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ABSTRACT

Nowadays, technology is advancing rapidly. To facilitate comfortable for
human, air conditioner-is-kind of Electric appliance that human use for convenience.
Because Thailand is situated in- tropical landscapes. People need to turn on air
conditioner to keep cool and turn off when not needed. Therefore, the device was
invented accessories that help control the on - off air conditioner to maximize
convenience of use to the users. The board's AVR family of microcontrollers, also
vknov‘vn as Arduino was used as a control (Controller) which works follow the program
is written to-turn - off the air conditioner according to the setting time via the Internet
within the same LAN network. User can set time to turn on-off air conditioner in the
web. User also can turn on-off air conditioner via touch screen display. The air
conditioner controlled device follows the setting time can be used in everyday life

and have efficiency. To facilitate comfort to the user.
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uuswesiaunsavildvninm wazauguriuseivaniuilagluissniuaudiunans

1.3 YauUlUAYaelATIY
1. Woulsunsulf Arduino board ansadada-Uaedesusuemamunandifmun
2. awnsomununisilin-Uaindesueniaituszuudumeditn feduusiees
3. awnsomuaumsiUa-Uniadosiueiniasuminee HMI dhensldutimevivaniy
4. aunsaremUANsEFUNMSIA U tATe SN AlFSRluTRTRek Y
e soumginiaalilutoniug

1.4 YunaunsAnE
1. Annmsiidnusiiggues Arduino uazaunsaildnusauiuuesa Arduino
Anwdeulunisyioy wazeaniuusninuas
viinnsdndogunsaline washnsres ianag
Anwn1sileulusunsy Arduino
Y ndgulusunsuas Arduino Laznadeumsyihanutedy
6. YIMITeulUIUNIUNAAOUNISAARESEUIN Arduino fiu qUnsaﬁﬁaanuvuﬁﬁaxﬁa

AN A

Tavinnumafisesns
7. ¥ihmsiWeusie Arduino fu gunsainndinild wazsaulusunsudsuliiie dula-Us
wiaalFunIMmAnIuIEIA W
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2.1 AanuiiUesAuiieany Arduino MEGA 2560 R3 board
\Huvesalulasneulnsiaeinsena AVR AfintsWiamuuuy Open  Sourcefiaiinig

\Wamedoyayianu Hardware way Software dsfvasagnosnuuuanlildemldirefanung

'
L

dmiuliSuay ‘s’mﬁg\ig’ﬂ%’mué’ammsmﬁmLmaﬂ,Lﬁmﬁmasﬁmmsﬁaaamﬁ’aﬁwa‘%m VED!
Wsunsusielsiuasn Arduino fuliaunsaregunsaiiasusnenlfazen Aerldnuasnsade
wasddnmselindanmensnuditeuseiiuniion 70 vstuesaviaiiton L aInE1LN5e
\Rendefiuuasalasn (Shield) UssLanenes | \du XBee  Shield, Music  Shield, Relay
Shield, Wireless  Shield, GPRS ~ Shield Uy | 1sefuuada Arduino wdndeulusunsy
Waureldlas

Arduino Mesa 2560 fiailuuasagulualuvenszna Arduino  finuautifsneg
WiaTuRn Arduino Uno R3 Tneag 14 ATmega2560 fifmiammusunas 256 KB usu 8
kB #lidus 7 §a 12V LLsaﬁumaqsawaQﬁ 5 V. i1 Digital Input / Output wanie 54 91
(10u PWM- 16 14 ) 3 Analog Input 16 %1 Serial UART 4 4 12C 1 4@ SPI 1 4 (Teu
TUsunsuuy Arduino IDE waeldsunsushy USB: svwiilaindu Arduino fidvineeush

wazdsyaynanalinelteumNnn Ty



2.1 Iﬂsaﬁ%ﬂaﬁugﬂwaa Arduino MEGA 2560 R3 board

o o ICSP for 16U2
< ¢ USBinterface
s MISO
SCK
Reset

(i2c) scL
(12C) SDA

Intarrupt 0
interrupt 5
interrupt 4
interrupt 3
interrupt 2

-
>
£
2

SV pins
23
25
27
usBe 29
1o computer
v ICSP for
fou’ e g : ATmega2560
‘! -b_dl-t:nu-h. g . -
- @
e ] | PWM on
ol 44,45 46
. (SP1) MOSI
7012y (SPI) S8
DC input,
center use for digial
positive ground
£} ggds 3
2 o:
s 5
o -1 .
JUN 2.1 1A5aas1enug s Arduino MEGA 2560 R3 board
= I |
2.1.1.1 wiuardselevinmsldnuvsawaindneg
® USB JACK lai@msusaiu Computer Wiodwlnanlusunsuidn MC
wazelWlituuase

® Reset Button (Ul Reset Tinailanasnsti MCU 13unnsmall

e |CSP Port (In-circuit serial programming) Atmega2560 1iluwasayi 14l lsunsy

Bootloader
e Digital Pins Digital I/O fausiun DO f¢D13 won9n U Pin 9g4i
WehiBuq uRuse e Pin0.1 [uan TxRY Serial, Pin3,5.6,9 10 kay 11 15 PWM
® MCU (Microcontroller) Atmega 2560 18u MCU duuuasa Arduino
« Analog Pins wana sy Digital 1/0 ud favaeudiu dosdu
Ty EUNEDN FausT AO-A5
e Power Pins IWidsswaseiniiosonsndlwliiuisesnely
Ussnauspanlwi@es +3.3 V. 45V, GND, Vin
® Power Jack SulWa1n Adapter Imaﬁmaﬁua@:ssij 7-12V
® Power LED fhuansdnugimauiifliidesiedndiuada

w

® Pins 13(LED) fuansanugii Pin laqlul3 Pins nauilgnldauey



[

® Rx,Tx (LED) fuanaaniugd Pin Rx,Tx aoulignldiuey

THE
DEFINITIVE

ARDUINO

PINOUT DIAGRAM

{pcntz | { AO8S1

e

AL e

£ sh=otut

Wte max 20dng
O enTire pockage

¥ OF 7% 100Pn out
ATmegaB40’ 12802

2560,

s ron |
ot P

g‘d'ﬁ 2.3 Pinout Diagram 831 MCU (Microcontroller) Atmega2560



vosavnandlulnsmoulnsalaes Arduino MEGA 2560 R3 board 931l EDUARIHARD

Liffusmumien Digital 13 ansaihlu@eulusunsunaasunsyianuesveianaaesls

2.1.2 auaulAdosdiures Arduino MEGA 2560 R3 board

Arduino MEGA 2560 R3 board i Microcontroller board 14 ATmega
2560 1¥u MCU wéndesaiiazdian Digital 54 91 SunwAedwn @ansoviuiu Pwm 163
14 9) wasiv Analog Buwnladn 16 wn, $ufimud 16 MHz & USB Connector uas
Power Jack DC Concept 9839 Arduino Board finndlorrwavann delunisidonse
ifuneuiiees anansode USB whiudesreuwese fanunse Run TWsunsudi Board 1¢f
mmxﬁw%’usgﬁﬁﬁﬁ’aﬁuﬁuﬁﬂmﬁm
TnefisnenziBundadl
Microcontroller ATmega 2560
Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital 1/0 Pins 54 (of which 14 provide PWM output , 4 UART TTL)
Analog Input Pins 16

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

256 KB of which 8 KB used by bootloader used
Flash Memory
by boot loader

SRAM 8 KB (ATmega2560)
EEPROM 4 KB (ATmega2560)
Clock Speed 16 MHz

2.1.3 Arduino Software
o dwariuaf Arduino IDE TunsiTeulusunsy Taesiesdu 1.0.x uaz 1.5x
wagldmIussuuUfURnng Windows, Linux, Mac OS X sauvialdniw ¢/Cr+ Tunsidou
TUsunsy (5end1 Arduino Sketch) fatuannsaidoulusunsuidsingld (Object-oriented
Programming: OOP) Aana (Class) 138 pauian (Object) iAgadasunisldiauansnuineg

109072Us¥aARa viselsunn Winspealvsaass (Microcontroller)
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o ilyaidedmsuldanmes Arduino Tnefimsasieflaidu (Functions) w3e
AdaliliSenldoumaneids wasdmvitluguvetlavansluniw Co+
(C++ Library) 149

Mwdved  Arduino  axdanUigUuuUlASsE eI silaulusunsuudiugen
waneq dndladenudazdnd “deaifu wandlodiliidunsudndhety fovdonda
“Wsunsy” Ieglaseasinis@eulsunsuves Arduino %n9  TUsunsuazUsznaulusie
ﬂaﬁ%’uaﬁ’ﬂu’aumw’[ﬂmﬁLLﬁaéwqﬁaaqmﬁaqﬁ 2 flaridufte setup() uaw loop()

- Setup() : Wuileddutafuiivioarmualifinnglusunsy Seudiunlusunsuegl
fosmsldanAdesududeasyneliaue wssilifesdoundtlaindnadulnm o 7
THdumivusveuiupesiteidy  lnsilerduiarlfamivvssaidaridosnislilusunsam
ufisasouien neuSuduinsastusunsunsusnwinu Feldudsdaisatunis Setup
An1sviausen Wwuntsimuamthiivesnisldeiumes Pin Mode uazA Baud rate dmsu
msldnudeasweineunau usu

- Loop() - t¥uduileridudsduidosi wuabidlunnlusinsu wuieiufuiladdy
setup() Tneflaridu Loop() f'IﬂsT‘?’ﬂumiusﬁgﬁ'}e‘i’qﬁﬁamﬁ’lv’ﬁﬂsLmuﬁﬂmmﬂmuiawgﬂ'q

Al SadSeuideulsiu faddu main 0 Tu ANSCHC

2.2 FumsunisBudulfens Arduino MEGA 2560 R3 board

1. a21flvan Arduino IDE 133 esmauianes ws1zlasosdmsuvasatu
imag:'[ulwﬁ'ﬁﬁw Inen1ulnaalaaan http:/Zarduino.cc/en/Main/Software Wi
Unzip 3iladilanagosns

2. fevesa Arduino MEGA 2560 R3 Wnitunsuininessum1a USB PORT seguil
2.4

gﬂﬁ 2.4 §p819RUBSA Arduino MEGA 2560 R3 WNfumaufiamaskiunig USB
PORT
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3. 91U windows azyinsmlasiaesusvgliny Aagui 2.5

[ Oriver sofrware Installation [

[ 4 Oriver Saftware Instaliation =)

Device driver software was not successfully installed

Pleage congult with your d
Unidentified Device

P=) v P ¢ B
JUR 2.5 widnswalasinesaes windows

v a P a < VoA .
4, TAnlU7 device manager UAAANUN unknown LaaLden update driver

e o] m_ e ~onoons Mﬂl
TR T Y s JiSeusRti EY i

Ry, Dsplay adapters

B3 Hoeun otedace Devces

g W€ ATAVATAST comtroleas
+ B imazmg e

¢ kmga

—ryboards
+ I Mg and cthes panting dences
& Modors
K facato
s Pctwerk sapters
&% TG 0 Wireless UAH Mo BCT Fxpress Adspter
& EnGenws B2 11n Whseless USE Adagter
F Inted T A5TTUA Grgabt Nebw ek Connection
§ VetusBos Ham Oy Ehernet Adepter
8 Veare Vitul [themet Adepter fos Vinetl
A¥ Whdevre ot Ethermet Adapler for Vinetd

+ 8 Cither derces
0 Ul dey =~ TEmst
7 e B UrbacDi St
Bl Procermn | o Daskle
0 Sewemny Doates 1 Dametall

) m,,g,...,[ Scan for hardvce changes

§ Uneerca S, TS

bk es the Upsete Drver Software Wizard fer

= [ P . ¢ i
JUM 2.6 nswitgwiidle windows wilasesliiee



5. \ADnkuY browse my computer AI3UA 2.7

'Gj '« Update Driver Software - Unknown Device
|

How do you want to search for driver software?

+ Search automatically for updated driver software

‘Windows will search your computer and the Internat for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

!
<+ Browse my computer for driver software | f
Lecate and inztall driver software manually. |

|

d g 1 £ ! =
UM 2.7 Menamunaenisideniiy browse my computer

; { el \ .
6. Vdon browse Wile3iies Arduino Iﬂawaw Xooodarduino-xaoddrivers ey
dl H 1 L7 4
1D UATBINHNENTDY Include subfolders pan fagui 2.8

# Let me pick from a list of device driversion my computer

This hist wall show installed driver software compatible with the device, and all deiver
software in the same category as the device.

JUN 2.8 113 browse TU#lasiaes Arduino



7. \&on Install this driver software anyway ﬁagﬂﬁ 2.9

Fica
% Windows Security g

@ Windows can't verify the publisher of this driver software

< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device,

Install this driver software anyway

Only install driver software obtained from your man
disc. Unsigned software from other sources may harm'y 'er or steal
infarmation,

v See details

gﬂﬁ 2.9 N3 Install this driver software anyway

8. WioAurniumaull Windows fisx§inuedn Arduino MEGA 2560 R3

2.3 A5n15AAAY Arduino software 1.0.5

N15Alvan Arduino IDE anliftesasnaufiamesaidlvas laain

s

httpy/arduino.cc/en/Main/Software Iapiidunouitnnse

S E:ﬂg

& et [

1. Wi uled hitp://arduino.cc avlemiiniuBun fgui 2.10

ARDUINO

Home  Buy  Downlead  Products

ARDUINO
DAY 2015

OPEM SOUNCE 3D PRINTED

ROCKET ENCINE CONTROLLED

8Y ARDUIND

UM 2.10 wihwdnves 1iulen http://arduino.cc

10
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2 nadandluy Download axldintiiiutiumn dygui 2.11

Download

Windows invatie
Windows 2w fee for nee agmen mauas

e s0uce Leasy s
8 Lk Mac OF X for jea & (reeorreried)
% RSN e . MAaL OS5 X fur java 7 (suparsmantad)
. B g Linan 12 bas
wihe page for onta aror Uinux e vey
y

bmigare Notes  Source Code

ARDUTNOIT 0 ol

PREVIOUS RELEASES INTEL GALILEO"AND EDISON

Dowhitiad the Aduino 10 Bang al the esvious ve Biond ol Lhe Do vond e Rt s St iotel Gaies ard e
Kl iro Software Aaiaie for Windows, Ui, % W 05 IntghCacn betrcs Av v, LN 2 N 05 X

el &1 My w
JUN 2,11 ynssilavdsannaiuy Download

3. naiiiendl- PREVIOUS RELEASES 1ioazaatiluan ARDUINO 10.5 :nntiunn
a = ; = = v : ¢ v
Fenl Windows w3a Windows installer ilomailvaniaseausylmiu ziplvld fasud 2.12

Arduino 1.0.x

These B ke afe no lonnel JUpnmad byt Savalsrmand taam
108 Wirer i
4 ekt mctaber 1 ‘R boted
104 WA g
o
103 MAC D ¥
hosted DR
102 ' > g
oy
101 X -
A8 o G

1o

gﬂﬁ 2.12 - wianivan ARDUINO 1.0.5

4, \flanadandt Windows ZIP file for non admin install udlunsiifidonsons
Windows Installer azvian1sanvdlnan EXE W& (arduino-1.0.5.exe) wag ievinisanii
Tnanada axiunteeauinoy run Tusunsuvde save Tusunsy Tiden save WUsunsuiite
th Wsunsuldandslumends udsmndulivhnissuidandn Tsunsailivls ssdsng

o [ A4 a o v a ) &
wuqﬂal’l’"ﬂqma%a Li’e)x‘lﬁ“?]ﬁ%iﬂ%ﬂaﬂ | Agree QGEUV] 2.13
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o) Ardumo Setup; License Agreement - ﬁ

-

Please review the hcense agreement before instaling Arduno, 1 you
o accept all terms of the agreement, chok 1 Agree,

FNULESSER GENERAL PUBLIC LICENSE A
Version 3, 29 June 2007
iCopyright (C) 2007 Free Software Foundabon, Inc. <htmp:(ifsf org/>

Everyone is permitted to copy and distribute verbatim copees of thes lcense
document, but changing it is not allowed,

This version of the GNU Lesser General Pubbz License incorper ates the terms
and conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below.

cae |

o v o v oW A & oa ¢ o a o
gﬂuﬂ 2.13 WUTWWQLL%Q%a%aLiaqauﬂﬂ‘mﬁﬂ@quﬂhﬁmﬁﬁ@

5. wasmdussuingmihaegeumasunisinawesnazinaalusunsulinay
Browseustdonmumviisinaimesidaanisudanaty - Install - Welusunsiinisinsaaions

U57n9) shorteut drydnuaiveal Arduino Antiae Desktop

2.4 @agrailedtunisineruRiequas Arduino MEGA 2560 R3 Miiaadasiu

a9y

2.4.1 Temperature Sensor lugatiieiadgamgiitazanuduaindauindon
Iagagld DHT11 Humidity and Temperature Sensor S2alffuUa5A Arduino
i Module #lilunIs¥ngamgdfummduluenea Inennautifives DHT11 feil
o uguinemmty 20 - 90% RH - TneilFAsmsiugiug +- 5% RH A
azldenlunisin 1 % uanmaliuu 8 U
o Juingaumnil 0 -50 sarwaldesd lnedeanuwiug + 2 ssrnwaidod
AMNELAEALUNITIN 1 ssrwallied uanwnaluy 8 On

=l

¢ i PIN 4 151eaziBennaguiuuy
® AuNIzld 0.5 - 2.5 mA (VULYINNTINAT) NSEAULTIAU 3 - 5.5 VDC

® g1uAIdys I (Sample Rate) 10 1 3unii
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2.4.1.1 3Fn1sealderu DHT11 Auussm Ardiono

VDD voD
5K

1Pin

MCU |=——i22a 222 | DHT11

4Pin
GND

sUM 214 FBnseisldern DHTLT Auuada Arduino

lunismsseiauuuyn® fa seesvinesEndng Sensor fUs Arduino vnafuluiiy 20
wnsaadly Pull up resistor AwR 5 kQ (Aesmumiu 5k fuwidsnousaiunassaidily
71 DATA )

® Pin 1 ganv VDD

- I o
® Pin 2 naiUuw1 DATA
e pin3 Lilaly

® Pin 4 ansnng
el HuuaIT 1oLy VDD 9u9 3-5.5 VDC laedoanoazyinly DHT11 danunseald

auldiv Arduine #ane3u L Arduino. Due %383 UNO Way Mega/Mega ADK

2.4.1.2 Fmsdedaya DHT11 Auuasa Arduino
nsdeansfu Arduino Tgriy MCU #1873 Sinele-wire Two-way
Serial interface viomsdoasoynsudasnidlastiaeduiilnonsivansuuvilasidany
domsifisaduiioduazdedoualdiann MCU Wilsh DHT11 warlumenduiufianansads
Foyalfiann DHT11 Tufidh Mcu

R
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MCU sends out DHT11 sends out

Vee S signal Response signal Sending 0 | Sending 1 i
0\ J 1 ‘
Gnd | ' : ' ’ h f
everrennh e i ;
"“Si8ms 7040 80 s 80 us ' 50 ps 2":'52“ 50 s 70 us

MCU signal Data transfer begins

DHT11 signal

UM 215 Timing diagram Wamans ddaya DHT11 fiy MCU

2.4.2 uga Real Time Clock (RTC)

luga Real Time Clock (RTC) fife unsaliilsiAnanniueds Tneindn
vaulasmsTudyanasniiniilauaan | Crystal fzi'oma'g'mxﬁdmﬁﬁaamﬁaﬁmﬁwﬁﬁu
mstuiinnanagheterdosfauiiegbifilidouniihuesaniafdmailinels v
ligoadananndaalndnsmnniivens s e

Tuga RTC dufusddatunstinuiidestimstiufinng  (Time Stamp)
W gUnsal Data logger tUusiu

aumTifesns RTC module faesH1 Arduino- Board: iffafunan igu
millis) ogudafe lulmslusiwaesiduilslunsiwes Arduino Board vivangtu

& as L) ) o y J 1 =t = 1 o
Aosinnuranefledde ldaagiluddanugiu @y uin au guuaems luutinisinseniu

gunsnimeuen - Adanninedusntuiidouadly Sketch tuazvheuiuy aynsy (Serial)

q

G e

AR YIMIUNaLUSTIA ﬁ'ﬂﬁm3ﬁ1qwuﬂumﬁwé’a€furmflﬁuaagnsumu”LUéhsJ Mlvnanalde

domsua Fuailalideien msizgaunsniwe (Interrupt) 3IMATEIEUY 1IaTM1HaN

D '3
o @ al

o = ' o 2 o e w arat ) wolA o v a
nsldandetl Seluanursonhudunainuad sinsensUuinlunSeutuandug Aresnsin
1

et Tunsuszendldfvnudseenisiaiiuiug wasilunanuwing
ven Juil iou U 4ilus unit Iuidednifusiedldeunsaimiminidunauen Safvilvides
ey naniinian Crystal uensnamnameuiu  Ineiin1seoniuu Chip Matsuuy fivih
il wazrdsldanure Aereruluiivesalagldnisdeansuuu 12C w3 Inter - Integrated
Circuit 74 SDA SCL VCC waz GND i

1 1 @ dld ) @ a L= o/ b g =l 1

usiognalsfimunisitfivanegufvilliifeanuduauld Tuga RTC duilegnany

WUU 19 DS3231, DS1302, Tiny RTC 12C 24C32 DS1307 usazsuiasiianumaiuluben

P v =i o o
"UENﬂ’J’]iJaBLBEJﬂ‘Lum'ii)UL’Jm, NFULUALADIATTDY, VUIA LLAsI1AT
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3UTi 2.16 #9873 Tiny RTC 12C 24C32 DS1307

2.4.2.1 AouaNUR

Usznaume DS1307 RTC IC

Usenaumedl 24C32AN EEPROM dmsunsdiiinisldaui
Ry

UsEnausme Lunwes LIR2032 Aluwlosau 3.6V
Usenausudauseanu DS1820 In3exingaumniil 1 ane (il
ninsnshanniasmuaeiidulumunessiu | 120 wid
"BAT 9 faziionsoidniunn ADC e tausadiuunees
ds1307 sinulusialuuninetlenvse BCD
anansolifuuiRniias EEPROM asdafiumudsyiavuainiu
ndumesINERYNTILALY 2 we @oteys SDA uay SCL
Ay warannsodeualagns Ity Arduino MEGA 2560

