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ABSTRACT

The smart energy management for air condition (A/C) units is presented
in this thesis. Energy consumption of A/C units in household appliance has a high
impact comparing to lighting and other electric loads. It is not only saving energy, but
also a feeling comfortable of a user. Therefore, an optimum energy saving function is
developed in this work. The use of sensing unit such as a temperature, a humidity, and
a motion are implemented to work together and an input data. These input data can
be used to optimize a desired temperature for controlling A/C units. The web-service
for user friendly interface is also developed using both the Arduino Mega 2560 and the
NodeMCU ESP8266. The proposed A/C control technigue is implemented to control
two 57,000 BTU air condition units. The results show that the proposed A/C control
technique can save electrical energy and reduce peak demand up to 23% comparing
to a conventional one. This result illustrates that the developed technique can be an

alternative energy saving solution for A/C units.
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IDEAL LOAD CURVE

120
100
80
60
40
20

POWER (W)

0 3 6 9 12 15 18 21 24
TIME (hr.)

Uil 2.4 nsmiveslviasilugeuni (Ideal Load Curve)

REAL LOAD CURVE

120
100
80
60
40
20

POWER (W)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

TIME (hr.)

5Ud 2.5 nsmlvedlyaniitinuads (Real Load Curve)

2.3.5 A6 9 finrmsuvasnsinvadivian

TunsAnwnsmveduanduiidwing q Afemsudeuazanumng ngud
2.6 dnsaedUeAIEne 9 vesnsmivedlanlasal

1. P (base) v Wnandilidsuuladutisnaiifslasunfigendn “g1u
lyian”

2. P (min) vaneds Wasdgaluinanaiidalngnfazyiniu “gnilvan”

3. P (max) vanefs Tvangsanlugiananiinn

4. P (mean) %38 P (av) manefis amedsludisnaniian

5. P (peak) unefia Inandrssen dalaminfunasiisseninslnangega i

F1ulvan



DAILY LOAD CURVE
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(w3asdnsnasne q Tnviaunasa 24 $l)

ANNARINI NG (Maximum Demand)

Auus (Demand) muneda Anadsvesinanlutisiaivils q fudedy
Alatad e wanednd wWuty uwilanumneseaindiivan Wewinlnantuasmneds
At iiasuwamasananiiofeudunsmitneyliidaiisuSeuas fufuanien

v
Y A

183A131 Aud (Demand) ansnsaidiounlugnsladadl

L. wasnulusilaay
ANUA (Demand) = (2.1)

VAN UNTEATY

o waarnlunilsany et (kwh)
vatunileru dvaedu (hr)
auiiuladn gastunsmuuitumiiouiunsmivannde fafunsed

1%

a LAY ) .;’j 2 .
Aunalunmsmanuatudnzilussesiandu 4 anudenisiiihaan (Maximum



Demand) 3ufunisiadadevedivanlnihifintunelunaiitmusliasu agluna 15
Uit 30 unit vde 1 Falus WuduRarsan U 2.7 asidiuiy

- arudosnsliiingegn 15 it idatuludasiaan 9.45 - 10.00 u. fidn
Wwinifu 1,200 Alaime

- arwdosmsliiingegn 30 wiit etuludianan 9.42 - 10.12 u. fdn
windu 1,160 Alaing

- Arwdoanslniiigegn 1 92lus Retulutaanan 9.30 - 10.30 . fdn
Wiy 1,130 Aladnd

- arwdesmslifiigega 2 $2lus induludaanan 9.00 - 11.00 u. il

Wiy 1,070 Alaine

DAILY LOAD CURVE 15min.

1300 30min.
1200 1hr.
1100 2hr.
1000

900

800

700 6 hour.

600

500

400

300

200

100

LOAD (KW.)

1 2 3 4 5 6 7 8 9 10 11 12

TIME (hr.)

gﬂﬁ 2.7 nymvesinanusezdiu (Daily Load Curve)

AAuFeen5lHgeqn (Maximum Demand) #l#arnnnseiuaiveq
funudives nieanmslinsigsinnnsinlvedluan (Load Curve) aimgiifiosnismainm
#oen151Wigegn (Maximum Demand) Tudsssezinandu 4 Arethluimunsuinyes
gunsaillasfuilddy wniosdudaluliih vifouvas aeliih uavqunsadu 9 Tuszuu T
gunsaifananamsanulvanifindita (Over Load) Tuszesiiandu 1 Idgaunifiou 100
Wodldud duduludinamesnnudenisiniiigaga (Maximum Demand) afuszeziaa
&4 9 (15 wi3e 30 uni) gunsaimandTsaunsavhendudnunsinaniindida (Over Load) 16
TngliiAnanudenme fufuidatormnudeosnsinihgaaaiidugsimualunisionsan

denfintnuwingunsallniising o unuiazldrlvangeanluszuy (Maximum Load) uidu
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ffmun inszazvilivuinvesgunsaling q naiiulvdamalismamuas laeiluns

Tiih@nAianudeanisiniasgn Welvangegainiufiaseiuidunaiuiuuinnii 15 wid

2.4 N1SUSNISAANITINHN

2.4.1 msAunA
Al = dlifiagiu + alwihduuus + anByaduis (2.2)

oy Anliigu = AAnudesnsmasindingsan + Awdanulii + fusnis
Andgariy = 1.07 x (Alwihgiu + mlifinduuds + Aunnesuames)

fee1a Sasrarluliliinisiniiuasuais erasifouny wasdfRnsauginalulad

asauma an1dumalulagnszaeuna g sainnseds Snesvangiay 65013770

Gugldlwiusziand 3 fio Aanswuianans wwusasmlninautanauesnisly (Tou)

9NN 3.2.2 k399U 12-24 Alaliad

A15199 2.1 sns1antWiUsEANT 3 AasIUIANa

TOU Tariff ArrMuABIN1ITNAIUlHHA Anassulnin (uw/
(Ur/kw) %iae)
3.2.2 Voltage 12-24 KV On Peak Off Peak On Peak Off Peak
132.93 0 4.2097 2.6295

fnanlihseidould fil

Ama Ul On Peak 47uau 86,000 e (86,000 x 4.2097) = 362,034.20 UM
Off Peak 971U 55,000 U3 (55,000 x 2.6295) = 144,622.50 U

ANANUABINTNAINULNAT On Peak §1u7u 570 kW (570 x 132.93) = 75,770.10 U™

Off Peak 117U 509 kW 0 UM
ANNIDTUNALADS U 275 kVAR 0 U
AUINNTINULR DU 312.24 UM
Al uwUs (Ft) 46,938.90 um

Al 535,800.14 UM
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AnFanLiy 7% 37,506.01 UM
saluiu 573,306.15 UM
FINIUGND 573,306.15 U

