” LANIMINRUALIAIAINE Y

‘A ¥ £ v Yoo« . )
ﬂ']iIGNWULLa’J‘r\]g‘qUUGU@ﬂ’NM’N Exp|red

- fuvdsvesyaLaTesnilaliiil (Location) Auuandlugui 3.38 lagay
wangiurisvasmazaailaliinduiina Latitude , Longitude wazlinanfifinissesy
Funissgisnantayaiiala 1e131n GPS module 19 4l913a UAZANINUAT

sounmunzanlunsnsadumurisesaasosiaLie bl

.'. Location
N
! . Latitude: 13.7251
| Longitude: 198.7702

= Time gps

5UN 3.38 sunlsvasyaiasasinialiinlugiuteya Firebase
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- tia1dagtunlaann Real time clock module (NowTime) Aauandluguit 3.39
lngazuansiuna@/neu/iu/41lue/ui) 1ieldnsiaaeudinisinnuresssuuAIuANnIg
auvesaasasinllaliiiainszeglnaindaunsavihnuldnsaiunaiasegselivieldy

Insvihnuasiagavilldelaneuazrenrinnu

l- - NowTime
: : Nowday: 16
Nowhour: 17
Nowminute: 18
Nowmonth: 4

Nowyear: 2621

JUN 3.39 waneaa1tagtunilaein Real time clock module Tugnudaya Firebase

3.2.5.2 N3AIUANHIUITUUTDAIIH SMS

' [%
o w 1 14 o Y

ynseanwuuliainsaderdaniuszuuTanL SMS TUNtuasInsdninang
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13lu siM8ooL ¢ Ferndsazutaiiu 3 wuu eflswaziBuadsdl
- frdaTn-Un yaedosriaiinliii
Tddds RION  dwsulit Relay1 vhaulinaas yaiaseadudalniivinany
R20N dwsulit Relay2 v ulnaeas ﬁmm%aﬁ%ﬁmlmlﬂﬂﬁwm
R1IOFF dwi3ulsf Relayl yhanuidnses yawedesiudnlwimgavinany
R20FF dmi3ulyf Relay2 vhanuidnses yawedesiudalwimgavinany

Famdsnnannanusaldsnusiunvaussianile

Iﬂﬁﬁ’]%’]ﬂi%‘U‘Uﬂ’JUQSJﬂ’]iVT’N’mEUENGQ@]Lﬂ%l’eNﬁ’}LﬁﬂlWﬂ’]ﬁ]’]ﬂiSﬂﬂﬂﬁlﬁ%Uﬁ’]gﬂ

¢HUANNBUTUNITANIUNIS
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U2
Y

- MARTIuna Uidew/dw/aluyind iyansesiilialiiagnunengnisly

31U

'
o

THAd@I TSY M D dwisusisan UAkeu/du @i YST2024M04D04
Y Aanas Y 19aal a.a. (4 fukmru)
Wau  A9rad M 1av 01-12 wiu 12 Wausuainy

Ju #9118 D Tav 01-30 %58 01-31 %50 01-28 JunuTulumay

Ry
Tdnde TSH MIN_ dnsusiann dalua/undt 1wy TSHOZMIN3G
oo dalus fands H 19aw 01-24 wnunan 24 ks

7 faviaa MIN T4iav 00-59 wnuian 60 Uil

'
[

FedannanunaunsalenuTiulvgvrieianila

I a =

Tagiuan UAfeu/Au/alue/ui deaduiuiiedasedaazyinnisnsiaasulng

Y

i%UUﬂ’JUQNﬂWiVTWQWN?JE]\T‘Q@Lﬂ%@ﬂﬁ%ﬁ@lﬂﬂ’m’mi%&]%iﬂa

lpgtmnszuuruaunsYiuTesYaLAsasniialiinansseglnalasudds

zivamnuduguUNITANIUNIS
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- ANR9RANIUENTTVNU I81MAENUABIYNNTIYIULAZATUNEIVDIYALAT B9

A0 i
T4ends STATUS

aglpnanaunduundu A01ULNIIYINU,IANNILNUADIYNTIEIU, FunsveT

v a

YaLAseania i, Adeananuaziia1’agiuves Real time clock module &emnds
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A1519% 3.1 AFINIAIUANKTUTEUUTEAIN SMS

firegnadaamunausies
fnds
nsaiidslivuadtyansldnu nsdiivundynsldnu
Completed Expired
R1ON,OFF New exp : 2024/4/24 15:51 R1:off , R2:off
R20N,OFF Latest command is
Rl:on, RZ:on
Funagnias
TSY. M_D__ | Completed
New exp : 2024/4/24 1551
TEH_MIN_ Fuanhignifes
Error
Old exp : 2022/10/15 10:10
Status : working Status : expired
R1:off , RZ:off R1:0ff , R2:off
Now : 2021/4/10 17:2 Last command is
STATUS Exp : 2021/4/17 17:1 R1:off , RZ:off
Location : 13.7250,100.7702
Time gps :2021/4/10 17:1 Nowe +2021/4/10 16:46
Exp : 2021/4/9 2:35
Location : 13.7250,100.7703
Time gps : 2021/47/10 15:35

Inggunsnlaziinisdstennuieunsuiununeienisidnuvesgansaniiin
Tl dhantd 7 Ju ieudeldan FansinurensiudadeyamdareeiansaiuasIun g

Auleduaznisaivaukiuszuudeniiu SMS asvinuduiusiu S liaunsadenldauds

'
o

(% s
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Aasguuuulanlamuanuagmnveltny wavanunlunisinaviisessunisidaugvuuula
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3.2.6 NM3UsENRUATINTEUUAIUANNTSINIUYRsYaIsasnLdalviinanszezing

JEUUAIUANMIYINNIUTRIgALRTRInLlnalninanseeslnaldusenauasneuns

LLam‘Lugﬂﬁ 32.40 Tpediaunll.s x 11.7 cm

JUT 3.40 vesaszuUmUANMITIIUYRsRIATesTinlninseerlng
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N1INAFAJIULLASHNANTIINAEDIU

4.1 NsdaUMigUAUAIINNINTEIY

WolHAINNT MDA N0519TALATDTEUUATINRAMINEINTUNITYINIUYDS

YaLa3 oan il darugndesusiuguazydedo 15139lainsasuiisusening

AslmesnaTainlannduresfinnn uazAmfinsinialaaineiedoianiuinsgiu Jawa

nsasuisvazianudulasidudaiuianalnve g uees e lnsanuisaruinldannaunis

fia1

Tned
%Error
Xm

Xt

%Error = |@ x 100 (2.4)
t

A9 LUaSIFUAAIAIURANAINUDINITIA

Ao AMNTIITALANT USRI NARGAS

e ATRTIVInlaINATeLlolnuInsgIu

4.1.1 NMYERUMBUNITNITIVTALTIRULNAN AT IVD UMM DT

wsesiininunsgruildlunsaeuiioun1snsviausaiuliinnvivesunines

fio FLUKE Multimeter u 189 @dlsinanisasuifieusiouandlunisad 4.1



A15199 4.1 NaNISARUMIBUNITRIIATALSIA UL DUV MU DS

74

1Al o vy A4 A o
ﬂqﬂmiﬁf’ﬂ?fﬂlfﬂﬁnﬂLﬂiaﬂm@'ﬂ@ﬂqmiﬁju

9.05V 12.03V 14.04 V
Afinsataldannidueesfinnss 9.08 V 12.09 V 14.15V
WasigusmuRAnaInvaIn1sIn 0.33% 0.50% 0.78%

4.1.2 AN5ARUMBUNIINTIIANTELA ATV IMUALADS

A4 A o P = o P .:4'
Lﬂi@ﬂll@'l@N']miﬂ']uml‘m‘Uﬂ'ﬁa@UW]EJ‘Uﬂ'ﬁWi'JQ'J@ﬂigLLalWﬂ']VIGU'JSUaQLLUG]LW'Gﬁ

Ao YOKOGAWA Digital Oscilloscope $u DL1640 Faldnansaouiiisusionandlu msad 4.2

A5199 4.2 NANNSARUMIBUNITRSIVIANTLLa bWINTIvekURLA DS

A o vy A A o
m‘mmam@lmmﬂLmama’mmmgm

5.16 A 15.09 A 26.37 A
ATinsadalennduwesinngg 525 A 15.17 A 26.58 A
WosiHuAAURANaIAYRINITIA 1.74% 0.53% 0.80%

4.1.3 msgouisuszuundnnssnuliinvivesyatesesindalin

winsloiaumsprunldlunisaeuiisunisnsaiausulinnvivesyaiasos

AudialwiinAe YOKOGAWA Digital Power Meter $u CW120 #slanansaouiitousiauansly

AN 4.3

M13199 4.3 HanTsaRuLiguN1InTIIawssRulinnTIvesyaiaTesinla i

1A

Afnsaainldannedesienumsgu 200.15 V 220.24 V 240.17 V
Afinsataldanniduee finnss 200.48 V 219.78 V 241.03 V
WosigusmIuRAnaInvaIn1sIn 0.15% 0.21% 0.36%
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A4 A o A = o S =
Lﬂﬁ@ﬂNa'ﬂ@ﬂqﬁiiquwﬁLﬂUﬂqiﬁ@ULV|EJUﬂ'?i@]i'ﬂﬂ'lmﬂi%lWﬂqﬂsﬂstUaﬂsqﬂLﬂiaﬂ

AufialuihAe YOKOGAWA Digital Power Meter $u CW120 @sldnansasuiiisusauandly

ANS19N 4.4

M13199 4.4 HanTsaeuLiguN1IRTIvIansERalnihTive syt ilaliin

Ansaialdaniedesdetauinsgu 5.24 A 25.37 A 45.63 A
Afinsaatelaannduse 5.47 A 25.14 A 46.02 A
WosifudauRANaInUaINIsIn 4.39% 0.91% 0.85%

4.1.5 MIARULIEUTTUUATIAIAAILAYDYALATD I LA LW

A A v - =~ o = 4' o a
Lﬂi@ﬁlla:]@llf]WiEWUWIGmUﬂqﬁa@ULWUUﬂWi@ifJf\]’JWﬁ'ﬂquﬂeﬂaﬂﬁﬂl’ﬂia\iﬂqlﬂlﬂ

InlfihAe YOKOGAWA Digital Power Meter 1 CW120 @sldnamsaauiiivusauandlumsied

4.5

d. = %3 d’ = o a
19199 4.5 Naﬂ'ﬁa@‘UL‘V]EJ‘Uﬂ’]SW?Q%Q@ﬂ?WNﬂ%@Q‘QﬂLﬂi@Qﬂ?L‘UﬂlW‘ﬂ’]

Ansainldanieaiesileinunnsgiu 45.05 Hz 50.12 Hz 55.09 Hz
Afinsaatelaannidusosnnngs 45.46 Hz 50.41 Hz 55.67 Hz
WosidusmnuRanaInvaen1sin 0.91% 0.58% 1.05%

4.1.6 MsgeuisuszuunTIvinfaalninasvesyawmsesiniialn

iwseslleinunsgiunldlunisaeuiisunisasiainmasinihasesniasos

AudialwiinAe YOKOGAWA Digital Power Meter §u CW120 #slsnanisasuiitousianansly

MN519% 4.6
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Ansainldaniedesdietaunssm 1.02 kw 5.06 kW 10.18 kW
Afinsatnldandueesinnss 1.05 kw 5.14 kW 10.06 kW
WasigusmuRAnaInvaIn1sIn 2.94% 1.58% 1.18%

4.1.7 msauiiiguszuunsiviamaliiusnguesyaiesesiialnih

iwseslaTasnaspunldlunmsasuiisunisasiriamaliiusinguesyaiaies

fudialwiinAe YOKOGAWA Digital Power Meter $u CW120 &sldnansasuiiisusanandly

ANS199 4.7

M15199 4.7 Nan13aeuLiBuN13n3v ATl usinguesgapsesiniia i

Ainaialinnesesieinumnsgiu 1.16 kKVA 509 kVA | 10.15 kVA
ATinsale N uwesiang 1.21 kKVA 5.12 kVA 10.30 kVA
Wosigusmnuianainvednisin 4.31% 0.59% 1.48%

4.1.8 MIABUNEUIZUUNTIVINAIUTZNUMAIvRgaLAT a9t Ln i

\P383183RNNIF UL lUNTARUWIEUNITNTIVINATUSENOUMAIUBIYALAT O

AllnlniinAa YOKOGAWA Digital Power Meter 31 CW120 lngvinn1snaaausiniunisenia

Iiailnsngg v inau udu eldnanisaeuiisunuandunisned 4.8

ﬂ. ) U ! o o d‘ o a
M13199 4.8 HansaeuLisUNINTIRInA1USENeUMAasyalATesLdn L

AnTdalanneseieinunsgu 0.79 0.86 0.91
AR IAlA T UL DS NARA 0.81 0.87 0.90
WosigusmIuRAnaInvaIn1sIn 2.53% 1.16% 1.01%




14

4.2 NSVAFRUIAUIATEYALATRIN LAl W IRARssEUUATIARARIY

o
(Y a

dmSunIaaaURULAT09YALAT 8N LA lUTNNRARITEUUATIIAAAIY A8
nsnagauiuAzosyaAsesilla liiiiedenseualihliiulnanduluvasalvivianasald

(Incandescent lamp) ﬁﬁLLﬁﬂﬂU'gUﬁ 4.1 uay 4.2

JUN 4.2 m3sisvununaenliyliavasnld
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nmsnaaeuillisrassnisinenszualiinvesyainosiialuinliiulvand
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% Lay100% vesfiavesyaLazasiidnliin