R3 loglufoaisi@miuniiy tumnassnaevitnula

2.4.2.2 A5naldau

Tiny RTC 12C modules 24C32 memory DS1307 clock fiuuasn

Arduino Tugauiin1 RTC DS1307 fwmesinanisidauiuy 12C saanslianudsl

WosN VCC Apvinnuusanubyyly s5v
Wos$N GND A9idfu GND
WBIN SCL faltnfiu A5

NBIN SDA sawniu Ad
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2.4.3 Ethernet Shield W5100 R3

f1doensi Arduino anansafiedefuisiets wiadeudetuduaeiidnls
Lﬁaﬁ%iﬁazmﬂ‘lumﬁmuamLLaxo'ﬁmmqumfﬁﬁm q 19U NIATRIR 1 TlsRnm
13 inguulnséwitledls wSensilalanadldliiimiumedusesidaswildlay Ethemet
Shield W5100 R3 flanunsailiende Arduino gunsaifneq fidesniseituny Ethemet n3a
Internet 16

UDS" Module Ethernet Shield W5100 ldawlneideuasuusuesa
Arduino Meea fiamsalinuldlassnnadiiveudou SD Card vilwazmnlumsthudin

ToyadnuIuun 9 a3uu SD Card louag lauBunsgiundouldnu

31]‘?"; 217 wanasiagng Ethernet Shield W5100 R3

nseniY Ethernet Shield Hveldene RIA5 o1aesld CATS wi3e CAT6 lnsanunsn
14 DHCP 16 winsisonseseninaasadwiodldais Cross Over aginsglaliiness Cross

over meflu mmisrluntsdeansvasuasad awegil 10/50 Mbps 38 10/100 Mbps

ludnwes Ethernet Shield flugatianinsasasiu Power over Ethernet (PoE)

aunsaldivasinalnvesvesalawe wonvintdallnianinadeauisoasuiulanad

PWR:  Ivluanadeyeyne Power

LINK:  Trluansaanunisaiswinaauazanndvandoyanuniote
FULLD : uansaniugvosmsidousowuy Full Duplex

100M :  uansaausdlofinsidoudeindorialdia 100 Mbps
RX:  lWuamsanuzidle Ethemet shield fn1siuteya

TK: Inuansaonuziile Etheret shield finsdetoya

COLL : lvuansanuziiiodl IP vuriuvean3ov e
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2.4.4 Touch screen (3.2 inch TFT LCD module Display with touch panel
SD Card)

WunthaevvanSunume 3.2 97 Ausznauluse SD card Tudh

(%]

mgﬂﬁ 2.18

a 1

< v o =
3UN 2.18 FOYNWUIDNTANIY

2.4.4.1 msldumthoaiivansuiiiuuase Arduino
setfiaviransuialy Taesnaziiussdivhan (Operating Voltage)
fisyiu 3.3 V. witesaunegu Tnaowziusenieniiy Arduino UNO_R3 WAy Arduino
Mega 2560 1 _dlussiuilusiay PIN 7 5V &nsminoe TFT Udslaensetuuasnagyiil
demelaisdaiBunlufionsldfmfmmunaeliidu Voltage Divider Wunnuwes
TFT wiistesWiaunnniieiaes e msld TFT LcD Mega Shield V2.2 Adapter
Module

2.4.4.2 Yafvaan15ly TFT LCD Mega Shield V2.2 Adapter Module
Litoatnadsanisneviliaseusuesn wsie TFT LCD Mega

Shield V2.2 Adapter Module gnesnuuusililignuuesa uag Library

2.4.4.3 mMsiHU

A5 M Ueaniy 2 dusail

o P ' 2
e nsldnuiauannalupag1afea (Universal TFT : UTFT)

luns@ndaneiuae TFT  efosnuru Controller Chip sagldnmsoansuuu SpI

£
=1

(Serial Peripheral Interface) n1sdeansuuuiliindliiduvmiasgiunesusin Arduino o
WAY WazlsIaWIS0dI7 Controller chip fuae TFT Wlaeidonly Library loaelnelidos
& ey

dudes narlumsisuiudoues nsdeansuavmuruuesaiaziiiawuy 8 On waz 16 da

usnisaglifuueingudng og1a Arduino MEGA 2560 R3 Avziliuwuy 16 T
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e nsldeunidu Touch Screen

0 e

98 Touch Screen duvihmniidrdgilunisfinsouanwa uay SuAdaingldnulae
nsdulaiivniinge Touch Screen avflogasusuinniiuiufe Resistive Touch Screen Uay

Capacitive Touch Screen

Resistive Touch Screen (Junisdudaudavrsyydumslagldnismaniiazunu
(AUNUUUINY X Wag AWNUULLAY Y Aiazunu) 1A59a31978998 Resistive Touch Screen 93

Wuukuiivihanagla 2 fulseildesiednsinarauduanlasnaninaaudadu

=

aumuillaiinisnaniedudaasluvumtiwelaenisld Stylus visldtnmasluiveasyinli

[
[

wHuTantuuugnneasluduRaiuTuans

q

PEN (STYLUS) PRESSURE FORCES
TOTHE

THE X PLANETO SHORT
STYLUS | ¥ PLANE AT LOCATION (X.Y)
S
ADC VP SENSED @ Y+
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RXpug
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R Xymivg

SWITCHES INTERNAL TO THE
VE SUPPLY  10UCH.-SCREEN CONTROLLER

o WHICH :C?ﬂ‘!ﬂ‘m! SCREEN
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1 [ 1 v o 1 a A
AnsamAIRILmL (sepyanvauae) laeldvannisudaussfumuaunislugud
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PEN APPLIES PRESSURE
TOTOUCH SCREEN

PROTECTIVE
HARD COAT

Y+ /

7 2> Y-PLANE RESISTIVE FILM
X— /
FLANE RESISTIVE FILM

PROTECTIVE
HARD BACKING

i

HOST
MICRO-
PROCESSOR

\

TOUCH SCREEN CONTROLLER ADC POWERS
SCREENS AND SENSES POSITION FROMTHEM,

= v oo a ' o T,
JUN 2.21 mudurELAaETUYDY Resistive Touch Screen

Mty Resistive Touch Screen Ae n1sveanasnszysiuvslaglifoadinisduda

Inenseiugldau (bimiouiu Capacitive Touch Screen) udanunsanalaegldiagladilauu

wihasilivngdmiunisllulssnugramnssuifuiifaudeddgailo wie  Tunud
WAefunisunnedslsisosnsifufifaududalnonseiuninne
dwdeidy AoAnuavideavesvaliawilinissyyiumidinuuiugioonine

WUUBUY LU Capacitive Touch Screen
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Capacitive Touch Screen wiofiswituiumlualdiugunsailseian Smart

s

Phone lulagiulasnsduiansiidnuaiede dumifidudavwrorzgnsyylasnisaunum
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b

Ui 2,22 nsdedszarnaslunsioveayld
2.4.5 31ad (8 Channel Relay)

Usgneumesiag 8 @1 ialdaniluntseusugunsalliin Taesunszualaas
19 10 A THulenslninssiansauasnssiaadusiuieiulsadiussau 5 V #359910
Arduino board 3 LED wansanugnnsiinaiueessiaddeiinisaanwuulitasiuiesg

AuArUALEBNIINAalneldnsaIRIusIBKEs ( Optocoupler ) TuSiadwmne

31]‘71' 2.23 8-Channel Relay
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31]17'; 2.24 circuit diagram ¥4 Relay

2.5 %@nNN15¥191UY09 Arduino Mega 2560 board 7ignAUANKIUSZUY

a & @
FULADILUA

2.5.1 mMsiudniiesneuaia Arduino Mega 2560 Lag Ethernet W5100
N5l sa Arduino asnaluiui@nnesinassoaudeunau Ethernet
W5100 W1 _SPHport Semasaiindutividwnesladu dAeedrvosaldauiann

https:/Zeithub.com/jew/ethercard 31n iy Extract Irldwagiiia 471Uy Arduino IDE 1y

=)

nsifilausts (Library) 9850 Arduino IDE 1.0.5
oo d V6 e o
gunsaiidutuneldiinag:
1. uash Arduino Mega 2560
2. _Ethernet W5100
3. Adruino IDE1.0.5
4

n1suiailaus3 (Library) Wiy Arduino IDE 1.0.5
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2.5.1.1 inlausi3lulusunsy Adruino IDE 1.0.5

waanniiulausslulusunsuseusosud vinisdeaunsalln

WiloudAsgui 2.25

\L AN cabte ‘ l
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3‘1J‘I71, 2.25 mwiaqﬂﬂsaiiwiw Ardluino Board lag Ethernet Shield
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5 bbb_server | Arduing 101 [ T ™ |
File Edit Sketcn Toclks Help

1) homePage()
I*ng &t = m21l:x() / 1000:
1h =t/ 3600;
b m = (L /60) % BO;
byms 8 = ¢ & 60;
DEill = ether.tcpOffset():
bedll, emit_p(FSTR(
wn”

h/10, h&10, w/l10, m%10, 8/10, s%10):
irn bELLL. t (:

14 1o0p )
224 len = ether.packetReceive():
w-~1 pos = echer.packetLoop(len);

£ (pos) h £ valid 5op 3 1 1
echer, hrepServarReply (homePage() ) ; far
i

A s 1 3 - 3
JUM 2.27. fegne Sketch Tunsiliaui@ines

2.5.1.3 WavalUswnsy
TnanlusinsuasuesnaIndn S uusne s aztd it iuimaniy

18 1P(192.168.203) lulusunsy wavdsnanavadusinsy

( 7 m—" R (A b )

LY (Srsiy ==

[f_l RBBE server x x o d
€ S D o= | @Web 19216811 %)

00:00:56

<
5UN 2.28 wavealusunsy
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svuienuden  Fsoeesumssruiganudouisanimidessuisaudeudanhiuey

fusyuuiaenlieiy drwivantsenavvesigansnainanubuiulldu] senoudil

The Ideal Refrigeration Cy:le graphed onto a Pressure Enthalpy Charl

e Ny

,r“
e
J//
o
Sub-cooled Liguid 7 Liquid - Vapour mixture Superheatsd Vapour

1] ) 4
Z 8 Condansation
x g Y A 2
. 15 5
2 /o ) ¥
: 240} &)
¥ / s

/ P
,f" Evaporization e
Howevar, 4 real relrigeralion syslem does nol operale w!u< “ideal” condilions. It is expected that
the liquig' entering the meter device will be sub-cooled that the vapour entering the

compregsor will ba superheated. See the next graphic.

/

ENTHALPY (BETU/Lb.)

g‘iJ‘T?II 2,29 f10En Refrigeration Cycle

® 1 -2m58a (Compression) 8nansvinauiuanusineauaus Thduiedou
ANAUGA

® 2 -3 nsAmuuy (Condensing) @svitanuuaniuziemuuiudurounal uay
AEANSOUDEN

® 3 -4 s (Expansion) Mnansyieduausiugelyiduaaudium wiauta

an grampilanaviUBeuaniugnnveana s dure umananing



® 4-1n1538We (Evaporation) MIuTauRINETTHINGN (@INAnSoun) ssgngaiveld
Tunsszmevesasiaudumailiiuie

sruunsiauuilsidenaniede ssuudale (Vapor-Compression Cycle) &4

v
s

Judnnisiauieg  Tesnisitbiansyienudu  he)  wawlusussuu  egsing

9s
o ar

dauszneundnia 4 ethaailioadu Igdnsnisvivudu (Refrigeration Cycle) Tneil
N32UIUNTTASH

|
=

1. Busilesreumsaweiiminfigauarsaansvhanuifuiefiuenudiu
wazgamaiivastihe widwaidnesdiou

2. 1henarlvaauusassdsatineitinauiodesyunennudou v
Tﬁﬁwawﬁwaaﬂmﬂﬂaaéé’auﬁqmwgﬁamaa (Anduns) 9ntuargndsdeligunsaian

AUAY

3. sheniilardugunsoianruduagiieudunasgaugifisnann a1ndy

¢ 2 A a

wlnalidresaidu (MTonteaseniuil n1siaben)

H ' o yooe @ v
gy U7 ﬂqﬁlﬁlﬂaqquuu“@ﬂafJéLéUIWEJiJW ARMLU NN TIIAAFUAIUTDUINN

U

v
2  al o

mulwies weiilignminiiviesannd Bailvihenieenanposd fuligamni figetiu (rnw
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AuAIN) niuRzgRAsnaULi LU peusEIgeSavhN YU BuTIRe U

2.6.2 gunsalszvuinAuBuLuUABNIWS A Sanle

] o o 2 o a - . ol s a‘f
AUUTENBUNARNVBITEUUNTHINNTAINEY (Refrigeration Cycle) Hmall

2.6.2.1 ADULWSHITDS (Compressor)

ADILNSARIT A0S UOINE v utedeauaisyinanuiy

witne1 (Refrigerant) Wsyuulasvinlviansyianubulioamgil waveudiugedu

2.6.2.2 Appa3ay (Condenser)

WIVUNNTLUNBAIIUS DUVDIANTVNAILLE U

I

2.6.2.3 ApwaLdy (Evaporator)

]
=l ot

NIRUTNAATU mm%’auma’i,uﬁaamajmsﬁmmmﬁu?’daﬁmswﬁm

u

poMNMANEFULUULANANAUALAMIML Iz aRUDIN1S Il 4 siameiu

® Semi flood evaporator #39UUUWIAS (dry expansion)

WUU Semi flood evaporator W3aluuWie (dry expansion) Huagd]
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USuvesasanutfuiteulvae vagnidanusnamiaieliiensnaneidulewihfignes

Yo
w -

AT BITAADNSALLDS FasUR 2.30

Y

: - Superheated vapor
TRV T AT A D) R U TP R 1 R 2k

Liquid-vapor mixture

E‘Uﬁ 2.30 Semi flood evaporator

fatiussiuIBlusswes vl thendiduresmaivseunaenaunsyviaduuia

Lifinsuensgmrinahoidureavalas ifaaefaiudasonin Dy expansion evaporator

® Flooded evaporator
& o [ ¢ < Y o =1 y
Luuilglidewhanauuiwyiduimanasasanudulaeliise
Wudhweslanbifuassdssiurpavmilufinzgnarumilasdnanuiuimdegailduasle
o < ¢ 1 W v oA w
eI HIANULEUTIINADEEIY g NLENDERN LTI UiU LavgnnaeenluidiaTosdn
® Full- flooded evaporator
LY Full-flooded tniaulaegnsauysaliiosaanluvioussyiinly

v o 4 9 va = o o q v ' w | &
mvanimuval helilalidenuedussiilvinistemanusouunnfigaiiaziuly
1 fagun 2.31

Suction to compressor

Flash chamber

iquid~vapor mixture

—p

E‘U'?Jl 2.31 Full- flooded evaporator
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® |iquid overfeed

LUy liquid overfeed wuuilarsyinarubusrgnioulinovd
wnnisussausnssmedulevueddnilttlisemeslvadiovlunesdasludnileny
gngadiASoIdasTUULLY overfeed Hdndunldtuszuuiiiiiriussmesuas 4 g fogu
7l 2.32 luLLUUﬁ%xﬁﬁgwﬂuﬂ13LLﬂaa1'§ﬁ'\mwm§u‘LuLLdamaaéLL&i%ami‘Jmm’Lﬁ Sufusns

msiva vieteuunn quazdesiumsunnawiuluasil bypass 1dafadaog

Suction to

I_ﬁ;mnl’rcs.\'ur
Liguid in

Liquid
refrigerant
pump

gﬂﬁl 2,32 Liquid overfeed

2.6.2.4 qﬂnmiammwﬁu (Throttling Device)
o | ) - o & e v d
viowmihvianauduuazgamaiivesds ivmnuidu Taevialuasliidy

g g a s g = o s 2
whUNaaTan2U (Capillary tube) 3o IBnauyudunds (Expansion Valve)

2.6.3 BTU (British Thermal Unit)

(-7

fio auevinAEuYee spsUSuann A el 1 duanudy wiady

12000 BTU/hr. 15735890019 BTU Bz anfuvuie 99999 N92v1n15inee 1ag

= o =
aN1150L8900 PIINRTSIN 1
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o < o
M99 2.1 A5G ERIYUNA BTU V]L“rﬂﬂ']ﬂﬁllﬂ‘l.l’llﬂ']ﬂ'lfﬂq{‘iﬂq

YUY (Square metre)

Btu/h
Normal Room  #ailauuan
9,000 12-14 11-13
12,000 16-20 14-18
18,000 20-28 21-27
21,000 28-35 25-32
24,000 32-40 28-35
26,000 35-44 30-39
30,000 40-50 35-45
36,000 | 48-60 42-54
40,000 56-65 . 52-60
48,000 64-80 56-72
60,000 1 80-1,000 | 7090

=l =
2.6.3.1 manandoaaen BTU Tinwawinz e ian
=i a ° w v - o q w a a
s 1 BTU gaiuly ronwsalgesvineusiausefiuly vilwdsednsnm

[

-] v ] Lo 4’ £ 73 1 at dl -] : =
Tunsvhanuaaseas itlianuauluiesgs liauveds uasidfysiaum uavdufos
NN

nsel 2 BTU sl postnsaensyinausaanian sizanuiuradlula

P o
s

AUgMENAIlE AuuGomaru uaziinalviadeauiveinia s

2.6.3.2 NMSAIUINM BTU

ww3oaUsuenia Wy gunsalliiildwdsauannuasdudes

c & o

Alidregalasiiuldanndaulwiilassmveansedldlin ludw 50-80 wWesidud 1y

U

wasunldduinsesdsvainiaudedrslsiniudisaungiidiuisiiouiiuiieny

2/
¥ s w ©

o ) 2 e o & ' a4 ' o ° % o
wwsesUsuaInandauInlusdrandandesluls dstusiassuduriiaudilases
AlgIendsnuietluiensanydsenaunisidandelasodsuoiniailang 1 ulni o g9

I e [
FANNSANLLR Sh.l LuANALUUY
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= . a_ @ = o ' o o
19190 2.2 ﬂ']‘.ﬂﬁkLﬂﬂ\?ﬂWIWﬂq"\]'\ﬂﬂqiﬂﬂﬂﬁLﬂia\ﬂﬂiua']ﬂ']ﬁﬂ'wﬁﬂ']‘uqﬂﬂu

Type | Btu/h |Watt | 91w FEULIA/IU wiae/ | ald
Wie] LADU
14/1
Falug
fn | 9000 | 920 | 0.92 165.6 | 418.97
WNeNg | 12000 | 1150 1.15 207.0 | 523.71
24000 | 2900 |  2.99 538.2 | 1,361.65
Aands | 9000 | 680 0.68 | 8 ¥7lus aunsaiwod | 1224 | 309.67
12000 | 1130 | 1.13 M6 Falu 203.4 | 514.60
24000 | 2490 | 2.49 448.2 | 1,133.92
R/ | 12000 | 1330 133 239.4 | 605.68
WYY | 24000 | 2710  2.71 487.8 | 1,234.13

BTU = Wuiving (A e*g1)y*uds

2.6.3.3 faudsariuiou
et 2 sedudiail
1 sty 700 AevediifiamuFeuiion lHlawiziainansdu
2. 52,800 Aeviosiilnnusougs T9naniuann nadiwatugendh 2.5 was Wuan
N 5% Wi nRameugenda 2.5 wns Siusuliisunn visiiroufiames

ASUINAT BTU WWUTUDN 5% 91nAUnd

2.6.4 53UU Inverter
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dunesimeiannsomuaugumiliegauliudunntusaziddey fe Ussndandanu fas
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1. AIUTOUNUEIAETIT
2. AU uaTEn s
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4. N1339U099INA
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2.7.2 nastaanssuudsuania
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AsienUssLanveszuUUTUB IMATTE AndslupgiupufioinmsuagsUiuuns
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T¥uveee1a1s lnemludssnnvasssuudiuanianaiuisadenldlaneat

2.7.2.1 swuvdiuanmeawuuengIu (Split Type)
Wussuudiuemandnadlfrueiinudevgulunisldougud
Uss@vgnwaindt mingdwivenmsiuvaduiuiivunaidnvaisy - diulduotnsyann
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2.7.2.2 S3UVYTURINMALUUYAVZBUWANY (Package)
Wuszuuniedsiie tddwsuindasiifivunnivg enadudusod
vounTouazsyuu ddigaudy Inevialuiivsydninmgendssuuiueniduuunendau

Wiy dmsuaiasTuUsiunildutulasdoinsite - Ualdauedadasy

2.7.23 szuvdiuemauuuldiaiashrudu (Chiller)
WussuudSuomevnelngmngdmiu - eransiideanisuiu
oMol mmgindudeuluniseeniuuuazindamnnsruuuiliienud
Judesl] mssenuuumsimnssy Tnefiduusznoufeiriesinindu ssuvssunennuiou
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d L% dl ¥ a 1
A1319% 2.3 msauanInsagunsldnureaaionsuenmeludnumgsng

dnuniziAsasUsuaInd YUIAYN Uszansamwmlng | anwauznnsld
ALY \ady U
(Au) (Mainnnonu)
WUURTNANS 0.5-3.0 1.3-1.5 UIUWNDA!
(Window Type) GRS
WUUKBNEIY 0.75-3.0 1.3-1.5 VIUNNDIAE
(Split Type) drineu
WUULTARINRSYUNEANUSDUA 3,0-30.0 1.3-1.5 Aouladliiley
18 91717 (Packaged Air- dinanu
Cooled Air conditioner)
WUULRALNTE U AN D UG 1.0-50.0 1.2 Aauladliiie
26 (Packaged Water- dtinau
Cooled Air conditioner)
30wt dusyunein 3.0-10.0 1.4-1.6 1.4-1.6 | UnuWnafe
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15ausuUUIA
NA
wosdsanilng
]
15908V
nang
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anufeuseh(Water- Arsiiuln Haszuv) | Ing)
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T
Tsausy
Tsanguna
Audneufiames
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2.7.3 Uszansmwszuuusuannid

Ussaniamvesszuudivemaaunsofnnuasseyld 2 suuuy

2.7.3.1 dnsdrulszansnwnasau(EnergyEfficientRatio,EER)

WuReINUaNUsEaNS U NsnauisandndssuanuLEules

wihendu U7y / 4alus windarnlwihilddmheduindinsvasii

ADASIAIUUTEENSAWNENY (EER) = P51 svinanuiu (TRasetalag)
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] ¥
2.7.3.2 Ussansn1wuaaasaainuntiu (ChillerPerformance,ChP)
LuATIkEn9Us $BNFAINAITVIAIEURD BRIIAINTZUIN
@ el d’ o [ ¥ o nl' v 174 @
WAUNLAT DIENNITAYINANNLSUlAReN s UARDe Y ( watsulwia )

TON = “avwagiselumsyiamibuiiniseiiuise (fuanuidu) woldann (BxT) / 50.4
F - Uinaduduilvarhuduinibu Gesdeuni

i = qquﬁumﬂﬁhwmﬁmﬁu ilwaduaglnaoonanndawiniiiu (ermivaldos)
kW = daliilldvosdauninindu (Rlaad)

UseAnonmnvaaaioninidy (ChP) =  maslwihdewdn @Glatnd)