SnIIMINYINIA10INTLY ( Time of Use Tariff : TOU Tariff)
On Peak 13a1 09.00 - 22.00 u. Fuduns - uAns
Off Peak 13811 22.00 - 09.00 . Tuuns - TuAns
1387 00.00 - 24.00 . Tulans - Tueving
Fuussnuwiend Tungamsnismuund (ldswiuiivnauay Tungnynive)

2.4.2 M153AN15AUMSIEINaIUINAN (Demand Side Management)

AsInn1saun sl Ae nisduasunslaliegisdusz@ansnam
(Promotion of Electricity Energy Efficiency) n1swaniioauasanusasnisldndsnuiiies
nufien geuneliAndymivaisysenisaiuu Wy ninensndsnuituiusualy,
JaymAunndeunnuanigiiinanmsminaigndsy Wuiu wndensduasuliinns
Tdndanuegeivsz@nsam FaldsumameunsuazAnAuidvlugnisufiRegraduglsssy
warase 1 analid DM umadenifiatudnmanisdmSums i msuan
wazasliii TngUszmalveuifuussmausnGulugiiniaeide Adudumsinnisiunsld
Inihegnadugusssn wagldsuniseeniuiisuseansnmuaznanisaniunudaasunisly
Wi sghaliusyavsametnaunsnanauasfedu Feiiensimnzeaussi

« Peak Clipping 38msdanistvyisanudesnisiniiasgnanas (Reduction of Peak

Load) Bmshily fe msmuaunauarUiinansldlviweglilnilaenss lnsnuaud

aunsal

gﬂﬁ 2.8 N3 Peak Clipping



12

« Peak Shifting #ie Load Management 8n33nilsfiidounsldlniinaingas peak a

g off peak 1 storage water heating %50 tdauna1n1sliluihlaedldies

\ R 4

3UN 2.9 N5l Peak Shifting
« Valley Filling A9 NMSNAIUABINITIUY off peak EMINAUUNUIBEATINY
(Long Run Marginal Cost) fnisaantniiade msldismaindsinudwie fagyinli

Alnfadesiacls Fsnsndenlddusuidrmuneiffe nstdmalulagnsiniAundssy

~ e
¢’ /32T
A ha

5U# 2.10 N3 Valley Filling

« Strategic Conservation fio N1sdslasuN1TBYSNENEIUTIannslglnilimn
e Msduaunisldaunsalliiuszdndnmes it nu. ddunsduiiviedldna

gnsil
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3‘017!' 2.11 n37 Strategic Conservation

2.5 wsasuannid (Air Conditioning Unit)

g‘Uﬁ 2.12 Cassette type ez Condensing Unit

sruutaTesUfue niafdiunlunis@nwinaziinisnaasafy
wesUsuamameluriesdoaua S 2 i Feddoya il

Cassette type: Model AR-56 ZR(MPRDT)HLP, SV

- YU 57,000 BTU/Hr.

- fasauuuileih mevgnfguiisest

- Auto Swing UunIAdesR LR nszaeaulaseudie

- pauANmETlunAUlnIaliany

-ﬁmqummwa UszANSNNULIINUES

Condensing Unit: Model OR

- Tassasrevhannwmannaaieudsnieseuu Powder Coating System
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a v I I a a
- WiupagdliANUdudNUSEANS AW
- PNLUUTAIAS T 9L 5987893
- wieugunsaitesiunliunsgiuainlssnu
- Service Valve
2.5.1 daudsznauvaansasdsuannid
¢ & & cal o v A = P
1. AoEALEU (Evaporator) lUUgUNIunvuIlaniyasuaIusaun
UShafdoinisusuanaiua svinauduy
2. Apedsau (Condenser) Wuaunsainvinntinlileansinainusiy

9

musdundulduansyianuduluaniuzveanan

& { o v o

3. pRuLNIaLeS (Compressor) lWugUNTaivi Nt ANAUAUYD S

o)

v
a =2

ansvhanuiu lnensgauazdn Tuali enudulazgumngiiaadu

a. gunsalanANeiL (Expansion Valve) Wugunsalfiviwiiianan
fuvesansviaudukararuauUsuanisivavesasinaudunewdinesdidulid
USununewminng

@ Yoo

drulseznautpsasusuamanuady 2 duddny Tauwn

o

dauUsznaun1gusn dUUIENIUANYUBNTBILATIUSUBINIALUULYNEIY

1) haseuwseslfunmalidnuasdunzunsuitebionmanigaainluings

I3 ]
aufulviacinu

[
(Y I

2) unanseseInNARnAIegFundsasouLATsUF U Maliiienseau
azamﬁﬂzﬂuasﬂummﬂm%aﬂ%’ummﬂmaju%ﬁﬁnsﬂaﬂmmﬂ@gjﬁummaqmmﬂﬁ

3) wuindnnseneaudugunsaivietudiuvenaiesuonmaiiaunse
USuwasuiianisantu assudreuazduanldiiedmuaiiamesaunduiiosnuian
\3esUFuorne

8) dinddanasUndilnginiesusuanirzilaaindimalsiilesuids
nsUauazUnanilunasulngg

5) Msudyyradlumaeulnsainissfuemadiulnglullagtudsnude
fuaannilunasulnsadfielfazainluni sy

6) lnuananisvinau dnvagliazunnsreiuliaudssinniasjues
\Fesuuanne Unfudiaedl 3 e AelrAunsuansanizadesyiney (Power) lildduuans
anmluvazfineumsawesveandssuivemealivhauusluindsauduvinuet (Sleep)

LLaﬂW?%mﬁm LARSANTIZNNTAIIAVDUATRIUSUBINA (Time)
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7) YasoimAseniidnuasilunsunssegiiniaslsuainianieusnerm sy
Y0452 IMANYNNAANYADINIAIINDNAMUNTRIAN LUKV TEUIEAINT DU BN
8) viesrurpiniilainsaslTuanNAgaeINIALazANTUA1E U

puAumEtuasndudunmeluneniiuazgnszuigenaiesy ueis

Ul 2.13 dhuvszneumeluvesiadosuiuene
fiun ; https://samaiservice-air.blogspot.com/2015/11/blog-post 12.html

[

druusenaunelu dulsznaunigluveansasusuainia feail

1) viethansvianudu (Refrigerant Pipe) wuseanidu 2 vie vimiil deans
anududngunsianuiurenaionlsueiniadiuiiognslueians wazinasannuu

manuduludineumsawesiiegaeusnenans

v
g '

| o I . . v I3 a k4 ¥
2) WLavan1auLg Y (Cooling coil) UANWULUUALLNTIRANIDEATUNUNI VDY