1 geaunsawansyaiasesillaliinldlunisneasulanagui 4.3 was 4.4

JUN 4.4 iwsesiufialiihvesyaasesiialnihildlunmmeaey
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4.3 wan1snagaun1svuiintayaly Micro SD card

ToyaAINIIINNDTHIIY) N19539TALAINTEUUATINAANNEMSTUNITVINIUYES
gaasosinlaliing avinisduiinluguuuulnddeyasiln Comma separated value (CSV) @
ausalalrdveyailanlelusunsy Microsoft Excel Tnganunsauanidoyanan1snaeaoy

wuesesymnsesnialiiiedienseualwihliiulnanldfmised 4.11 wag 4.12

M13199 4.9 YeyananiIsnaaeuntuiinlu Micro SD card (d1uv8d.AT0I8UA)

—~ —
-+
e - ol 2 -l g 2| & =
Z 9 v| S 2 8| 5 w¢| & c
—_— = C —_ —
_r% v Q = ] 5 = S = 5 0 S
> %] - = ) U O] = > o v =
@) (@) cC © N e o © > <
~ i o & © o IS W27 5 D c = > < > =
N - ARG N AN 407 A —% al = o - -
© ] ‘on Q @) 1 o e} Q g 9
|8 ENS £ 8 E| K o
[ O O oo
a m fas)
= =

10% 25.76 2995 26.8 79.0 4.85 77.72 13.54 24.84

20% 25.74 2995 26.9 78.2 4.90 78.10 13.65 26.62

30% 25.61 3000 26.9 77.8 5.46 79.86 13.74 23.53

40% 25.50 3000 R wATALY 5.17 82.19 13.67 21.22

50% 2523 3005 273 76.9 5.02 81.37 13.78 22.78

60% 25.15 3000 27.5 75.2 5.38 82.23 13.88 23.36

70% 25.02 3005 27.6 74.0 5.23 82.90 13.70 19.42

80% 2491 3000 27.8 73.4 5.65 82.88 13.97 20.01

90% 24.22 3000 27.9 73.1 5.47 86.12 13.92 16.98

100% 23.38 3005 28.1 71.9 541 85.91 13.90 14.03
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M13199 4.10 Yayanan1snaaeuituiinlu Micro SD card (duvesyainsosiniali)

Va la Vb b Vc Ic f P S
Load PF.
V) (A) (V) (A) V) (A) (Hz) | (kw) | (kVA)

10% | 220.34 | 4.23 | 219.84 | 4.21 | 220.21 | 4.22 50 1.02 | 1.02 1
20% | 220.56 | 9.57 | 219.65 | 9.54 | 220.03 | 9.55 50 201 | 2.01 1
30% | 220.28 | 13.34 | 219.76 | 13.30 | 220.51 | 13.37 | 50 3.01 | 3.01 1

40% | 220.19 | 17.83 | 219.94 | 17.79 | 220.33 | 17.85 | 50 3.85 | 3.85 1

50% | 220.62 | 22.69 | 220.02 | 22.65 | 220.46 | 2297 | 50 494 | 494 1

60% | 220.87 | 27.75 | 219.36 | 27.73 | 220.75 | 27.75 | 50 598 | 5.98 1

70% | 220.11 | 31.21 | 219.72 | 31.16 | 220.94 | 31.26 | 50 6.99 | 6.99 1
80% | 220.06 | 35.84 | 220.26 | 35.78 | 220.68 | 35.88 | 50 792 | 792 1
90% | 219.97 | 40.86 | 220.15 | 40.76 | 220.82 | 40.91 | 50 8.90 | 8.90 1
100% | 220.24 | 42.91 | 219.95 | 42.87 | 220.16 | 4290 | 50 9.43 | 9.43 1
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Value

/‘r)llw
20

35

Data Code Date

Humidity ( %)

-MYKUJE4pmOYysRIOKTS 2021-4-15 19:26:7 753
-MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45 75.4
-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 753
-MYKVAmMEAgDe1Dob0JVf 2021-4-15 19:28:4 752
-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26 753

JUN 4.6 NSUAAINAYDIAIAIUTUYBIUNIAIUAY

S

Battery Voltage

-MYKUJE4pmOYysRIOKTS 2021-4-15 19:26:7

-MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45
-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25
-MYKVAmMEAgDe1Dob0JVf 2021-4-1519:28:4

-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26
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Battery Current
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| Data Code. Date Battery Current (A)
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-MYKUJE4pmOYysRIOKTS 2021-4-15 19:26:7 137
-MYKUSfnpEPZVVs_2tkb 2021-4-15 19:26:45 1.34

. -MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 136
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Value

Data Code

-MYKUJE4pmO0YysRIOKT8

-MYKUsfnpEPZVVs_2tkb

-MYKV1E3wAtFN4gNoMdo

-MYKVAmMEAgDe1Dob0JVf

-MYKafNuB8Rqta8HIUTA

Date

2021-4-15 19:26:7

2021-4-15 19:26:45

2021-4-1519:27:25

2021-4-15 19:28:4

2021-4-1519:56:26

Lubricant Pressure ( Bar)
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Fuel Level &

QOY OON o
=t ! \\(\-_5‘* . 2
&7 N2
1> 2> R
Data Code
_MYKUJE4pmOYysRIOKTS

-MYKUsfnpEPZVVs_2tkb

-MYKV1E3wAtFN4gNoMdo

-MYKVAMEAgDe 1Dob0JVf

-MYKafNuB8Rqta8HIUTA

Fuel Level (L)

Date,

2021-4-15 19:26:7

2021-4-15 19:26:45

2021-4-1519:27:25

2021-4-15 19:28:4

2021-4-15 19:56:26

Graph
G\ o\ O\ O\ O\ .o
o ) . NS < O & oS ) O
by X o \M s\» S\ A5 \?
e POt A ¢ QA pot A o
F )
Time

Fuel Level (L)

122

122

122

12.2

12.2

5UN 4.10 N1SUARIHATRIANUTINTBLNAIALTED

84



2986 Rpm

Engine Speed
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| Data Code Date Engine Speed ( Rpm )
-MYKUJE4pmOYysRIOKTS 2021-4-1519:26:7 2968
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Data Code Date Cooling Water Temperature ( °C)
-MYKUjE4pmO0YysRIOKT8 2021-4-1519:26:7 812
-MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45 815

-MYKV1E3wAtFN4gNoMdo 2021-4-1519:27:25 81.3
-MYKVAmMEAgDe1Dob0JVf 2021-4-1519:28:4 80.6
-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26 811
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-MYKUJE4pmOYysRIOKT8 2021-4-1519:26:7 2206
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| sfnp! 'S > 126: X
| MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45 2206
-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 2195
-MYKVAmMEAgDe 1Dob0JVf 2021-4-15 19:28:4 2226
-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26 2208
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Generator Voltage 2
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-MYKUJE4pmO0YysRIOKT8 2021-4-15 19267 2201
-MYKUSfnpEPZVVs_2tkb 2021-4-15 19:26:45 2195
-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 218.7
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Value

Data Code Date Generator Voltage 3 (V)

-MYKUJE4pmOYysRIOKTS 2021-4-1519:26:7 220.4
-MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45 220.4
-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 221.4
-MYKVAMEAgDe 1Dob0JVf 2021-4-1519:28:4 220.7
-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26 221.4
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Generator Current 1
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-MYKUJE4pmOQYysRIOKTS 2021-4-15 19:26:7 7.62

\ -MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45 7.52
|

-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 715

-MYKVAmMEAgDe1Dob0JVf 2021-4-1519:28:4 7.98

-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26 772
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Generator Current 2
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Value

Data Code

“MYKUJE4pmOYysRIOKTS

-MYKUsfnpEPZVVs_2tkb

-MYKV1E3wAtFN4gNoMdo

-MYKVAMEAgDe1Dob0JVf

-MYKafNuB8Rqta8HIUTA

Date

2021-4-1519:26:7

2021-4-15 19:26:45

2021-4-15 19:27:25

2021-4-1519:28:4

2021-4-15 19:56:26

Generator Current 3 (A)

778

718

764

7.33

712
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1676.3 VA

Apparent Power
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Apparent Power (KVA)

Data Code Date Apparent Power( VA')
-MYKUJE4pmO0YysRIOKTS 2021-4-1519:26:7 16763
-MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45 1675.23

-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 1676.5
-MYKVAmMmEAgDe 1Dob0JVF 2021-4-1519:28:4 1677.3
-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26 1679.5
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4 Real Power (kw)
Data Code Date Real Power (W)
-MYKUJE4pmOYysRIOKT8 2021-4-15 19:26:7 1676.23
-MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45 1675.23
-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 1676.45
-MYKVAmMEAgDe 1Dob0JVf 2021-4-15 19:28:4 1677.23
-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26 1679.46
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Data Code Date Power Factor
-MYKUJE4pmOYysRIOKT8 2021-4-1519:26:7 1
-MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45 1

-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 1
-MYKVAmMEAgDe1Dob0JVf 2021-4-1519:28:4 1
-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26 1
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@ Frequency (Hz)

Data Code Date Frequency( Hz)
-MYKUJE4pmOYysRIOKTS8 2021-4-1519:26:7 49.95
-MYKUsfnpEPZVVs_2tkb 2021-4-15 19:26:45 49.94

-MYKV1E3wAtFN4gNoMdo 2021-4-15 19:27:25 50
-MYKVAmMEAgDe1Dob0JV{ 2021-4-1519:28:4 49.92
-MYKafNuB8Rqta8HIUTA 2021-4-15 19:56:26 49.98
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19.8 L

M Generator Set
B8] Notify (2)

Q LINE Notify
Generator Set Notify: Fuel
level is in DANGER !!!

Generator Set Notify: Please
Check|in https://

JUN 4.23 nsulnieulilsUTunaiiugendnandetiegndt 20 dns



0.96 Bar

Lubricant Pressure

Generator Set
Notify (2)

Generator Set Notify:
Lubricant Pressure is in
DANGER !!!

Generator Set Notify: Please
Check in https://
gensetmonitoring=2c2fe.web.
app Now !

#e) Generator Set
%1 Notify (2
37 Notify (2)

Generator Set Notify:
Generator Voltage 1 is in
DANGER !t

Generator Set Notify: Please

Check in https://
gensetmonitoring-2c2fe.web.
app Now !!!

Generator Set Notify:

sUT 4.25 nswdneuiloussiulniniivesyansaaiilaliiisiings 200 Laad
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Generator Current 1 R&&

M Generator Set
=31 Notify (2
otify (2)

Generator Set Notify:
Generator Current 1 is in

DANGER !!!

Generator Set Notify: Please
Check in https://
gensetmonitoring-2c2fe.web.
app Now !!!

Generator Set Notify:

JUN 4.26 nMsudnfeulilonseialninnvivesyaiasesiilalnilniiandt 40 weud

ﬁ Generator Set
=%/ Notify (2)

Generator Set Notify:
Frequency is in DANGER !!!

Generator Set Notify: Please
Check in https://

gensetmonitoring-2c2fe.web.
app Now !!!

A
Y

JUT 4.27 nsudsfeuiilonnudNvivesyaasesiwialniiginds 48.5 1§5n
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Power Factor
m Generator Set
87 Notify (2)

>

@

Generator Set Notify: Power
Factor is in DANGER !!!

Generator Set Notify: Please
Check in https://
gensetmonitoring-2c2fe.web.
app Now !l

Generator Set Notify:

5UT 4.28 nsudueulilaAfiUsznouMaunzAuAIeIteundt 0.8

2588 Rpm

M Generator Set
sl Notify (2
=247 Notify (2)

Q LINE Notify

Generator Set Notify: Engine
Speed is'in DANGER !!!

Generator Set Notify: Please
Check in https://
gensetmonitoring-2c2fe.web.
app Now !!!

Generator Set Notify:

JUN 4.29 MaudufeudanmsITo AT UATLSALATEIAINI 2600 SURBLNT



1.2V

Battery Voltage

Generator Set
Notify (2)

E Notif

Generator Set Notify: Battery
Voltage is in DANGER !!!

Generator Set Notify: Please
Check in https:/

gensetmonitoring-2c2fe.web.
app Now !!!

Generator Set Notify:

101.2 °C
CCULTTT ) TN 2 ™1 | A
Cooling Water Temperature

Generator Set

Bos) Notify (2)

: LINE Nofif
Generator Set Notify: Cooling
Water Temperature is in

DANGER !!!

Generator Set Notify: Please
Check in https://

gensetmonitoring-2c2fe.web.
app Now !!!