93INISVIANLLEY (A1)
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=
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CWR = ——

e
Condenser Water Supply CD3 | Condtnier Wakr Retm, COR

U 2.34 leezunsussuulsuamawuuldiesosiniiy

drudsyneuninuesssuuliueIn1ArIsATieg 4 agafie n1sAUANSTULAIL
\Bunasesindudu,mMInIUuANANIIT I BUTBNAS B UL NMsAIUANSTUUAIT waY, M

AIUANVETEUIUAILT DY

2.7.5 msaauszUuaMuibuiieda sty

IﬂﬂﬂﬂaLﬂ%@xﬂﬁ’lﬁ"ﬂ.éuﬁlaﬁ)ﬂLL‘U‘ULLﬁSaﬂgﬁ‘[ua’lﬂ’ﬁﬂxQﬂ@i)ﬂtLUUiﬁﬂ‘tju’mﬁﬁ
A AimnanimszaiadessnmisAsuilamssanmniionmaneuen uazanse
neluenas Aimsdeunas AadiialwgumniinsUsuerneaiuluauaudesns
NADALIN ﬁqﬁummmmLﬂ'%laqﬁ']ﬁ']Lﬁuaslmy'niwms:mﬂmsﬁwumﬁmmﬂﬂﬁLﬁaﬁ

wonaninishnfueiositdibudiipainisfndoyn standby titeldlunsdlil
MaEnsUT eanimgeiuLas nsEInsTIay ese sTdulnglhidewansyvudenis
Uuomeluems dsdumseuaunisinueaeiesiniifunmeusoinsmsynsh
Auduiifinsiasumasaenadadianiludomislissuutiuoniaeswitussinsnm
STUUAIUANTEYINNNSASINABUATIIABINGG 183msEvnAaEl (Load) m vniglavnienils
mnﬁu%ﬁwmimu@mmmﬁum‘%‘awmm?aqﬁwﬁwL?Ju'[,ﬁmmzauﬁ’umssﬁe \lpaniniee
Uﬂﬁm‘%aaﬁwﬁm‘iunﬂﬁixmmxgﬂaammu’[ﬁﬁ UszAnsnimgegaiiiowndosininduiuil
fiffmszasan (Full Load) mnmszveaindoninhiuanasssavinimazanaslufenia

=4

N5 LNEURZETY (Part Load) Aautasasininduids msiufinsygeiiannasniian
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< ] ¥ =
2.7.6 N1TAVANAINITITOUYDNATDIGUULEY
Lﬂ?aaguﬂ%ﬁuﬁaaﬂLLU‘ULLaxﬁmﬁaLﬁaahaﬁ%ﬁu'[ﬁﬁ'uwwﬂ%’ummﬂ
lngvaluileg 2 szuu Ao

® szyulgunil (Primary Chilled Water System)

Supply

Chitler | Lhillgr 2 Chidlgr 3

Load L oad ¢

|

=

Control volve— :
A 7o 7 €3 wopd
/ A N) A =
% | % Fatonce
Fump ) \’ Punp 2 ‘-I,f Furp 3 1: valve

Feturn

sUN 2.35 uanilposunussuulgugl

o

insosguiBulusyuudgugll (Primary. Chilled Water System) ailiaSasguii
U 1 ivthiiguiiududnunsesindndulsariaSesaznssnsyianuiu (Load)
IngUsinanhiduiinar uesesihtudussasiinaenaat (Constant Flow) nsuu
™ Y o ' o & v ¢
Vnanhdunlvaini nszn1svitasuibuaggneiueidsendimauan 3 w19 (Three
& e S« [ v at o o' 8 (& & 1 as

Way Valve) lussuu - flirsosguindussisuniouduieaesiniiiudeduegiumse
maienubu - dmiunstiafagemuauanuisetteaniesguinbussvildiiies
a ¥ ) a 1 o - i & . g o v
Ui duiuiibmadussessiindudesnineienihtnsuiignesniuuandies

N353 WavastEuAen

® syuuUsuil-vauAil (Primary-Secondary Chilled Water System)
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m%eaﬂmfuéuluswuﬂgmgﬁ -n#eqil (Primary-Secondary Chilled Water
System) 2xdl in3esguiiidu 2 va 9afl 1 dwsy 21995Us5ud (Primary Loop) ﬁmﬁfﬁquﬁ"w
Burhueiesininduudasiaies IoUsuuifuitivaruedesiniuduaiiinaenian
(Constant Flow) uazyail 2 dm3unasyiugdl (Secondary Loop) ﬁ’mﬁwﬁguﬁmﬁﬂﬂé‘q
asEnsiAnuEy (Load) Tnsusunudnduitlnatinuedosiniiiuszadinasniaan
(Constant Flow) msmumuuinasuiuiiinasnumssnisiauduszgnauauiaend:
AIUAN 3 N (Three Way Valve) e%’m%’umsﬁmﬁaﬁmmuaummﬁwammm‘éaaquﬁwL?Ju
luansUsugiinsshldifosUTinaniiduduiuiivaiuiedowiniuiu iWesniedeainh
L?JuﬁgﬂaaﬂLmuméfaqmsé’mswm'ﬂwa‘umﬁwLéumﬁdmmsﬁmﬁgwmmu@mmmﬁaiawaa
inasguihifulunesnisgiansonane i Tadn1shates ds 2 vaunmuanda 3 ma §nsn

nslvaveniduiapasmnaszananiliaiosauiniuiSvansouas

Prinary loop
q duztiony
iy’ Secendary Loop
Collstr by
Viu -

LY AT
Secondory purp ‘

q
|
|
|
|

Supply Lead | Lasd 2 Lzod 3 (\;—-}_J

Chiller 1 Chiller &

Pressure
dfFerential
senzor

~
-
Control valves —#
(two vays)
7

]’P‘rlmry pwvsT E Bolance valve =

Peturn

X

| WP & alal -
JUM 2.37 lapzinsusyuudsugi-vdoniindnnsiena VSD
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2.7.7 nmsmuauszuUdaTeauiy

Building control Unit

/ — EhitierPump :
,;55/4 “veb criftar rump - Chiller Plant |
V f: :‘m ” ‘;ﬁf.m"\ 3 " “'t‘\:'f
4 LIl 3 f
/ -
2l i)l
2'_} ‘ "m'%} pacr Exhaoust fan
S0 _ ble Air Volume §
d ‘ Tetminal
RS
‘.ﬂ . g o L ! Dlur
Air Distribution

P 10
SUN 2.38 A NTINTEUYEIIIAL

U

Carbon

A 1 1
5UM 2.39 szuudidwauBunasnmsaun
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u e v ! Y] <, @ P < 4
szuudsuemiaildauluesasaluadnasidussuuufuormaviinuSunaaandu

d1wenAen (Constant Air Volume System) AedSunauauduiidiosnainynasauidu (Air -

=

Handling Unit) whgiunusnaudsvenmelulaunieg duiinuaududsosnasiluulsiudou

U
v

pumszanuFauiiintuluuinaivemmiy 4 Wesgampiaumudsosnuusiudedls
iionwanigamgiiviaslimnsmuiiseoins  filasedomesuausmiuiiauazaiuay
gomgiimglutiiadiuene Jegtudilsruuusuomednviamddasutenldiunnie
iww%"ua’m'af*i‘uﬁml'%mmamﬁudqaaﬂLLUiLU%"EJu(VariabLeAirVolumeSystem)ﬁaU%mmau
\ufidsoonainyedsambuinguinanivemalawing  q  aasauUsidsulinuansy
arudeuiintulurinuluenidleuiu q dueumginelsnasueniausasiog
AuAslvingdi

o

uenanmsmUALeAmgiiaamgitasamduneluamsudy Tuiuitusueinieii
AU agdnanaddusesiinisssuisanAseniussuTmnauiesnusyiuau gl

fuves mfveulaeenladiintuainionssuvesae Fadussuuliuenmalueimsuiansed
peMEAnde CO, SENSOR WeldinaUsannudutusessuoulnoenlefuaydedy

raunaulugaimuruioyivdinunisiiineniauSansidigssuuysuona

2.7.8 NMIAIUANNDTZUIEAIUSDY

MImvAIMeITUBATNSaud MU sUUUSUDIMAlaev s [z afiuduau

v
o 0

v w Y] W a4 a =
VEINRDIEUT FJﬂ?WNi@uIWLWﬂJT%ﬁNﬂUﬂ'\ﬁ%ﬂ'ﬁiﬁU'] EANUIDUNLAIDINIUN LEJUI@EJW"\]']'?N'W]
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gampiinseilvilonvasomadenivilaisnsvdslmihvaoduntigumlong u
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2.7.9 wuamslunisuszundanasanulussuudsuannia

2.7.9.1 nMseanuuUUYiuUeaIns
® Usutmanmingeulnesay
e  JAfiFN1INSINAIDIAIS ITLZaY (Fmsusiaisiv)
o lifannoateiiduauiuiunuiou
o {asfunmshduasonianmenn

o TdnsTaanfiondnasualaunssanaieeneg

2.7.9.2 maidenldgunsal

o HonUsziavuasruinvesaunsallignsies
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e Henldgunsaluseininings

2.7.9.3 Msldaunaznisaiuny

o iluituiueima

1. dargamnifbivansay liunuduluiseiluoumgildmlues
yhawlimseing 24° ¢

2. wanidsimsldauilisuiu

3. vanidvansldgunsaiiifiuieugduiiuiiusuennie

a. l¥gunsalnsreiauazmunuiifienuifiesnsauazudugity nos
luadw (Thermostat)

o |pTaminfy

1. gvipfivesthBuiduazesnamnissesinindulaimssiuiu 7°C
fAoeNUUUDER 5.5° C

2. Tutwiinssmaimsifuanasesudugamgivosiiduiioanan

\A3095EME (Evaporator) gein 1-2° C

Ch—- a

3. Unduieananiniesssvendsonmaiigan Ngamgiidudaesas
viam1adu(Refrigerant) laiiiu 1.5° C dmsuiadeasumenuu Flooded Shell and Tube
uaz 3 ° C dmiuiaFaasymenuy DX Shell and Tube mnkarIsgamaiigen i

4. uansiadessziisanysn isyansammstiemeuouanag
ff'rs:mamm%’auﬁaaﬂﬁnﬂLﬂ%‘aqmuuﬁumsﬁqmmﬁqaﬂdwqquﬁmumju dushvoeans
vi1A3LBU (Refrigerant) lafifiu 3% ¢ mnnasegungiigsndniuandinaiosaiuuiy

anusn yilvussAndawansanemanLsauanas
5. pnufuasEIsyinanusiugiush (1esaestve) LazAILEUMUEN
(r3pamuutiy) limsinintnesgiu
o |ASpsdauliy
1. qquﬁﬁaﬁammu,maﬂaéaLE“Jus”maﬁﬁﬂdﬂqmwgiwaqqmﬁﬂﬁﬁwm
pIn AT suAL Y
Y a

2. gamalionaweendnuktpedsidufosgeningamaivniuiion

nurspegaliuliiiv 3.3 ° C (6° Q)
3. Snsn1sMavesoInATIRULNIARALEUAITOET 300-400 AU

€

fOUTIRDY
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4. Uiuaugauiindafuaugamindu (Balancing Valve) tiel#ons
nshwavesnhifudinumpadedumngauiuruinvesnsrodsifuiiiatesiudnims lwa
PO UTUVIYARULAZU NN NS zasyiiliie3osdenudullamnsasrsanduldod

wgmensiindasnsivatenivly wisursgaonauiuly Woswndnsimsivaliu

®  YRSYUIEAIUSOU

=Y

1. gaumpiivenihivenannvesyuisanuioulimsginitgnmall

nsssunvoaaInieiu 3.3 ° C (6° C)

3, a"mmwﬂwaﬂuaamﬂMﬁaal&iﬁaaﬂiwﬁﬁmaaﬂuuﬂmsﬁﬂﬂagﬁ

Usvannd 180- 250 au.Wasauniisesu Jagtduvsssuisanuioulviuiilaios
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WANNISDINLUU

nseenluUdmIUmMUANNMIUa-UaaTosuiuananuaiivuned 1990 lugd
lagmuaudiy Arduino TuilewudeadilafmannisuasmsiaunmsnesyuuaIuay
neudn divdnnisvinau eguls andudsresRatsanludnsenovdesy lassaiianis

nuimuassuu ansaeiuiglanisununIn Asgui 3.1

RTC

{real time clock)

Temp Sensor

(DHT11)

A4

Arduino board

<. Mega 2560 R3

Air

A 4

Relay

v

Touch screen

— e e

A
i
I
i
i
1

Ethernet
Shield W5100

o

P a o a A < @
JUN 3.1 nmsumsfinnsgunsaluesssvumuainisila-Uanioasuainaniunisisian

AMvunog19em LuliR

3.1 1AT9aT19U0958UUAIVANAIY Arduino
lunseanuuunesildlunmsmuanlasadniduiesuazaunsaldidnnsetind 1s

Benldlulasasulnsaiaes Arduino Wudiaivaugunsalaneg atelulassasieda
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AINANSOLasANANURYEIUDSA Arduino @1M1IRAIVAL FIUN 5188, eviandu,

Ethernet shield , real time clock uag Temperature sensor

3.1.1 Arduino
gunsalddinvsedndeineg el BmsldnudenueutBuandeiusenly
fregs wumadusunsTdauuedn Arduino Suduusnie vnsaslasiaesues Arduino as
Tupewimediiie ldmiumadeulusunsulumsauanluiei¥u 1.0.5 uaradladineives
nain USB weldlumsdwivandeyaasuedn Arduino ndwnasladiesiduiliSeudonuds
somnseadoniuve Uasn Arduino fsuaseiidenldiiiifedn Arduino Mega 2560 R3
board ﬁﬂgﬂﬁl 5.2

T G o (Tonk] ek

[ e T PR S ST e T T e

Bt DR
s ettt g A eagUd
Aribing [orrnls ue Dyerndanaws o Al meqelid
dedhane lane s 4T mep ¥
debyire o w4 TmegelSh
v Mega 298 o Mgt AV
Lot Vet A1 el i)
aart Lase sk
Aedare L
Aodare Wew
Leskdes Mo v, A mageldh
A Mo BT
iotheal ot
parila
s W AL lid
vt B ! Alrmgalid
Lo A R
Ubybod Archans vl A7 megal
Ubphod bt m AT egald
Beskors Bt ot Ped M 34 36 0840 o' ATmmnge B

3UN 3.2 m3deniuYed veta Arduino

v

NNEUSIIAsWsulU sk anedaUUnsaln139 finesnslduasa
Arduino Tunmsmuru Weleulusunsulanuseints Tuinmmaasulasnisdninandeya
o a . o o :  al s 3 v A " ar
Adguaslu veda Arduino \Wednlvantada fivasa Arduino azuanslniin wneaudn ow

TnanaSvauuseal
U



o &3 Display | Arduino 1.0.5
File Edit Sketch Tools Help

e

Displav §

#include <Liquifiryaral.h>

IN1T18L12 bray

1 led(3, 4,

5, 6, 7, 8);

Heal frdent

Zcat imdex
feat index: 78,
Heat tndexy Te A1 #rnsinde Lim.n
index: €. {

| #detine LHTRIN A0
|

I Ioicnzar 1
| #aetine CHTTYPE LHTLL

i siank reTTHE OF

/

Uit 3.4 fogrensideulusunsululusuniy Arduino ()

Can

3.1.2 winfiveduasa Arduino

Tunsmuawueina Arduino Wigauasadgiauisalinuaunis e - Ynanw
nAMINMUALAEIEAIUANTIUN Relay, Touch screen , Ethernet shield wag Temperature

sensor
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3.1.3 Msi¥audauain Arduino fugunsal

A15197 3.1 A15NUAAINTSLEO Input B89 Arduino

wilavesgunsnl 489 INPUT

Real time clock D20, D21

Touch screen display 5V, GND, D0O-D7, D21-D53

5V, GND, D10-D13 (used for internet)
Ethernet shield e " .
AUTOROATONUNVRSA Arduino akag

Temperature sensor 5V, GND, AO

~ 2/ | :
A19197 3.2 AIAMINAT Y903 Qutput V84 Arduino

yilnuatgunsal 984 OUTPUT (Arduino)

LENES 817, 19

as

1nA59% 3.1 asurelanadl

® Real time clock \Wusdiananlsiiu Arduino board waglaiatmuasa

® Touch screen display untihaedusaiivinviii
Fufmds LWe-Uaasasusuannia
U IWUn-Unwnausif 1,2 way 3 vaunsaausuainmd

FUANE LiiL-a0 Set point value 16
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® Ethernet shield Ywih#lviuasa arduino Wausaiudwwmasiie iwalivesa

arduino @5aAUANNISTUA - TaAseeuiuaniarussuud WA IR A

® Temperature sensor YMINATNRaMANKAYANUTUTIRDS B VUL

s

1AR15197 3.2 osulelanal

¢ g viwhwinruaunsila-Usiasesuivenna

P = 1 & L) =y o @ L
A1519% 3.3 mauEnsTeasidealunsregunsainuaunstia-Yainsosuiuoinie 1ih

ffuvesa Arduino (MEGA 2560)

gunsainuANN1InUMATIUTUDIN A

UR Arduino (MEGA 2560)

1. Temperature Sensor(DHT11)
VCC
GND
Data

I 5V
GND
A0 (Analog 0)

2. Real Time Clock (DS1307)
SCL
SDA
GND

Vce

p21
D20

GND
5V

3. Ethernet Shield W5100 R3

AWATORDAIBUAUUDIA Arduino 1A
Taense Tnalvdiunieves pin ivade
Arduino U7 Ethernet Shield A 5974 pin 1
dududnsuldiu intemet A digital pin 10,
11, 12 wae 13

*l3iAasld disital pin Aanandu o
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gunsalmuunsilnUaipiesusuonie

UasA Arduino (MEGA 2560)

4. Touch screen (3.2 inches TFT LCD
module Display with touch panel SD
Card)

%1190 Touch screen liiawrsasuly
5V 91nUa$A Arduino lalaense Jedeeiinng
o Shield WiuTuun iWevinnsuvaslinain
5V 10 3V dwiunislduvesvtingelagwn
pin flaananuesa shield ¥a3 TFT#75758
AL ULesA Arduine laatrawed 1ag pin
fisuliu Ao pin WUl 5V 990 Arduino

Pin $Ulw 5V
GND

5V
GND
NUETA TET LCD Mega Shield V2.2
Adapter Module #atiue1 DO-D7 uay
D21-D53 924 Arduino

5. Relay (8 Channel Relay)
Vee
GND
IN1
IN2
IN3
INg
IN5

5v
GND
D14
D15
D16
D17
D19
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3.2 gunsalinldlunisaivaunisle-Uawedesuiuenie

3.2.1 Temperature Sensor (DHT11)
20nuuUIWlY Temperature Sensor (DHT11) Lﬁa?ﬂqquﬁﬁm Woad
foanisinsaadosuiuennia ethdgungidfaldduuriuunnisda-Uainasly
wissUiuenia duadesusuoniemiuieay 3 f sheniluseiuineiu sedufisafuis

Angamndl () Mialadudaimun fansei 3.4

< o 9 =
M54 3.4 G‘l’?i’]ﬂLLﬂGNﬂ"Ii‘Vi’N'W‘U@\‘]WﬂﬁﬁJm’]MLﬂ@Ul‘UQﬂAWﬂM

imay QaUNYI(T) °C

]
o/

W1 9y T-<= Set point

o T >= Set point 8¢ 1 °C liay
2 NN

e

=

.‘J 1
T<=Set point ag) 2 °C

#il 3 v T > Set point@g 2 °C

gﬂﬁ 3.5 guUnsal DHT11 (Humidity and Temperature Sensor)

14 DHT11 (Humidity and Temperature Sensor) Ao33ufUUSA Arduino
Wy Module ldlunstagamglifuarudvluenma  iesaningamgiiludw 0 - 50
ANTalded  danuazidaalunisia 1 eswwalea  LResweduaiudesnisiieeldta

gaumiingumgiivios

Y
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n3eguUnTal DHT11 MU Arduino Mega 2560 R3 Board fiasldaimumiu
10 kQ Aafiguil 3.6

$Uil 3.6 An3sie DHT11 U Arduino Mega 2560 R3 Board

3.2.2 Real Time Clock (DS1307)
Real Time Clock (RTC) Afle gunsailsiaiatauads lasdudnviaulag
NITUEYMUTRATIRLIIN Crystal Gaunaguasiidudrsesinderiming lunsduiin
nanegsdeidipstau ey ifilidsnniigave favialiaafdmailimeld . vililudes

@eanauasaailmivaniiveadislmdes

flsutid Arduino Board fdulaateguds usifndsann Sketch Mdoutiy v

Tifenaidedenistunm. (Fuiatldlisediod. mszgnunsnues (nterrupt) 9nAEadue

0
o @ = At

nalanmsldmdadl  Fshdamsebhuaduraimuaiiidesnistuiinlunfouiuddus

nRpan1sinle
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wWenld RTC Tuu Tiny RTC 12C 24C32 DS1307  inwswiduwmnmuuuises
Il annsanfuteyalinedu ian wiouuanmanaildiuuy 12 way wuy 24 §alus sauvia
flavBuesgruniouldou

vhnsstegunsal RTC fu Arduino Mega 2560 R3 Board iguil 3.8

3UN 3.8 nsia RTC U Arduino Mega 2560 R3 Board

3.2.3 Ethernet Shield (W5100 R3)
Ethernet - Shield fe ‘aunsniflanninfadetuiniodie  wiaidouderu
Sunediiinld emuminsadainiosFueimminiuusises tasuanedieine gy
i 3.9 Tnevhnmsideusteriu Arduino Mega 2560 R3 hoard Faguin 3.10 Uee 3.1

JU#i 3.9 Ethernet Shield W5100 R3
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3Ui 3.10

w it N

s = ¢ e W dpr
£

05 ]
P T TTIT,

M

. ’
- R

. : ) LR NS
Y

K-

gﬂ‘l‘f’i 3.11° M3910 Ethernet Shield fiu Arduino Mega 2560 R3 board (si0)

3.2.4 Touch screen (3.2 inches TFT LCD module Display with
touch panel SD Card)
sonuuulildmimerivaniuiifivun 32 §1 Uswam  Resistive
touch screen é’agﬂﬁ 3.12 LﬁaLﬂwﬁwamUﬂmm%ﬂmLﬂ'éaaﬂ"%’umﬂmuummuma
aeludesiinfaniesusueme Taovinisdedu Arduino Mega 2560 R3 board é‘ﬁgﬂﬁ
3,13
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31]17; 3.12 3.2:inch TFT LCD module Display with touch panel SD Card

PR T PR REIRSN N T -

gﬂ‘ﬁ' 3.13 uanINId Touch screen Aiu Arduino Mega 2560 R3 board
{osanverivansuiiluiu dusesduiisedy 3.3 v fetfoaniusediu
¥1391u°84 Arduino Mega 2560 R3 ifiuganuyi 19 miiny 5V Sadeeld TFT LCD Mesga
Shield V2.2 Adapter Module negufi 3:14 wwiaiiia

