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Uyari

* Bu slaytta anlatilan fikir ve gorusler Baris Sanli’nin
fikirleri olup, ilgili/iliskili/Uyesi oldugu kurum ve
kuruluslara atfedilemez.

* Yapilan projelerde tim elektrik kontrol ve glivenlik
onlemleri, yangin tehlikesine karsi gerekli tedbirler
alinmistir.

* Elektrik sakaya gelmez, guvenlik tedbirlerini almaya
yetkili bir profesyonel olmadan bu slaytlardaki
hicbir projeyi denemeyin. Hukuki sorumluluk kabul
edilmez.
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loT denince?

* Mikrobilgisayar
*Sensorler

*Big data

*Bulut
*Verimlilik



Toolkit — Alet takimi

TEES Elektronik set
Lego EV3
Raspberry Pi 1,2,3
Arduino Nano x2
Direnc seti
Kapasitor seti
Transistor seti

LED vs

Particle Photon
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http://barissanli.blogspot.com.tr/2014/02/lego-ev3-yuruyen-daha-dogrusu-emekleyen.html



Neden sicaklik

* Enerjideki degisimin cogu hava olaylari ile ilgili

* Temel parametre

Hava grafikleri — Weather Graphics

Istanbul Ankara

Istanbul  Lat: 41 Lon: 29 X Thu,16FEB2017 00Z Ankara Lat: 40 Lon: 33
850 hPo Temp n °C, 6h—Niederschlag in mm 850 hPa Temp

Wetterzentrale

Thu,16FEB2017 00Z
n °C, Bh—Niederschlag in mm

WAR WA

Wetterzentral

http //barissanli. com/hava/



Isinma etkisi

istanbul'da 1 Kasim 31 Aralik arasi Toplam HDD

(1sitma giin derece - 1sitma ihtiyaci)

Kaynak: degreedays.net (weather underground verileri ile)
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Proje 1 —loT’ye giris



Ik denemeler
Arduion + ESP8266 + DHT117?Ro0le




Donanim

b - e

i Arduino
| Nano v3

KENaraa pnir K goraugumaen NOrmaiae uata pin 1niNe pagiamam ZEreken pui-up resistoru inmai etmm. sagiant ReEsim LU

http://www.barissanli.com/electronics/webserver.php



Yazilim

c  Setup kisminda
vold setup()
: a  Once iletisim hizini 9600 yap
Serial.begin (9600);
espBlEE.begin(%600) ;
k.  SonraESP'yiresetle
sendDatai"AT+RST'r ' n",2000,DEBUG) ; // reser module
c. ESP'vihbir kablosuz noktaya baglanacak hale getir
sendData("AT+CWMODE=1" ¢ n", 1000,DEBUG) ;
d. Baglanacagimiz kablosuz modemin ismive sifresini gir ve baglanmak igin biraz bekle. Burada komutunuz asagidaki sekilde clma
sendDatal"AT+CWIAP=\"Kablosuz nokta\" .\"Sﬁre\r':\rl\(]::.SDDO.DE BUG);

it
sendData("AT+HCWIAP="" o "r'n",5000,DEBUG) ;
delay(2000);
g. IPadresinial
sendDaca ("AT+CIFSR'r'n",3000, DEBUG); // get ip address
f. Coklu baglantiya ayarla
sendData ("AT+CIPMUX=1\r'n",1000,DEBUG) ; // configure for multiple comnections
g Sunucu clarak 80nci portu ag
sendData (“AT+CIPSERVER=1,80 r.n",1000,DEBUG) ;

ff turn on se

rer on port 80

d. LoopKisminda
L loop ()

a.  DHT'ye bhaglan
DHT. readll (dht_dpin) ;
b. ESP8266 hazirise
if{espB2E6.avallable()) // check if the esp is sending a message
1
c. Biraz bekle
delay(1000) »

d.  connectionD'yial
int connectionld = espBIEE.r=ad()-48;

e. Weh sayfas verisini hazrla, DHT 'den aldizin sicakhik (DHT.temperature) ve nem (DHT.humidity) degerlerini concat komutu ile ek
String webpage = "<hl>Arduine! - BARIS SANLI</hl><brs<hl>Nem: ";
webpage. ¢

webpage+="<br><a href='"?pin=on\"><buttonr><hl>LEDZ</hl></buttons</a";
£ Hazrladigin web sayfasin ggnder