Generator Set Notify:

a5 13

5U# 4.31 msuduseuilonmgiviviadeiduania 100 esriwaidya
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4.6 NAN1INAFRUUIEANTAMSTUUAIUANNTINIUYaIALATastLlalnnsseslng

1 N o
=] a aa U

- NIMUANKIUNIB B IR N luNuTNRafsgUnsallidumesilaiaunsal
Wawsio azaunsoderdsiunaivlyduazdedoyainggutoyanes Firebase iaidounaiu

gunsalle lnelianadglunisnevausinisviauavediussana 10.25 Junil

Ao o o

- N3AIVANKIUNG SMS Faanansaldanulausasideymilunnidyayrailnsénn

[

Alagzuagiudunisiiuiiiazan1izwinde faandlugui 4.32-4.33 Fallnsnaaeulanail

Y

M13199 4.11 HAN1INAABULIATIUATIABUALDIAAIYBITEUUNITAIUANNTYINTUNTY SMS

dn1IswInde nanaaslunsnovausfds
Qui)
1.gunsallignunealnedsloas 12.32 Ju
2. gunsalgnldlundeanarainlaeansSudyanaegniewen 12.56 3u
3.gunvalgnldlundemanafinlaganeSudnyaynogniely 13.26 31
a.gunsnlgnldlunaesnanineansSudnamegnieuen 12.64 Ui
s.aunsaignidlunaeandnlaeanesudyauegnely Tansnsaneuauosr&sls

l '
A o Aa

JUT 4.32 nMsnadeusyuuAIUANNSYIILYeIgaLesastialnihanszeylng

o '

aa L3 ! a o
ﬂiﬁm’lQ‘UﬂimgﬂIEﬂUﬂaﬂﬂwa'}ﬂﬁ]ﬂIﬂUﬂ’WEJi‘UﬁiUﬁU']iU’EJEJﬂ’]EJUE)ﬂ
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3UN 4.33 N15VAgeUITUUAIUANMIYINNUYRIaLAsasiialiihansseglng

nsaigunsalgnldlunaaavanineane Sudyanednisuen

- mssaamuagmsldeugaeiosindelnin anunsaviinuldlagdneds
1981970 Real time clock module Fsfinsdrsaaliiioliidunalaglddmunszaudananso
dwllidunaldvateidoufanids vinlvianunsadunaideldluvmgigunsallaldsediu
unasangliiih ilianssanuauliyaieseadida i meanisyinauldegensanan femnu
azidonluntsmanategluseduund nsgunsaiasiinisdsdonmniounouunuaeignislda

vosymnIailialiihaimt 7 Ju ieuderlveu

- mynageunsszysunislagld GPS module dsl41du GPS Ublox NEO-6M

module Msvhudndudesegluiiuiilamauisovsaduwiesivilidedidalunisldiugs

[

Inglavihnsmaaeunisseysmuiaieiouludail



M19197 4.12 Nsnadeunsszyiwidagld GPS module
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fouly AUENLNTANITIEURUIALS
1 gunsafogluiiuiduds aula
2 gunsalegneluriedlagindiuiiiuviosin iwu i iaeule
3.gunsalegneluviesiiunsaniglienans Mannsavheuld

4.7 HAN1INAFIUNITAIUANAITYINIUVRIYALAS aeALilal Wi 19nszezlnan U 1uNIg

Vuledwazszuudaniny SMS

4.7.1 MsmugunsiTuvesaesestuialiiiainssezlnaiumaivled

411150AIVANNITNINU AwIaTuaImunogdya1n1shiaulazians

A

anuznsnuveanzestiialniildegnsuniu Auanslugui 4.34-4.36

Real Time Monitoring

N Arsaaavinounduy NsenurTRtuuasfad F Mg dauossny9Fieba

SET RunTime

AU ESPPY2¢ Juarumun

aaviapuninn JON aoni iyl had F mnilousafiniofirebase du ESPP8266 | Juasufiua

U 4.34 Yumuaunisda-Usgansesillalwihanszeglnavuivled
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Real Time Monitoring

Control Relay

Relay 1 mm fdidolu Firebase : ON mdsdrgaiaoundua : ON anuzilagduvachiad : OFF nanflousasswitoFirebase A ESPPB266 : Juasuriun

reiay 2 [ (SRR oo Firebase : ON sndonastmmundin : ON amusiaatvuastind : OFF mnousamwinaFirebase fu ESPPa26S : Sunmurivu
—

SET RunTime

Minute Hour

Date Month

JUN 4.35 masanangansesiilalnihanszezlnavuiuled

Real Time Monitoring

Control Rel

Relay 1 m Ffoviactl Firebase . ON Y@@ AR iRaUn#uan “ON Renpdagusastiat - OFF i dousa i 1oFirebase AU ESPPEREG | SuRTuritug

Relay 2 dadas W fiebase - ON dsanaafaounduiin OFFaandaugenimofirebase Al ESPPE2E6 : Sunsuniua
SET RunTime

Minute

Da th

JUN 4.36 aouzuazseazidunnsinauvesansasiudalnihanszeslnaviiuled
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4.7.2 MsmuaNNsInuasansesiialiiainszesinaiumssuudeay SMS

o

ANUN30AIANFIRIVANNITINIU At TunamMNAegdy NS NULAL LAY

anuznmsinuvesaesastidalnihldegisnsudiu duandugui 4.37-4.39

< Genset Kmitl U6 57

Completed R1:on, R2:on
< Genset Kmit! RS UG
R1off

Completed R1:0ff , R2:0n

5UN 4.37 Adspuaunisia-Uagaesesindalnfiainszeglnaniumsssuutoniny SMS



105

< Genset Kmitl TURLLD

TSy2024m04d24

TsH15min06

Completed
New exp : 2024/4/24 10:10

Completed »
New exp :2024/4/24 15:6

< Genset Kmitl Tz

TSy1234m56d789

: Error
1 Old exp : 2022/10/15 10:10

TSy2025m10d23

S ;
. Completed
New exp : 2025/10/23 10:10 -

JUN 4.38 Adadsiunayainsesinialiiagnuanenisldnunumessuudeninu SMS
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< Genset Kmitl RS

Status : working
R1:off , R2:0ff

Now :2021/4/10 17:2

Exp :2021/4/17 17:1
Location :13.7250,100.7702
Time gps : 2021/4/10 17:1

< Genset Kmitl T RLADE(

Siatus

Status : expired
R1:0ff , R2:off

Last command is
R1:0ff , R2:0off

Now :2021/4/10 16:46

Exp : 2021/4/9 2:35
Location : 13.7250,100.7703
Time gps : 2021/4/10-15:35

JUN 4.39 AdanTivdeuanIuvesyaaTesntialnfiruniessuuteny SMS

NUN 4.34-436 Dugduvuiivleddmsuldlunsaivaugaesosindnlni
Ineangun 4.34 uanadunldlunsaiuau Relayl uaz Relay2 wayanguil 4.35 wansguuuy

& o 41' J a 1 [ ¢ = & 1w oA Y =
ﬂ'ﬁ(ﬂQL’Jﬁ']ﬂ’ﬁVl'N']U‘UEN‘QﬂLﬂi@Qﬂ?LU@IWﬂ’]NWUL’JUI‘UG} "’U\‘iﬁ']lﬂiﬂﬁlﬂﬂﬁ’lu‘ﬂLLﬁ%L'Ja’]‘lﬂ KN
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anuen19nudagiuiie Relayl Relay2 wagiiannisvinauvesgaesosinialui wansisgy

436

NJUN 4.37-439 Wuguuuunisasidaiienivauyaiasosila iz

SMS Tngazuanimanauaueinsiumddluudaztouly laegui 4.37 wansidsniuaunisida-

UnygapIeaiialniin 5U7 4.38 uansimdsiuiainsinuresyaiasesindalii Geanunse

3

Amuaiunuazails wazgun 4.38 uaniddedmiunsiaaeuanIuen1svnauYes Relayl

Relay2 Liannsiauiimvuauasiunisidaesaa seenidalii Gaideis 3 susuy o

mnadardidnsaasivennuiudunsouriauananiuznisyineu
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AyUnanIsALiulATIeY

5.1 agunan1saiiulaseny

lasanuszuunsafanudmiunsinuesaesssiudaliin lasidunis
2ONKUUKATUTENBUATINITUUATIAAANIY T99InNaN1INAaaUa1N130aIULA N8 uURTIA

a ° o ° B o a & ° v v Y] ft v Y
W@qulaqﬁiilﬂqiwqﬂqusﬂaﬂsqﬂLﬂﬁaﬂﬂ’]Lu@iﬂ/\lﬂquaqmq5ﬂﬂqﬂqu1mf{‘]ﬂ@]aﬂWWNUWQUigaQﬂ%QIWLLﬂ

- @NUI50RTIVIAAMNTITRDINAAYAN9Y vasyaeTeanwlaliin wavyin N3

deteyalunignudeua Firebase g1

- @UNTARAAINAAINITIIIneT a9 TugUveansinvesdeyaiauiuiian

asedeya warluguveinaesteanudeasuanideys o natdagtuuuivledla

- ausatuAnYaya N3 1lnedr1e aslu Micro SD card 1o vislunsadlnd

nsauraiuLAIeT e umasias wazlunsdNvInnTdaunaiulAs Y18 DS

- AusaudnAeUAN UEIAUNAR 19 vasaLATaInlaliindunIwaUNELA

Fulavle

- @11130AIUANNNYIINIUYRsYALAT asiudalwianseglnaruniesEUY

dumesidameiuladusessuudyanalnsdnilaelddanin 2G dunisds SMS 16

4
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5.2 Ugynuazdadnin

MNNIALUlATIUTEUIURTIRAnMNEmTUNSTIuYesYaasaenialnih

[

1 1ty wazvedninmall

- Yymanuantilunisuszaianavedulasreulvsaiaesilosannusunadeys

o
NN

- Yymanuartilunismivauyaasesnndaliil a1aviliianisvinuvesyn

LATBIA AR [T RANaA e

- Ygymenuandilunisuanswalagldnsminnuiuled WesnUsunadeyaly

wganiuwlsuisa
- TymmisTadnssualinnuaaiaefeureudsguileiieuiuunsgu

- Jdnfines GPS module Wannsasyusiumisiaslaidosgneluains

Y o w

- Yod1inved Google Map APl Fevhlinsuanswavuiulsdiiaieirlunisuana

FusasyaLAsoILEabii

'
14 o W A

- PaAnfinliiaanInmsunsTEuInedladn 19 viluneraesdnvilianansa
luadunsnaaeunveslfufinis EMRL lawasliaunsaiiszuuniaaanulufadaiuye

Aseanuialniln AusEniuasduiidess 319a 16

5.3 UDLAUDLUY

NNTymiuazde i1y sEUURTIARANUE IS UNITINUVDIYALAT B
Adalnindanunsauuugsdlowazinm eanuasaintunisldnuiasiiindssdnsaimnis

[

YMNUVBITEUU bORIT

-naiuauslunisyssutanadeyaressruunsiafanu laenisan
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S wasuduwesilddansuinainsenalniivenunmas wiUse ansnnuas
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- MsUSuldeussuunldlunisdeadadmiuaiuaun1svinaureyaLas o
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SYUU 3G %130 4G WU

- MIPRNLUULAZUSENaVAsszUUATIaRAnulTTvuIsEanad Tnawmnnzludiu

YDINTOONUUULHLNITRLN wazn1sangunsainlidndu

UBNINUNENNITVINNUVBITLUUATIIAANIUEIMTUNI THNUVDIYALATOAN LA
Tnranunsarnluussyndlddmsunisesnwuuiazyseneuainsssuunsiafiaay dwsugunsal

au9 e 219y a3 esdnsarglulssnuanamnssy gunsalni esldlninieludiu way

(%
Y 1%

grumruzaingia [Wueu vellsemaluladduesiiinoended agausasiulsanuazain

Tunsansatinveuyudle



(5]

111

LONE591999

Mohammad R. Abdulgader, Diesel Generator Auxiliary Systems and

Instruments, 2" Ed., Jordan: Najah Engineering Consultants LLC, 2012.

Muhammad Ali Mazidi, Janice G. Mazidi, and Rolin D. McKinlay, 8051
Microcontroller and Embedded Systems, 2" Ed., New Jersey: Prentice-

Hall, Inc., 2005.

Michael Margolis, Arduino Cookbook, 2" Ed., California: O'Reilly Media,
Inc., 2012.

William H. Hayt, Jack E. Kemmerly, and Steven M. Durbin, Engineering
Circuit Analysis, 8" Ed., New York: Mc-Graw-Hill, 2012.

Rajkumar Buyya and Amir Vahid Dastjerdi, Internet of Things, Cambridge:

Morgan Kaufmann, 2016.