SUT 3.14  TFT LCD Mega Shield V2.2 Adapter Module
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3.2.5 Relay (8 Channel Relay)

Wesnndladidudmuaugunsallih  FeeonuwuulildSiadilerununis

—

UnUaaTaausuainiamuAdeues Arduino Mega 2560 R3 board Inefisiadiinisidonse
A

fu Arduino Mega 2560 R3 board fs3Ufi 3.15

o

&y
34

W

AQASOUHS

20 ¥

INELW
2-15-0QA0-0HS
1 ! 1 DAASS YO
e AR YO
w29@

>
(3}

¥

“; s
R )

eEA
| mrz

T a Ty

B8 Relay Module

$U# 3.15 n15RoSadity Arduine Mega 2560 R3 board

santulifiaduuu NO (Normally Open) fie flanmisundimihdudaiuda
wonnfy. Mildfinssualyiaissufuendlidn - wivindeansliiasewsuonmde
seatiounssueliiaidu ¢ Arduino- Mega 2560 R3 board siwtinilumsteunssualuiin
aulusunsuideul’

nnseenuuililigunsaiianunt. Vilmsldndesgunsalauaunsida-

YawmseauSuania Feasuelasadl

J
o o at

munthvesndesnanmitiaerivaniuiumdinglda
fuvuvesngeniuiiad 8 Tesiideiuiniasiuenis
fuaeindadiddnddudsussninssuudunedidniussuuntinee
vivan3u gunsainsrvigamgll (Temperature) to¥argamaiivias
smudeveandenduanslndeliidos anodonedume fidaiadhuedn
Arduino Mega 2560
ﬁ’agﬂsialﬂﬁ"
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3.3 1A5931990953UUATUANIATEIUSUDINA

3.3.1 szuumUAuLATaIUsURINIA
MsnuAULAIEIUTUINAIY Wisuialiounsiigléamunuiasesuiueina

Laglt3luvaeulnsa Afinsviamunuudalul@ (Auto) way wwuvSumgaumaiies (Manual)

3.3.1.1 MsnuveuaIassuama
wseiuenall 2 nuansvinau fie 1. svuuRuuuUsAlugR 2.

sruumuAumeile Jaimunliialoslsuenialiinau 3 &

3.3.1.1.1 S2UUAIUANLUUEALULR
loduiedonsuena  nsesUuennimduvinnndy
sEUUmUANIUUSA TSRS NMs e
Sonirdosy uainmipauii 3 vieulnesalial us
o thgnmgiivegandic Set point Aifmuali 2 °C Fuld Wiaaudadl 3 viaw
®  (mgamgiiviosganiten Set point fitwuali 2 °C v 1 °C Whinaustdi 2 v
* daamaiviessinimiominiuan Set point AfmualilEiaausg 1 i

| 2 2

laeAn Set peint A Agamgfinglduseins JeanunsowAeuetils iy diwosnns

U 9

Tenrneluiesiigamail 25 °C fiasuus Set point Tifien 25 °c

3.3.1.1.2 sguumunuaagiie
plvivufiredeglisunaddssuuniuauiisiie
nninvevianIuiRnegiuintesiueinia uazivusuas TaeRdldoududdliina

|
@ al

A1 1, 2 %38 3 vireutes luluuadglidouludimundi Set point Wulieafussuy
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3.3.1.21 augunsida - Tanrnmanaia
nsnvaunslinlaedesfueiniminnisdananty
fldnuaninsadaiandn nada duduusueesday 1P address Puag vy
A1l 1P address i 192.168.1.64 faguit 3.17 Tasfinnsdarnaandu annsadernldly
mhetalus waznil mumnudeanisvesilinm iy Srdesnslmiatessuomiadely
1281 10.30 . uazAon1slileluiian 21.30 u. naduuanit Hour Wuiaw 10, Minute iy
30 luduves Time to open waznatuuind Hour lula 21, Minute 1y 30 ludaures

Time to close ﬁdgﬂﬁ 3.16

Mbifinswdsuwasanla-Uan3atdiverniaiiniiiv insesuiuenimazyia
a oy a 45 1Y at s asen v e ol ) Y
nsiatanuanandiadinniu lagdalulninglifesnisildsunvaanaimsaie

1A309USUDIN AN TONIUUS IR TS 99naneluas LAN 1ienfy

3.3.1.2.2 auaunsilalnrnussuudumnesiin
nrsnuquanailatiaiaiesufueaniAriuszuy
Sumesilinty livuannradiiuneniasa 192.168.164 Mnwiatnedumesidniieglus

Yoo

LAN gy iivevimsmaununisileUe Taeddldvuannsamuauehuminduld sl

1. dudn-danaaliuennin

2. Fonlmunmsvinueteienuennte Tvuesnlisf@ waymusuuwg
3. dadlalaRnaudafl 1, 2 uex 3

4. FarraJedaedosivenia

5. farh Set point Temperature ln

v

A v It ¢ ! P ' & A Es o
U@ﬂ%TﬂUWUWLaUUTWL%’Eﬁﬁ']ll'ﬁﬂLLﬂﬂ\?ﬂ'@ﬂJﬁ{]N‘Viﬂﬂ AN ITUYUN QUﬂim@ﬁTﬂfJC”l

'
=l

gaungil (Temperature Sensor) 8Mle waguansiu nauwuudsalngd fagui 3.24

Time to open === Hour : 10 '&& minute : 30.
Time to close === Hour : 21 .&& minute : .50.

%
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JUT 3.22 aadaUatiaweiesusuanmaniuminivusiges
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Air-Conditioner Controller

Ethernet Switching

oo J 0o
o hoce J e e
0o

Tum On LED2

Turn On LED3
Time te open =~ Hour nlil.k« mimnte a){'

Tios to chose > Hour - [J21 @6 waees . o)

Thoa s
WIS 14:46
Setposnt Temperature (24
P N
¢
Huwmidity

38

< v
JUN 3.23 mhduusiawes

Air-Conditioner Controller

Ethernet Switching

[ooor § e

Tum On LED2

Tum On LED3
Timae to open === Hour : °10 .&& minute : _’«D-

Time to close === Hour : 21 .&& minute : 3'0.

Time :
2015/4/14 14:46

Setpoint Temperature ﬂ::'-.

Temperature
23C
Humidiry

3

o

%%

U 3.24 v Iuuswes (o)

58



59

3.3.1.2.3 auaumsilalUaruviaevivaniuy
msmuaunsieliaieesuiueniaiumierivaniy
oY Fldnuannsaeugunisidadaniesuemmmihveivaniuilegluosnuay
Taefigldruannsamuausumiinverivaniuls fed
1. fauln-Uniedosuiuoine
2. AuDoDniansiafi 1, 2 uay 3
3. 1fanTrUUMUANLUUENIUTR w30 ssuumunumeile

4. 93A" Set point Temperature 1@

|a \ Lock Screer.’_; Lock Teap

ua ) BRUE) (A

L]

(Eand |
(EANZ |

JU¥ 3.25 mivevivaniuluszuuaunuaaeiie

®  ALEMENIUSUURLINIONTENZY

winaaivaniuuanea Set point Eldenunsasneals (Tvunies)

MFUN 3.26 uaziansEmurlvunineuisldenudonivuale MU 3.27

U U
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g Lock Screen Un@aantie

Lock Temp  YJuiiammSet point
YuszuumuANKUUSAlUR (Auto)
YuszuumIURNMmeiio (Manual)

Yafiain Set point

Yuana Set point

B0 8Q00

Yulaweseelsuainim

SHUT ﬂuﬂmﬂ%’aaﬂ‘%’ummﬁ

FAN1 YanDa-Uanansait 1

FANZ Usnida- Uniimauan 2

FAN3 Uua-Uniinaneaii 3
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doanthaeviansugldnulaineduld

Algnlaianunsawdeuen Set point 1o

WwIpeUSUaIMAvine Ul

TEUUAIUALUUUSALULR

wWiasUSumarinaulu

TLUUMUANALTD
ARl Set point IA1ALTY

Agaumnil Set point IA1AAGY

WUaLASeUs v

Uaasaslsuannia

Wa-Uanavlusyuumuaueieile
Un-Unwnaulussuumuaudieile
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e  msldaunihvevivaniy
Suusnutheevivaniuusngigudl 3.28 Wlifeanady Lock Screen flou
\ievandeantinne wdnaly OPEN iawfessueniafuvhey  wissiuenmsdy
vivulusruumupuuusaluifiney - fafunheeraniusansioguil 329 Whildl
awnonaludn Guinaudaf 1, 2 war 3 16 wifldnuamnsonaluda \donssuumuAN
fauile uaramnsowdoum Set point 1¢ danlufoantine warudennguugll Set

point Wuansanaldnaoaiiainuanuieinsvelde
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winglinusoimswdsuiussuumuaudeiie Tinadussuumuauieiio
wihaeviwaniuasdangudeguil 3.25 Glénuamnsadonnatuinaudail 1, 2 was 3 1§
AUAINADINTT wazdiansonalslaeiesliue manas Wasur Set point ldan
ABANT3
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= L) d‘ ar g 1
3.3.2.1 auaumala-Uaasesliuaimalaun1snaiaikuszuy
a 4 <@
JULADILUA

&

nsaaugunsilalaniasuiuerniaiiussuudumesiinty

& o

muAuansadivkenna 161.246.20.68 faguil 3.32 MniATetdumesiilaiieglns
LAN gty iifeviniseauqunsilele Tnefiruauansnsamuausumiduld fsed
1. Fada-UnindecuSuornd idesit 1 54 5
2. farandaliaedecuiuenme tndasd 1 8 5
vannimihduusmesannsauanisn i naluuEeal

(Real Time) ﬁdgﬂﬁ 3.33

Air no.1

Time to open === Hour : 6 .&& minute : 30.01' press to m
Tiwe to close >>> Hour : 18 .&& minute : 0.01' press to

JUH 3.31 mamsdwanataesesusuenmadiuniunivusinees

7 0 Arduaro Mhegw it T W:rﬂc?—{tMM'm‘ XN Voo vt 1o nﬁ. A T Blboard 2013 -jrf * Moo sman- )

% hops Stve Viceo VL Fiase Won lkosdil. 0 Mac and Cheese - | I3 Na Baie Nutefla Che. i Nigela Livson# Ch . | 8 ‘st Ardumo.. @

Air-Conditioner Controller

Ethernet Switching

Time :

2015/4/28 21:36

Airno.l

Time to open >>> Hour : °0 .&& minute : °!U.nl press tam
Time to close >>> Hour ; .]8 .&-& minute .O.Drplr\\ tw

Air ne.2

Time to open >>> Hour : °! '&& minute : °.\U.o« press to m
Time to close >>> Hour : .J! .&& minute : .D.-N'r“‘“ (8 CLOSE

JUM 3.32 wihduuswes




Air-Conditioner Controller

Ethernet Switching

Time :

2015/4/28 21:36

Airno.l

Time to open === Hour : 6 .&& minute : °30°or press to m
Time to close === Hour : .18 .& & minute : 0.01' press to e Ks 53
Air no.2
Time to open === Hour : 8 .&& minute : 30.01' press to m

Time to close >>> Hour : 18 .& & minute : 0.01' press to e Es 33

Air no.3

Time to open =>> Hour : 10 '&& minute : D.or press to m
Time to close === Hour : 20 .&& minute : 30.01' press ro Eelsii3

Air no.4
Time to open >=> Hour : 13 .&& minute : 0.01- press to m
Time to close === Hour : 21 .&& minute : JD.nr press to Eeeld
Air no.5
Time to open === Hour : 17 .&& minute : 30.01' press ro m
Time to close === Hour : 23 '&& minute : 0.01- press to He el

< o §aln v o ) & -
Ui 3.33 wihuuswesfldeuauiaiosSuonaiaun (5 1n3e)
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ATeslsuanNIA aunsaduutuseunisvinuresiusunsudu Flow Chart fagu” 3.37

( Start )

b
Lt

L

Auto mode FAN 3 & Compressor

operate for ... minutes

< & o o o
3UN 3.37 dumaun1sviauresszuumuANAIeISUaINA
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JUN 3.37 TunounsviTuTeTTUUAIUANLATEIUTUDINA (D)
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Y > FAN 1
FAN 2 &
Compressor
FAN 3 &
Compressor
A 4
4_._._
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i > FAN 1
Press Y | FANZ2&
Button 2 Compressor
Press FAN 3 &
Button 3 Compressor
v
—

< & o < o '
JUN 3.37 Jun0uNIVINIUYBITEUUAIUANLATEIUTURINTA (51D)
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Press Close

Button

Close all FAN &

1

Compressor

END

JUN 3.37 TunauM IV URessHUUAIURANIASaIUTUBN A ()
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INMTRNLULTEUUATUANNTUA-UnnTosUiueinimmuigt  vedssuuniuny

q‘ @/ =t 5 3 <
WwsaslIvanAwuuNsEIvian annsadigudumaunsvinuresiusunsuidy Flow Chart
fagunl 3.38

=2

PRESS y
o Air 1 open
BUTTON
AR 1
N
PRESS
OPEN Y
Air 1 close
BUTTON
AR 1
Air 2 open
Air 2 close

JUT 3.38 dumaunsvineuvedsEuuAIuRAS oIS UB N U Y LVIan



Air 3 open

Air 3 close
Air 4 open
|
PRESS
Op Y
EN Air 4 close
BUTTON
AR 4
N

A gj o | @ !
3UN 3.38 TumeumsvnnuresssuumuaueIasliuo makuunIsElvan (M)



Air 5 open

Air 5 close

A 5 o q' o/ 1
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N13INN&a

4.1 na1n

minaaeinsila-Uaadesusvomealida-Uauuunisdnan aunariigalisi
svuudunesilauey Wa-arumiheerivaniu lnevinnsregunsaiauaut (hueifaud)
Funaen LED Wokanianiuzn1sdn-Unveuniesuiveinia LAEASIVABURYIN

wsssSuomaiuda-Uastnssiuicanaili w3 (Ua-UnaSamseiunsnauddsioll

4.2 msvaasin1sWa-Unedestsusinieuuunssivan

miwmaaaﬁﬁwaaﬂﬁwﬂamﬁ‘uﬂ"nwiaqﬂn'ﬁaﬁﬂ’m@uﬁﬁ’waamlw LD favaon LED
wansanuznsiUnn veuasesusuenna iy tvaaalwiauandliindinszualvarily
7l Relay @4 Relay uragdniuguninimuauniade-Unvesgunsalliiviaiadesusueinie
diinsyuelvnanuluil Reley #ale | Relay sfuasvimii@aedosusvenne wivnlis
navidluarhu Retay sglivhanuaiasusveinadldvanugusu

- ) & | a
4.2.1 nmsnaaala-Uniasasusuainidlaenisng LIATHN uﬁzwauma‘itﬁm

1

nnseenuuulifing s Ua-Unlagnisdsaaniuszuudumesidatu 1
armsonadudidala uielataiesufveinals wazaruisadedrnaide-Uo
\A3aaUFuaneld Feeenuuunisvmanaiiu 2 LUy

1. neaosbiflduunaduddminduusme fiussuudunesidn

2. yeapdgldnusinanla Uaimitivuswesiussuudunesiin

4.2.1.1 JUABUNITNNADY

—_

Andagunsaiauau
W1 IP address 161.246.20.64
nAYufds OPEN gasiadasusuainafaft 1 (Air no.1)

faanln - Uawmsaalsuoinia

SISO

dunnranisvaaeanuasal LED



1612462084 e
151.246.20.64,
161 246 2054/ Durr:
AR 246.20.64) I he grperay
L61.2486 2084, openal
Ethernet Switching

Thoes

2018 4301088

Al gt

o e e (e Qo . (@l (D
TN [ [T T M, |

Ak we?

i e (o @ s - (D
e Y

UM 4.2 159 1P address 161.246.20.64

Air-Conditioner Controller

Ethernet Switching

Time ;

2015/4/30 19:6

Alrpe.l

Time to open >>> Hour : '19 ’.k& minute : 'o.o: press to
Time to close >>> Hour : .D .&.(- minute : .D.OI press to et

JUW 4.3 msnenudnds OPEN waamSesUsuannasfi 1 (Air no.1)
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Air-Conditioner Controller

Ethernet Switching

Air no.l

Time to open === Hour : 6 .&& niinute : 30.01' press to m
Time to close === Houn : 18 '&& minute : U.or press to eEe)3
Air no.2
Time to open >>> Hour : S .&& minute : 30.0:‘ press to m
Time to close >=> Hour : 'ls '&& minute : 0.01' press to eield 3

Airmno.3

Time to open ==> Hour : 10 .&& minute : (}.or press to m
Time to close ==> Hour : 20 .&& minute : 30.01' press to e Ks 43
Air no.4
Time to open === Hour : °l3 .& & minure : eﬂ.or press to @
Time to close >=>> Hour : 21 .&& minure : 40.01‘ press to eEsl
Air no.s
Time to open >=> Hour : 1'." .&& minute : 30.91' press ro m
Time to close >=>= Hour : 23 ’&& minute : 0.0:‘ press to Ee{lei~3

<l & o a <4 Y
JUN 4.4 nsiananUa-Uainsasdiuanie
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OFPEN||SHBT

SHUT

SHUT
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Status:

= ° - o v a a
UM 4.5 msvitnuvesaiesUivenadin 1 (LED 1 An)

4.2.1.2 HaN15NAa9

4.2.1.2.1 HANTNARBIWBINSNANAIES OPEN uag CLOSE

ilenaUuAIds OPEN veuaTaeliua1n1adaf 1 (Air no.1)

vaanlW LED waendt 1 wassaniustdulwdue wasdiiviudueaiasuSuanmadii 1 @

MNUUNAYNAIFS CLOSE Yasia3ossuameadiafi 1 (Air no1) vigealW LED waead 1

Idvas wanslidiuinasesusuornasif 1 Jn

PINMNTWN 4,1 LansIAiuNanN 1S NAaUe4

\nsaUsuRINIANY 5 Mdudienajurads OPEN tn3esuSuanmanln Lasnaturds

CLOSE w3aat§uenimsdn

d 1 o =Y GSI al 9’.’) a/ 1 g
A9 4.1 AsnkasInIsvaainadita-daiiasiueinans 5 Fauivuswes

\SaaUiuannia OPEN CLOSE
Air no.1 v v
Air no.2 v v
Air no.3 v v
Air no.4 v v
Air no.5 v v
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4.2.1.2.2 HANINAABYBINSHImAIn-DalrtasUSuanme
devhmsiernanliiedesuemadai 1 (Air no.1)
alugiana 06.30 1. 81 18.00 w. naNISAADITLARD ASBIUTUBINAETaY Y
Tugaeie 06.30 . fa 18.00 u. 1735

AN5199 4.2 MINUEAINITNAARUNISAIA I NDA-UnasasUsuaInIdie 5 6

\3nsUSuonna Time to OPEN Time to CLOSE
Air no.1 06.30 18.00
Air no.2 08.30 18.00
Air no.3 10.00 20.30
Air no.4 13.00 21.40
Airno.5 17.30 23.00

nl v e :u' ot 3 o 1
1NN NN 42 Lanl VA UNAN 1 SNAER UL LAT o IUSUBINAAYa 5 67 37
W3l va Ayl 1w Ue-Un Adaliase Tnedunaeainvasaln LED 11lWsa

wagsumuainsliniely

4.2.2 msvanaalia-Uniateausuanmalaernuniihveivansu
innseenuuunihaetivaniudsil 328 wildldeuanunsomuaunis
Wa-Uniaasufvanmeas 5 #ild TnenasnalaidndadnUn (OPEN-SHUT) uslalanansa
mugunslindasannashaiaild ﬁaﬁ"uﬁ'aaaﬂqumiwmamLﬂumsnmﬂuﬁmﬁ"&ﬁwﬁwa

VigEniu whiguantmeasinaIesiuemaln-Unnuigldaunaumdamiels)

4.2.2.1 YuURaUNIINANEa8Y
1. Anfsgunsainuny
2. naJuA1Es OPEN way SHUT Antdhasvivaniy

3. @UNPRaNISNAaRIINvaaflW LED



U(OPER] [swnT|
[Gﬁ HUNT
s s [BPER) [HRiT

JUM 4.8 m3nadurnds SHUT fiviihaevivaniu
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4.2.2.2 WaNIINAABIVRININAYNAIRY OPEN wag SHUT
MR 4.3 waadiiiunan svingeureaaiasUSueneric 5 fad
lanadudids OPEN afesdiuainiaasln uazandudids SHUT eSessuoniaesds

wagntnIevivanIuMansantuy OPEN %30 SHUT awdigldnune

3190 4.3 Mseuansmmaaesneluile-Uaedesuuoinaia 5 darunthaeivaniu

\ieaUsueIna OPEN SHUT
Air .1 v v
Air .2 v v
Air .3 Y v
Air 4 v v
Air .5 A v
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5.1 dgunanivnaas

MnmMsmaaenigunsalmuumsla-Unindesuiuamaliannsada- Uamuam
firuald Tnsld Arduino Mega 2560 board \Juvesamunmuman 14 Ethemet Shield
w5100 Wugunsalairniuuswesitemununisdaliaeiessuemeruduneiiin 14
wihvevisaniulunsmuaumsilalianioaivemaiussuuuauwaiioruan uald
gunsal RTC (Real Time Clock DS1307) lumsmupumsitatiawedesuiuarnalasnisse
tan annsnaguld fail

Tudhusninurivesgunsalmuaumsilisanionveiniaty ilevihnsmaasins
UnlawSeauiueima wuiawisaligunsolifdain dilardonivomai 5 # e
Heulvvedlusunsilld wazgunsalusasshitdefiuueda Arduino Mega 2560 @nnsaviay
muilsiduveansazgunsaild wu wiweianiu aunsonauidadalianiasuivenia
[EEER

Tuduseriusvesgunsalmuaumsilintanissiuaniaiu. levinisvaass
madlaUaazendiuome mudiadenivennidaansadalamuaaniidmuals awnse
damalelarusruudumesidald wazanusadan snYar sz U U e Tiniee
Viwansulause

5.2 Yalauauu
PNNITANBBNLUY Wazviimsvaaas ilinsuisilymiinietu s

L msanwinsdeuldsunsulidaunoudn Wsunsufiasvinnseutuduldiug
misanudwinahlug euldendoussamuny ins1zuaia Arduino lundazguilvunn
viheauldvingu

2. msesnunlidanuindenlignsaidetiuuesa Arduino igh Tisuaudesdunn
leimanites aldenuase Arduino iltesBuwe wazieminelmfisamaiuauionis

3. lumseemeszwingunsal msdeasliuiu nsiwvndeanghiniuazinalunisds

€

ausEningUnsal Wy winaeaigntinsevivaniuliuiuwe vinliuiiveuansninly
ALY

4. wmhaunsaimuauiluldoueie msidenvavivaniuiuiidniniiananiuali
AmmIEay wazanuazanlumsiliadaniaaiuoinarussuuuuuna
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#include <SPLh> /ibrary for Ethernet
#include <Cthernel.h> /library for Ethernet
#include "DHT.h" //library for DHT11
#include <UTFT.h>  /Aibrary for TFT
#include <UTouch.h> /Aibrary for TFT
#include <UTFT_Buttons.h> //library for TFT
#define DHTPIN A0
// what pin we're connected to DHT11
// Uncomment whatever type you're using!
#define DHTTYPE DHT11

A/ DHT 11

// #define DHTTYPE _DH |22

// DHT 22 (AM2802]

//#define DHTIVPE DHT21__// DHT 24
(AMZ2301)

DHT dht(DHTPIN, DHTTYPE);
#include <\Wire h»
Hinclude "RTClb K /Aausaidmiu 51307
RTC_D$§130% RTC; 714or ds1%07
#define RELAY1 14
#define RELAY2 15
#define RELAY3 16
#define RELAY# 17

Vpinsfarrelay
/hpin forelay
Vpin fonrelay

£ pin for relay
#define power AL//pin for lgd statis
#define autolA2 // pin for ledl status
#define manual A3 7/ pin for led status
#define fanl A8 // pin.ferled Status
#define fan2 A9 // pin for (Sthstatus
#define fan3 A10// pin for led status

/{ Connect the pole of the switch to pin 18
const int SW_PIN = 18;

EthernetClient client;

byte macll = { OxDE, 0xAD, OxBE, OxEF, OxFE,
OxED };

//physical mac address : do not change

/7 ipin lan (that's what you need to use in

your  browser)

byte ipll = { 161, 246, 29, 64 };

/fmanual setup

byte gatewayl] = { 161, 246, 29, 1 };

/f intemet access via router, manual setup
byte subnet[] = { 255, 255, 255, 0 };
//subinet mask, manual setup
CthernetServer server(80);

//server port

String readString ;

int refreshPage = 5;

//-refresh page every 5 sec.

int sp = 25y//initial set point value
iat"ho-="10; // fiato open : initial vatue ;
four _10.30.am

ntmo = 30; “=time togpen : initial value
rminute-10.37 ara

N He 7 228 s 1807 0sa :initial value
heur/ 22300m

INt<ME=30 7V fimelto cldsell initial value :
mingte 22 300p0m

intbutl, but2, but3, butd, buts, buté, but?,
but8, but9, buti0, butll, butX,

// define buttons to shiow on TFT
pressed_button;
infled ="13; £ use for reset board after
//close air conditioner

intresetPin= 12; // use for reset board
/fafter close air conditioner

// Declare which fonts we will be using for
//TFT

extern uint8_t SmallFont[];

extern uint8_t BigFont(];

//extern uint8_t SevenSegNumFont // too
big

extern uint8_t Dingbatsl XL[];

// Set up UTFT...