String cipSend = "AT+CIPSEND=";

cipSend += comnectionld;

eipSend += "z

cipSend +=wehpage.lengthi{);

cipSend +="\r'n";

sendData(cipSend, 1000, DEBUG) :
sendData (vebpage, 1000, DEBUG)

g Ve kapat
String closeCommand = "AT+CTPCLOSE=";
closeCommandt=connectionld; // append comnmection id
closeCommand+=""rc n";

sendData (closeCommand, 3000, DEBUG) ;
delay(1000);



Ik ciktl

Arduino! - BARIS SANLI

Nem: 3000
Sicaklik 28.00 C

LED2




Proje 2 — Minimalist Yaklasim



NodeMCU

NodeMcu Lua WIFI Development Board F
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Ayni Proje NodeMCU

* Minimal tasarim

http://www.barissanli.com/electronics/nodemcu.php

[IThingSpeak™ chan

Channel 45747

Channel ID: 45747
Author: barissanli
Access: Public
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Sicaklik

Sicaklik - C
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Proje 3 — Elektrik Talep Takibi



Spark)Particle Photon

www.spark.io/start

Bulut destekli

Web arayizu ile gelistirme
Arduino uyumlu

Web: build.particle.io

illa cloud’a baglanacak

Particle Apps

Current Apg
ENERGYMON o

My energy maonitor

Files
ENERGYMON.INO

Included legacy libraries
SEMONLIB

REMOVE APP

My app:s

BLINK AN LED
LEDS
RC-SWITCH
ENERGYMON
NANODR

CREATE NEW APP

BLINK AN LED &
WEB-CONNECTED LED &
FUNCTION VARIABLE &
PUBLISH &

SUBSCRIBE &

TINKER B

[N B TR N

EnergyMonitor emonl;
: resultstr[46

setup()

Serial.begi
Spark.variable
emonl.current(
syc=1;

loop()

e Irms
double x=-Irms;
Serial.print(x);

Serial.printl
val[syc]-x

syc=syc+1;

413

H
("res " resultstr, STRING);

emonl.calcIrms(15888);




Donanim

http://www.barissanli.com/electronics/spark.php



Ik sonuclar
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En d6nemli Sonuc

Household Consumption (Hourly, Average, every 6 seconds)

log{Thketan)
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Kisin Elektrik Faturalari
neden yuksek gelir?
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Yaz — Kis farki

Kombi dur-kalk
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Proje 4 — Elektrik Talep
Yonetimi




Gelecekteki Enerji Sistemler!

* Dagitik
e Her noktadan sistem hizmetlerine destek

* Talep egrisi




Proje sistemi

HTML -
internet Sitesi

fibee///C\ser..manoDR/testhim %
& fledlIC: sers/nen/Documen
Hang 63

son Plug A soff
bon PhgB bott

Miidahalesiz Akim Radyo Verici(433 Mhz)
Sensoril

Uzaktan Ev

Kumandal prizler
araglan



NanoDR - Yazilim

‘article Ap

Current Apr
RCSwitch mySwitch = RCSwitch();
ANODR o EnergyMonitor emonl;

char resultstr[454];

NANODR.INO
RCSWITCH.CPP
RCSWITCH.H setup()
Serial.begin(26
. Spark.variable( " resultstr, ST
3 emonl.current (2, ); RCSwitch Cpp
syc=1; -
Time.zone(3);
SEMONLIB
mySwitch.enableTransmit(De);
mySwitch.setPulselength
REMOVE APP Spark . function("rc-switch
RCSwitch mySwitch RCSwitch();
My apps d loop() EnergyMonitor emonl;
i X . char resultstr[454];
Serial.print("Time: "); t syc;
hr-Time.hour(); uble wval[l4];
min-Time.minute();
BLINK AN LED Serial.printIln{millis());
LEDS Serial.println(Time.now());
RC-SWITCH :er‘:lal.pr%ntlr(Tim?. .irrE-Str'());
erial.print("hour:");
ENERGYMON r a[48];