Uszaun Nauszgns, NQuiiA3eseuafiea, NTENe: aun. WguIanel

UNINYIAY, 2553,

[

stydy n3n1e, Aeuanaskaznslsulusunsy C uay Java, nunn: Hae
gLATU, VLA, 2552,

a A ¥ <

91U o bredy waz a5 Usyinusans, alleasraaulennae HTML 5

9 Y

CSS 3 & JavaScript atusuysal, ngame: TUs3%u, van,, 255



(5

AN
YN

&z A Y o [ v < = & 1 ¥ o £ ¢ v 1%
enansiluenasianulidmsumsldnuienisfinyinn leugslvmiluldusslevinunis
Lidnsdllagsdu Bnvivhuiilvdnulasilent uazdeeedisivedenarsnasaninisualuly
This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



113

a2 o g o lﬂ‘ o a
§$1J']Jﬂi’Jilﬂﬂﬂ1Nﬁ'l‘I"ii‘].lﬂ1i°ﬂ1Q1uﬂlﬂﬂﬂgﬂ!ﬂiﬂﬁﬂ1!uﬂviwﬂ1

A Monitoring System for Generator Set Operation
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Abstract

This project presents a monitoring system for generator set
operation which is composed of three main parts including a diesel
engine monitoring system , a generator monitoring system and a remote
control system for the generator set. This monitoring system relies on
data transmission via Internet of Things (IoTs) technology which is
stored in the Firebase database system to analyze and process data for the
operation of the generator set. After that, it will be displayed through the
website. It also has an alert system for various abnormal status in the
operation of the generator set via the Line application. All this to provide
users with access to various information of generator set and can control
the operation of the generator set via computers or smart devices without

needing to be at the installation point of the generator set.
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%Load
Fuel Level (L)
Engine Speed (rpm)
Panel Temperature (°C)
Panel Humidity (%)
Lubricant Pressure (bar)
Cooling Water
Temperature (°C)
Battery Voltage (V)
Battery Current (A)

10% 25.76 2995 26.8 79.0 4.85 77.72 13.54 | 24.84

20% 25.74 2995 26.9 78.2 4.90 78.10 13.65 26.62

30% 25.61 3000 26.9 77.8 5.46 79.86 13.74 | 23.53

40% 25.50 3000 27.1 71.5 5.17 82.19 13.67 21.22

50% 2523 3005 27.3 76.9 5.02 81.37 13.78 22.78

60% 25.15 3000 27.5 75.2 5.38 82.23 13.88 23.36

70% 25.02 3005 27.6 74.0 5.23 82.90 13.70 19.42

80% 2491 3000 27.8 73.4 5.65 82.88 13.97 20.01

90% 2422 3000 27.9 73.1 5.47 86.12 13.92 16.98

100% | 23.38 3005 28.1 719 5.41 8591 13.90 14.03

8 ! A o A
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Va Ia Vb Ib Ve Ie f P s
Load P
V) (A) \%) (A) (V) (A) (Hz) (kW) (kVA)

10% 2203 423 2198 421 2202 422 50 1.02 102 1
20% 2205 9.57 2196 954 2200 955 50 201 2.01 1
30% 2202 1334 2197 13.30 2205 1337 50 3.01 301 1
40% 220.1 17.83 2199 17.79 2203 17.85 50 385 385 1
50% 2206 2269 2200 2265 2204 297 50 494 494 1
60% 2208 2175 2193 2173 2207 2175 50 5.98 5.98 1
70% 220.1 3121 2197 3116 2209 3126 50 699 699 1
80% 2200 35.84 2202 3578 2206 35.88 50 7.92 7.92 1
90% 2199 40.86 220.1 40.76 2208 40,91 50 8.90 8.90 1
100% 2202 4291 2199 42.87 220.16 42.90 50 943 9.43 1
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Status : expired

Status : working R1:0ff, R2:off

RT:0ff, R2:0ff Last command is

R1:0ff , R2:0ff
Now :2021/4/10 17:2

Exp:2021/4/17.17: Now : 2021/4/10 16:46

ion - Exp : 2021/4/9 2:35
L?Catlon 213.7250,100.7702 Location:: 13.7250,100.7703
Time gps : 2021/4/10 17:1 Time gps : 2021/4/10 15:35

o

51 3.4 fdwmsaeuanuzvesganseaiuia i uma sMs



4. agdwamsdutuay

szuvasaandmsumsihauvesgamsoaiuia lrlh
Idduiiunmsesnuuunazilsznevainszuuasiadaniy Fanwa
Y a o o °
M3 nageuannsaaglIdizuuassfanwdmiumsmauves
4 o A <{ o o 7
e 3ot uia llihilannsoiauldgndesaiuiaglszaenaa
' o a I o w1 4 o A
18un aansoasietanmsiiimes ndvnydie vesamseaduiia
o 1Y = 9 . 9
Tt waghimsdadeyalifigiudoya Fircbase 18 amsanaana
3 a d Y a (2
Awsiimesaien Tugdvesnsmlvesdeyafieniunal msie uay
v a 4 @ < Y @
Tugdvesdrmsiiimes a nanfegivuuiolad1d annsatiudin
9 ' a g . v ¥ ada
Foyan1M15110n03A199 T Micro SD card 18 alunsainiinig
A Vv A4 1A s 3 o A v
wouden A3 U1 umesiila uazlunsdinuianisiFouaeny
A 1 oa s Ao ¥ A A a
in3ev1edumesiiia uenaniididunsaudufonaniuganind
' 4 o A ' A o 1
A199) vosgansoaiuia lihriunaedndmdu lailld awisa
arugumsiuvesyamsesiuia lrlifninszes Ina'ld Taorn
a s v d s A o o g )
nmeszuudumesiiadioiu lud wieszuudyn i Insdwilayly
9 9
dyana 2G MuMsda SMS NetiszuuasaanudmMiun 13919

I3

' v
vosgansosfuiia TWihil ez i 1Fauansnasadeudniue

=

uagmIngumMnuvesgansostiia il ld Tashisuiudesog
T v

a A o A Z a & w oqu = A a
ﬂqﬂﬁﬂﬁﬂﬂjﬂlﬂﬁ@ﬂﬂ“uﬂVlWﬁWUH @ﬂﬂﬁﬂQW11WW57Uﬂﬁﬂ31ﬂJNﬂﬂﬂ@]

=L

4 a X o Y Yo o &g
MAavunazunun1siigesnerldnuniei Fudunis
Usgndanawazamlinelunsduiunmsasiadoumsihauvesya

nearudialylih

5. fafAnssulszma

o a o & a o w o
ﬂiiyﬂﬁuwuﬁﬁﬂﬂ TEUUATIAAAINTIHIVUNITNINIUVDY

o A

garnsoaruiia lulih duSaqarehfiddaefiiiosnnanzdiaiiilasy

=) 9:

v
ﬂ'ﬂil"]ﬂUL‘Viﬁﬂmﬂuﬂﬂﬁ@ﬁv‘ligﬂmﬂﬁ1ﬂﬂ1u A1

= a 7 o
vovounszA as.eugil agangny o1sdniline naz
an o ot ' { v g ' 3 o
A 3R d1e09 019136015 nE15 9 Nguarerlaldiiluedied Medali
9 o Y a g 1 A g s =
Fouuzihwazdoaamiuaen niluilss Teyian lasaaea sudans
aamuanuavmihlumsduivay asemu uazud ludounnses

o ¥

o 3 22
VDIUNAINY ﬂﬂ‘lgWi}i]ﬂ'ﬂ15ﬁﬂW1U“§Q1uﬂ'§1uﬂ§m—]mﬂ\16—m1iEWNI’?T@Q

' o 1A
LRI TG RARGN
Y
Meilnmzdiai vensiuveunszam 0a1 w1501 uay
o X g9 o Yo o ' Hq ¥
areuns wlinsaivayurazlimails aasasuyanaiee #la
' A A A Yo o ' ' v &
anuemasonuIniauzgiari liawise nauw ldnme o
a8 Yo o ¥ 3 a '
1 anzdtamidnanualuanunganuazdsisaudvesynii

I PoA = v X
SRR i]\ﬁlﬂﬂiﬁﬂlﬂﬂ‘ﬂi$ﬂmuﬁ$mﬂﬂﬂm1') w Tomail

116

19NE1591999

[1] Mohammad R. Abdulgader, Diesel Generator Auxiliary
Systems and Instruments, 2nd Ed., Jordan: Najah Engineering
Consultants LLC, 2012.

[2] Muhammad Ali Mazidi, Janice G. Mazidi, and Rolin D.
McKinlay, 8051 Microcontroller and Embedded Systems,
2nd Ed., New Jersey: Prentice-Hall, Inc., 2005.

[3] Michael Margolis, Arduino Cookbook, 2nd Ed., California:
O'Reilly Media, Inc., 2012.

[4] William H. Hayt, Jack E. Kemmerly, and Steven M. Durbin,
Engineering Circuit Analysis, 8th Ed., New York: Mc-Graw-Hill,
2012.

[5] Rajkumar Buyya and Amir Vahid Dastjerdi, Internet of

Things, Cambridge: Morgan Kaufmann, 2016.

sz R

4

UININYY

§ gaawderan

v 1]
dnAnwduiln 4 madvisanssu i
aoniumalulatnszaoundusnmns

GRGLEESIN

UWAIITTUN ITIUNIY

o = L A a a

1Ay 1rAlN 4 madrianssy i
o = Yy 9

aoniumalulagnszaoundusinams

GRELEESIN

W T Juaed
v v
TaAny1aln 4 madnianssy i
@ = Yy 9
anniuma TuTadwszvoundudnmns

GRELEESIN

WAANE vasdan

o = Y o a a
WnAnpFualin 4 nndndsnssyliih
aoniumalulagnszremnaudinmms

a1ansela



&z A ¥ o [ v d' = & 1 ¥ o £ ¢ v 1%
nansiiluwenasianulidwsunisldnumenisnvimingu Weygralihluldusslevinunisa
Lidnsdllagsdu Bnvivhuiilvdnulasilent uazdeeedisivedenarsnasaninisualuly
This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



118

‘ALLEGRO ACS712

microsystems

Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

FEATURES AND BENEFITS DESCRIPTION
. Lowl-noise ana]og §ignal palh . The Allegro™ ACS712 provides economical and precise
* Device bandwidth is set via the new FILTER pin solutions for AC or DC current sensing inindustrial, commercial,

= 5 pus output rise time in response to step input current

- and communications systems. The device package allows for
= 80 kHz bandwidth

. " P, casy implementation by the customer. Typical applications
= gﬁ:}lo‘}; t(?ll:r;:oli) i\fp/:oaf:lIASO‘;éS(package include motor control, load detection and management, switch-
= 10wt iternal condibtoptesidance mode power supplies, and overcurrent fault protection. The
= 2.1 kVRMS minimum isolation voltage from pins 1-4 to pins 5-8 device is not intended for automotive applications.

= 5.0V, single supply operation

= 66 to 185 mV/A output sensitivity

= Output voltage proportional to AC or DC currents

The device consists of a preeise, low-offset, linear Hall circuit
with a copper conduction path located near the surface of the

- Factory-trimmed for accuracy die. Applied current flowing through this copper conduction
«  Extremely stable output offset voltage path generates a magnetic field which the Hall IC converts intoa
= Nearly zero magnetic hysteresis proportional voltage. Device accuracy is optimized through the
= Ratiometric output from supply voltage close proximity of the magnetic signal to the Hall transducer.

A precise, proportional voltage is provided by the low-offset,
‘ chopper-stabilized BICMOS Hall IC, which is programmed
c € Lo on for accuracy after packaging.
‘ U8V'15 05 54214 038 Y ;]

¢ Us CB 1306 54214 026 The output of the device has a positive slope (>Vigyr(q)
when an increasing current flows through the primary copper
conduction path (from pins 1 and 2, to pins 3 and 4), which is
Package: 8-Lead SOIC (sufﬁx |_C) the path used for current sampling. The internal resistance of
this conductive path is 1.2 mQ typical, providing low power
loss. The thickness of the copper conductor allows survival of

Continued on the next page...

Not 1o scale

Typical Application

8
Yips  VCC

v
2o, vioUTE—0 " G
0.
6

Ip} ACST712
3] \p_ FILTER

7 L
IP- GND 5 1nF

Application 1. The ACS712/outputs an analog signal, Vo r.
that varies linearly with the uni- or bi-directional AC or DC
primary sampled current, lp, within the range specified. Cg
is recommended for noise management, with values that
depend on the application.

ACS712-DS, Rev. 19 January 30, 2020
MCO-0000197
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ACS712

Fully Integrated, Hall-Effect-Based Linear Current Sensor IC

with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

DESCRIPTION (continued)

the device at up to 5x overcurrent conditions. The terminals of the
conductive path are electrically isolated from the signal leads (pins
5 through 8). This allows the ACS712 to be used in applications
requiring electrical isolation without the use of opto-isolators or

other costly isolation techniques.

SELECTION GUIDE

The ACS712 is provided in a small, surface mount SOICS8 package.
The leadframe is plated with 100% matte tin, which is compatible
with standard lead (Pb) free printed circuit board assembly processes.
Internally, the device is Pb-free, except for flip-chip high-temperature

Pb-based solder balls, currently exempt from RoHS. The device is
fully calibrated prior to shipment from the factory.

s T Optimized Range, | Sensitivity, Sens
Part Number Packing (oé) p ) ge. lp (Typ) (tn‘:V/A)
ACS712ELCTR-05B-T Tape and reel, 3000 pieces/reel —40 to 85 5 185
ACS712ELCTR-20A-T Tape and reel, 3000 pieces/reel —40 to 85 +20 100
ACS712ELCTR-30A-T Tape and reel, 3000 pieces/reel —40to 85 +30 66
*Contact Allegro for additional packing options.
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol Notes Rating Units
Supply Voltage Vee 8 \%
Reverse Supply Voltage Vrec -0.1 \Y
Output Voltage Viout 8 v
Reverse Output Voltage Vw®iout 0.1 \
Output Current Source houT(source) 3 mA
Output Current Sink houT(sink 10 mA
Overcurrent Transient Tolerance Ip 1 pulse, 100 ms 100 A
Nominal Operating Ambient Temperature Ta Range E —40to 85 °C
Maximum Junction Temperature T,(max) 165 °C
Storage Temperature Tetg —65to 170 °C
ISOLATION CHARACTERISTICS
Characteristic Symbol Notes Rating Unit
Dielectric Strength Test Voltage* Viso Cfes’::ﬁ(ﬁfj'gfggg_g‘?rﬂ? ;Zﬁi‘;”nds per 2100 VAC
Working Voltage for Basic Isolation Vst gg;gg_s:'c }Z;”gg’;t)i;s:'am" RerUL standard 354 VDC or Vy,
Working Voltage for Reinforced Isolation VWERI gg;g(e)i:f,o:c:(éggg:le) Isolation per UL standard 184 VDC or Vi

* Allegro does not conduct 60-second testing. It is done only during the UL certification process.