/7 Sel the pins to the correct ones for your

development board



"

// Standard Arduino 2009/Unc/Leonardo
shield : <display mocel:»,19,18,17,16

// Standard Arduino Mega/Due shield

: <display model>,38,39,40,41

// CTE TFT LCD/SD Shield for Arduino Due
: <display model>,25.26,27.28

// Standard chipKit Uno32/uC32

: <display model>,34,35,36,327

/7 Standard chipkit Max32

: <display model>,82,83,84,85

// AqualEDSource All in@nesSliper Screw
//Shield  : «display mdel> 82,83.84,85

// Remember 40 fhaneethe-madst
//parametef 10 suit your Qisplaymodile!
UTFT myGLCD (ITDB325,38,39,40,41);
// Set ApfULeWTth. &

// Setfthie gins tQ the corect anesforyou
//developmentbodtd

£/

/7 StandardsArduine-2003/Una7 eonarde
/fshieldl, 15104998

// Standard Arduino Mega/Dadshield

/7 6,5,8.32

// CTE TFT WCR/ S Shield-fer Arduifedue
/16,5432

// Standard chipKithne32/uG32
//:20,21,22,23 .24

// Standard chipKit Max32

/1 62,63,64,65.66

/f AqualEDSource All in One Super Screw
//Shield  : 62,63,60,65,66

UTouch 'myTouch(6,5,4,3,2);

// Finally we set up UTFT Buttons :)
UTFT_Buttons myButtons (&myGLCD,
&myTouch);

void setup ()

{

Serial becin(9600); //board rate

Wire.begin (); // for RTC

dhtbegin (), // for DHT11

RTC.bagin (); //start RTC

if {! RTC.isrunning ())
{
Serial.println ("RTC is NOT
running!");

// following line sets the RTC to the date &
time this sketch was compiled

RTC.adjust(DateTime(2015, 4, 23,

16, 51,0));

}
// definefont size, font color and initial
command to //TFT
myGLEDANItLCD ();
myGLCD:clrScr( );
myGLCD 5= ort (SmallFont);
myTouchdnitTouch (%
myTouch.setfracistor {PREC_MEDIUMY);
myButtons.setTextFonl (BigFont);
myButtons.cetaymboet-ont
(Dingbats1. XL);
myButtons.selBtsong olors

(VGA_YELIEOW, VGA GRAY, VGA WHITE,
VGA_RED, VGA BLUE);

Y Gestanchsymptl, text and symbol when
//disald® pefarder, boarder when select,
##15ack sround)

//define button size, coordinate and name

butl = myButtons.acdButton ( 10, 60, 80,
30, "OPEN", BUTTON_DISABLED);

but2 = myButtons.addButton ( 100, 60, 80,

30, "SHUT", BUTTON_DISABLED);

but3 = myButtons.addButton ( 55, 100, 80,
30, "FAN1", BUTTON_DISABLED);

butd = myButtons.addButton ( 55, 150, 80,
30, "FANZ2", BUTTON_DISABLEDY);



but5 = myButtons.addButton ( 55, 200, 80,
30, "FAN3", BUTTON_DISABLED);
buté = myButtons.addBution (190, 140, 30,
30, "+");
but? = myButtons.addButton ( 270, 140,
30, 30, ""); // minus button
but8 = myButtons.addButton ( 20, 10, 30,
30, "Y", BUTTON_SYMBOL); // Lock screen
but9 = myButtons.addButton ( 150, 10, 30,
30, "Z", BUTTON_SYMBOL); // Lack SP
but10 = myButtons.addBution (210, 60,
30, 30, "A");
butll = myButtons.addButton( 260,60,
30, 30, "M";
myButtons.drawButtony ( )4/ use for draw
//outton, necessary !
{
myGLED.prnt("You pressed:’, 160,
205);
myGLCD.print("Set Point’, 210, 110);
myGLCD.rift(*Lock Screen”, 60,203;
myGLCD.riat(*Lock Temp®, 190, 20);
myGLCD:setColor(VGA BLACK);
myGLED SetBack  StaAVGA WHITE);
myGLCD.print(*None ", 160, 220);

myGLCD.setFont(BigRont);
myGLCD.setColor(VGA_GREENY;
myGLCD.setBackColor(VGA YELLOW);
myGLCD.printNumli(sp, 230, 150);
}
pinMode(RELAY1, OUTPUT); // define pin
either OUTPUT or INPUT
pinMode(RELAY2, QUTPUT); // define pin
either QUTPUT or INPUT
pinMode(RELAY3, OUTPUT); // define pin
either QUTPUT or INPUT

pinMode(RELAY4, QUTPUT); // define pin
either OUTPUT or INPUT

piniode(power, QUTPUT); // define pin
either OUTPUT or INPUT

pinMode(auto, QUTPUTY,  // define pin
either OUTPUT or INPUT

pinMode(manual, OUTPUT); // define pin
either QUTPUT or INPUT

pinMode(fan1, OUTPUT); /7 define pin
either QUTPUT or INPUT

minljode(fan2, OUTPUT);  // define pin
either OWLPWT or INPUT

piaode(fan3pOWTPUT); // define pin
EitherOUTPUT or INPUT

plitvtede(SW_PIN, INPYT), /7 define pin
either . OUFRYT. or INPUT

dieltalWWits(RELAY 1, 1)) X connected to
NOwaf RELAY,C11 "tueans actya low, clear
statese

dititabnrsREEAY2,D); “7// connected to
NO ol BRELAY Y T means.active low, clear
St

lioital WIRA(RELAY3, 1):° #/ gonnected to
NO@HRELAY 17 meansadtive low, clear
status:

ditital Writa(RELAYS, 1),  // connected to
NO gf RELAY,#1 #means active low, clear
statuse
// end of defining to TFT

Lthernetbesin(mac, ip, gateway, subnet);

server.begin { );

Serial print("server is at "),

Serial.println ( EthernetlocallP () ), //fine
youe ip address on serial mornitor

EthernetClient client;

digitalWrite (resetPin, HIGH);

delay (200);

piniode (resetPin, QUTPUT);



pinMode (led, OUTPUT);

delay(200);
}
void loop( )
{
if {digitalRead(SW_PIN) == LOW)
{
if (myTouch.dataAvailable( )
== true )
{
touchscreen ();
}
}

if (digita'Fead(SW_PIN) ==-HIGH)
{

internet( )

}
int touchscreen( )
{
//defining inftial value for character
staticunsicned @yt ledStater=
LOW;
staticiunsiened char buttonStateOn
= LOW;
static unsirgtihchar

lastButtonState = LOW;

static unsigned long ledCame@m=
0;

static unsigned char Autopower =
LOW,;

static unsigned char internalrelay =
LOW;

static unsigned char startrelay3 =
LOW;

static unsigned char Manualpower

= LOwW,

static unsigned char Supply = LOW;

static unsigned char firststatus =

LOW ;

static unsigned char swapmtoa =
LOW;

static unsigned char afterclose =
LOW;

// reading value, temperature and humidity,
from DHT11 keep in integer h and t

int h = dhtreadHumidity( );

int t = dhtreadTemperature (

DateTime now = RTC.nowd );

pressed_button =
myButtons.chackRuttons(), #/ used to check
buttons.are pressed or not

if (pressed_button==but8)

{
{myButtons.Liut anFnablzd(butl) &&
myButtons.bititionEnablet(but2) )
{

myButtons.disableButtonfbutl, true);

myBattons.disgbléButton(but2, true);

}
alia
{
myButtons.enableButton(butl,
true);
myButtons.cnableButton(but,

true);

}



if {pressed_button==but9)
{
if
(myButtons.buttonEnabled(buts) &&
myButtons.buttonFnabled{but?) )
myButtons.disableButton(buts, true);

myButtons.disableButton(but?, true);

myButtons.enableButton(buts, Luwe);
myButtons.enableButtomfbut?, true);
}
}
if {pressed_button==but1 ||
pressed_button==but10 &&
myButtons.bettonEnabled(but10))
{

myButtons.disableRittanlbutl,
true)y A choose duto-="disabte

myButtons.erablelutten{butl
true); WAmeanuatenable

myButtons.disahteRBitton(butl; true)
// disableyoper

myButtonsiernableButton(but2, true);
// enable closa

myButtons.disableButtan(but3, true);
// disable fanl

myButtons.disableRutton(butd;true);
/7 disable fan2

myButtons.disableButton(but5, true);
// disable fan3

myButtons.enableButton{buts, true);
// enable +

myButtons.enableButton(but7, true);
// enable -

}

else if (pressed_button==but11 &&
myButtons.buttontrabled(but11))
{
myButtons.disableButton(but11,
true); // choose manual
myButtons.enableButton{but10, true); //
auto enabie
myButtons.disableButton(butl,
true); // disable open
myButtons.enableButton{but2,
frue);, // enable close
myButtons.enableButton(but3,
true) // enable.fan1
fmyButtonsienableButton(butd,
1TUR) —tiembble fan2
myButtens.enzblefutton(buts,
frue) % enable fan3
myButtons.enableBution(buts,
true); // enabte «
myButtons.crableluttan(but?,
true), f/ ehakles
}
clse Tpressed_button==but2)
{

myButtens.efableBution(butl,

tree);

myButtons.cnableButton(but3,
true;

myButtons.cnableButton(butd,
true);

myButtons.enableButton(but5,
true);

myButtons.cnableButton(buts,
true);

myButtons.enableButton(but?,
true);

myButtons.enableButton(but10,

true);



myButtons.enableButton(butl1,

true);
}
it (pressed_button==but1)
{
myGLCD.print("OPEN", 160, 220);
myButtons.disableButton(butl,
true);
internalrelay = HIGH;
Supply = HIGH;
analogWrite(power, 255)%
}
buttonStateOn = intermatrelay ;
il (buttonStateOn 1=
lastButtonState)
{
lastButtonState =
buttonStateOn;

i {(buttonStateOn == HIGH)
&& (ledState == LOW))
{
startrelay3 = HIGH;
ledState = HIGH;
ledCameOn-= miillis( );
// the maximum value it &3 held\is

4,294,567,295

}
/7 1f the LED has been on for at [&astd
seconds or more than then turn it off.
If (ledState == HIGH)
{
I" (milliz(-ledCameCn >

5000)

startrelay3 = LOW,
Autopower = HIGH;
ledState = LOW,

firststatus = HIGH;

}
if (startrelay3 == HIGH && Autopower ==
LOW && firststatus == LOW && swapmtoa
== LOW)

{
digital Write(RELAY3, LOWY),
dicitalWrite(RELAY1, HIGH);
digitalWrite(RELAY2, HIGH);
dieitalWrite(RELAY4, LOW)

}

if (pressed_button==but2)
{

myGLCD.print("SHUT", 160,
220);
Manualpower = LOW;
Autopower= LOW;
buttonStateOn = LOW;
lastButtonState = LOW;
internalrelay = LOW;
Supply.= LOW;
startrelay3= LOW,
firststatus == LOW;
ledState = LOW;
ledCameOn = 0;
swapmtoa = LOW,
afterclose = HIGH;
ligitalWrite(RELAY1, HIGH);
digitalWrite(RELAYZ2, HIGH);
digitalWrite(RELAY3, HIGH),
digitalWrite(RELAY4, HIGH);

analog\Write(power, 0);
analogWrite(auto, 0);
analogWrite(manual, 0);
analogWrite(fan1, 0);
analogWrite(fan2, 0);

analogWrite(fan3, 0);



delay{10); //for reset
digitalWrite{led, HIGH); // for reset
delay(1000);, //reset
digitalWrite(led, LOW); //reset
delay(1000); //reset
Serial.printin("resetting); //reset
delay(10); // reset
digitalWrite(resetPin, LOW); // reset
}

7 ((startrelay3 == LOW && Autopower ==
HIGH ) || (pressed_button==but10 &&
Manualpower == HIGH))

{

yGLCD print(‘Alito’; 160,

220);
Autopower = HIGH;
Manualpower = LOW;
startrelay3 = LOW,
AutoMode();
analos\Writa(auto, 255);
anatoo\Write(manual)0);

1

if ((pressed_button==but11 && Supply ==
HIGH && startrelay3 == LOW) ||
(pressed_button==but11

&& Supply == HIGH && startrelay3 ==
HIGH ) )

myGLCD.print("Manu';=160,
220),

Autcpower = LOW;

Manualpower = HIGH;

startrelay3 = HIGH;

analoeWrite(manual, 255);

analogWrite(auto, 0);

f (pressed_button==but3 &%
Autopower == LOW && Manualpower ==
HIGH )

myGLCD.print{"FAN1", 160,
220);
dicitalWrite(RELAY1, LOW);
digitalWrite(RELAYZ, HIGH);
digitalWrite(RELAY3, HIGH);
digitalWrite(RELAY4, HIGH);
analogWrite(fan1, 255);
analogWrite(fan2, 0);
analogWrite(fan3, 0);
}
if (pressed_button==but4 && Autopower
== LOW && Manualpower == HIGH )
{
myGLCD.print("FAN2", 160,
220);
digitalWrite(RELAYZ2, LOW);
digitalWrita(RELAY1, HIGH),
cigitatvwrite(RELAY3, HIGH);
dicitabWrita(RELAY4A, LOW);
afatoeWrite(fani, 0
anaioaWrite(fan2, 255)
ahalooWrite(fan3, 0);
!
' (pressed button==but5 && Autopower
== LOW && Manualpower == HIGH )
{
myGLCD.print("FAN3", 160,
220);
digital\Write(RELAY3, LOW);
digitalWrite(RELAY1, HIGH);
dieitalWrite(RELAYZ, HIGH);
digitalWrite(RELAY4, LOW);
analoeWrite(fani, 0);

analogWrite(fan2, 0);



analogWrite(fan3, 255);

}
it { Manualpower == HIGH && t < sp )
}
dioital Write(RELAY4, HIGH);
}
i (Manualpower == HIGH && t > sp )
{
digitalWrite(RELAYS, LOWY);
}
" (pressed_button==but6 && sp <= 29)
{
Incrsetpoint(-);
myGLCD.printMuml(sp;-230,
150);
}
else if (pressed button==but7 && sp'>=
21)
{
Decrsetpoint( );
myGLCD. prifitumli(sp, 230,
150);
}

il (pressed_button==-1)

myGLCD.print("None.."; " 160,-220);

i" {pressed_button==buté)
myGLCD.print(’'Iner”, 160, 220)

i (pressed_button==but7)
myGLCD.print('Decr”, 160, 220);

}
int AutoMode ()
{
int h = dht.readHumidity( );
int t = dhtreadTemperature ( );
static unsigned char startrelay3 =
LOW ;

static unsigned char Autopower =

HIGH ;

if (1 <= sp &R startrelay3 == LOW &&
Autopower == HIGH ) // RELAY1 turn on
{
disitalWrite(RELAY1, LOW);
digitalWrite(RELAY2, HIGH);
digital Write(RELAY3, HIGH);
disitalWrite(RELAY4G, HIGH):
analoeWrite(fan1, 255);
analogWrite(fan2, 0}
analoeWrite(fan3, 0);
}
el ((t-sp>=18&t-sp<=28&&

startrelay3 == LOW && Autopower == HIGH )

)

diaitalWrite(RELAY2, LOW);
digital\Write(RELAY 1, HIGH),
dicitatWirit &(RELAY3, HIGH);
divitebWrite(RELAY4E, LOW);
anatoWiitelfany, 0);
snatoMWrite(fan2, 255)
analogwritéfan3, 0);

1

elee m{(t - sp > 2 && startrelay3 ==
LOW && Autopower. == HIGH) )

{
digital\Write(RELAY3, LOW);
disitalWrite(RELAY1, HIGH),
digitalWrite(RELAY2, HIGH);
digitalWrite(RELAY4, LOWY;
analooWrite(fani, Q)
analogWrite(fanz, 0);

analogWrite(fan3, 255);

}
int internet( )

{



static unsigned char ledState =
LOW;

static unsigned char buttonStateOn
= LOW;

static unsigned char
lastButtonState = LOW;

static unsigned lone ledCameOn =

0;

static unsigned char Autopower =
LOW;

static unsigned char internalrelay, =
LOW;

static unsigneg’chadr startrelay3 =
LOW,

static AinSioned char Manualpower
= LOW;

siatic upsiefigr chiatSupply =IEOW;

siaticaunsignal! char;firststatus =
LOW ;

static ainsigmed.chat-swapmtoa/=
LOW;

staticclpsigned char afterclose’=
LOW;

nt h = dhtaeadHumidity( );

int t =\dht.réadlempiratura(®);

DateTimayndw =RTC.now( )

EthernetClient clieht =wserverduailable(

5

if (client) {
while (client.connected( ) ){
if (client.available( ) ) {
char ¢ = clientread( );
if (readstrine length() < 100)
{
//store characters to string
reacdString += ¢
}
/At HTTP request has ended

if {c =="\n"){
Serial.printin{readString); //print
te serial monitor for debuging
client.printin("HTTP/1.1 200 OK");
//send new page
client.println {("Content-Type:
text/html");
client.printlng );
client.println ("<HTML>");
client.println ("<HEAD>");
client.printin ("<meta
name=apple-mobile-web-app-capable’
conhtent="yes" /="
client.println ("<meta
name=apple-mobile-webrapp-status-bar-
style' content="black-
transtucent' />");
client.println("<tink rel='stylesheet'
type="text/css  href = http: //
randomnerdtutorials.com
/ethemetcss.css'
Caln
client.printin('<FTLE>Air Controller
PALALOID</TITLE>"),
client.prntn("</HEAD>");
clientyrinitln("<BODY>");
client.prinin("<H1>Air-Conditioner
Contreller</H1>");
client.printin("<hr />");
client.printin("<br />"),
client.printin("<H2> Ethernet
Switching</H2>");
client.printin{"<br />");
client.printin("<br />";
client.printin("<br />");
client.printin("<a

href=\"/70pen\'\">Open</a>"); // button



client.printin("<a
href=\"/?Close\"\">Close</a><br />");
client.printin("<br />";
client.printin("<br />";
client.printin{"<a
href=\"/?AutoMode\"\">Auto Mode</a>");
client.println("<a
href=\"/?ManualMode\"\">Manual
Mode</a><br />";
client.printin("<br />");
client.printin("<br />");
client.println("<a
href=\"/7button1on\"\">TurA On LED1</ax>");
client.printin{’<br />";
client.pfinfln("<br 75
client.arintin("<br /3");
client.pripitr("<a
href=\"/7button2on\"\'$Turn"On LED2</a>");
dlientprintnl"<br ")
client printin{"<br />t
client.printn("<br/>";
client.5Fintln(<a
href=\"/?butten3en\"\">Turn On LED3</a>");
client.prirttin("<br /5%
client.printin(®<br />";
client.print(F(*<tds<hd>");
client.print(F("Timeéto open >»>
Hour : ");
client.printin('<a
href=\"/?inchouropen\'\"> + </a>\t\t\n");
client.printtn{" ")
client.print(ho);
client.printin(" ")
client.printin("<a
href=\"/?dechouropen\"\'> - </a>\t\t\n");
client.print(F('&& minute : ")
client.printin('<a

href=\"/?incminopen\"\"> + </a>\t\t\n");

client.print(mo);
client.printin("<a
href=\"/?decminopen\\"> - </a>\t\t\n");
client.printin("<br />");
client.printin("<br />");
client.printin{"<br />");
client.print(F("<td><hd>");
client.print(F("Time to close >>>
Hour : ");
client.printin("<a
href=\"/?inchourclose\"\"> + </a>\t\t\n");
client.orintin(" ")
client.print(hc);
client.printin(™");
clientprintin("<a
href=\"/?dechourclose\"\"> - </a>\t\t\n");
clientprirt(F("&&eminute : ")
clientrrintln(<a
bref=\'/2incrninclose\'X"> ¥ </a>\\t\n");
client.print(mc);
clientarintn('<a
href=\"/2decminciose\\"s = </ax\t\t\n");
clientprintin("<ore/>5;
clientrrintin('<br /59;
client.print(F("<tr>xn"));
clientpiir t{(F("<td><ha>");
client.pfint(F(" Time : \n “));
client.print(F("</had></td>");
client.print{F("<td></td>");
client.print(F("<td>"});
client.print(F("<h3>");
client.print(now.year(), DEC);
client.print(/";
client.print{now.month(), DEC);
client.print(/");
client.print(now.day(), DEC);
client.print(" ");

client.print{now.hour(), DEC);



client.print();
client.print{now.minute(), DEC);
client.print(F("<td><hd=");
client.print(F("Setpoint Temperature
\n )
client.printin("<a
href=\"/7incsetpoint\"\"> + </a>\t\t");
client.print(sp);
client.printin("<a
href=\"/2decsetpoint\"\"> - </a><br />";
client.print(F("<tr>\n"));
client.print(F("<td><hd=");
client.print(F("Termperature”))
client.priniff{(*€/ha></td>"));
client.prinf(F("<tds</Ads");
client.print(F("<td>"));
client.prini(F("<h3>");
client.print(t);
client@hinif(" € </h3></td>\n");
client.piint(F(*<td></td>"));
client.print(FC</ir>\n");
client.prinu(F("<tr>\n"));
client, prina(F("<td><hds");
client. prin f(R("Humidity"));
client.prnt(F(< /ha><7td >
client.prin(F("stds</td>");
client.print(F("<td>");
client.print(F("<h3>");
client.print(h);
client.print(F(" % </h3></td>");
client.print(F("<td></td>"));
client.print(F("</tr>");
client.print(F("<meta http-
equiv=\"refresh\" content=\"1));
client.print(refreshPage);
client.printin{F("; url=A">"));
delay(1);
//stopping client

client.stop( );
if
(readString.indexOf("?incsetpoint”)>0 && sp
<= 29)

Incrsetpoint( );
}
else if
(readString.indexOf("?decsetpoint”)>0 && sp
>= 21)

Decrsetpoint( );
1
#77set time ... Rime to open---hour
SSC 1
(reaSirnaindexOf(™inchourepen")>0 && ho

<=24)

ho++;
(readSirno.indexOf(*2incholropen)>0 && ho
==24)

(readstringindexOf("?dechouropen")>0 &&

ho »>=-1)

ho—;
if
(readSiringindexOf("?dechouropen”)>0 &&

ho == -1)

ho = 23;



// set time....time to open-—minute

else if
(readString.indexOf(*7incminopen")>0 && mo
<= 50)

mo = mo+10;

i
(readString.indexOf(*7incminopen”)>0 && mo
== 60)

else if
(readStringindexOf("?dechourclose’)>0 &&

he >=-1)
{
hc—;
if

(readStringindexOf("?dechourclose")>0 &&
hc ==-1)

{

hies= 23;
}

else if
(readStrine.inde

mo >= -10)

(readstri SRR e>0 && mc

/7 set time.....
else if

(readString.indexOf("?inchou

S

<= 24)
!
hc++;
it
(readStrine.indexOf("?inchourclose")>0 && hc
== 24)
{
hc = 0;
}
.