Y
a

iwsesUiuemanielueints meluunaierinanuiusziiasiendulnadousy e
annluindsaudunarddlusausrundansyanva

3) wewnos (Motor) fithilnyulusindsasiduiiolifnussan

4) Tuwndsautdu (Blower) daidoufunawmasdmsuindsambuludumae

MANULE Y
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5) AouLNsaLYes (Compressor) amé‘?qaguiﬁm'%law%’umﬂ’mmsuaﬂmmwﬁ
wihfisuasianuduiegluanmduleiniedesuiuenmanslueasuazdalonnans
manuduludunsieszuienuiousely

6) WHINDITUIBAINSEU (Condensing coil) AatiaufunauLnsaiyesil
dnwaniduviensunss meluiiansviauduiidananeeumsawesinaiouey

7) Winauszu1eauseu (Condensing fan) agiundnnIviasyuIEANTaU
yhwthilgrenmaneuenenmsiiiss s uiRaieszusANFeuLie W s A Bl

amaznausinansuvearaldnasania

3UN 2.14 wanmsiauveasestiuenia

fian : http//www.flowtechworld.com/article/article-450/

2.5.2 anN1SMI9IUVa9AIa9USUaINA

o
[

vdnmevhauveesesUiuemaiideduiome 4 dw

1. dauusnfifie “Aevdliu” Ssrosdifutuazedludiuvesiaieiesuiuoinie
fegluipsveus fthillumsgaduenmeadeuneluiesveasilidinluniesfuona

2. \ilemosdilBuiiugaduaueunislusiosvonsidigszvunisly
wesUsuenaudrazithenesludueissusuenatulnaaniedesusuornieiiuse
wEeUsuoINA adlug “reuinsaes” fiogduuen fasumsaigosiagyutiduanm
fulimstheues udrddlussuisanufeuiinosddou

3. luduves “Aesddou” t ileanufeunniaeiesindlufigaanainiies

<

Vo431 Wek s uwaingraumsawesLaY Neiinaudsrsailisyuteaiuieusenly

P1auen ylvgaungivesewesiunsumsawesiuanas
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3
flogsuuaniiesdeztisanisgunniuasaudureniienuedas msgszunenuiou
oonluudn deueiiiiudind Juduin JuiliAnunesiBuuduluiesvens way
rosdibulufuaiasusvaniafindougnduanuieuluiosdnads uarasnedsiinaennis
e

2.5.3 aAnudAyvawAIaIlIuaInIa

'
a

frAtatuayuegnilstu vasounisisiouvesiuds nuivmziinanise
fusiulugungll 25 ssrnealdea nanseulaswin q warlidnsinsiuiiaue 10
Wesldud usneangamgiiadluimie 20 ssmwaloa nausIngiwIniseyauinasn3ails
wagfuriiadfisdu 20 - 30 Weidudiasfiier aruatudrguuaifidenldlunmeassd
Husnegnsitpunn adasunfgamnfiiveuienumaasfuasiiaessiugungi Aegamnd
puguil 25 - 26 asrLwATrALaaUMATLEUT 19 - 20 BerLwAlTea nan1sMAADslugIY
gungivanifinanvans uwidsiiBusunssfufe anudeiidedldnsansasiBondudoudu
seuu asintuldAnitlugamgiigius 19 - 20 esmuwadea duenuAnludiaiaassdos

Aaladninlugnmgiidiueugu 25 - 26 ssruaalded

2.6 lulasaaulnsataas (Microcontroller)
2.6.1 Anundngvaslulasraulnsaans
Lulasreulnsaaes (Microcontroller) Ao gunsalaruaNawIALEN J9UT59

AMNEINNsaNAa1eAdanUsErUUARNRnesd taelululasreulnsatanstansiutedie

Y

wieAus) waznedn sududiulszneundndidyvessyuuneufinnedidnlidefu
annsaudslaseadreralule 5 dau el

1. wigUsgananananniedily (Central Processing Unit : CPU) siwii1il
Lﬂu@uéﬂm@mugumsﬁmuﬁumizwﬂamﬂaLma%ﬁmm

2. wiheANudn (Memory) @nansauvseanidu 3 @ fe nureanud il

[

dmsuiiulsunsuman (Program Memory) Fedeyala 9 igniiuliluiiaglyiaaymeluudlsl

filwides Sndruvnilsemizeauindeya (Data Memory) Wuiinteyatiasvaeinam
winnliifilviaes deyanvemeluadrefumizeauusy (RAM) wazluddnseu (Erasable

Electrically Read-Only Memory : EEPROM) %aawmsmﬁu%;ﬂaﬁuﬁhjﬁlwL?]um

I

3. dudnseriugunsalnieuen senesn (Port) i 2 dnwazhe wesnduns

[y

(Input Port) kagwasnasdauvisenasaodng (Output Port)

L A7)
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[

4. YRamuauvesdyy (BUS) Aawduntsnisianiieudayaudeya

L]

I

JEnIe By Mmhwanuduaznese ludnuusvesaedyaia uiuunagnelusm
lulasroulnsalaes

5. wasnulladgeruuning danudAglunisuszuananmndoyegy o

o

o
f v o

wiinfianudge Yz mavhaufezanunsavhladtu daalilulaseeulvsaeesdatud

ASIUNTUSEIAREgIRY

2.6.2 mwtdideulusunsuaivaululasaaulnsaiaas

N191 Assembly, Basic, C, Pascal, Java Wuduy

v
a v a

2.6.3 gunsalinlglun1svinlasesuide Taail
1. Arduino Uno R3 «luuesa Arduino fildsuainuilsuuiniian 1ilasain
simlsung dwluglusianuag Library g 9 Awmui@uun Support ags1adsivuesaiidu

AN

31]17; 2.15 Arduino Uno R3
2. Arduino Mega 2560 R3 \Juusasa Arduino fleenuuuindmsuauiides

14 170 1171 Arduino Uno R3 kagdafinulieminuaiwuy Flash 1110131 Arduino Uno R3

Mlanunsaeulaalusunsuiinlulaunnnit Tuanusives MCU Mwindu

5Ufl 2.16 Arduino Mega 2560 R3
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3. NodeMCU tJuunannesundsiilddrslunisadralusian intemet of
Things (IoT) fiusynauludae Development Kit (A7U837) wag Firmware (Software Uu
vadn) My opensource Yilldaulainedu smdeuiuluga WiFi (ESP8266) Fautila

@

ddnlunsididousiafudumasiin

o

sUR 2.17 NodeMCU

v

4. Arduino Nano tJusufiflvuiadn wurzdmivifidesnisisududeu

TWsunsuuululaseeulnsames WeAnwvSelietuyssgndldasnsnuesisnites)