Parameter Specification
CAN/CSA-C22.2 No. 60950-1-03
Fire and Electric Shock UL 60950-1:2003
EN 60950-1:2001

ALLEGRO

microsystems

Allegro MicroSystems

955 Perimeter Road

Manchester, NH 03103-3353 U.S.A.
www.allegromicro.com
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ACS712

Fully Integrated, Hall-Effect-Based Linear Current Sensor IC

with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

|
]
|
|
|
|
'
:
!
1R#:A
(Pin 1)
|

1P+
(Pin 2)

TR = Y A =Ll e ""'""""'"""""Elﬁéﬁj’""“"""""""""'
(Pin 6)
1
Pinout Diagram
P+ 1] | (8] vec
1P+ [2] [7] viouT
P~ 3] 1 [6] FILTER
1P- 4] | [5] GND
|
Terminal List
Number Name Description
1and 2 IP+ Terminals for current being sampled; fused internally
3and 4 IP— Terminals for current being sampled; fused internally
5 GND Signal ground terminal
6 FILTER Terminal for external capacitor that sets bandwidth
7 VIOUT Analog output signal
8 VCC Device power supply terminal

FUNCTIONAL BLOCK DIAGRAM

BV
_________________________________________________________________________________ .
1
|
1
1
|
|
1
i
1
Sense Temperature !
Coefficient Trim :
i
2s i
5% ; = :
23 > RS:gnal A AN | \{:I‘OQIT)
ecove n
1. s el i -t
g S
2 T
| .
Trim —3

0Ampere
Offset Adjust

0.1 uF

ALLEGRO

microsystems

Allegro MicroSystems
955 Perimeter Road

Manchester, NH 03103-3353 U.S.A.
www.allegromicro.com
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AC S71 2 Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

COMMON OPERATING CHARACTERISTICS [ Over full range of Ts, C¢ = 1 nF, and V¢ = 5 V, unless otherwise specified

Characteristic Symbol Test Conditions | Min. I Typ. | Max. I Units
ELECTRICAL CHARACTERISTICS
Supply Voltage Vee 4.5 5.0 85 \%
Supply Current lec Ve = 5.0V, output open - 10 13 mA
Output Capacitance Load CLoap VIOUT to GND - - 10 nF
Output Resistive Load Rioap VIOUT to GND 4.7 - - kQ
Primary Conductor Resistance | Rprumary | Ta =25°C - 1.2 - mQ
Rise Time 1. Ip = Ip(max), Ty =25°C, Coyt = open - 35 - Hs
Frequency Bandwidth f -3 dB, Ty =25°C; Ip is 10 A peak-to-peak - 80 - kHz
Nonlinearity Eiin Over full range of Ip - 1.5 - %
Symmetry Esym Over full range of Ip 98 100 102 %
Zero Current Output Voltage Viout(q) | Bidirectional; Ip =0 A, Ty = 25°C - Vg%x - \%
PSS T o 0 2l Al LD B D) I ol\® | - | =
Magnetic Coupling [2] - 12 - G/IA
Internal Filter Resistance 3] RE(NT) 1.7 kQ

[11 Device may be operated at higher primary current levels, I, and ambient, T, and internal leadframe temperatures, T,, provided that the Maximum
Junction Temperature, T (max), is not exceeded.

211G =0.1mT.
BB Re(n) forms an RC circuit via the FILTER pin.

COMMON THERMAL CHARACTERISTICS []

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Operating Internal Leadframe Temperature Ta E range -40 - 85 °C

Characteristic Symbol Test Conditions Value Units
Junction-to-Lead Thermal Resistance [2] ReuL Mounted on the Allegro ASEK 712 evaluation board 5 °C/W
Junction-to-Ambient Thermal Resistance Rgua g%itﬁig%mﬁ:gigar& e L 23 °C/W

(11 Additional thermal information is available on the Allegro website.

[21The Allegro evaluation board has 1500 mm? of 2 oz. copper on each side, connected to pins 1 and 2, and to pins 3 and 4, with thermal vias con-
necting the layers. Performance values include the power consumed by the PCB. Further details on the board are available from the Frequently
Asked Questions document on our website. Further information about board design and thermal performance also can be found in the Applications
Information section of this datasheet.

Allegro MicroSystems

A L L E G R O" 955 Perimeter Road
\ Manchester, NH 03103-3353 U.S.A.

m lC(OSYStemS www.allegromicro.com
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ACS712

Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

x05B PERFORMANCE CHARACTERISTICS ['] : T, = -40°C to 85°C, C¢ = 1 nF, and V¢ = 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Optimized Accuracy Range Ip -5 - 5 A
Sensitivity Sens Over full range of Ip Ty = 25°C 180 185 190 mV/A

; Peak-to-peak, Ty = 25°C, 185 mV/A programmed Sensitivity, _ _
Pses VNOISE(P) | G, = 47 nF, Gy =open, 2 kHz bandwidth & e
Ta=-40°C to 256°C - -0.26 - mV/°C
Zero Current Output Slope AVout@)
Ta= 25°C to 150°C - —-0.08 - mV/°C
= Tp=-40°C to 25°C - 0.054 - mV/A/I°C
Sensitivity Slope ASens
Ta=25°C to 150°C - —-0.008 - mV/A/I°C
Total Output Error [2] Etor Ip=t5A, Ty = 25°C - #1.5 - %

[1Device may be operated at higher primary current levels, Ip, and ambient temperatures, Ty, provided that the Maximum Junction Temperature,

T y(max), is not exceeded.

[21 Percentage of I, with I = 5 A. Output filtered.
x20A PERFORMANCE CHARACTERISTICS [ T, = -40°C to 85°C, Cg = 1 nF, and Ve =5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Optimized Accuracy Range lp =20 - 20 A
Sensitivity Sens Over full range of Ip T = 25°C 96 100 104 mV/A

; Peak-to-peak, Ty = 25°C, 100 mV/A programmed Sensitivity, J _
S VNOISE(PP) | ¢, = 47 nF, Coyy = open, 2 kHz bandwidth 1} e
Ta=-40°C to 25°C - -0.34 - mV/°C
Zero Current Output Slope AVout(a)
Ta=25°C to 150°C - -0.07 - mV/°C
o Ta=~40°C t0 25°C - 0.017 - mV/A/I°C
Sensitivity Slope ASens
To=25°C to 150°C - -0.004 - mV/A/I°C
Total Output Error [2] Eror Ip=£20 A, T, =25°C - #1.5 - %

[ Device may be operated at higher primary current levels, I, and ambient temperatures, T,, provided that the Maximum Junction Temperature,

T,(max), is not exceeded.

12 Percentage of I, with | = 20 A. Output filtered.

x30A PERFORMANCE CHARACTERISTICS [1]: T,=-40°C to 85°C, C¢ = 1 nF, and V¢c =5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Optimized Accuracy Range Ip -30 - 30 A
Sensitivity Sens Over full range of Ip, Ty = 25°C 63 66 69 mV/A

; Peak-to-peak, Ty = 25°C, 66 mV/A programmed Sensitivity, _ B
s VNOISEPP) | G = 47 nF, Coyyy = open, 2 kHz bandwidth % e
Tp=-40°C to 25°C - -0.35 - mV/°C
Zero Current Output Slope AVoutq)
Tp=25°C to 150°C - -0.08 - mV/°C
. Ta=—-40°C to 25°C - 0.007 - mV/A/°C
Sensitivity Slope ASens
Tp=25°C to 150°C - -0.002 - mV/A/°C
Total Output Error [2] Etor Ip=430A, Tp=25°C - £1.5 - %

[ Device may be operated at higher primary current levels, Ip, and ambient temperatures, T,, provided that the Maximum Junction Temperature,

T,(max), is not exceeded.

[2] Percentage of Ip, with |p = 30 A. Output filtered.
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AC 371 2 Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

CHARACTERISTIC PERFORMANCE

Ip = 5 A, unless otherwise specified

Mean Supply Current versus Ambient Temperature Supply Current versus Supply Voltage
10.30 109
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ACS712

Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

Mean I¢c (mA)

low (MA)

CHARACTERISTIC PERFORMANCE

Ip = 20 A, unless otherwise specified

Mean Supply Current versus Ambient Temperature
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ACS712

Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

CHARACTERISTIC PERFORMANCE

I = 30 A, unless otherwise specified

Mean Supply Current versus Ambient Temperature
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ACS712

Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

DEFINITIONS OF ACCURACY CHARACTERISTICS

Sensitivity (Sens). The change in device output in response to a
1 A change through the primary conductor. The sensitivity is the
product of the magnetic circuit sensitivity (G/A) and the linear
IC amplifier gain (mV/G). The linear IC amplifier gain is pro-
grammed at the factory to optimize the sensitivity (mV/A) for the
full-scale current of the device.

Noise (Vxoisg)- The product of the linear IC amplifier gain
(mV/G) and the noise floor for the Allegro Hall effect linear IC
(=1 G). The noise floor is derived from the thermal and shot
noise observed in Hall elements. Dividing the noise (mV) by the
sensitivity (mV/A) provides the smallest current that the device is
able to resolve.

Linearity (Ep x). The degree to which the voltage output from
the IC varies in direct proportion to the primary current through
its full-scale amplitude. Nonlinearity in the output can be attrib-
uted to the saturation of the flux concentrator approaching the
full-scale current. The following equation is used to derive the
linearity:

Symmetry (Egyyp)- The degree to which the absolute voltage
output from the IC varies in proportion to either a positive or
negative full-scale primary current. The following formula is
used to derive symmetry:

A gain X % sat (Viout_full-scale amperes =~ V1ouT(Q))

100{1—

2 (Viout half-scale amperes — Viout@) )

where Vout full-scale amperes = the output voltage (V) when the
sampled current approximates full-scale £ .

100 Vi 1ouT_+ full-scale amperes — VIOUT(Q)

VioutQ) — VIOUT_—full-scalc amperes

Quiescent output voltage (Viour(g))- The output of the device
when the primary current is zero. For a unipolar supply voltage,
it nominally remains at Vo/2. Thus, Ve =5 V translates into
Vioutq) = 2.5 V. Variation in VigyTq) can be attributed to the
resolution of the Allegro linear IC quiescent voltage trim and
thermal drift.

Electrical offset voltage (Vo). The deviation of the device out-
put from its ideal quiescent value of V/ 2 due to nonmagnetic
causes. To convert this voltage to amperes, divide by the device
sensitivity, Sens.

Accuracy (Etgr). The accuracy represents the maximum devia-
tion of the actual output from its ideal value. This is also known
as the total output error. The accuracy is illustrated graphically in
the output voltage versus current chart at right.

Accuracy is divided into four areas:
e 0 A at 25°C. Accuracy at the zero current flow at 25°C, with-
out the effects of temperature.

e 0 A over A temperature. Accuracy at the zero current flow
including temperature effects.

e Full-scale current at 25°C. Accuracy at the the full-scale current
at 25°C, without the effects of temperature.

e Full-scale current over A temperature. Accuracy at the full-
scale current flow including temperature effects.

Ratiometry. The ratiometric feature means that its 0 A output,

ViouTq) (nominally equal to V.¢/2) and sensitivity, Sens, are

proportional to its supply voltage, V. The following formula is

used to derive the ratiometric change in 0 A output voltage,

AViourQRrat (Y0)-

Moutvee IViout@)sv
100 ( Q) Q)

The ratiometric change in sensitivity, ASensg o1 (%), is defined as:

Sel‘l.\'vcc/ S(‘HS5V
WOl 70

Output Voltage versus Sampled Current
Accuracy at 0 Aand at Full-Scale Current

E:
rln creasing V,, (V)
Accurar
Over ATemp erature

Accuracy
25°C Only

Average
ouT

Accuracy ——
Over ATemp erature

Accuracy.

4, (A)

Full Scale :,
Ip(max)

Accuracy
25°C Only

Accuracy
Over ATemp erature

Decreasing V,, (V)
v
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Fully Integrated, Hall-Effect-Based Linear Current Sensor IC

ACS712

with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

DEFINITIONS OF DYNAMIC RESPONSE CHARACTERISTICS
\

!
—-—
|

Veoltyp)— {- — — o8
! Vout
Power-On Time (tp). When the supply is ramped to its operat- ok Nor——— ,7‘_ .
ing voltage, the device requires a finite time to power its internal '."
components before responding to an input magnetic field. ) /
Power-On Time, tpy, , is defined as the time it takes for the output gl - | .
voltage to settle within £10% of its steady state value under an it t, ©
applied magnetic field, after the power supply has reached its ,'." N et
minimum specified operating voltage, V-(min), as shown in the i minimum specified operating voltage
Ghart #Fght T R o o s v
‘; under an applied magnetic field
0 %t
Rise time (t,). The time interval between a) when the device NOS—
reaches 10% of its full scale value, and b) when it reaches 90% k,
of its full scale value. The rise time to a step response is used to
derive the bandwidth of the device, in which f(-3 dB) =0.35/t,.
Transducer Output
= Rise Time, tr 4

Both t. and trpgponsg are detrimentally affected by eddy current
losses observed in the conductive IC ground plane.

Step Response

Ta=25°C

Power on Time versus External Filter Capacitance
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a0 55
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60
40
20 | e
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AC S71 2 Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

CHOPPER STABILIZATION TECHNIQUE

Chopper Stabilization is an innovative circuit technique that is the filter. As a result of this chopper stabilization approach, the
used to minimize the offset voltage of a Hall element and an output voltage from the Hall IC is desensitized to the effects
associated on-chip amplifier. Allegro has a Chopper Stabiliza- of temperature and mechanical stress. This technique produces
tion technique that nearly eliminates Hall IC output drift induced devices that have an extremely stable Electrical Offset Voltage,
by temperature or package stress effects. This offset reduction are immune to thermal stress, and have precise recoverability
technique is based on a signal modulation-demodulation process. after temperature cycling.

Modulation is used to separate the undesired DC offset signal This technique is made possible through the use of a BiCMOS
from the magnetically induced signal in the frequency domain. process that allows the use of low-offset and low-noise amplifiers
Then, using a low-pass filter, the modulated DC offset is sup- in combination with high-density logic integration and sample
pressed while the magnetically induced signal passes through and hold circuits.

| Regulator l

F——t— ——— —
|
: Y I Clock/Loai
.1 Clock/Logic
] (g_ ! |
Hall EIementl P G HESE Low-Pass
...... 3 | ¥ = Filter
I c
| 7 28 L : o —
>< | ] Amp _g_]? %
I ; ‘8 oy —
| !