&g = Y o Y v - = [ 1 v o v ¢ v 1Y
nansiiluenarsianulidwiunisidanuienisfinyivintu Tdeygy i lldusylosiaunism

{
mc = mc-10;
if
(readStrine.indexOf("7decminclose”)>0 && mc
== -10)
{
mc = 50;
}
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if (readString.indexOf("?0pen")>0 || (
nove.hour()== ho && now.minute() == mo ))
{
analogWrite(power, 255);
internalrelay = HIGH;
Supply = HIGH;

buttonStateOn =
internalrelay ;
if (buttonStateOn =
lastButtonState)
{
lastButtonState =
buttonStateOn;
it ((buttonStateOn ==
HIGH) && (ledState == LOW))
{
startrelay3 = HIGH:;
ledState = HIGH;
ledCameOn =
millisQ);

1
[/ I the [ED has doeen oRfonatteastas
seconds or mere tha then tukpiegff.
If (ledState == HIGH)
{
If (rittis(-ledCameOn >
5000)

startrelay3 = LOW;,
Autopower = HIGH;
ledState = LOW;
firststatus = HIGH;

if (startrelay3 == HIGH &&
Autopower == LOW && firststatus == LOW
&& swapmtoa == LOW)
{
digitalWrite(RELAY3, LOW);
digitalWrite(RELAY1, HIGH);
dicital Write(RELAY2, HIGH)
dieitalWrite(RELAY4, LOWY);
}
if (readString.indexOf("?Close")>0 || (
now.hour(== hc && now.minute() == mc ) )
{
Manualpower = LOW;
Autopower = LOW;
buttonStateOn = LOW;
lastButtonState = LOW;
internalrelay = LOW;
Supply. = LOW;
startrelay3 = LOW,;
firststatus ='LOW;
ledState = LOW;
ledCameOn = (;
swapmtoa = LOW;
afterclose = HIGH;

dnsigAed long currentMillis =
millis(3}
w{(unsigned longlcurrentMillis -
previousMillis) >= interval)
{
previousMillis =
currentMillis;
ledCameOn = 0;
}
digitalWrite(RELAY1, HIGH);
digitalWrite(RELAY2, HIGH);
digital\write(RELAY3, HIGH);
dieitalWrite(RELAY4, HIGH);



analogWrite(power, 0)
analogWrite(auto, 0);
analogWrite(manual, 0);
analogWrite(fan1, 0);
analog\Write(fan2, 0
analoeWrite(fan3, 0);
delay(10), // reset
digitalWrite(led, HIGH), //reset
delay(1000);, //reset
digitalWrite(led, LOW); //reset
delay(1000); //reset
Serial.printin{"resetting"};

/lreset
delay(10); // reset
digitalWrite(resetPin, LOWY);
// reset
}
if ((startrelay3 == LOW && Autopower ==
HIGH ) || (rendSthineindexOf('?2AutoModa™)30
&&
Manualpower == HIGH . )
{
analodWrite(auto, 255);
dnaloeWrire(manual, 0%
Autopower = HIGH;
Manualpower = LOW;
startrelay3. = LOW;
swapmtoa = HIGH;
AutoMode( )
}
if ((
readString.indexOf("?ManualMode")>0 &&
Supply == HIGH && startrelay3 == LOW ) ||
(readStrine.indexOf("?ManualiMode")>0
&& Supply == HIGH && startrelay3 == HIGH )
)

Autopower = LOW;

Manualpower = HIGH;
startrelay3 = HIGH;
analoeWrite(manual, 255);
analogWrite(auto, 0);
}
if (readString.indexOf("2button1on”) >0
&& Autopower == LOW && Manualpower ==
HIGH )

{

digitalWrite(RELAY1,
LOW);

dieitalWrite(RELAYZ,
HIGH);

dieitalWrite(RELAY3,
HIGH);

digkalrite(RELAYA,
HIGH);

anglogWrite(fani,
255);

andlBc\Write(fan2, 0);

anatosWrite(fan3, 0);
!

if (readStrin.indexOf( 2button 2on")>0
&& Autopower == LOW && Manualpower ==
HIGH)

{

digitalWrite(RELAY1,
HIGH);

digitalWrite(RELAYZ,
LOW);

disitalWrite(RELAY3,
HIGH);

digitalWritc(RELAYA,
LOW);

analoeWrite(fan1, 0);

analosWrite(fan2,
255)%

analogWrite(fan3, 0);



} }
if (readStrine.indexOf("?button3on”)>0
&& Autopower == LOW && Manualpower ==

HIGH)
{
digitalWrite(RELAY3,
LOW);
digitalWrite(RELAY1,
HIGH);
digitalWrite(RELAY2,
HIGH),
LOW); \\\\\\
analogWrite 0
sulriefand, g\
ariatosWnte 0y
2 C ! Z
analogWrite(fan3 / .
it (
if

}
int Incrsetpoint( )
{
Sp++;
}
int Decrsetpoint( )
{
sp—;
nansiifuenansfianulidwsumslinudonisinuwintdy lieygalvhluliuselonifunsdn
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#include <5PLh> // library for Ethernet
#include <kthernet.h> // library for Ethernet
#include <UTFT.h> //library for TFT
#Hinclude <UTouch.h> /Alibrary for TFT
#include <UTFT Buttens.h> // library for TFT
#include <Wire.h> //library for clock
#include "RTClib.h" // library for clock
RTC_DS1307 RTC; // library for clock
#define RELAY1 14 // pin for relay

#define RELAY2 15 // pin for relay

#define RELAY3 16 // pin for relay

#define RELAY4 17 // pin for relay

#define RELAY5 19 // pin for relay

#define powerAl Al // Air no.d" status pin
#define powerA2 A2 // Alrno.2 status pin
#define powerA3 A3 // Air no'3 status pin
#define powerAd A8 // Al.no d-status pin
#define powerA5 A9 // Air nolhstatus pin
// Connect the pole ofthe switeh to'pin 18
const int SW_PIN = 18;

EthernetClient client;

byte macl] = { OxDE, OxAD, OxBE, OxEF, OxFE,
OXED }; //physical mag address : dofiot ¢hand
byte ipll = { 161, 246, 20, 64

/7 ip in lan (that's what yauineedsto use=-in
//your browser. ("161.246.20.64%

byte gateway[] = { 161, 246, 20, 143 ¥

// internet access via router

byte subnet[] = { 255, 255, 255,0 };
//subnet mask

EthemetServer server(80);

//server port

String readString;

it refreshPage = 5;

int hol = 0; // time to open : initial value : hour

: Airl
nt mol = Q; // time to open : initial value :

minute : Airl

int hel = 0; // time to close :
Airl

int mcl = 0; // time to close :

minute : Airl

int ho2 = 0; // time to open :

: Air2

int mo2 = Q; // time to cpen :

minute : Air2
int he2 = 0; // time to close :

Airz

int me2 = 0; // time to close :

mintite= Air2

it ho3 = 0; // time 't open :

A3

intme3 = 0; 7/ timeto opent:

minute : Air3
intshed = 0; // time toclose.:
Air3

mt me3 = 0;.//time toclose ¢

minute ¢ Aird

iit-hod = 0;.// time ta open ;

CAIrd

intimod = 0;// tine to open:

minigtes s AT
int-hed = 0; //time to close :
“Aird

int-med\=Q; // timedto close :

rnindte " Aird

int ho5 = 0; // time to open :

: Air5

int mo5 = 0; // time to open :

minute : Air5

int hcs = 0; // time to close :
. Airh

int me5 = 0; // time to close

minute : Airs

initial value :

initial value :

initial value :

initial value :

initial value :

initial value :

initial value :

inftial value :

initial value :

initial value :

nitial value :

inal value :

initial value :

initial value :

initial value :

initial value :

initial value :

initial value :

hour :

hour

hour:

hour

hour :

hour

hour

hour

hour

int butl, but2, but3, butd, but5, but6, but7,

but8, but9, but10



// Define buttons to show on TFT

// Deciare which fonts we will be using
extern uint8 t SmallFont(];

extern uint8_t BigFontl];

//extern uint8_t SevenSegNumFont // too big
extern uint8_t Dingbats1 XL[;

// Set up UTFT...

// Set the pins to the correct ones for your
development board

Ve
// Standard Arduino 2009/Uno/Leonardo shield

: <display model>,19,18,17,16

// Standard Arduino Mega/Due shield
//<display model>,38,39,40,41

// CTE TFT LCD/SD Shield for Arduing Pue
//<display model>,2526,27,28

// Standard chipKit Uno32/u€32
//<display model>,34,35,36,37

// Standard chipKit Max32

//<display model>,82,83,84,85

// AgualEDSource All inOne Supet ScreviShield

//: <display model»,82,83,84.85

// Remember to change the model parameter
//to suit your display modulgl

UTFT myGLCD(ITDB32S,38,39,40,41);

// Set up UTouch..

// Set the pins to the correct ones.foryouf
//development board

I —
// Standard Arduino 2009/Uno/Leonardo shield
//:15,10,14,9,8

// Standard Arduino Mega/Due shield
/76,5432

// CTE TFT LCD/SD Shield for Arduino Due
//6,5,4,3,.2

// Standard chipKit Uno32/uC32
//20,21,22,23,24

// Standard chipKit Max32
//62,63,64,65,66
// AquaLEDSource All in One Super Screw Shield
//: 62,63,64,65,66
UTouch myTouch(6,5,4,3,2);
// Finally we set up UTFT_Buttons :)
UTET Buttons  myButtons(&myGLCD,
&myTouch);
void setup( )
{
// Open serial communications and wait for
port towopem:
Serial.beein(9600);
Wirg been( );
RTE.baginG;
it -RTCsrannine()

Serial. printIn("RTC s NOTrunning!");
A/ followinig line'sets the RTC to the date &
time this sketch-was-compiled
RTC.adjust(Date me(2015,.4, 28, 21, 9, 0)):;
¥
myGLCD.INELCO( ),
myGLCD:clrSer( ),
myGLCD setFont{SmallFant);
myTouch.lnit Touck( );
myTotich.sgiPree’sion(PREC_MEDIUMY);
myButtons.setTextFont(BigFont);
myButtons.setSymboiFont(Dingbats1 XL);
myButtons.setButtonColors(VGA YELLOW,
VGA GRAY, VGA WHITE, VGA RED, VGA BLUE);
// (text and symbol, text and symbol when

//disable, boarder, boarder when select, back

ground)
butl = myButtons.addButton( 55, 30, 80, 30,
"OPEN"); // for Airl

but2 = myButtons.adaButton( 145, 30, 80, 30,
"SHUT"), // for Airl



but3 = myButtons.addButton( 55, 70, 80, 30,

"OPEN"); // for Air2

butd = myButtons.addButton( 145, 70, 80, 30,
"SHUT"), //for Air2

but5 = myButtons.addButton( 55, 110, 80, 30,
"OPEN"); //for Air3

buté = myButtons.addButton(145, 110, 80, 30,
"SHUT"); //for Air3

but? = myButtons.adaButton( 55, 150, 80, 30,
"OPEN"); // for Aird
but8 = myButtons.addBurton( 145, 150, 80, 30,
"SHUT"); // for Aird
but9 = myButtons.addButton( 55; 190, 80, 30,
"OPEN"); // for Airs
but10 = myButtons.addButton(-145, 190, 80,
30, 'SHUT",  // for Air5
myButtons.drawButtans( );
{
myGLCD.print("Status:"-250; 10);
myGLCD.print("Air. 1", 10, 40);
myGLCD.print("Air.2"; 10, 80);
myGLCD.print(iAir. 3% 104.120);
myGLCD.print("Air.4", 10, 160);
myGLCD.print("Air.5",,10, 200);
myGLCD.setColor(VGA BLACK);
myGLCD.setBackColo(VGAWHITE);

myGLCD.setFont(Bighont);
mMyGLCD.setColor(VGA GREEN);
myGLCD.setBackColor(VGA YELLOW);
}
// Set the pin modes
siniMode(RELAY1, QUTPUT);
piniode(RELAY2, OUTPUT);
pinMode(RELAY3, QUTPUT);
piniode(RELAY4, QUTPUT);
piniMode(RELAY5, OUTPUT);

pintode(powerAl, OUTPUT);
piniiode(powerA2, OQUTPUT);
pinMode(powerA3, QUTPUT);
pinMaode(powerAd, QUTPUT);
pinMode(powerA5, QUTPUT);
pinMode(SW_PIN, INPUT);
digitalWrite(RELAY1, 1);
digitalWrite(RELAY2, 1);
digitalWrite(RELAY3, 1);
digitalWrite(RELAY4, 1);
digital Write(RELAYS5, 1);
analooWite(powerAl, 0);
analoeWrta(powerA2, 0);
araloeWrite(powerAs, 0);
aralogrite(powerAd, 0);
analoewite(powerAs, 0)

//.start the Etherpet'connection and the

[/server:

Fthamstnedin(mac, ip, gateway, subnet);

serverfecii():

Serial.ontl’server srat ),

Serialipsinein(Ethe metiecalt®(); #find your ip

¥/ address on sefiab monitor

FthermetChiant client;

}
void loop()
{
if(aig®alReBa(SW_PIN) == LOW)
{
if (myTouch.dataAvaitable() == true )
{
touchscreen ();
}
}
if (digitalRead(SW_PIN) == HIGH)
{
internet( );
}



}
int touchscreen( )
{
pressed_button = myButtons.checkButtons(
); //check if any buttons are pressed
" (pressed_button==but1 &&

myButtons.buttonEnabled(but1))

{
myButtons.disableButton{butl, true):;
}
if (pressed_button==but2)
{
myButtons.enableButtalbutl, true);
}

if (pressed_button==but3 &&

myButtons.buttenEnabled(but3))

{
myButtons.disableButtentbut3, true);
}
if (pressed_button==hut4)
{
myButtons.énzbleBitton(buts, true)
}

if (pressed_button==but5 &&
myButtons.buttonEnablad(buts))

{
myButtons.disable Buttor{but5 true);
}
if (pressed_button==but6)
{
myButtons.enableButton(buts, true);
}

if (pressed_button==but7 &&
myButtons.buttonEnabled(but7))
{
myButtons.disableButton(but?, true);
}
il (pressed_button==but8)

myButtons.enableButton(but?, true);
}
* (pressed_button==but9 &&
myButtons.buttonEnabled(but9)

{
myButtons.disableButton(but?, true);
}
 (pressed_button==but10)
{
myButtons.enableButton(but9, true);
}
if (pressed button==but1)
{
myGLCD.for 1t ("OPEN’, 240, 40);
cligitatwrite(RELAY1, LOW);
analogWrite(powerAl, 255);
}
if (pressed_button==but2)
{
myGLCD.rinf"SHUT", 240, 40);
dioitaWaite(RELAYL, HIGH);
analogWritelpowerAl, 0);
}
if{pressed button==but3)
{
myGLCD.print("OPEN", 240, 80);
digitalWrite(RELAY2, LOW);
analogWrite(powerA2, 255);
}
if (pressed_button==but4)
{
myGLCD.orint("SHUT", 240, 80);
digitalWrite(RELAY2, HIGH);
analogWrite(powerA2, 0);
}
it (pressed_button==but5)
{



myGLCD.print{"OPEN", 240, 120);
digitalWrite(RELAY3, LOWY);
analogWrite(powerA3, 255);

}
T (pressed_button==but6)
{
myGLCD.orint("SHUT", 240, 120);
digital Write(RELAY3, HIGH);
analogWrite(powerA3, 0);
}
1 (pressed_button==but7)
{
myGLCD.print("OPEN, 240, 160);
digitalWrite(RELAY4, LOW):
analogWrité(powerAd,-255);
}
i (pressed_button==but8)
{
myGLCD.print("SHUT?, 240, 160);
digital Ve te(RELAYA, HIGH);
anatosrite(powerAd, 0);
}
it {pressed_button==but9)
{
myGLCDirntOPEN", 240, 200):
digitalWrite(RERAYS] LOW);
analogWrite(powerAS,, 255);
}
if (pressed_button==but10)
{
myGLCD.print("SHUT", 240, 200);
digitalWrite(RELAY5,HIGH);
analogWrite(powerAb5, 0);
}
}
nt internet( )
{

DateTime now = RTC.now( );

EthernetClient client = server.available( );
if (client) {
white (client.connected( )) {
if (client.available( ) {
char ¢ = clientread( );
/fread char by char HTTP request
i (readString.length() < 100) {
//store characters to string
readString += ¢;
}
/i HTTP request has ended
iRle ) {
Serial.pfmlAeadString); //print to serial
moniter fordebuging
clientorinttn("HTTR/1.1 200 OK"); //send
new page
client.zrintl ("Content-Type: text/html");
clientprintin );
clientiprintn("eHTMLS");
client.printi("<HEADS");
client.printin(*<meta name='apple-
mobile-websapp-capable’ content='yes' />");
client.orintin("<meta hame="apple-
mobite-web-app-status-bar-style’ content="black-
transtucent' />");
client.prntin("<link rel="stylesheet’
type='text/css
href="http://randomnerdtutorials.com/ethernetcs
s.css' />");
client.printn("<TITLE>Air Controller
</TITLE>");
client.println("</HEAD>");
client.printin("<BODY>");
client.printin("<H1>Air-Conditioner
Controller</H1>");
client.printin("<hr />");

client.printin("<br />");



client.printin("<H2> Ethernet

Switching</H2>");
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client.printtn("<br />");
client.print(F("<tr>\n");
client.orint(F("<td><hd>"));
client.print(F(" Time : \n "));
client.print(F("</ha></td>");
client.print(F{"<td></td>");
client.print(F("<td>"));
client.print(F("<h3>");
client.print{now.year( ), DEC);
client.print(/");
client.print(now.mopthi?), DEC);
client.print(/);
client.print(now.day( )"DEC);
client.print(' 2,
client.print(howdiour{ ), DEC):;
client.print('?);
client.print(iovw.minute(,-DEC):;
client.printin("<br />");
client.println{<Br />%;
client.printli("<br 43"
@i 11T
client.orint(F("<tr>\n"));
client.print(F("<td><hg>4);
client.print(F("Air no.1 ");
client.printin(’<br />");

client.print(F("<tr=\n";

client.printin("<a
href=\"/7dechouropenAI\'\"> - </a>\t\t\n"),

client.print(F("&& minute : ")

client.printin{"<a
Aref=\"/7incminopenAIN\"> + </a>\t\t\n");

client.print(mo1);

client.printin("<a
href=\"/7decminopenA1\'\"> - </a>\t\t\n"); //
Air1

clientprint(F("  or press to ")

client.printin("<a href=\"/7openA1\"\">
OPEN</a>\tN\N"); // open button

client.orimtin('<br />";

client.orintin("<bry/>");

clentprirt(®("<td><hd>"); // time to
close Airl

client. cxint(F("fime-to close >>> Hour :
), (/s time toropen

clientiprintlin("<a
href=\"/?InchourctoseATN'N"> + </a>M\A\n");

client printin(™");

client.printthcl);

client.oontin(" ")

clientprintin("<a
href=\'"/7dechourcloseA1\'\N">" - </a>\t\t\n");

client.prnnt(F('&& minute © ")

client.printla("<a
href=\"/?ncmincloseAT\'\"> + </a>\\M\n");

client.print{mc1);

client.orint(F("<td><h4>"); // time to client.println("<a
open // Air 1 href=\"/?decmincloseATN\"> - </a>\t\t\n");
client.print(F{"Time to open >>> Hour : clientprint(F("  or press to  "));