5U#i 2.18 Arduino Nano

a

5. DHT11 Taanaduiavaumngil

Y

DHT11 pins
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NN ingauuniidaleiu 3 sULUY As
- Thermocouple Wugunsalilassiulunmsingamgl FanunsaLiuen

gaumgiild 273 wadu lngldndnnsdsuwlasgamgiiunsaadeuluin viunainlang

9 Y 9

'
v o A 1 a

MUNsgriaiu 2 61 deauseUanead@asdnm iy

- Resistance Temperature Detector (RTD) Lﬂuﬁ’JLsﬁuL?jagqmwﬂﬁm‘zj

U

ydnmsasuulasiaudunuveslans Ssmeuduynudinanazdaiumgumnd

- Thermistor Wugunsalausunuviafiasnsadsusmanudumy
sleldsumnuieu Tnefiranusumuaszsivdsuaswuulifudaduiugumgd

6. PIR Motion Sensor

PIR Motion Sensor #e gunsal Sensor wllanilsiildnsaaiunausad infrared
funsann angwd vide & Ansedeulm ilidniniier PR uussgndldauiudueeig

wnldiensaiumsnfsulmvesdlidinviensnadunsuninlunusnmanulasnsds

5U# 2.20 PIR sensor §u SPD-81

a ada

PIR Sensor n5393uddadin nglu PIR avgunsalngiaduseddunlsiim og

A a0 ¥ =

2 gaaefufgy Wellau vise dnd Nianusvgulusiemendouiuduily Nunlyy

1% A v oo

PIR @1019075299UAAUSEB UL IaIunT00nu191nAlT3nle PR aztUdsunaussd
sunsusalinaredunszualniindsgy asvuindlefiddidinedoudinig aunsalnsiadused
uNTUIAFIN 1 gladya1as Output 8aNUNFINIUITWUUNG wazilodwlTInARauNHIY

gUNT0INTI9TUTIE Bunsnsadai 2 aglauseadu Output MndAussAuUNg

UM 2.21 dnwaizn3vaIuves PIR sensor
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7. Wuwesuas (Optical Sensor)

JUN 2.22 \wuiwesua

\ulwesias (Optical Sensor) AegunsaldidnnseindfiiuAsuuasmining
Frumuviemsuilwihilraruitulfilefuawnnannszny

LDR fdnunuuysAniuues (Light Dependent Resistor : LDR) Aie gunsal
3idnnseiindfildnsiadunas Tnemnfiuasnannsznutios azyiliianudIunIuan uas

PNTAWEILINNNTENULIN APUAIUNIUILLDYA

2.7 unagd

v
o w =

Internet of things diunuwilunsldauludinusedriuveuswndy liinay

I a a v a da v O . PR ' o v A v ~
Lﬂulum']\ﬁﬁqiﬂﬁ] RIDLULLANINUINITAA A9UY Internet of Thlngs QQLUU?"}U?"]W@HWQ%L%WNWQJ

' [

drutrglunsdamsiundsnuilddndu sudafiaduenuazmnauelifedende Tneis

Y

azidenldeunsalnnlulasaeulnsaaes Wnndudmuauwazdeanislifiuszuunisdn

NINANUBE NV IYRAA
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UNA 3

N1383NLUUNTIINAAD

3.1 unih

unilagndniimIseniuuisasruauieiesiuaNAdiausouiseenld
By 2 du Tdun 2sasmunslagligunsallilasaoulvsaiass Geuszneulusny duveanis
sogUnInikazuRuiamvhauvesssuy Tuisdiniseeniuugmunudmiunsindigunsal
wagludiugaingaznaniinisesnuuuadaiuledd niunaninanazaIuAunIsinuYes

509USUBINA

3.2 N1999NULUU9AT Smart Energy Management

3.2.1 SEUUAIUANLATEIUTUDINNA

syuvidussuuiiavdiofiunuaznnauisludiureuniesuivennia
Tiurgldunelutios Snisszuuiiiannsadivannislindnuaniaiesufueniaasld
Feannsauvaszuuiiadu 2 svuudes aun

1. ssuumuRuedosUiuemaiuivled gunsaiuszneuse Arduino
Uno R3 ¥iwtin#idan1s IR Emitter Tidedyayadunsnsaluduaiosusvenie uwas
NodeMCU viniiidusideusedumesiiali Arduino Uno R3 anunsadsnisknuiules
1]

2. szuumURMARBIUSUINAdRluITR gunsalusEneuE Arduino Mega
2560 iuthiidenis IR Emitter Widsdyanadunsnsaluduadesufuoinia lagasriiau
Sufuueeinsaduing 4 1dun wuwesuas (LDR Light Sensor) lwuwweinsiaduadidin

(PIR Motion Sensor) Uagiguiwasaaumaiifuaudy (DHT 11)

LDR light sensor

PIR motion sensor Node MCU ESP8266

IR Emitter
Arduino Uno R3

DHT11 Arduino Mega 2560
5UM 3.1 193smuaunIeIUTueIme



NodeMCU ESP8266

A : srwdsinvuedulslunisdsmdsluds Arduino Uno R3

Start

!

Connect Wi-Fi

v

»
» <

!

Read A No
from web server

l Yes

Send A
to Arduino Uno R3

U 3.2 usuMs1hauwes NodeMCU ESP8266 Tursasmunsiasesuiueina

23
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Arduino UNO R3

A : fauusiinundu Ineaiiuludiuds A dsuenfismdsdniumunuinsesuiueinmea

Start

v
v

Read A
from NodeMCU

v

If A=1 —__» A/C:Turnon

PP
<

If A=2 — A/C: Turn off

If A=3 —>» Relay 15 minute

If A=4 — Relay 30 minute

If A=5 — » Relay 45 minute

If A=6 » Relay 1 hour

JUN 3.3 LHUN"5Y191U9 Arduino Uno R3 Tulsasauruinsasdsueinia



e Arduino Mega 2560

Start
v T— il
Turn on Yes
AC=1 ] — People=1 “—
Delay 15 min.
¢ i No
l - @ ! Light<300
o ° N
If temp < 24 “c If temp = 27 "C l o
v Turn off
If 24 °c < temp < 27 °C . r
l T e e 255 Delay 15 min.
L Delay 15 min.
Turn on : 25 °c v | )
Humidity < 40 % No Temp : gauungu
l If temp > 27 °c Light : ANAMMAI
v Yes People : AU
Turn on : fan mode o 4 e
Turn on : 22°C AC : @nuzUBILATIUTUDINA
v
o N
If temp > 27 "C °

v Yes

Turn on : 18°C

3UM 3.4 unun15v91U284 Arduino Mega 2560 Tu399saiuRuiAIaIuiuaIne
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3.2.2 szuvanfdalwingsgaannialasuiuaina

wuuﬁwﬁwmsamﬁwé’ﬂﬂﬂwqqqmmﬂLﬂ%w%fummﬂ lgn1sAIUANNTT
yhaureneuinsalreuesaIasUusMA Seanunsauudldiiu 2 szuudes laun