Concept of Chopper Stabilization Technique
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ACS712

Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

TYPICAL APPLICATIONS

+
(3]
<

Vpeak

Ceyp
0.1 pF

i 8
P+ VCC
2P+ ViouT
|P} ACS712
3\p_ FILTER

IP-

VRESET

I

Q1
2N7002

GND

+5V

; 8
ps  VCC [ -
2lips+ ViOUT ouT
Ip } ACs712
3 \p_ FILTER]

IP-

D1
1N4448W NelD
Converter

GND

Application 4. Rectified Output. 3.3 V scaling and rectification application
for A-to-D converters. Replaces current transformer solutions with simpler
ACS circuit. C1 is a function of the load resistance and filtering desired.
R1 can be omitted if the full range is desired.

+5V

CBVP

0.1 pF I

@élm vee
2 ips viout|.
B ACST712

3 \p_ FILTER
’—Q'P_ GND

Application 3. This configuration increases gain to 610 mV/A
(tested using the ACS712ELC-05A).

Vour

L @1
—1000 pF

e

+5V
T &
Cavp J_ R1
& I 33kQ
— <
S Rpy
R2 S 100 kQ
o | 10040
e, (Ve ; =
2lip+ VIOUT - g5 1 Fault
o)
lp ACS712 3|+ A
3 S MV7
p- FLTERE—) L Mv7235
4p- 5 1nF
GND
= D1
X 1N914

Application 5. 10 A Overcurrent Fault Latch. Fault threshold set by R1 and
R2. This circuit latches an overcurrent fault and holds it until the 5 V rail is
powered down.
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ACS712

Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

IMPROVING SENSING SYSTEM ACCURACY USING THE FILTER PIN

In low-frequency sensing applications, it is often advantageous
to add a simple RC filter to the output of the device. Such a low-
pass filter improves the signal-to-noise ratio, and therefore the
resolution, of the device output signal. However, the addition of
an RC filter to the output of a sensor IC can result in undesirable
device output attenuation — even for DC signals.

Signal attenuation, AV, pr, is a result of the resistive divider
effect between the resistance of the external filter, Ry (see
Application 6), and the input impedance and resistance of the
customer interface circuit, Ryypge. The transfer function of this
resistive divider is given by:

AT : Rinrre

ATT = FiouT| 7

Rg + Rinyre
Even if Ry and Ryyrgc are designed to match, the two individual
resistance values will most likely drift by different amounts over

2[Y

temperature. Therefore, signal attenuation will vary as a function
of temperature. Note that, in many cases, the input impedance,
Rintrc Of a typical analog-to-digital converter (ADC) can be as
low as 10 kQ.

The ACS712 contains an internal resistor, a FILTER pin connec-
tion to the printed circuit board, and an internal buffer amplifier.
With this circuit architecture, users can implement a simple

RC filter via the addition of a capacitor, Cg (see Application 7)
from the FILTER pin to ground. The buffer amplifier inside of
the ACS712 (located after the internal resistor and FILTER pin
connection) eliminates the attenuation caused by the resistive
divider effect described in the equation for AV, rr. Therefore, the
ACS712 device is ideal for use in high-accuracy applications
that cannot afford the signal attenuation associated with the use
of an external RC low-pass filter.

R ||l RARNAAA| ,
: Allegro ACS706 :
Application 6. When a low pass filter is constructed i 1 1
N .. 1
externally to a standard Hall effect device, a resistive ! =N } E
divider may exist between the filter resistor, R and ! . !
the resistance of the customer interface circuit, Ry rc: ! !
3 il £l g : 4 ! Tviour Resistive Divider
This resistive divider will cause excessive attenuation, } is LTy ok
as given by the transfer function for AVarr. ] % b, & Application
CANTH £8 APinG Interface
Tt N g3 1 Cireuit
E : Low Pass Filter
1
i | 4 A& 1
: : ToF TN :; Riurre
i i
| I
1 /; 1
] |
| 1
Lge SR (= oV O Sy O
P+ 1P+ GND
Pin1 Pin2 Pin5
15y B
o ) ) T T T T I T T I T T TTTTTTTTTT  diegroacs iz |
Application 7. Using the FILTER pin i
" Fring 1
provided on the ACS712 eliminates the !
attenuation effects of the resistor divider !
betyveen Rg and Riytrc, shown in Appli- i
cation 6. = Buffer Amplifier !
é H and Resistor !
0.1 uF 2 k] :
= E g Input
E-o > Application
> Interface
r Circuit
0 Ampere
Offset Adjust J
:ERwrrc
Ping| ¢
T 1nF
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AC s71 2 Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

Package LC, 8-pin SOIC

1
390+0.10 | 6.00+0.20 1,04 REF

SEATING PLANE
Branded Face
8X -

| SeATING Ei?

L 175 MAX
051--j‘
031 ™ 025

010

1.27 BSC —#=

For Reference Only; not for teoling use (reference MS-012AA)
Dimensions in millimeters
Dimensions exclusive of mold flash, gate burrs, and dambar protrusions
Exact case and lead configuration at supplier discretion within limits shown
& Terminal #1 mark area
& B g scale and at supplier

A Reference land pattem layout {reference IPC7351

A SOIC127P600X175-8M); all pads a minimum of 0.20 mm from all
adjacent pads; adjust as necessary to meet application procass
requirements and PCB layout tolerances

1000

NNNNNNN
TPP-ARA
LLLLL

100

/B\ Stangerd Brandng Reference View

N= Device part number
T=Device temperature range
P = Package Designator

A= Amperage

L = Lot number

Belly Brand = Country of Origin
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AC S71 2 Fully Integrated, Hall-Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

REVISION HISTORY

Number Date Description
18 Nevambar16, 012 Update rise time and isolation, |t reference data, patents
16 June 5, 2017 Updated product status
17 December 10, 2018 | Updated certificate numbers
18 May 17, 2019 Updated TUV certificate mark, and minor editorial updates
19 January 30, 2020 Updated product status and minor editorial updates

The products described herein are protected by U.S. patents: 5,621,319; 7,598,601; and 7,709,754.

Copyright 2020, Allegro MicroSystems.

Allegro MicroSystems reserves the right to make, from time to time, such departures from the detail specifications as may be required to permit
improvements in the performance, reliability, or manufacturability of its products. Before placing an order, the user is cautioned to verify that the
information being relied upon is current.

Allegro’s products are not to be used in any devices or systems, including but not limited to life support devices or systems. in which a failure of
Allegro’s product can reasonably be expected to cause bodily harm.

The information included herein is believed to be accurate and reliable. However, Allegro MicroSystems assumes no responsibility for its use; nor
for any infringement of patents or other rights of third parties which may result from its use.

Copies of this document are considered uncontrolled documents.

For the latest version of this document, visit our website:
www.allegromicro.com
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Voltage Sensor / Divider Board for ARDUINO developments
Model: Voltage Sensor / 170640

Description: This module is designed based on the principle of resistor divider to reduce the input voltage of the terminal interface by 5 times.
The maximum input voltage of the Arduino is 5V. The input voltage of the voltage detection module cannot be greater than 5V x
5 =25V (if 3.3V is used) System, the input voltage can not be greater than 3.3Vx5 = 16.5V). Because the AVR chip used by
Arduino is 10-bit AD, the analog resolution of this module is 0.00489V (5V/1023), so the voltage detection module detects that
the input minimum voltage is 0.00489Vx5=0.02445V.
parameter:

Voltage input range max: DC0-25V

Voltage detection range: DC0.02445V - 25V

Voltage simulation resolution: 0.00489V

DC input interface: terminal positive terminal is connected to VCC, negative terminal is connected to GND

Output interface: "+" is connected to 5/3.3V, "-" is connected to GND, and "s" is connected to the AQ pin of Arduino.

Reference Code:
#include

int val11;
int val2;

void setup()

pinMode(LED1,OUTPUT);
Serial.begin(9600),
Serial.printin("Emartee.Com"),
Serial.printin("Voltage: ");
Serial.print("V");

}
void loop()

float temp;
val11=analogRead(0);
temp=val11/4.092;
val11=(int)temp;//
val2=((val11%100)/10);
Serial.printin(val2);
delay(1000);
}

Shenzhen City, Guangdong Science and Technology Co., Ltd. Address: China's Shenzhen Futian District, Shenzhen Huagiang North Road
Copyright © 2010-2015 1688.com All rights reserved. Copyright and Trademark Notices



HC-SR04 Ultrasonic Sensor
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The purpose of this file is to explain how the HC-SR04 works. It will give a brief
explanation of how ultrasonic sensors work in general. It will also explain how to wire
the sensor up to a microcontroller and how to take/interpret readings. It will also discuss
some sources of errors and bad readings.

1. How Ultrasonic Sensors Work

2. HC-SR04 Specifications

3. Timing chart, Pin explanations and Taking
Distance Measurements

4. Wiring HC-SR04 with a microcontroller

S. Errors and Bad Readings

1. How Ultrasonic Sensors Work

Ultrasonic sensors use sound to determine the distance between the sensor and the
closest object in its path. How do ultrasonic sensors do this? Ultrasonic sensors are
essentially sound sensors, but they operate at a frequency above human hearing.

Sensor Object
Sound wave

' —8——

L N _ ]

Sound wave bouncing off object

The sensor sends out a sound wave at a specific frequency. It then listens for that specific
sound wave to bounce off of an object and come back (Figure 1). The sensor keeps track
of the time between sending the sound wave and the sound wave returning. If you know
how fast something is going and how long it is traveling you can find the distance
traveled with equation 1.

Equation 1. d=vxt

The speed of sound can be calculated based on the a variety of atmospheric
conditions, including temperature, humidity and pressure. Actually calculating the
distance will be shown later on in this document.

It should be noted that ultrasonic sensors have a cone of detection, the angle of
this cone varies with distance, Figure 2 show this relation. The ability of a sensor to
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detect an object also depends on the objects orientation to the sensor. If an object doesn’t
present a flat surface to the sensor then it is possible the sound wave will bounce off the
object in a way that it does not return to the sensor.

Figure 2

Sensor Object

2. HC-SR04 Specifications
The sensor chosen for the Firefighting Drone Project was the HC-SR04. This
section contains the specifications and why they are important to the sensor module. The
sensor modules requirements are as follows.
Cost
Weight
Community of hobbyists and support
Accuracy of object detection
Probability of working in a smoky environment
Ease of use

The HC-SR04 Specifications are listed below. These specifications are from the
Cytron Technologies HC-SR04 User’s Manual (source 1).

Power Supply: +5V DC

Quiescent Current: <2mA

Working current: 15mA

Effectual Angle: <15°

Ranging Distance: 2-400 cm
Resolution: 0.3 cm

Measuring Angle: 30°

Trigger Input Pulse width: 10uS
Dimension: 45mm x 20mm x 15mm
Weight: approx. 10 g

The HC-SR04’s best selling point is its price; it can be purchased at around $2 per
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3. Timing Chart and Pin Explanations

The HC-SR04 has four pins, VCC, GND, TRIG and ECHO; these pins all have
different functions. The VCC and GND pins are the simplest -- they power the HC-SR04.
These pins need to be attached to a +5 volt source and ground respectively. There is a
single control pin: the TRIG pin. The TRIG pin is responsible for sending the ultrasonic
burst. This pin should be set to HIGH for 10 s, at which point the HC-SR04 will send
out an eight cycle sonic burst at 40 kHZ. After a sonic burst has been sent the ECHO pin
will go HIGH. The ECHO pin is the data pin -- it is used in taking distance
measurements. After an ultrasonic burst is sent the pin will go HIGH, it will stay high
until an ultrasonic burst is detected back, at which point it will go LOW.
Taking Distance Measurements

The HC-SR04 can be triggered to send out an ultrasonic burst by setting the TRIG
pin to HIGH. Once the burst is sent the ECHO pin will automatically go HIGH. This pin
will remain HIGH until the the burst hits the sensor again. You can calculate the distance
to the object by keeping track of how long the ECHO pin stays HIGH. The time ECHO
stays HIGH is the time the burst spent traveling. Using this measurement in equation 1
along with the speed of sound will yield the distance travelled. A summary of this is
listed below, along with a visual representation in Figure 2.

1. Set TRIG to HIGH
2. Seta timer when ECHO goes to HIGH
3. Keep the timer running until ECHO goes to LOW
4. Save that time
5. Use equation 1 to determine the distance travelled
Figure 3
Source 2

10uS TTE Timing Diagram

Tngger Input
to Module

8 Cycle Sonic Burst
Sonic Burst HH ‘ ll
from Module
Input TTL lever

Echo Pulse Qutput signal with a range
to User Timewng Circuit in proportion

Source 2
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To interpret the time reading into a distance you need to change equation 1. The
clock on the device you are using will probably count in microseconds or smaller. To use
equation 1 the speed of sound needs to determined,which is 343 meters per second at
standard temperature and pressure. To convert this into more useful form use equation 2
to change from meters per second to microseconds per centimeter. Then equation 3 can
be used to easily compute the distance in centimeters.

: . _ _Speed ., Meters , _1e6 uS ., 58.772 uS
Equatlon 2. Distance 170.15m o 100 em & 170.15m 8 cm

1 ; = fM — LR
Equation 3. Distance <3 —L“SJ,-C," cm

4. Wiring the HC-SR (04 to a Microcontroller

This section only covers the hardware side. For information on how to integrate
the software side, look at one of the links below or look into the specific microcontroller
you are using.