"N, //set time to open client.orintin("<a href=\"/7closeA1\'\">

client.printin("<a CLOSE </a>\t\t\n");
href=\"/?inchouropenA1\'\"> + </a>\t\t\n"); LA 2171717

client.orintin(" "), client.printin("<br />");

client.orini(hot), client.printin("<br />";

client.printin(" ") client.printin("<br />");



client.printin("<br />");

client.print(F("Air no.2 ");

client.orintin("<br />");

client.print(F("<td><hd>"); // time to
open // Air 2

client.orint{F("Time to open >>> Hour :
"); //set time to open

client.printin('<a
href=\"/7inchouropenA2\'\"> + </a>\t\t\n");

client.printin(" ");

client.printtho2);

client.printin(" ")

client.println("<a
href=\"/2dechouropenA2\'\">" </a>\t\t\n");

client.print(F('& & minute <))

client.printn("<a
href=\"/?incminopenA2\"\"> +</a>\t\t\n");

client.print{mo2);

client.printin("<a
href=\"/?decminopenAZ\\"> - r</a3\e\e\a’);

client.print(F(" _or pressto . "));

client.printih(’<a"href=\"770penA2\N'>
OPEN </a>\t\t\n");

client.println("<br /")

client.printin("<br/s");

client.orint(F("<td><hg>"));

client.print(F("Time to close 3=> Hourn:
p)

client.printin("<a
href=\"/?inchourcloseA2\'\"> + </a>\t\t\n");

client.printin(" ");

client.print(hc2);

client.println(" ");

client.printin("<a
href=\"/?dechourcloseA2\"\"> - </a>\t\t\n");

client.print(F('&& minute @ ");

client.printin("<a

href=\"/?incmincloseA2\'\"> + </a>\t\t\n");

client.print(mc2);

client.printin("<a
href=\"/2decmincloseA2\'\"> - </a>\t\t\n");

client.print(F(" or pressto ")

client.printin("<a href=\"/2closeA2\"\">
CLOSE </a>\t\t\n");

IR 3111

client.printin("<br />";

client.println{"<br />");

client.printin("<br />");

client.printin{"<br />");

client.print(F('Air no.3 ");

client.printn("'<br />");

client.orint(F("<td=<hd>");

client-print(F("Time:to. open >>> Hour :
N

client. printin("<a
href=\"/2inchouropenA3\'\">+ </a>\t\t\n");

clentjsriritlal™):

client.brni(ho3);

client.prnel e

client.printin(’<a
href=\"7?dechouropenA3\'\">" - &/a>\t\t\n");

client.ormt(F('&& minute : "),

clientyprintin’<a
fref=\"/7IncminepenA3\\'s + </a>\t\t\n");

client.print(mo3);

clientrrintin('<a
href=\"/?decminopenA3\'\"> - </a>\t\t\n");

client.print(F("  or press to "),

client.println{"<a href=\"/7openA3\"\">
OPEN </a>\t\t\n");

client.printin("<br />");

client.printin("<br />");

client.print(F("<td><hd>"));

client.print(F("Time to close >>> Hour :

A



client.printin("<a
href=\"/?inchourcloseA3\'\"> + </a>\t\t\n");
client.orintin(" ");

client.print(hc3);
client.orintin(" ");
client.printin(’<a

href=\"/?dechourcloseA3\"\"> - </a>\t\t\n");
client.orint(F("&& minute : ")
client.orintin{'<a

href=\"/ZincmincloseA3\'\"> + </a>\t\t\n");
client.print(mc3);

client.printin("<a

href=\"/?decmincloseA3\"\"> - </a>\t\t\n");
client.print(F("  or press to ")
client.printin("<a href=\"/?closeA3\"\">
CLOSE </a>\t\t\n");
I 8741471 L
client.printin('<ory/>"%
client.printin("<br />
client.printin("<by />");
client.println("<br />");
client.print(F("Airno.4.4);
client.println("<br £3");
client.print(F("<td=<ha>");
client.orint(F("Time to open >>>Hour :
P

client.printin("<a
href=\"/?inchouropenAd\'\"> + </a>\t\t\n");

client.printin(" ");

client.orint(hod);

client.printin(" ");

client.printin('<a
href=\"/?dechouropenAd\"\"> - </a>\t\t\n");

client.print(F("'&& minute : ");

client.printin("<a
href=\"/?incminopenAd\'\"> + </a>\t\t\n");

client.print(mod);

client.printin{"<a
href=\"/?decminopenAd\'\"> - </a>\t\t\n");

clientorint(F("  or press to  ");

client.printin("<a href=\"/?openAd\'\">
OPEN </a>\t\t\n");

client.printin("<br />");

client.printin("<br />");

client.print(F("<td><h4>");

client.print(F("Time to close >>> Hour :
"

client.printin{"<a
hrefsN%zincheurcloseAG\\"> + </a>\t\t\n");

client.printng ")

client.print(hc);

clientritr" ");

client.printin("<a
href=\"/?dechourcloseAdN'N> - </a>\t\t\n');

client/print(F('&& minute ' ");

clientiprintln{"<a
href=\"/TincmincloseAG\\'s +'</a>\t\t\n");

client. print{mea);

client.prinfin(’<a
href=\"/?decmincloseAd\"\'> - </a>\t\\n");

client.print(FC" -or press to ")),

client.grintin’ca href=\"/7closeAd\'\">
CLOSE </a>\t\t\n'");

LIRS L7117/

clientorintin("<br />");

client.println("<br />");

client.printin("<br />");

client.printin("<br />");

client.print(F("Air no.5 "));

client.printin("<br />";

client.print(F("<td><h4>"));

client.print(F("Time to open >>> Hour :
M

client.printin("<a
href=\"/?inchouropenA5\'\"> + </a>\t\t\n");



client.printin(" ")

client.print(ho5);

client.printin(" ");

client.printin("<a
href=\"/?dechouropenAs\'\"> - </a>\t\t\n");

client.orint(F('&R minute : ")

client.printin("<a
href=\"/ZincminopenA5\"\"> + </a>\t\t\n");

client.print(mo5);

client.printin("<a
href=\"/?decminopenAS\'\"> - </a>\t\t\n");

client.orint(F("  or press to "}

client.orintin("<a href=\"/20penA5\"\">
CPEN </a>\t\t\n");

client.println("<br /2");

client.printin("<br />");

client.orint(F(" <td><ha>"));

client.print(F("Time to close »>» Hodr:

"0

client.printin("<a
href=\"/?inchourcloseASN\'"> + </a>N\\nt;

client.printlh@ "%

client.print(hes);

client.printin{"™);

client.printin("<a
href=\"/?dechourcloseA5\"\"s, - '</a*\t\i\n");

client.print(F('&8& minute = ")

client.printin("<a
href=\"/7incmincloseAS\'\"> + </a>\t\t\n");

client.print(mc5);

client.printin("<a
href=\"/?decmincloseAS\'\"> - </a>\t\t\n");

client.orint(F("  or pressto ");

client.printin("<a href=\"/?closeA5\"\">
CLOSE </a>\t\t\n");

// add a meta refresh tag, so the

browser pulls again every x seconds:

client.print(F("<meta http-
equiv=\"refresh\" content=\""));

client.ornt(refreshPage);

client.printtn{F("; url=/A\">");

detay(1);

//stopping client

client.stop( );

///set time A1/// Open hour

if
(readString.indexOf("7inchouropenA1")>0 && hol
<=24) .

hol+4+;
if
(readString.indexOf("?inchourepenA1')>0 && hol
==24)

hol = 0;

}
else if
(readStyne . indexOf(" idechouropenA1”)>0 && hol
>==1)

hol--

if
(readStin2indexOf("?dechouropenA1”)>0 && hol

(readString.indexOf("?incminopenAl")>0 && mol

<= 50)

mol = mol+10;



if
(readString.indexOf("?incminopenA1")>0 && mol
== 60)

mol = 0;

}
else if
(readString.indexOf("?decminopenA1")>0 && mol
>=-10)
{

mol = mol-10;

(readString.indexOf("?decminopenA1")>0 && mol

mol = 50;

}
M set Bimeddrcloselhour/Al
else if
{readString.indexOf(' 2inchourcleseA1)>0 && hcl
<= 24)

hcl++;
if
(readString.indexOf("7inchourcloseA1%)>0 && hel
=520

hcl =0;
}
else if
(readString.indexOf("?dechourcloseA1")>0 && hcl

»= 1)

hcl-;

if
(readString.indexCf("?dechourcloseA1")>0 && hcl

kel = 23

}
L set time/// close minute

(readString.indexOf("?incmincloseA1")>0 && mcl

<= 50)

mcl = mc1+10;

if
(readString.indexOf(*7incmincloseAl >0 && mcl
==60)

(readSting.indexOf(" idecmincloseAl")>0 && mcl
e )
{
mcl =mcl-10;
if

{(readStineindexOf("7decmincloseA1”)>0 && mcl

micl = 50

}
///set time AZ/// Open hour
else if
(readString.indexOf("7inchouropenA2")>0 && ho2
&=.00)

ho2++;



if
{readString.indexOf("?inchouropenA2")>0 && ho2
== @)

ho2 = Q;

}
else if
(readString.indexOf("2dechouropenA2")>0 && ho2
e )

ho2--;
if
(readstring.indexOf("7dechouropenA2")>0-&8& ho2
i) —1)

ho2 = 23;

}
etse
(readString.indexOf("2incminopenA2”)>0 && mo2

<= 50)

mo2 = mo2+10;

if
(readString.indexOf(" ZincminopenA2)30,&& mo2
== G0

mo2 = 0;
}
else if
(readString.indexOf("?decminopenA2")>0 && mo?2

>=-10)

mo2 = mo2-10;

if
(readString.indexOf("7decminopenA2')>0 && mo2
== -10)

mo2 = 50;

}
else if
(readString.indexOf("?inchourcloseA2")>0 && hc2
<= 24)

hc2++;
i,
(readStrneindexOf("7inchourcloseA2")>0 && hc2
== 3

hc2 =0;

}
else.il
(readStrine.indexOf("?dechourcloseA2")>0 && hc2
>=-1)

hc2--;
=
(FeadString.indexOf("?dechourcloseA2")>0 && hc2
=="-1)

hc2 = 23;
}
else if
(reaciString.indexOf("ZincmincloseA2")>0 && mc2

<= 50)

mc2 = mc2+10;



it
(readStrine.indexOf("?incmincloseA2")>0 && mc2
==50)

mie2=10:

}

else if
(readstring.indexOf("7decmincloseA2")>0 && mc2
>=-10)
{
mc2 = mc2-10;

if

(readString.indexOf("7decmincloseA2")>0 && mc2

else i
(readString.indexOf("?inchouropenA3”)>0 && ho3
<= 24)

ho3++;
if
(readString.indexOf(" ?inchourepenA3")>0 && ho3
== 24)

ho3 = 0;
}
else if
(readString.indexOf("?dechouropenA3")>0 && ho3

>=-1)

ho3-;

if
(readString.indexOf("?dechouropenA3)>0 && ho3
= —1)

ho3 = 23;

else if
(readString.indexOf(" ZincminopenA3")>0 && mo3
<= 50)

mo3 = mo3+10;

“r'
(reaciString.indexOf("7incminopenA3")>0 && mo3
==60)

mo3 = 0;

}
elselif
(readStnhoindexOf(" /deeminopenA3’)>0 && mo3
>=~10)
{
mo3 = mo3-10;
i

(reedStrineindexOf("?decminopenA3’)>0 && mo3

else if
(readStrine.indexOf"?inchourcloseA3">0 && hc3
<= 24)

hc3++;



if
(readString.indexOf("?inchourcloseA3")>0 && hc3
== 24)

he3 =0

}
else if
(readString.indexOf("?7dechourcloseA3")>0 && hc3
>=-1)

FieS;
if
(readString.indexOf("?dechourcloseA3")>0 && hc3

else  |if
(readString.indexOf("2inemincloseA3)>0 && mc3

<= 50)

mc3 = mc3+10;
if
{readStrine.indexOf("?incmincloseA3")30 && mc3

== 0

{
mc3 = 0;
}
}
else if
(readStrine.indexOf("?decmincloseA3")>0 && mc3
>=-10)
{

mc3 = mc3-10;

if
(readString.indexOf("?2decmincloseA3")>0 && mc3

(readiString.indexOf("?inchouropenAd”)>0 && hod
<= 24)

hod++;
i
(reac StineindexOf("?ingheuropenAd”)>0 && hod
== 24)

élselif
{readSting.indexOf("?dechouropenAd)>0 && hod
>=-1)

hod-~
if
(reacString.indexOf("/dechouropenAd™)>0 && hod
= = -1)

(readStrine.indexOf("?incminopenAd")>0 && mod
x=50)

mod = mod+10;



it
(readString.indexOf("?incminopenAd")>0 && mod
=) 60)

mod = 0;

}
alse if
(readString.indexOf("?decminopenAd”)>0 && mod
>=-10)
{
mod = mod-10;
i

(readString.indexOf("?decminepenA4”)>0 &&-mod

(readString.indexOf("?inchiourcloseAd”)>0 && hcd
<= 24)

hcd++;
if
(readStrine.indexOf("?inchourclose Ad")50 && hed
== 24)

hcd = 0;
}
else if
(readString.indexOf("?dechourcloseAd")>0 && hct

>=-1)

hcd-—;

if
(readString.indexOf("?dechourcloseAd")>0 && hcd

hcd = 23;

}
else i
(readString.indexOf("7incmincloseAd")>0 && mc4

<= 50)

mcd = mcd+10;
i
(readStrineindexOf(?inemincloseAd")>0 && mcd

== 60)

mcd =0;

I
élselif
(readStiine.indexOf("?deemincloseAd")>0 && mcd
>=-10)
{

mcd = mcd-10;

f
I

(reacStrng.indexOf("?decmincloseAd")>0 && mcd

(readiStrine.indexOf("?inchouropenA5")>0 && ho5
<= 24)

ho5++;



if
(readString.indexOf("?inchouropenA5”)>0 && ho5
== 24)

hiobi=.0;

}
else if
(readString.indexOf("?dechouropenA5")>0 && ho5
>=-1)

ho5—;
if
(readString.indexOf("?dechoufopenA5")>0-&& hob

(readString.indexOf("7incminopenA5!)>0 && mo5

<= 50)

mo5 = mo5#10;

"
(readString.indexOf("?incminepenAs”)s0 && mo5
== 60)

mo5 = 0;

else if
(readString.indexOf("?decminopenA5")>0 && mo5
>= -10)
{

mo5 = mo5-10;

if
(readString.indexOf("?decminopenA5")>0 && mo5
== -10)

else if
(reacStrine.indexOf("7inchourcloseA5")>0 && hcb
<= 24)

hc5++;
i,
(readStineindexOf(" finchourcloseA5")>0 && hcs
= P

hch =0;

}
elgedif
(readString.indexOf(*?7dechourcloseA5")>0 && hcs
>=-1)

hc5--;

if

(readString.indexOf("7dechourcloseA5")>0 && hch

(readString.indexOf("?incmincloseA5")>0 && mch

<= 50)

mc5 = mc5+10;



if
(readString.indexOf("?incmincloseA5">0 && mc5

== 60)

(readString.indexOf(" ?decmincloseA5")>0 && mc5
>=-10)

mc5 = mc5-10;

i
(readString.indexOf("?decmineloseA5")>0 &&.mc5
==-10) {

mch = 50;
}

}
if (readStrine.indexOf("20penA1”)>0 || (
now.hour( )== hol && Newaninuta() == mo1)

{
disitalWrita(RELAY1, LOW):
analeeWrite(powerAl, 255);
}
it (readString.indexOf(" ?eloseAl >0 ||
now.hour( == hcl && now.Mmitutet) €= mc1 J)
{
digitalWrite(RELAY1, HIGH);
analoeWrite(powerAl, 0);
}
f (readStringindexOf("?openA2")>0 || (
now.hour( )== ho2 && now.minute( ) == mo2 ))
{
digitalWrite(RELAY2, LOW):;
analogWrite(powerA2, 255);
}
if (readString.indexOf("7closeA2")>0 || (

now.hour( )== hc2 && now.minute( ) == me2))

{
digitaiWrite(RELAY2, HIGH);
analogWrite(powerA2, 0);
}
if (readString.indexOf("2openA3")>0 || (
now.hour( )== ho3 && now.minute( ) == mo3 ))
i
digitalWrite(RELAY3, LOW);
analogWrite(powerA3, 255);
}
i (reacString.indexOf("7closeA3")>0 || (
nowhow (== hc3 && now.minute( ) == mc3))
{
clioital\Write(RELAY3, HIGH);
amaioevwrite(pawerA3, 0);
}
it (readStrina.indexOf{ " ?openAd")>0 || (
now:hour( )== hod &Renow.minute( } == mod ))
{
dlisite Write(RELAYS, LOW);
anatoeWrite(powerAd, 255);
1
(et String.iIndexOf("2closeAd")>0 || (
nowBolE)=< hcd && nowmindte( ) == mcd ) )
{
digiaW ite(RELAYA, HIGH),
analeVrite(powerAd, 0);
}
i (readString.indexOf("?openA5")>0 || ( now.hour(
== hob && now.minute() == mo5 ))
{
digital Write(RELAY5, LOW);
analogWrite(powerA5, 255);
}
if (readString.indexOf("?closeA5™)>0 || ( now.hour(
)==hc5 & now.minute( ) ==mc5))  {
digitalWrite(RELAYS5, HIGH);
analogWrite{powerA5, 0);



}

readString="";
}

\’

}u'o.umu
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UTET

Arduino and chipKit Universal TFT display library

Manual

http://www.RinkyDinkElectronics.com/ (€)2014 Rinky-Dink Electronics, Henning Karlsen



Introduction:

This library was originally the continuation of my ITDB02_ Graph, ITDB02_Graphl6é and RGB_GLCD
libraries for Arduino and chipKit. As the number of supported display modules and controllers
started to increase I felt it was time to make a single, universal library as it will be much
easier to maintain in the future.

Basic functionality of this library was origianlly based on the demo-code provided by ITead
studio (for the ITDB02 modules) and NKC Electronics {(for the RGB GLCD module/shield).

This library supports a number of 8bit, 16bit and serial graphic displays, and will work with
both Arduino and chipKit boards. For a full list of tested display modules and controllers,
see the document UTFT Supported display modules_& controllers.pdf.

You can always find the latest version of the library at http://www.RinkyDinkElectronics.com/

For version information, please refer to version.txt.

IMPORTANT :

When using 8bit and 16bit display modules there are some requirements you must adhere to.
These requirements can be found in the document UTET Requirements.pdf.
There are no special requirements when using serial displays.

Since most people have only one or possibly ‘two different display modules a lot of memory has
been wasted to keep support for many unneeded controller chips.

As of vl.l you now have the option to easily remove this unneeded code from the library. By
disabling the controllers you don't néed-you can reduce theimemory footprint of the library by
several Kb. For more information, please refer to memorysaver.h.

If you are using the “AquaLEDSource All in One Super Screw Shield” on a chipKit Max32, please
read the comment in hardware/pic32/HW PIC32 defines.h

If you are using the “CTE TFT LCD/SD Shield for Arduino Due” or the “ElecHouse TFT LCD Screen
Shield for Arduino DUE /Taijiuino”, please read the comment in hardware/arm/HW ARM defines.h

8 bit display shields designed for use on Arduino Uno (and Similarly sized boards) can now be
used on Arduino Megas. Please read the comment in ha:dwaxa/av:/BﬂJ“ﬂLﬁsfines.h

The 7” display modules have not been tested on the chipKit boards due to the High current
requirement for the LED backlight.

This library is licensed under a CC BY-NC-SA 3.0 (Creative Commons Attribution-
NonCommercial-ShareAlike 3.0 Unported) License.

For more information see: http://creativecommons.org/licenses/by-nc-sa/3.0/
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DEFINED LITERALS:

Alignment
For use with print(), printNumI() and printNumF()
LEFT: ©
RIGHT: 9999
CENTER: 9998
Orientation
For use with InitLCD()
[¢]
1
VGA Colors
Predefined colors for use with setColor() and setBackColor()
VGA SILVER et VGA_WHITE

VGA_YELLOW

VGA TRANSPARENT (only valid for setBackColier ()

Display model
For use with UTFT()

Please see UTFI. Suppor ted display modules_ & controllers.pdf

INCLUDED FONTS:

- SmallFont

Charactersiza: N\ 8312 pixéls

i
Number, of \characters: 9%

BigFont

Charagctersi 16x16 pixels
Humber of ©haracte 95
SevenSegNumFont

Charactersize: 32x50 pixels

Number of characters: 10
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FUNCTIONS:

UTFT(Model, RS, WR, CS, RST[, ALE]);
The main class constructor when using 8bit or 16bit display modules.

Parameters: Model: See the separate document for ported display modules
RS: Pin for Register Select
WR: Pin for Write
CS: Pin for Chip Select
RST: Pin for Reset
ALE: <opticnal> Only used for latched 16bit shields

Pin for Latch signal

Usage: UTFT myGLCD{ITDB32S,19,18,17,186); // Start an instance of the UTFT class

UTFT(Model, SDA, SCL, CS, RST[, RS]);
The main class constructor when using serial display modules.

Parameters: Model: See the separate decument for the supported display modules

S 3 Pin for
Pin for
Pin for Chip Seler
Pin for Reset

<opticnal> Only use
Pin for Register Se

- Spimeserial modules

Usage: UTFT myGLCD(ITDB1BSP, 145, 1049 ,12,8); // Start an/ instance of the WELFTWel:

InitLCD([orientation]);
Initialize the LCD and set display orientation.

Parameters: Orientation: <optional>
PORTRALT
LANDSCAPE (default)

Usage: myGLCD AndtLCD() : //, IniEi@] ize” £ he /AiSplay,

Notes: This will regets€olor to white with bldck Pachkground . sSElected font willy e maset to npone.
getDisplayXSize();

Get the width of the screen in the current crientation.

Parameters: None

Returns: Width of the serdénlin the lcurrent orientationdin/pixels

Usage: > (= myGLEDeget DisplayXSize (Jy 4/ Get fthe width
getDisplayYSize();

Get the height of the screen in the current orientation.

Parameters: None

Returns: Height ‘efiitha”sgreen in the, current ofientation’in pixsgls

Usage: LCDUgatDisplayYsize ()v// Gél| the (height
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ledOFf();
Turn off the LCD. No commands will be executed until a lcdOn(); is sent.

CPLE-based displays will only turn off the backlight. It will accept

Parameters: None
Usage: myGLCD.lcdOff(); // Turn off the led
Notes: This function is currently only supported on PCF8833 and CPLD-based displays.

further commands/writes.

CPLD-based displays will only turn on the backlight.

ledOn();
ITurn on the LCD after issuing a lcdOff()-command.
Parameters: None
Usage: myGLCD.ledOn(); // Turn on the lcd
Notes: This function is currently only supported on BCF8533 and CPLD-based displays.

setContrast(c);
Set the contrast of the display.

Parameters: o ontrast-level (0-64)
Usage: t{64); // Set contrast to full (defanult)
Notes; 3 currently only suppostedion PCFA8338=based displays

setBrightness(br);
Set the brightness of the display backlight.