1. spuumuRumslnlnssuusnsenauinsawes spuuivinaifiednnis

furusuidslnihgegn FaausudsnantuazAndugasaa daus 9.00 - 22.00 . Tuiu

Junidetuens liduiungauazTuindngny gunsalusenaume Arduino Nano viutinfisu

A4 o

Auazdsdy g IuiaRnnan1TYIuYessad seualaun Sad agviuilalaszuudnse
AoLSALERS Wawildn RTC Faanifusueniianuayuil Ty Arduino Nano ns1u gavieg
wulgasuas Mmihfinganasaiteiledusadinnusgudela eanniimaledivad
aansaviimsadandsnulnilg Aruuidslninazlifiviemerudn Selidnduiases

WASLUURARADADUNTALYDS

Time : 1381 Start

Light : AIAALE119 v

4

AKA

No
Mon. < Day < Fri.

¢ Yes

No
9:00 < Time = 22.00 —

Yes
D —

v
v
—  16:00 <

Yes ¢ No
Yes

Light<36 =

Time

v No

_——» Relay on No

3UM 3.5 LnuMsviuvesssuumIuANMsinUnssuudns oneuinsalwes
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LDR light sensor

Relay
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Specification Ya4ATaIUSUBINA

MODEL

AR-56 ZR(MPRDT) HLP, SV

Air conditioner outdoor unit

Cooling capacity BTU/ Hr. 57,000
Power supply V/ Ph/Hz 380/3/50
Compressor Type Scroll
Evaporator coil Type Plate fin (sine wave or Lanced sine wave)
Fan motor Type Permanent split capacity
Fan diameter Inch 23
Suction Inch 3/4
Connection
Liquid Inch 3/8
Width Cm. 110
Dimension Height Cm. 110.5
Depth Cm. 40
Approx. Weight Ke. 95
Cooling
Ipx4
Cooling capacity BTU/ Hr. 57,000
Current A 8.6
Input power W 4,970
Maximum pressure
Suction kPa 1034
Discharge kPa 2068
Refrigerant R-22
Mass of r-22 Ke. 4.2
Net weight Ke. -
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Arduino Uno R3
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Arduino Mega 2560
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Arduino Nano
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Single phase ac voltage sensor module
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Relay module

MAIN FEATURES

e Switching capacity available by 10A in spite of small size
design for high density P.C. board mounting technique.

. UL,CUL,TUV recognized.

e  Sealed types available.

e  Simple relay magnetic circuit to meet low cost of mass

production.
Product Name Relay Module
Relay Type SRD-05VDC-SL-C
Material Metal, Plastic, Electric Parts
Coil DC 5V
Load 10A, AC 250V/125V, DC 30V/28V
Overall Size 42 x 17 x 15mm/ 1.6” x0.7” x0.6 (LxWxH)
Main Color Blue
Weight 15g
Package Content | 1 x Relay Module

Relay 12V 1 Channel Isolation High and Low Trigger

1.this module in line with international safety standard, control area and load area
isolation tank.

2. the pine music quality goods relay.

3. with power and relay action instructions, suction close bright, disconnect not
bright.

4. signal input end have signal, public end and often start will be conducting.

5. and can be used as a single chip microcomputer development board module, can
be used as home appliances control.

6. control dc or ac signal, can control 220 v ac load.

7. have a often score a normally closed contacts.

8. blue KF301 terminal joint line more convenient.

Module interfaces:

1. DC +: positive power supply. (voltage required by the relay)
2. DC-: negative power connection.

3. IN: can be high or low level control relay.




DHT 11
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Relative humidity

Resolution: 16 Bit

Repeatability: + 1% RH

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

Hysteresis: <+ 0.3% RH

Long-term stability: <+ 0.5% RH / yr in

Temperature

Resolution: 16 Bit
Repeatability: + 0.2°C

Range: At 25°C +2°C
Response time: 1/e (63%) 10S

Electrical Characteristics
Power supply: DC 3.5 - 5.5V

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

Pin Descrition

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

3.NC, empty pin

4.GND ground, the negative power
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Motion sensor

Some Basic Stats
These stats are for the PIR sensor in the Adafruit shop which is very much like the Parallax
one . Nearly all PIRs will have slightly different specifications, although they all pretty much
work the same. If there's a datasheet, you'll want to refer to it
Output: Digital pulse high (3V) when triggered (motion detected) digital low when idle (no
motion detected). Pulse lengths are determined by resistors and capacitors on the PCB and
differ from sensor to sensor.
Sensitivity range: up to 20 feet (6 meters) 110° x 70° detection range
Power supply: 5V-12V input voltage for most modules (they have a 3.3V regulator), but 5V is
ideal in case the regulator has different specs

e Dimension: 3.2cm x 2.4cm x 1.8cm (approx.)

e Infrared sensor with control circuit board

e The sensitivity and holding time can be adjusted

e Working Voltage Range: DC 3V- 5V

e Current drain:<60uA

e Voltage Output: High/Low level signal:3.3V TTL output

e Detection distance: 3--7M (can be adjusted)

e Detection range: <140°

e Delay time: 5-200S (can be adjusted, default 5s +3%)

e Blockade time: 2.5 S (default)

e Trigger: L: Non-repeatable trigger H: Repeat Trigger (default)

e  Work temperature: -20+80°C

e Trigger Method: L unrepeatable trigger / H repeatable trigger
You can see above the diagram showing the element window, the two pieces of sensing material




Light sensor
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RTC Module
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IR Transmitter
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Technical Data Sheet
5mm. Infrared LED, T-1 3/4

Features
« High reliability
¢ High radiant intensity
o Peak wavelength ap = 940 nm
e 2.54 mm. Lead spacing
o Low forward voltage
e Pb free

e The product itself will remain within RoHS compliant version.

Descriptions

e EVERLIGHT'S Infrared Emitting Diode(IR333-A) is a high intensity diode, molded in a

blue transparent plastic package.

e The device is spectrally matched with phototransistor, photodiode and infrared

receiver module.
Applications
e Free air transmission system

e Infrared remote control units with high power requirement

e Smoke detector
e Infrared applied system
Device Selection Guide

LED Part No. Chip
Material
IR GaAlAs

Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol
Continuous Forward Current Ig
Peak Forward Current Igp
Reverse Voltage Vg
Operating Temperature Topr
Storage Temperature Tseg
Soldering Temperature Tso1
Power Dissipation at (or below) Py

25°C Free Air Temperature

Lens Color

Blue

Rating
100
1.0

5
-40~+85
-40~+85

260
150

Notes: *1:Igp Conditions—Pulse Width < 100 ps and Duty < 1%

*2:Soldering time < 5 seconds.