The HC-SR04 has 4 pins: VCC, GND, TRIG and ECHO.

VCC is a Sv power supply. This should come from the microcontroller

GND is a ground pin. Attach to ground on the microcontroller.

TRIG should be attached to a GPIO pin that can be set to HIGH

ECHO is a little more difficult. The HC-SR04 outputs 5v, which could destroy
many microcontroller GPIO pins (the maximum allowed voltage varies). In order
to step down the voltage use a single resistor or a voltage divider circuit. Once
again this depends on the specific microcontroller you are using, you will need to
find out its GPIO maximum voltage and make sure you are below that.

R e

HC-SRO4

Ve 5V

5V Vee

TRIG,
GPIO

1KOHM

ECHO AN\

GPIO

GNI

GND

Figure 4

S. Errors and Bad Readings

Ultrasonic sensors are great sensors -- they work well for many applications
where other types of sensors fall short. Unfortunately, they do have weaknesses. These
weaknesses can be mitigated and worked around, but first they must be understood. The
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first weakness is that they use sound. There is a limit to how fast ultrasonic sensors can
get distance measurements. The longer the distance, the slower they are at reporting the
distance. The second weakness comes from the way sound bounces off of objects. In
enclosed spaces it is possible, if not probable that there will be unintended echos. The
echos can very easily cause false short readings. In Figure 2 a pulse was sent out. It
bounced off of object 1 and returned to the sensor. The distance was recorded and then a
new pulse was sent. There was another object farther away, so that when the new pulse
reaches object 1, the first signal will reach the sensor. This will cause the sensor to think
that there is an object closer than is actually true. The old pulse is smaller than the new
pulse because it has grown weaker. The longer the pulse exists the weaker it grows until
it is negligible. If multiple sensors are being used, the number of echos will increase
along with the number of errors. There are two main ways to reduce the number of errors.
The first is to provide shielding around the sensor. This prevents echos coming in from
angle outside what the sensor should actually pick up. The second is to reduce the
frequency at which pulses are sent out. This gives more time for the echos to dissipate.

New pulse 1 New pulse 2 Obiect 1

Object 2

Oid pulse 1

Qlid pulse 1
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Links
These are not formatted; you will need to copy and paste them into your web browser.

Want to learn about Ultrasonic Sensors in general?
http://www.sensorsmag.com/sensors/acoustic-ultrasound/choosing-ultrasonic-sensor-prox
imity-or-distance-measurement-825

All about the HC-SR04

http://www.circuitdb.com/?p=1162
http://www.micropik.com/PDF/HCSR04.pdf
http://randomnerdtutorials.com/complete-guide-for-ultrasonic-sensor-he-sr04/
http://www.ezdenki.com/ultrasonic.php

(“Mantastic tutorial, explains a lot of stuff)

e http://www.elecrow.com/hcsr04-ultrasonic-ranging-sensor-p-316.html

(* this one has some cool charts)
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1. Product Overview
DHT11 digital temperature and humidity sensor is a composite Sensor contains a calibrated
digital signal output of the temperature and humidity. Application of a dedicated digital modules
collection technology and the temperature and humidity sensing technology, to ensure that the
product has high reliability and excellent long—term stability. The sensor includes a resistive sense
of wet components and an NTC temperature measurement devices, and connected with a
high—performance 8-bit microcontroller.

2. Applications

HVAC, dehumidifier, testing and inspection equipment, consumer goods, automotive, automatic
control, data loggers, weather stations, home appliances, humidity regulator, medical and other humidity
measurement and control.

3. Features

Low cost, long-term stability, relative humidity and temperature measurement, excellent quality, fast
response, strong anti—interference ability, long distance signal transmission, digital signal output, and
precise calibration.

4. Dimensions (unit: mm)

-1 - *|5.5ﬁ— -0 -

| Bsos !
155 B ooo 15.5 15.5
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‘ lpinu H “4p|n V H [ J u ‘
8 8 8
X . L
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5. Product parameters

Relative humidity

Resolution: 16Bit

Repeatability: +1% RH

Accuracy: At 25°C +5% RH
Interchangeability: fully interchangeable
Response time: 1/ e (63%) of 25°C 6s
1m /s air 6s

Hysteresis: <+ 0.3% RH

Long-term stability: <# 0.5% RH/ yrin

Temperature

Resolution: 16Bit

Repeatability: +0.2°C

Range: At25°C +2°C
Response time: 1/ e (63%) 10S

Electrical Characteristics

Power supply: DC 3.5 ~5.5V

Supply Current: measurement 0.3mA standby 60 A
Sampling period: more than 2 seconds

Pin Description

1, the VDD power supply 3.5~ 5.5V DC
2 DATA serial data, a single bus

3, NC, empty pin

4, GND ground, the negative power

Aosong(Guangzhou) Electronics Co.,Ltd. TEL: 020-36042809 / 36380552 W\WW.aosong.com
2=
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6. Typical circuit

DHT11

vee
(] P3.0

L P2.0
+vee

P2.3 ¢

P1.0
P11

——*——40S8C1

. & —tOSC2/CLK P1.7 =
= -r L
«VCC
7805 |
f 4 "Vl VO I
L GND |

Microprocessor and DHT11 of connection typical application circuit as shown above, DATA pull the
microprocessor | / O ports are connected.

1. Typical application circuit recommended in the short cable length of 20 meters on the 5.1K
pull-up resistor, the resistance of greater than 20 meters under the pull-up resistor on the lower of the
actual situation.

2. When using a 3.5V voltage supply cable length shall not be greater than 20cm. Otherwise, the line
voltage drop will cause the sensor power supply shortage, caused by measurement error.

3. Each read out the temperature and humidity values are the results of the last measurement For
real—time data, sequential read twice, but is not recommended to repeatedly read the sensors, each
read sensor interval is greater than 5 seconds can be obtainedaccurate data.

7. Serial communication instructions (single-wire bi-directional)
©Single bus Description

DHT11 uses a simplified single—bus communication. Single bus that only one data line, the system
of data exchange, control by a single bus to complete. Device (master or slave) through an open—drain
or tri—state port connected to the data line to allow the device does not send data to release the bus,
while other devices use the bus; single bus usually require an external one about 5.1kQ pull-up resistor,
so that when the bus is idle, its status is high. Because they are the master—slave structure, and only
when the host calls the slave, the slave can answer, the host access devices must strictly follow the
single—bus sequence, if the chaotic sequence, the device will not respond to the host.

©Single bus to transfer data defined
DATA For communication and synchronization between the microprocessor and DHT11, single—bus
data format, a transmission of 40 data, the high first-out.

Aosong(Guangzhou) Electronics Co.,Ltd. TEL: 020-36042809 / 36380552 W\WW.aosong.com
-3-
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Data format:

The 8bit humidity integer data + 8bit the Humidity decimal data +8 bit temperature integer data +

8bit fractional temperature data +8 bit parity bit.

O Parity bit data definition
“8bit humidity integer data + 8bit humidity decimal data +8 bit temperature integer data + 8bit

temperature fractional data”

Example 1: 40 data is received:

0011 0101
High humidity 8

Calculate:

0011 0101+0000 0000+0001 1000+0000 0000= 0100 1101

0000 0000

0001 1000

Received data is correct.

Humidity: 0011 0101=35H=53%RH
Temperature; 0001 1000=18H=24C

Example 2: 40 data is received:

0011 0101
High humidicy 8

Calculate:

0011 0101+0000 0000+0001 1000+0000 0000= 0100 1101

Low humidity 8

0000 0000

High temp. 8

0001 1000

8bit checksum is equal to the results of the last eight.

0000 0000

0100 1101

0100110140100 1001

The received data is not correct, give up, to re-receive data.

©Data Timing Diagram
User host (MCU) to send a signal, DHT11 converted from low—power mode to high—speed mode,

until the host began to signal the end of the DHT11 send a response signal to send 40bit data, and

trigger a letter collection. The signal is sent as shown.

-

" | fe-

Low humidity 8

High temp. 8

Low temp. 8

0000 0000

Parity bit

0100 1001

GND

Single bus

Host the start
of signal

signal

ol

Pulled up to wait for

' ; Response | i

+

[

Data ‘0" bit

— |05t SIgNE

Data Timing Diagram

Low temp. 8

Data *1" bit

Parity bit

Releases
the bus

/

Down the end of

Note: The host reads the temperature and humidity data from DHT11 always the last measured
value, such as twice the measured interval of time is very long, continuous read twice to the second
value of real-time temperature and humidity values.

Aosong(Guangzhou) Electronics Co.,Ltd.

_4-

TEL: 020-36042809 / 36380552

Www.aosong.com
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O Peripherals read steps
Communication between the master and slave can be done through the following steps (peripherals
(such as microprocessors) read DHT11 the data of steps).

Step 1:

After power on DHT11 (DHT 11 on after power to wait 1S across the unstable state during this period
can not send any instruction), the test environment temperature and humidity data, and record the data,
while DHT11 the DATA data lines pulled by pull-up resistor has been to maintainhigh; the DHT11 the
DATA pin is in input state, the moment of detection of external signals.

Step 2:

Microprocessor |/ O set to output at the same time output low, and low hold time can not be less
than 18ms, then the microprocessor | / O is set to input state, due to the pull-up resistor, a
microprocessor/ O DHT11 the dATA data lines also will be high, waiting DHT11 to answer signal, send
the signal as shown:

VDD —

Release the bus
after the host down

w'Slave signal

m— O St SigNal

Host sends a start signal
Step 3:

DATA pin is detected to an external signal of DHT11 low, waiting for external signal low end the
delay DHT11 DATA pin in the output state, the output low of 80 microseconds as the response signal,
followed by the output of 80 micro—seconds of high notification peripheral is ready to receive data, the
microprocessor | / O at this time in the input state is detected the |/ O low (DHT11 response signal), wait
80 microseconds highdata receiving and sending signals as shown:
80us 80us
VDD v —_—

\\ Start sending data

Host signal Slave signal

GND -

Step 4:

Output by DHT11 the DATA pin 40, the microprocessor receives 40 data bits of data "0" format: the
low level of 50 microseconds and 26-28 microseconds according to the changes in the | / O levellevel,
bit data "1" format: the high level of low plus, 50 microseconds to 70 microseconds. Bit data "0", "1" signal
format as shown:

Aosong(Guangzhou) Electronics Co.,Ltd. TEL: 020-36042809 / 36380552 W\WW.aosong.com
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SOus 26us-28us
» |[E—> us | 70us
VDD — VDD - ~1.1 &
{
GND ———|* 4. GND —+
— Host signal Slave signal — Host signal Slave signal
Bit data "0" bit format Bit data "1" bit format
End signal:

Continue to output the low 50 microseconds after DHT11 the DATA pin output 40 data, and
changed the input state, along with pull-up resistor goes high. But DHT11 internal re—test environmental
temperature and humidity data, and record the data, waiting for the arrival of the external signal.

8. Application of information

1. Work and storage conditions

Outside the sensor the proposed scope of work may lead to temporary drift of the signal up to 300%RH. Return to
normal working conditions, sensor calibration status will slowly toward recovery. To speed up the recovery process
may refer to "resume processing". Prolonged use of non—normal operating conditions, will accelerate the aging of the

product.

Avoid placing the components on the long—term condensation and dry environment, as well as the following
environment.
A, salt spray
B, acidic or oxidizing gases such as sulfur dioxide, hydrochloric acid
Recommended storage environment
Temperature: 10 ~ 40 °C Humidity: 60% RH or less

2. The impact of exposure to chemicals

The capacitive humidity sensor has a layer by chemical vapor interference, the proliferation of chemicals in the
sensing layer may lead to drift and decreased sensitivity of the measured values. In a pure environment, contaminants
will slowly be released. Resume processing as described below will accelerate this process. The high concentration of

chemical pollution (such as ethanol) will lead to the complete damage of the sensitive layer of the sensor.

3. The temperature influence

Relative humidity of the gas to a large extent dependent on temperature. Therefore, in the measurement of humidity,
should be to ensure that the work of the humidity sensor at the same temperature. With the release of heat of
electronic components share a printed circuit board, the installation should be as far as possible the sensor away from
the electronic components and mounted below the heat source, while maintaining good ventilation of the enclosure.
To reduce the thermal conductivity sensor and printed circuit board copper plating should be the smallest possible,

and leaving a gap between the two.

4. Light impact

Prolonged exposure to sunlight or strong ultraviolet radiation, and degrade performance.

Aosong(Guangzhou) Electronics Co.,Ltd. TEL: 020-36042809 / 36380552 W\WW.aosong.com
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5. Resume processing

Placed under extreme working conditions or chemical vapor sensor, which allows it to return to the status of
calibration by the following handler. Maintain two hours in the humidity conditions of 45°C and <10% RH (dry);

followed by 20—30°C and> 70% RH humidity conditions to maintain more than five hours.

6. Wiring precautions
The quality of the signal wire will affect the quality of the valtage output, it is recommended to use high quality
shielded cable.

7. Welding information
Manual welding, in the maximum temperature of 300°C under the conditions of contact time shall be less than 3

seconds.

8. Product upgrades

Details, please the consultation Aosong electronics department.

9. The license agreement

Without the prior written permission of the copyright holder, shall not in any form or by any means, electronic
or mechanical (including photocopying), copy any part of this manual, nor shall its contents be communicated to a
third party. The contents are subject to change without notice.

The Company and third parties have ownership of the software, the user may use only signed a contract or

software license.