Parameters: br: Br wtness-Yevel (0-18)

Usage: myGL aulkk)

Notes: Th

setBrightgess (1617 Set brighthess’ to naximlm~{

tign s currently only Suppobted on CPLD=based disSplays

setDisplayPage(pg);
Set which memory page to display.

Paramaters: Page (0=7) (0 dis default)
Usage: D .setDisplayPade (49, Dispidy page/ 4
Notes: functién i3 currently only suppdcied angCPLD-kased displays

setWritePage(pg);
Set which memory page to use for subsequent display writes.

|Parameters: g: (Page (0-7)) @' &= Jdefaudty
Usage: myGLECD. sebWritePage2) 3 1/ WUsdlpage 2 Eor Subsequant iwrit os
Notes: This| function is currently daly gupportad ow CFED-baged displays
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clrScr();
Clear the screen. The background-color will be set to black.

Parameters; None
Usage: myGLCD.clrScr(}); // Clear the screen

fillSer(r, g, b);
Fill the screen with a specified color.

Parameters: r:
g:
b: Blue component of an RGB value (0
Usage: myGLCD.£il1S5cr(285,127,0); // Fill the screen with orange

filiScr(color);
Fill the screen with a specified pre-calculated RGB565 color.

Parameters: color: RGB565 color value
Usage: myGLCD.£illScr (

(VGA_RED); // Fill the screen with red

setColor(r, g, b);
Set the color to use for all draw*, fill* and print commands:

Parameters: ponent of an RGB valuwe (O
mponent ofgan REGA value
Blue component of an RCB valuew (U
Usage: ctColor (87255, 255) ;_// Set the galor| to/ cyan

setColor(color);
Set the specified pre-calculated RGB565 color to use for all draw*; fill* and print commands.

Parameters: c RGBS65 color valde

ssatColor (VGA (AQURYZ //_Set thoweoloy e aqua

Usage:

getColor();
Get the currently selected color.
Parameters: Hona
Returns: Curfently Selegted color ag’ a RGBO9GH valug Y(word)
Usage: Colar = myGLCBagat Calosi)sliliGet (BLE (cdrrent color

setBackColor(r, g, b);
Set the background color to use for all print commands.

Parameters: r': Red component of an REBVElue (0=29%)
g: Graen compenent of ‘ap RGE value WQ-2556)
b: Blug & onent, of an RGE valug (0=255)

KCclor (250269 ,255) A/ Sah fhe Background Color po'white
'

Usage: myGLCD . sef

setBackColor(color);
Set the specified pre-calculated RGB565 background color to-use for all print commands.

565 colorfyvalue

tBackColo® (VGR, LIME)? /7 «Set the back

Parameters: color: RG

Usage: myGLCD . se ground coloyiko lime

getBackColor();
Get the currently selected background color.

Parameters: None
Retumns: Currently selected background color as a RGB565 value {word)
Usage: BackColor = myGLCD.getBackColor({); // Get the current background color
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drawPixel(x, y);
Draw a single pixel.

Parameters: %: x-coordinat
y: y=-coordina
Usage: myGLCD.drawPixel (115,159); // Draw a single pixel

e of the pixel
e of the pixel

drawlLine(x1, y1, x2, y2);
Draw a line between two points.

Parameters: : ®—-zoordinate of the start-point
: y-cecordinate of the start-peoint
x—-coordinate of the end-point
y2: y-coordinate of the end-point
Usage: myGLCD.drawline (0, 0,239,319); // Draw a diagonal line

drawRect(x1, y1, x2, y2);
Draw a rectangle between two points.

Parameters: xl: x-coordinate of the start-corner
y1 ordinate of t t-cornar

ordinate
cordinate
.drawRect (119,159,239, 349Y; [/eDFaw 3 Tectangle

of the e C
of the end-corner

Usage:

drawRoundRect(x1, y1,x2, y2);
Draw a rectangle with slightly rounded corners between two points. The minimum size is 5 pixels in both directions. If a
smaller size is requested the rectangle will not be-drawn.

Parameters: x1l: x-coordinate of the.start-cornern
¥yl ocogdinate of the gkart-corper
X cordinate of the- end-corpar
y2: y-cgogdinate of the jendseerpnar

Usage: myGLCD ddzawRoundRect (@5 07119, 189) ; M _Dfaw A rounded ractangie

fillRect(x1, y1, x2, y2);
Draw a filled rectangle between two points.

Parameters: x1:ixscogrdi natel of thd start-cerner

oordinate of thewstart=corner

ofrdinate 0f the/ 2nd4cerner

oerdinate ofthe and=corner
-TITTRect (119, 0,230, 182) ; L/ DEaw @ fitled Yechbangle

Usage:

fillRoundRect(x1, y1, x2, y2);
Draw a filled rectangle with slightly rounded cormers between two points. The minimum size is 5 pixels in both directions. If a
smaller size is requested the rectangle will not be drawn.

Parameters: X-Cpopdir tart-gorher
y-caordinat rroermer
¥—-codrdinatefofithe end-&6rnen
y-ceorgdinate @#f _the end-cdmnen
Usage: myGLCD . £i11RoundRe &L (0, 459,119, 31847/ Drawtal [illed, Teunded rectangie

drawCircle(x, y, radius);
Draw a circle with a specified radius.

Parameters: F x—-coordinate of the, conger of the circle
¥ y=c dinate of the center ofuthe circle
radius: radi of circle in piXébs

Usage: myGLCD .drawCirc

e(119,159,20); // Draw a circle with a radius of 20 pixels

filiCircle(x, y, radius);
Draw a filled circle with a specified radius.

Parameters: XE x-coordinate of the center of the circle
y: y-coordinata of the center of the circle
radius: radius of the circle in pixels
Usage: myGLCD.fi11Circle(119,159,10); // Draw a filled circle with a radius of 10 pixels
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Parameters:

Usage:
Notes:

print(st, x, y[, degl);

Print a string at the specified coordinates.
You can use the literals LEFT, CENTER and RIGHT as the x-coordinate to align the string on the screen.

st: the string to print
> x-coordinate of the upper, left corner of the first character
y-coordinate of the upper, left corner of the first character
: <optiocnal>
Degrees to rotate text (0-353)., Text will be rotated around the upper left corner.
myGLCD.print ("Hello, World!”,CENTER,0): // Print “Hello, World!”
CENTER and RIGHT will not calculate the coordinates correctly when rotating text.
The string can be either a char array or a String object

printNumI{num, x, y[, length[, filler]]);

Print an integer number at the specified coordinates.
You can use the literals LEFT, CENTER and RIGHT as the x-coordinate to align the string on the screen.

Parameters: nums: the value to print (-2,147,483,648 to 2,147,483,647) INTEGERS ONLY
i x-coordinate of the upper, left corner of the first digit/sign
y: y-coordinate of the upper, left corner of the first digit/sign
length: <optional>
minimum number of digits (including sign) to display
filler: <optional>
filler c ~ter to use toggeF the minimum lengths, The character will be inserted in front
of the num , but afper thessien. Defaull Tstg’ (Space) -
Usage: GLCD .print Numl {num, CENEER, 0)#" // Print the value of “num”

Parameters:

Usage:
Notes:

printNumF(num; dec, x; y[, divider[, length[, filler]1]);

Print a floating-point number at the specified coordinates.
You can use the literals LEFT, CENTER and RIGHT as the x-coordinate to align the string on the screen.
WARNING: Floating point numbers are not exact, and may yield strange results when.compared. Use at your own discretion.

the valwe™ €0 print 2 hote)
in the fradfional part (15008 i'e" ne b supported. Jbse printNuml (J1astead.
x-coordinaté” of ~the uppery Meft icgrner \of the first digit/stan
Y y-geo¥tdindte of 'the upper, lefl gopper ofgthe Tirst digit/sign
divider: <Optional>

Single scharacter to uscead decimal | pointy Mefaukt 4s f20
length: <optional>

minimum nurber of digits/characters (including sign) Lo display
fillexl¥ <optional>

¢

filler character to-usa te, get thz minimum \length. The character will hejinserted in front

&f the aumBer,/ but(after the/sigr. Pafamkt is/ ' ' (space).
myGLCD, p it Nuf (aum; 37 JCENTER, O) ; /[ PrAntithHe'yalus) of “nim“ wibh-3-fragtional” digits

&

Supperted range ‘depends en-the number)sf f ractional digita

Apprex rafige is +/- 2% (307 (3-dec))

Parameters:
Usage:
Notes:

setFont(fontname);

Select font to use with print(), printNumI() and printNumF().

fontnama: NamegGf the array)containingfledfent you mish Fo use
myGLCD . set Fent (BigFont ) ; 7/ Seldct| the font called BigFont
You must declarethé fontzarray ds ad ekfermal orhinglude|it im your ske

Parameters:
Returns:
Usage:

getFont();
Get the currently selected font.
Parameters: Norne
Returns: Currently selected fc
Usage: CurrentFont = myGLCD.getFontWy:, //"Get the current font
getFontXsize();

Get the width of the currently selected font.

None

Width of the currently selected font in pixels
Xsize = myGLCD.getFont¥size (); [/ Get font width

Parameters:
Returns:

Usage:

getFontYsize();

Get the height of the currently selected font.

Mone
Height of the currently selected font in pixels
Ysize = myGLCD.getFontYsize (); // Get font height
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Parameters:

Usage:
Notes:

drawBitmap (x, y, sx, sy, data[, scale]);

Draw a bitmap on the screen.

C 3] x-coordinate of the upper, left cerner of the bitmap
: y-coordinate of the upper, left corner of the bitmap
width of the bitmap in pixels
height of the bitmap in pixels
array containing the bitmap-data
<optional>
Scaling factor. Each pixel in the bitmap will be drawn as <scale>z<scale> pixels on screen.
myGLCD.drawBitmap(0, 0, 32, 32, bitmap); // Draw a 32x32 pixel bitmap
You can use the online-tool “ImageConverter 565" or “ImageConverter565.exe” in the Tools-folder to
convert pictures into compatible arrays. The online-tocl can be found on my website.
Reguires that you #incluge <avr/pgmspace.h> when using an Arduino other than Arduino Due.

Parameters:

Usage:

Notes:

drawBitmap (x, y, sx, sy, data, deg, rox, roy);

Draw a bitmap on the screen with rotation.

x-coordinate of the upper, left corner of the bitmap

y-coordinate of the upper, left corner of the bitmap

width of the bitmap in pixels

height of the bitmap in pixels

array containing the bitmap-data

Degrees to rotate bitmap (0-359

: crdinate of the pixel bko"use as robaticnal cenfer relative to bitmaps upper left corner
roy: y-coordinate of the pime]l tesise as rotational center relative to bitmaps upper laft
myGLCD .drawBitmap (50, 5@% 349732, bitmap, 45, 16, 16); // Drawsa Bitmap rotated 45 degre
its center

ner

15 around

You can use the online-tocl “ImageCaontentarn G657 by Yipagelenverter565, oxe” in ths
convert picturegiipto conpatikle awga¥s. The onlire~tdol can.be found om, my, w
Requires that gouw#include <avr/Pemspase:h> Wwhen A€ing amArduing.other thanjArduino Due.

Tools-felder to
fe.

Library Manual: - UTFT Page 8




UTFT Buttons

Add-on Library for UTFT: Buttons

Manual

http://www.RinkyDinkElectronics. com/ (C)2014 Rinky-Dink Electronics, Henning Karlsen



Introduction:

This library is an add-on to UTFT and will not work on its own.
This add-on library also requires the UTouch library.

This library adds simple but easy to use buttons to extend the use of the UTFT and UTouch
libraries.

You can always find the latest version of the library at http://www.RinkyDinkElectronics.com/

For version information, please refer to wersion.txt.

IMPORTANT :

The library defaults to a maximum of 20 simultaneous buttons.

This number can be adjusted according to your needs by changing the number on the line:
#define MAX BUTTONS 20
In the UTFT Buttons.h file.

You should note that every possible button will reserve.a small amount of RAM, 13-15 bytes
depending on what development board you are using, whether it'is used or not so you should not
increase the number beyond what you actually need.

This library is licensed under a CC BY-NC-SA 3.0 (Creative Commons Attribution-
NonCommercial-sShareAlike 3.0 Unported) License.

For more information see: http://creativecommons.org/licenses/by-nc-sa/3.0/
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DEFINED

LITERALS:

Status flags

BUTTON_DISABLED:
BUTTON_SYMBOL:

_REP_3X:
BUTTON BITMAP:

BUTTON_NO_BORDER:
BUTTON UNUSED:

BUTTON_SYMBOL

0x0001

8 (Should not be usad manually)
O {Only valid for bitmap k-nfruq)
OvH(W'J (Should not ke used manually)

INCLUDED FONTS:

Dingbats1_XL

HEEEEEERERREED

O O T N R TN T D I I T

ILIERESIE ER LI MY

BoRNEaNED DB EECE

-“ﬂ--.------ﬂ
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FUNCTIONS:

UTFT_Buttons(UTFT, UTouch);
IThe main class constructor. '

Parameters: UTFT : A reference te an already created UTFT object
UTouch: A reference ta an already created UTouch object

Notes: Remember the ‘&’ in front of the cbject names

Usage: UTFT_Buttons myButtons (émyGLCD, smyTouch):; // Start an instance of the UTFT_Buttons class

addButton(x, y, width, height, label[, flags]);
Add a new text or symbol button.

Parameters: X : x-coordinate for the upper left corner of the button
Y : y-coordinate for the upper left corner of the button
width : width of the hbutton in pixels

height: height of the button in p s
label button text or character for symbol
flags : <optional>

Can use any combination of BUTTON_DISABLED, BUTTON_SYMBOL and BUTTON_ SYMBOL REF 3X.
Use | to comkbine. Default is <non
Returns: (INT) buttonID, -1 if no buttcngeeuld besadded
Usage: int butl = myButtons.addButgen( 10, 20, 300, 30, "Button 1™/ /Wadd a new button “Button
Notes: Buttons will net be'depawn on the sareen wuntil drapBatfopd) or is called.
addButton(x, y, width, height, data[, flags]);
Add a new bitmap button.
Parameters: X ¢ wrcgordinate for the upper -tett cotnar of the /button
¥ : y-goordina the-vwppes -le fhatsnan’ of \ the, sutton
width :fwidth of the bitmap in.pixels
heights Reight of®he bitmap in pikels
data [z @arcay containingytthe bitmap-dats
flags : <opticnal>
Camyuse fany combination of BUTTON DISABLED jor BUTTON NO PORDER.
use| toedmbinePefault/is <nones.
Returns: (INT) buttenlD, =i if-nolbubton ‘could he adied
Usage: int butl = myButtBnsladdButtonl 107 /20,300,030, bitmaf); Ll add.d.-new titmap button
INotes: Buttons will *nobeh@ drawnsenwthesscreef\uniild /drawButten ( jror drawBattong(*is called.

You €an uge the online-tool “ImageConverter. 565 or  Imac
convart pictures into compatible arrays. The Orline=toel zZan be (found on my websibe.

al
epverteries . axe” suppkied with UTFT to

drawButtons();
Draw all currently added buttons on the screen.
Parameters: None
Usage: myButtons.drawButténs () ; ¥ Draw ald battons
drawButton(buttonID);
Draw a single button on the screen.
Parameters: buttonID: ID of : button to draw
Usage: myButtons.drawButton (butl )yt Deaw button with buttonID k€T

enableButton(buttonID[, redraw]);
Set button state to enabled/clickable.

Parameters: buttonID: ID ef the button to enable
redraw : <optional>
true : redraw button immediately
false: do not redraw button yet (Default)

Usage: myButtons.enableButton(butl, true); // Enable button with buttonID butl and redraw it

disableButton({buttonID[, redraw]);
Set button state to disabled/unclickable.

Parameters: buttonID: ID of the button to disable
redraw : <optional>
true : redraw button immediately
false: do not redraw button yet (Default)

Usage: myButtons.disableButton(butl}; // Disable button with buttonID butl but do not redraw it
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buttonEnabled(buttonID);
Check the enabled/disabled status of a button.

Parameters: buttonID: ID of the butten to disable
Returns: (BOOLEAN) true if button is enabled, otherwise false
Usage: boolean state = myButtons.buttonEnabled(butl); // Check if the button with ButtonID butl is enabled

relabelButton(buttonID, label[, redraw]);
Relabel a button.

Parameters: buttonID: ID of the button teo enakle
label naw butten text or character for symbol
redraw : <optional>
true : redraw button immediately
false: do not redraw button yet (Default)

Usage: myButtons.relabelButton(butl, “MNew Label”); // Relabel button with buttonID butl but do not redraw

deleteButton(buttonID);
Delete a button.

Parameters: buttonID: ID of the button to delege
Usage: myButtons.deleteButton (bug®) ; #% Delete button with buttonTbDubutT
Notes: Already drawn button® will not ba.deleted trom the sCpréen, but theyiwild no longer be detected by

zalling checkButtgns)

deleteAllButtons();
Delete all current buttons.

Parameters: None
Usage: myButtong. eAllButtons|( )./ / Delets, alll buttons
Notes: Alreadyfdrawn buttonsswill-not [be\delbtéd /from the sereend LUty thoyrwilll no longer be

calling checkButfens()
E)

checkButtons();
Check if any button is being pressed.
Paramaters: Nong
Returns: (INT) ButtdhID ofifpres€sad| button, /-1/if nd buttoh-is'pressed
Usage: int pressede= myBubtons.chogkBubttonasl )17 Check T any Butfons are pregsed
setTextFont(fonthame);
Select which font to use for button labels.
Parameters: fontnames) Mame of the array contalning the font youlwlsh tefise
Usage: ittons. setTextPont (BigFoht Jam/\ 8éYect bhe fonk, called BigEont
Notes: You must declarethe font-array aspanrertarnaloor iAcludesdt in youfhgRetchl

setSymbolFont(fontname);
Select which font to use for button symbols.

Parameters: fontname: Name of the array femntainimg,the font you wish™c use

Usage: myButtons.set§ ingbatsl_XLj; [/ SeT€€€ the font called Dingbatsl_ XL

Notes: You must declare the font-array as an external or include it in your sketch.

setButtonColors(text, inactive, border, highlight, background);
Set the colors used to draw the buttons.

Parameters; RGB565-2ncoded color to use for button text and synbols
RGE565-encoded color to use for button text and symbols on disabled buttons
RGBS565-encoded color te use for button borders
RGES65-enceded color to use for button borders when selected
RGBS565-encoded color to use for button backaround
Usage: myButton.setButtonColors(VGA_WHITE, VGA GRAY, VGA WHITE, VGA_RED, VGA_BLUE); // Set default colors
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UTouch

Arduino and chipKit Universal TFT touchscreen library

Manual

http://www.RinkyDinkElectronics.com/ (C)2014 Rinky-Dink Electronics, Henning Karlsen



Introduction:
This library was made to complement UTFT to provide touch screen functionality.

You can always find the latest version of the library at http://www.RinkyDinkElectronics.com/

For version information, please refer to version.txt.

REGARDING CALIBRATION:

All touch screens will have slight variations. It is therefore important that you
calibrate your particular touch screen for the best possible performance. The default
calibration data supplied with the library may work on your screen, but only if your
screen has a 320x240 resolution. Screens with other resolutions MUST be calibrated.

To calibrate your touch screen you will need to run the UTouch Calibration sketch supplied
in the examples of the library.

Before you compile and upload the sketch there are-a.couple.of things you must do.
1. Make sure you have uncommented the correct section for your development board
2. Make sure the UTFT display model code is correct for vour @isplay module
3. Make sure the TOUCH ORIENTATION define |is correct. You canufind a list of the
correct parameter for all the tested displays din the
UTouch Supported display modules FPDF.

Further instructions will be given oh scteen when you run the sketch.

Remember that if you have more than one touch display module yeu may have to run the
calibration on each module.

An on-line tool to verify yeur calibration data can be found at
http://www.Rinkyninkzlectzonics.cqmlt_u:l_varify.php

Some touch screens, espcially the larger ones . (4.3” and larger), have-some flaws where
they have problems ‘registering touch near the edges. Thée calibration sketch tries to take
this into account when calibrating. Beecause of this some calibration points|may take
longer to register.

It is also recommended that you ‘power|your Arduino/chipKit using an external power source
when running the calibratdon en 4,3” and larger screens.
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Defined Literals:

Orientation
For use with InitTouch()

PORTRAIT: O
LAMDSCAPE: 1

Precision
For use with setPrecision()

PREC_LOW: 1
EC_MEDIUM: 2
PREC_HI: 3

4
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Functions:

UTouch(TCLK, TCS, TDIN, TDOUT, IRQ);
The main class of the interface.

Parameters: TCLK: Pin for Touch Clock (D CLK)
TCS: Pin for Touch Chip S ct (D_CS8)
TDIN: Pin for Touch Data input (D_DIN)
TDOUT: Pin for Touch Data cutput (D_OUT)
IRQ: Pin for Touch IRQ {DPenirq)
Usage: UTouch myTouch(15,10,14,9,8); // Start an instance of the UTouch class

InitTouch([orientation]);
Initialize the touch screen and set display orientation. If the library is used together with UTFT the orientation should be set to
the same orientation for both libraries.

Parameters: orientation: <cptional>
PORTRAIT
LANDSCAPE (default)
Returns: Nothing
Usage: myTouch. InitTouch({);// Initialize the touc

dataAvailable();
Check to see if new data from the touch screen is waiting.

Parameters:
Returns: true mean® data is walsdlng,~otheuvise fxlse
Usage: ¢ = myTouChddataAvailabl®t)=// Seg if-data iz waiting

read();
Read waiting data from the touch screen. This function should be called if dataAvailable() is true. Use getX() and getY() to get
the coordinates.

Parameters: None

Returns: Nothing

Usage: myTouch. read() ; A4 Readl data f nén/touch reen

Notes: After calding read (), -Gaw data {rem Lthe cHSEreen ‘s ‘available, v tha, variakles TR X and TP_Y. Do

not ‘use these ifsyousdo-not-knewdhow to handl® jthe raw data.pUge-getX () afid getY ), instead.

getX();
Get the x-coordinate of the last position read from the touch screen.
Parameters: Nons
Returns: Intager
Usage: X = mypTduchedget¥ () ; W{ Cet the x-coprdinate

getY();
Get the y-coordinate of the last position read from the touch screen,
Parameters: None
Returns: Integer .
Usage: y = myTouch.get¥() 7, // Gekjthe y-coordinat®

setPrecision(precision);
Set the precision of the touch screen.

Parameters: precision: PREC_LOW, PREC MEDIUM, PREC HI, PREC_EXTREME
Returns:

on to medium

e care when using PREC_HI or PREC_EXTREME with

Usage: myTouch. setPre on{PREC_MEDIUM); // &
Notes: Higher precisi data will take longer to re
fast-moving input.

t precisi

H sy
d, 3o t:

Library Manual: UTouch Page 3