Units
mA

60 a6 < »

J

mW
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Code 1UsunsuiildAIuANNIANADURIABNNTALYDS

Nano 1
#include "Wire.h" Serial.print(Time.hour());
#include "SPL.h" Serial.print(":");

#include "RTClib.h"

RTC DS3231 RTG; Serial.print(Time.minute());
DateTime Time; Serial.print(");
int relay = 4; Serial.print(Time.second());
int DAY =7; if (Time.hour() ==0 & Time.minute()==0
void setup () & Time.second() ==0)
{ {
Serial.begin(9600); DAY=DAY+1;
Wire.begin(); }
RTC.begin(); if( DAY ==1 }
RTC.adjust(DateTime(18, 4, 18, 23, 59, Serial.print("\tMonday");
50)); }
pinMode(relay, OUTPUT); ifl DAY ==2 }
} Serial.print("\tTuesday");
void loop () }
{ if( DAY ==3 )
Time = RTC.now(); Serial.print("\tWednesday");
Serial.print("\n"); }
Serial.print(Time.day(), DEC); if( DAY ==4 )}
Serial.print(//"); Serial.print("\tThruseday");
Serial.print(Time.month(), DEC); }
Serial.print('/"); if( DAY ==5 }

Serial.print(Time.year(), DEC);

Serial.print("\t");



Serial.print("\tFriday");
}
if( DAY ==6 )X
Serial.print("\tSaturday");
}
if( DAY ==7 )X
Serial.print("\tSunday");
}
if( DAY ==8 )X
DAY=1;
}
int light = analogRead(A0);
if(light >= 50 )
{
Serial.print("\t");
Serial.print(" Solar Off");
}
if(light < 50 )
{
Serial.print("\t");
Serial.print(" Solar On");
}
if(l 5>=DAY>=1 }
if(Time.hour() >=9 & Time.hour() <16 )
{
if(light >= 50)
{

Serial.print(" System On");
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digitalWrite(relay,HIGH);
}
if(light < 50 )
{
Serial.print(" SystemOff");

digitalWrite(relay,LOW);

}
if(Time.hour() >=16 & Time.hour() <22

)

Serial.print(" System on");
digitalWrite(relay,HIGH);
}
if (Time.hour() >=22 || Time.hour() <9
)
{
Serial.print(" System off");
digitalWrite(relay,LOW);
}
}
delay(1000);



Nano 2
#define analogPinl Al
#define analogPin2 A3
int digitalValue1[20],digitalValue2[20];
float
analogValue1[20],analogValue2[20],
rmsValuel, rmsValue2;
int i;
int relayl = 2,relay2 = 3;
unsigned long t;
void setup() {
Serial.begin(9600);
pinMode(relay1,0UTPUT);
pinMode(relay2,0UTPUT);
}
void loop() {
// 81 20 A1 Tu 20ms (50Hz)
for(i=0;i<20;i++) {
t = micros();
digitalValuel[i] =
analogRead(analogPin1);
digitalValue2[i] =
analogRead(analogPin2);
while((unsigned long)(micros()-
)<1000);
}
rmsValuel = 0,rmsValue2 = 0;

for(i=0;i<20;i++) {
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analogValuel[i] =
((float)digitalValue1[i] - 440.0) *
(5.0/1023) * (230/0.37));
analogValue2[i] =
(float)digitalValue2[i] - 440.0) *
(5.0/1023) * (230/0.37));
rmsValuel +=
(analogValuel[il*analogValuel[il);
rmsValue2 +=
(analogValue2[i*analogValueZ2[i]); }
rmsValuel = sgrt(rmsValue1/20.0);
rmsValue2 = sgrt(rmsValue2/20.0);
Serial.print("\nVoltage RMS1 =");
Serial.print(rmsValuel);
Serial.print("\t V");
Serial.print("Voltage RMS2 = "),
Serial.print(rmsValue2);
Serial.print("\t V");
delay(2000);
if(rmsValue1>=200)
digitalWrite(relay2,HIGH);}
if(rmsValue1<200)
digitalWrite(relay2,LOW);}
ifrmsValue2>=200)
digitalWrite(relay1,HIGH);}
if(rmsValue2<200)

digitalWrite(relay2,LOW);}
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Code WWsunsuinldvinn1saruaun1sinauvaaasaslivanie

NodeMCU ESP8266

#include <ESP8266WiFi.h>

#include <ESP8266WebServer.h>

#tinclude <SoftwareSerial.h>

const char* ssid = "BB";

const char* password = "111111111"

SoftwareSerial NodeSerial(D6,D7);

int stateon=0,stateoff=0;

int

delay15=0,delay30=0,delay45=0,delay

60=0;

String status_air = "OFF";

int A; //A = on,off B=Mode,C=temp

ESP8266WebServer server(80);

void handle_air() {
stateon = server.arg("on").tolnt();
stateoff = server.arg("off").toInt();
delayl15 =

server.arg("15minute").tolnt();
delay30 =

server.arg("30minute").tolnt();
delayd5 =

server.arg("d5minute").tolnt();
delay60 = server.arg("1 hour").toInt();
Serial.println(server.arg("air"));
Serial.println(server.arg("test"));

status_air = "ON",

if (stateon == 1)
A=1;
status_air = "ON";
}
if (stateoff == 1)
A=2;
status_air = "OFF";
}
if (delayl15 == 1){
A=3;
status_air = "15minute”;
}
if (delay30 == 1){
A=4,
status_air = "30minute”;
}
if (delayd5 == 1){
A=5;
status_air = "d5minute”;
}
if (delay60 == 1}
A=6;
status_air = "lhour";
}
server.send(200, "text/html",
"AIRCONDITION" + status_air + "<p><a

href=?on=1><button> ON



</button></a><a
href=7off=1><button> OFF
</button></a><a
href=?delay15=1><button> 15 minute
</button></a><a
href=?delay30=1><button> 30 minute
</button></a><a
href=?delay45=1><button> 45 minute
</button></a><a
href=7delay60=1><button> 1 hour
</button?</a>");
}
void setup() {

pinMode(D6, INPUT);

pinMode(D7, OUTPUT);

NodeSerial.begin(57600);

Serial.begin(9600);

Serial.printin(");

WiFi.begin(ssid,password);

while(WiFi.status() !=
WL_CONNECTED) {

delay(500);
Serial.print(".");

}

Serial.printin(");

Serial.print("Connected to ");

Serial.printtn(ssid);