10, Warnings and personal injury

This product is not applied to the safety or emergency stop devices, as well as the failure of the product may
result in injury to any other application, unless a particular purpose or use authorized. Installation, handling, use or
maintenance of the product refer to product data sheets and application notes. Failure to comply with this
recommendation may result in death and serious personal injury. The Company will bear all damages resulting
personal injury or death, and waive any claims that the resulting subsidiary company managers and employees and

agents, distributors, etc. that may arise, including: a variety of costs, compensation costs, attorneys' fees, and so on.

11, Quality Assurance

The company and its direct purchaser of the product quality guarantee period of three months (from the date of
delivery). Publishes the technical specifications of the product data sheet shall prevail. Within the warranty period, the
product was confirmed that the quality is really defective, the company will provide free repair or replacement. The
user must satisfy the following conditions:

(D The product is found defective within 14 days written notice to the Company;

@ The product shall be paid by mail back to the company;

(3 The product should be within the warranty period.

The Company is only responsible for those used in the occasion of the technical condition of the product
defective product. Without any guarantee, warranty or written statement of its products used in special applications.
Company for its products applied to the reliability of the product or circuit does not make any commitment.

Aosong(Guangzhou) Electronics Co.,Ltd. TEL: 020-36042809 / 36380552 W\WW.aosong.com
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model: SCTO013

Characteristics:

Split core, 0.333V output, Built-in with sampling resistance ,

leading wire 1 metre, standard®3.5 three core plug output, ,
(Patent no.: ZL 2015 3 0060067.X)

Technical index:
Suspended mounting, output with cable
Operation temperature: -25C ~+70 C
Storage temperature: -30 C ~+90C
work voltage: <660V
Work frequency: 50Hz-1KHz
Dielectric strength: 3.5KV 50Hz 1min

Technical Parameters table:

RatedInpui(Effectivevelte) 10 20 30 50 | 80 100 A

measurement rani% 20%120% A
Ratedoutput | 0.333 v
Auccuracy \ ‘ 1 %
Linearity A \! %
ﬁ'equency [ 5071K Hz
weight 50 g

Order Format: model  Input ~ output Auccuracy
SCT013/xxA/0./333V/1%

Noted: The rated current <100A are the standard product

Outline size: (in:mm):

Wiring schemtic :

K
' ‘ @: N
[ (red)
L
Voltage output type : Built-in with sampling resistance
Voltage output type : not allowed secondary short circuit.

When the plug without audio frequency,
the white line is the end of the same name

Installation Diagram
Primary coil through hole method

£l

l.open the clamp  2.make it upper

o

3.put the primary ~ 4.close the clamp
coil in the hole

32 In
—
Standard 3.5 audio plug A
=
- HiF ’
1.5
=
23.5 22
Front view Side view

Al 4z
2.5] 4.5,

e

1K
ke

A
\J

Standard three core plug schematic diagram

www. yvhdc. com Email: yvhdc@yhdc. com
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General Notes

SIMCom offers this information as a service to its customers, to support application and
engineering efforts that use the products designed by SIMCom. The information provided is based
upon requirements specifically provided to SIMCom by the customers. SIMCom has not
undertaken any independent search for additional relevant information, including any information
that may be in the customer’s possession. Furthermore, system validation of this product designed
by SIMCom within a larger electronic system remains the responsibility of the customer or the
customer’s system integrator. All specifications supplied herein are subject to change.

Copyright

This document contains proprietary technical information which is the property of SIMCom
Limited., copying of this document and giving it to others and the using or communication of the
contents thereof, are forbidden without express authority. Offenders are liable to the payment of
damages. All rights reserved in the event of grant of a patent or the registration of a utility model
or design. All specification supplied herein are subject to change without notice at any time.

Copyright © Shanghai SIMCom Wireless Solutions Ltd. 2011
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SIM900 GSM Location AT Command Manual A commosny of S8 Tech

1 Introduction
This document presents the AT command of GSM location operation for SIM900. This document

can apply to the same series of the modules which contain GSM location function, like SIM900,
SIM900D, SIM900B and SIM900A.

1.1 Features

1.2 Reference

[1] SIM900 AT Commands Set

SINMI900_GSM Location AT Command Manual V1.00 10/17/2011
3
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2 2 AT commands

2.1 AT+CIPGSMLOC

CRGAEDRINIG, 18UUIAIUNTITAN
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This ma iR SsekesrienATieammand Matrsl¥t¥se only, not allowed for d4H#MErcial use.

Forbidden to modify the content, and cite the document when use.
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3 Examples

SIM900 GSM location module provides GSM location solution.The

examples for application.

3.1 Activate bearer profile

AT+SAPBR=3,1,"Contype","GPRS" //Set bearer parameter
OK

AT+SAPBR=3,1,"APN","CMNET"

OK

AT+SAPBR =1.1 /I Activate bearer context
OK

AT+SAPBR=2,1

+SAPBR: 1,1,"10.89.193.1"
OK

3.2 Getlocation

AT+CIPGSMLOC=1,1

+CIPGSMLOC: 0,121.354848,31.221402,2011/01/26,02:41:06
OK

AT+CIPGSMLOC=2,1

+CIPGSMLOC: 0,2011/01/26,03:12:58

OK

3.3 Deactivate bearer profile

AT+SAPBR=0,1 // Deactivate bearer context

OK

SINI900_GSM Location AT Command Manual V1.00
6

following is the

10/17/2011
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Contact us:

Shanghai SIMCom Wireless Solutions Ltd
Addr: Building A, SIM Technology Building, No.633,

Disdrict, Shanghai P.R. China 200355
Tel: +86 21 3252 3300

Fax: +86 21 3252 3301

URL: www.sim.com/wm

SIM900_GSM Location AT Command Manual V1.00

-

Jinzhong Road, Changning
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NEO-6

u-blox 6 GPS Modules
Data Sheet

Abstract

Technical data sheetdeseribing the cost effective, high-performance
u-blox 6 based NEQ-6 series of GPS modules; that brings the:high
performance of the-u-blox'6 positioning endine tothe miniature
NEO form factor.

These receivers combine a high level of integration capability with
flexible connectivity-options. in‘a small‘package. This makes them
perfectly suited for mass-market.end products with/strict!size and
cost requirements.

www.u-blox.com

16.0%.12.2 x:2.4mm
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GPS

locate, communicate, accelerate
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2 Pin Definition

2.1 Pin assignment

NEO-6
Top View

[
Figure 2 Pin Assignment
No Module Name
1 All Reserved
2 All SS_N
3 All TIMEPULSE
4 All EXTINTO
5 All USB_DM
6 All USB_DP
7 All VDDUSB
8 All Reserved
9 All VCC_RF
10 All GND
1 All RF_IN
12 All GND
13 All GND
14 All MOSVCFG_COMO
15 All MISO/CFG_COM1
16 All CFG_GPS0/SCK
17 All Reserved
18 All SDA2
19 All SCL2
20 All TxD1
21 All RxD1

GPS.G6-HW-09005-E
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NEO-6 - Data Sheet

Description
Reserved

SPI-Slave Select
Timepulse (1PPS)
External Interrupt Pin
USB Data

USB Data

USB Supply

See Hardware Integration Manual
Pin 8 and 9 must be connected together.

Output Voltage RF section

Pin 8 and 9 must be connected together.
Ground

GPS signal input

Ground

Ground

SPI MOSI / Configuration Pin.

Leave open if not used.

SPI MISO / Configuration Pin.

Leave open if not used.

Power Mode Configuration Pin / SPI Clock.

Leave open if not used.
Reserved

DDC Data

DDC Clock

Serial Port 1

Serial Port 1

Page 12 of 25
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NEO-6 - Data Sheet

No Module Name /0 Description
22 All V_BCKP I Backup voltage supply
23 All VvCC I Supply voltage
24 All GND | Ground
Table 8: Pinout
& Pins designated Reserved should not be used. For more information about Pinouts see the LEA-6/NEO-

6/MAX-6 Hardware Integration Manual [1].

GPS.G6-HW-09005-E
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3 Electrical specifications

3.1 Absolute maximum ratings

Parameter Symbol Module Min Max Units Condition
Power supply voltage VCC NEO-6G -0.5 20 \
NEO-6Q, 6M, 6P, 6V, 6T 0.5 36 \Y%
Backup battery voltage V_BCKP All 0.5 36 \
USB supply voltage VDDUSB All 0.5 36 \
Input pin voltage Vin All -0.5 36 \Y
Vin_usb All -0.5 VDDU V
SB
DC current trough any digital I/O Ipin 10 mA
pin (except supplies)
VCC_RF output current ICC_RF All 100 mA
Input power at RF_IN Prfin NEO-6Q, 6M, 6G, 6V, 6T 15 dBm )
source impedance
NEO-6P -5 dBm = 500, continuous
wave
Storage temperature Tstg All -40 85 ¢
Table 9: Absolute maximum ratings
& GPS receivers are Electrostatic Sensitive Devices (ESD) and require special precautions when

handling. For more information see chapter 6.4.

& Stressing the device beyond the “Absolute Maximum Ratings” may cause permanent damage.
These are stress ratings only. The product is not protected against overvoltage or reversed
voltages. If necessary, voltage spikes exceeding the power supply voltage specification, given in
table above, must be limited to values within the specified boundaries by using appropriate
protection diodes. For more information see the LEA-6/NEO-6/MAX-6 Hardware Integration
Manual [1].

GPS.G6-HW-09005-E Page 14 of 25
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3.2 Operating conditions

Parameter

Power supply voltage

Supply voltage USB
Backup battery voltage
Backup battery current

Input pin voltage range

Digital 10 Pin Low level input voltage
Digital 10 Pin High level input voltage
Digital 10 Pin Low level output voltage
Digital 10 Pin High level output voltage

USB_DM, USB_DP

VCC_RF voltage

VCC_RF output current
Antenna gain

Receiver Chain Noise Figure
Operating temperature

Table 10: Operating conditions

3.3 Indicative power requirements

Symbol
vCC

VDDUSB
V_BCKP
1I_BCKP

Vin
Vil
Vih
Vol

Voh
VinU
VCC_RF
ICC_RF
Gant
NFtot
Topr

Module

NEO-6G

NEO-6Q/M
NEO-6P/V/T

All
All
All

All
All
All
All
All
All
All
All
All
All
All

All specifications are at an ambient temperature of 25°C.

Operation beyond the specified operating conditions can affect device reliability.

Table 11 lists examples of the total system supply current for a possible application.

Parameter

Max. supply current

Average supply current'

lcc Acquisition

(Max Performance mode)

(Power Save mode/ 1 Hz)

Table 11: Indicative power requirements

Module

All

All
NEO-6G/Q/T
NEO-6M/P/V
NEO-6G/Q/T
NEO-6M/P/V
NEO-6G/Q
NEO-6M

NEO-6 - Data Sheet

Min Typ Max Units  Condition
1.75 1.8 1.95 \%
2.7 3.0 36 \%
3.0 33 36 \%
1.4 3.6 Vv
22 uA V_BCKP=1.8YV,
VCC =0V
0 VCC Vv
0 0.2*vCC V
0.7*vCC VCC V
0.4 V lol=4mA
VCC-0.4 vV loh=4mA
Compatible with USB with 22 Ohms series resistance
VCC-0.1 V
50 mA
50 dB
30 ' dB
-40 85 g6
Min Typ Max Units Condition
VCC=3.6V"*/
- A 195"
47" mA
40” mA
~ s VCC=3.0V"/
- A s
37* mA
12% mA
1% mA

Values in Table 11 are provided for customer information only as an example of typical power

requirements. Values are characterized on samples, actual power requirements can vary depending on
FW version used, external circuitry, number of SVs tracked, signal strength, type of start as well as time,
duration and conditions of test.

"* Use this figure to dimension maximum current capability of power supply. Measurement of this parameter with 1 Hz bandwidth.
" NEO-6Q, NEO-6M, NEO-6P, NEO-6V, NEO-6T

" NEO-6G

" Use this figure to determine required battery capacity.
" >8 SVs in view, CNo >40 dBHz, current average of 30 sec after cold start.
** With strong signals, all orbits available. For Cold Starts typical 12 min after first fix. For Hot Starts typical 15 s after first fix.

GPS.G6-HW-09005-E
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3.4 SPI timing diagrams

In order to avoid a faulty usage of the SPI, the user needs to comply with certain timing conditions. The
following signals need to be considered for timing constraints:

Symbol Description
SS_N Slave Select signal
SCK Slave Clock signal

Table 12: Symbol description

t t

INIT DES

A
A

i 11181 L

Figure 3: SPI timing diagram

3.4.1 Timing recommendations

Parameter Description Recommendation
t Initialization Time 500 ps

) 8 Deselect Time 1 ms

Bitrate 100 kbit/s

Table 13: SPI timing recommendations

& The values in the above table result from the requirement of an error-free transmission. By allowing just
a few errors, the byte rate could be increased considerably. These timings — and therefore the byte rate
— could also be improved by disabling other interfaces, e.g. the UART.

& The maximum bandwidth is 100 kbit/s*'.

*' This is a theoretical maximum, the protocol overhead is not considered.

GPS.G6-HW-09005-E Page 16 of 25
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4 Mechanical specifications

NEO-6 - Data Sheet
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Symbol Min. (mm) Typ. (mm) Max. (mm)
A 15.9 ' 16.0 16.6
B 12.1 12.2 12.3
@ 2.2 2.4 2.6
D 0.9 1.0 13
E 1.0 ey 1.2
5 29 3.0 3l
G 0.9 1.0 1.3
H 0.82
K 0.7 0.8 0.9
M 0.8 0.9 1.0
N 0.4 0.5 0.6
Weight 1.6g
Figure 4: Dimensions
& For information regarding the Paste Mask and Footprint see the LEA-6/NEO-6/MAX-6 Hardware

Integration Manual [1].

GPS.G6-HW-09005-E
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