NANODR sprintf(a,"This is hour: %d , min %d",hr,min);

CREATE NEW APP

emonl.calcIrms(
e x=Irms;
Serial.print(x)
serial.println(
val[syc]-x
Example apps (syc:11){
(resultstr, “{\"rl

. BLINK AN LED &
2. WEB-CONNECTED LED

http://www.barissanli.com/electronics/spark.php



Uygulama
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Proje 5 — Depolamali GUnes
Sistemi ile beslenen Raspberry pi



Parca listesi

virici inverter 300W USEB LI

40Watt Polikristal Gineg Paneli Solar Panel Power Tnw 12 20V C
I 300w_
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. N~ 4 ]
2016/ L ; 2018.-'1_
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Versiyon 1
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Sorunlar

* Inverter verimsiz 10W (Raspberry pi 5W)

* Kontrol yok

* Pil cok hizli doluyor (veya ben 6yle saniyorum)
* Olclim ve sonuc grafikleme



Ve veriler

Watts Balance

50 —— Watts from
Battery
— Watts from
25 solar
0
-25
-50
12:00 AM 4:00 AM 8:00 AM 12:00 PM 4:00 PM 8:00 PM
Temperature and Humidity
40 —— Humidity(%)
—— Temperat...

30

20

http://barissanli.com/ev



Akim - Volta]

Voltage Balance

14.0 — Battery
Voltage
— Panel

133 Voltage
12.6
11.9
11.2

12:00 AM 4:00 AM 8:00 AM 12:00 PM 4:00 PM 8:00 PM
Current(Ampere) Balance
2 —— Battery Amp

— Panel Amp
1
0
-1
-2

12:00 AM 4:00 AM 8:00 AM 12:00 PM 4:00 PM 8:00 PM



Versiyon 2 — Aktif kontrol

Adaptor ve Uzaktan kumandali pri

......



Sistem

......
........

. Us 3
ﬁ Raspberry pi

Gunes Paneli (40W)

N

Araba Aksu

Evirici




Veriler

09:00 12:00

15:00

— Watts from
Battery

— Watts from
solar

~——— Watts from
Grid

Voltage Balance

—— Battery
Voltage
— Panel
14 Violtage
—— Grid Voltage
13
12 /"
Wik
11
20:00 00:00 04:00 08:00 12:00
Battery Amp
. Panel Amp
~——— Grid Amp
15
0.0
15
3.0

09:00 12:00

15:00



Sorunlar

* Python (string to int conversion & comparison)
* Python (failed internet connection — try:catch)

Watts Balance

“ —— Watts from
Battery
— Watts from
20 solar
WA A, Watts from
AL Grid
A_A A L AA ALk L

———

i |

-20

-40
20:00 00:00 04:00 08:00 12:00



Ne dgrenildi?

e 10 Wattlik bir baz yuk icin minimum 60 Watt panel
gerekiyor (gliineslenmeye bagl)

* Deep discharge — derin desarj pil gerek

e Aktif pil yonetimi 6nemli
e Off-peak charge yeterli olmuyor

* Yazilim test asamasi cok kritik



Sonuc



Enerji sektorl 10T ile icice girecek

e Siberglivenlik?

* Akilli saya¢c mi1 WiFi Saya¢c mi?

* Bulut kacinilmaz gibi

e Data analytics olmazsa veri anlamlandirilamaz
* Enerji = fonksiyon(insan aktivitesi)

* Sensor= fonksiyon(insan +doga aktivitesi)

* |oT Enerjiyi yorumlama seklini degistirir (6rneklerde
goruldu)



Buradan nereye

 Her ev tuketici 6-12 kW demand ile
faturalandiriliyor

* 100 W/abone yonetilebilir ~35 milyon abone

* 3.5 milyar Watt= 3500 MW anlik yonetilebilir glic

* Fakat veri miktari da (x 35 milyon)

* Siber guivenlik gereken nokta sayisi da (x35 milyon)
e lyisi ile kotusu ile, firsat ve sorunlari ile geliyor

* Ama hangi hizla?



letisim

e Baris Sanli

 www.barissanli.com/electronics

e Twitter.com/barissanli
e barissanli2Z@gmail.com
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