Serial.printin(WiFi.locallP();
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server.on("/", handle_air);
server.begin();
Serial.printn("HTTP server started"),
}
void loop() {
server.handleClient();
Serial.print("\nSTATUS AIR = ");
Serial.print(A);
NodeSerial.print("\nSTATUS AR = "),
NodeSerial.print(A);
delay(100);

A=0;



Arduino Uno
#tinclude <SoftwareSerial.h>
#include <IRremote.h>
SoftwareSerial UnoSerial(7, 6);
IRsend irsend;
void setup()
{
pinMode(7,INPUT);
pinMode(6,0UTPUT);
Serial.begin(9600);
UnoSerial.begin(57600);
}
void loop() {
int khz = 40;
unsigned int Turnon[] =
{8750,4450,550,600,500,600,550,1700,5
50,600,550,1700,550,600,550,600,500,6
50,550,550,600,1650,550,600,500,1750,
550,600,500,1750,550,600,550,1700,550
,550,550,600,550,600,550,600,500,600,5
50,600,500,600,600,550,550,600,500,60
0,550,600,550,600,500,650,500,600,500,
650,500,600,550,600,550,600,550,550,5
00,650,500,600,550,600,550,600,550,60
0,500,1750,500,600,550,1700,550,1750,
550%;
unsigned int Turnoff[] =

{8850,4500,550,550,550,550,600,1650,5
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50,550,550,600,550,550,550,600,550,60
0,550,1650,550,550,600,550,550,1650,5
50,600,550,1650,550,1650,600,550,600,
550,550,550,600,550,550,550,600,550,5
50,550,600,550,550,600,550,550,550,60
0,550,550,550,600,550,550,550,600,550,
550,550,600,550,550,600,550,550,600,5
50,550,550,600,550,550,550,600,550,55
0,600,1650,550,1650,550,1650,600,550,
550%;

while (UnoSerial.available() >0}

int A = UnoSerial.parselnt();

if (UnoSerial.read() == '\n')

irsend.sendRaw(Turnon,
sizeof(Turnon) / sizeof(Turnon[0]), khz);

Serial.println(A);

irsend.sendRaw(Turnoff,
sizeof(Turnoff) / sizeof(Turnoff[0]), khz);
Serial.printn(A);
}
if (A== 3)



irsend.sendRaw(Turnon,
sizeof(Turnon) / sizeof(Turnon[0]), khz);
Serial.println(A);
}
if (A==4)
delay(900000);
irsend.sendRaw(Turnon,
sizeof(Turnon) / sizeof(Turnon[0]), khz);

Serial.println(A);

delay(1800000);
irsend.sendRaw(Turnon,
sizeof(Turnon) / sizeof(Turnon[0]), khz);

Serial.printn(A);

delay(2700000);

irsend.sendRaw(Turnon,
sizeof(Turnon) / sizeof(Turnon[0]), khz);

Serial.printn(A);

}
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Arduino Mega
#include "DHT.h"
#define DHTTYPE DHT11
#define dht_dpin 2
DHT dht(dht_dpin, DHTTYPE);
#include <IRremote.h>
IRsend irsend;
int analogPin = A0;
int light =0;
int AC,Time;
float tem1,tem2;
void setup()
{
int AC =0;
int Time=0;
dht.begin();
pinMode(7,INPUT);
pinMode(6,0UTPUT);
Serial.begin(9600);
pinMode(5,INPUT);
digitalWrite(5,LOW);
}
void loop() {
light = analogRead(analogPin);
float h = dht.readHumidity();
float t = dht.readTemperature();

int khz = 40;
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unsigned int Turnon(] =
{8750,4450,550,600,500,600,550,1700,5

50,600,550,1700,550,600,550,600,500,6

50,550,550,600,1650,550,600,500,1750,
550,600,500,1750,550,600,550,1700,550
,550,550,600,550,600,550,600,500,600,5
50,600,500,600,600,550,550,600,500,60
0,550,600,550,600,500,650,500,600,500,
650,500,600,550,600,550,600,550,550,5
00,650,500,600,550,600,550,600,550,60
0,500,1750,500,600,550,1700,550,1750,
550%;
unsigned int Turnofff] =
{8850,4500,550,550,550,550,600,1650,5
50,550,550,600,550,550,550,600,550,60
0,550,1650,550,550,600,550,550,1650,5
50,600,550,1650,550,1650,600,550,600,
550,550,550,600,550,550,550,600,550,5
50,550,600,550,550,600,550,550,550,60
0,550,550,550,600,550,550,550,600,550,
550,550,600,550,550,600,550,550,600,5
50,550,550,600,550,550,550,600,550,55
0,600,1650,550,1650,550,1650,600,550,
550%;
unsigned int TurnCool[] =

{91,8900,4300,650,500,650,500,600,165

0,650,500,600,1650,600,500,650,500,65



0,500,650,500,600,1650,600,500,650,16
50,600,1650,650,450,650,500,650,1600,
650,500,600,550,600,500,650,500,650,4
50,650,500,650,500,600,550,600,500,65
0,450,650,500,650,500,600,550,600,500,
650,500,600,500,650,500,650,500,650,4
50,650,500,600,550,600,500,650,500,60
0,500,650,500,600,1650,650,1600,650,1
650,650}
unsigned int TurnFan[] =
{91,8850,4350,650,500,650,450,650,160
0,650,500,650,1650,600,500,650,500,60
0,500,650,500,600,550,650,450,600,165
0,650,1650,650,450,650,500,650,1600,6
50,500,650,450,650,500,650,500,600,55
0,600,500,650,500,600,500,650,500,650,
500,650,450,650,500,650,450,650,500,6
50,500,600,500,650,500,650,500,600,50
0,650,500,650,450,650,500,650,500,650,
500,600,1600,650,500,650,1650,600,165
0,600}
unsigned int Turn18[] =

{91,8900,4300,650,500,650,450,650,165
0,650,500,600,1600,650,500,650,500,65
0,500,600,500,650,1600,650,500,650,16
00,650,500,600,550,600,1650,650,1600,
600,550,650,450,650,500,650,450,650,5

00,650,500,600,550,600,500,650,500,65
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0,450,650,500,650,500,600,550,600,500,
650,500,600,500,650,500,600,550,650,4
50,650,500,650,450,650,500,650,500,65
0,450,650,1650,650,1600,650,450,650,1
650,650}
unsigned int Turn22[] =
{91,8850,4350,650,500,600,500,650,165
0,650,450,650,1600,650,500,650,500,60
0,500,650,500,650,1600,650,500,650,16
00,650,500,600,1650,650,1600,650,1650
,650,450,650,500,650,450,650,500,650,5
00,600,550,600,500,650,500,650,450,65
0,500,650,500,650,450,650,500,600,550,
600,500,650,500,600,500,650,500,650,5
00,600,500,650,500,650,450,650,500,65
0,500,600,1650,650,500,600,500,650,16
50,650}
unsigned int Turn25[] =

{91,8900,4300,650,500,650,500,600,165
0,650,500,600,1650,600,500,650,500,60
0,550,650,500,600,1650,600,500,650,16
50,650,1600,650,450,650,1650,600,550,
550,550,650,500,600,500,650,500,650,4
50,650,500,600,550,650,500,600,500,65
0,450,650,500,650,500,600,550,650,450,
650,500,650,450,650,500,650,500,600,5

50,600,500,650,500,600,500,650,500,60



0,550,650,450,600,1650,650,1650,600,5
00,700%;

if (digitalRead(5)==HIGH & AC==0) {
irsend.sendRaw(Turnon,
sizeof(Turnon) / sizeof(Turnon[0]), khz);
Serial.printin("turnon);
AC=1;
delay(900000);
}
if (digitalRead(5)==LOW & AC==1 &
light >= 300 ) {
irsend.sendRaw(Turnoff,
sizeof(Turnoff) / sizeof(Turnoff(0]), khz);
Serial.printin("turnoff")
AC=0;
delay(900000);
}
if(digitalRead(5)==HIGH){
Serial.print("have anyone"),
Serial.print("\t");
}
if(digitalRead(5)==LOW){
Serial.print("No anyone");
Serial.print("\t");
}
if(AC==0)

Serial.println("AC off");

Serial.print(Time);
Serial.print("\t");
Serial.print(t);
Serial.print("\t");
Serial.print(light);
Serial.print("\t");
}
if(t>=29){
AC=0;
}
if(AC==1){
Serial.println("AC on");
Serial.print(Time);
Serial.print("\t");
Serial.print(t);
Serial.print("\t");
Serial.print(light);
Serial.print("\t");
}
Time=Time+1;
if(Time==1){
tem1=t;
Serial.print("tem1=");
Serial.print(tem1);
Serial.print("\t");
}
if(Time==300)

tem2=t;
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Serial.print("tem2="),
Serial.print(tem1);
Serial.print(tem2);
Serial.print("\t");
if(tem1>=tem2){
AC=1;}
ifttem1<tem2){
AC=0;}
Time=0;
}
delay(500);

if(t <=28 & light <=150 X
if (t < 24)
{
irsend.sendRaw(Turn25,
sizeof(Turn25) / sizeof(Turn25[0]), khz);
Serial.println("turnon 25",
}
if (t>27)
{
irsend.sendRaw(Turn25,
sizeof(Turn25) / sizeof(Turn25[0]), khz);
Serial.println("turnon 25",
delay(900000);

if (£>27){
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irsend.sendRaw(Turn22,
sizeof(Turn22) / sizeof(Turn22[0]), khz);
Serial.println("turnon 22",
delay(900000);
if (t>27) {
irsend.sendRaw(Turn18,
sizeof(Turn18) / sizeof(Turn18[01), khz);
Serial.printin("turnon 18");
delay(900000);
}
}
}
if (24<=t <=27)
{
if(h < 40){
irsend.sendRaw(TurnFan,
sizeof(TurnFan) / sizeof(TurnFan[0]),
khz);
Serial.printn("turnon Fan"),
delay(900000);
irsend.sendRaw(TurnCool,
sizeof(TurnCool) / sizeof(TurnCool[0)),
khz);
Serial.printin("turnon Cool");

i3S BN:



Code lUsunsaildvinnisinanugiinneluanans

NodeMCU
#include <DHT.h>

#include <ESP8266WiFi.h>

String apiKey = "584G1IYABWXTZZXC";

const char *ssid = "iPhone";
const char *pass = "00000000"
const char* server =
"api.thingspeak.com”;
#define DHTPIN D4
DHT dht(DHTPIN, DHT11);
WiFiClient client;
void setup()
{

Serial.begin(115200);

delay(10);

dht.begin();

Serial.printin("Connecting to ");

Serial.print(n(ssid);
WiFi.begin(ssid, pass);
while (WiFi.status() =
WL CONNECTED)

{
delay(500);
Serial.print(".");
}

Serial.printtn(");

Serial.printin("WiFi connected")
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void loop()
{
float h = dht.readHumidity();
float t = dht.readTemperature();
if (isnan(h) || isnan(t))
{
Serial.printin("Failed to
read from DHT sensor!");
return;
}
if (client.connect(server,80))
{

String postStr = apiKey;

postStr
+="&field1=",

postStr +=
String(t);

postStr
+="&field2=",

postStr +=
String(h);

postStr +=
"\\n\r\n";

client.print("POST /update

HTTP/1.1\n");



client.print("Host:
api.thingspeak.com\n");
client.print("Connection: close\n");
client.print("X-THINGSPEAKAPIKEY:
"+apiKey+"\n");
client.print("Content-Type:
application/x-www-form-
urlencoded\n");
client.print("Content-Length: ");
client.print(postStr.length());
client.print("\n\n");
client.print(postStr);
Serial.print("Temperature: "),
Serial.print(t);
Serial.print(" degrees Celcius, Humidity:
")
Serial.print(h);
Serial.printin("%. Send to Thingspeak.");
}
client.stop();
Serial.printin("Waiting...");
delay(10000),
}
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Code lWsunsaildvinnisinaaugiineuanaians

import time

import pyowm print(time.strftime("%Y-%m-%d
import thingspeak 9%H:%M:%S"), data)

channel id = "466636" except:

write_key = "2KBV8TEXXZSXGCD1" print("Error : Thingspeak")
channel =

thingspeak.Channel(id=channel id,
write_key=write_key)
owmkey =
"'5d00e152bec9c18054f82d3a5de787b4
owm = pyowm.OWM(owmkey)
while True:
time.sleep(15)
try:
observation =
owm.weather at coords(13.728937,
100.776423)
w = observation.get weather()data =
{3:
w.get temperature('celsius)["temp"], 4:
w.get _humidity()}
except:
print("Error : OWM
Weather")
continue
try:

response = channel.update(data)
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1 levinnsiAuAIINASasUSUBINAlUNAEAN LN AL ASIZ LU LA

Wu 3 nau sadl

aauil 1 Wisuieunginssunsasusuanmialaeimunligumgineusnieiu

A15197 4.1 Tayanainiivedn3esuiueInanaeen 25 °C (A3eUsuaInIa Star Aire Ju

AR-56 ZRIMPRDT)HLP, SV fifas&alniin 4.970 Sad vuin 57,000 BTU) Ineilninudy

AMeuen 77 Wesidus (Compressor : Comp.)

X
ANUYU

&
AINUYU

quugdl | gl BRIV 1a7il a#l | AVERAGE
aeuen | melunau (%) | meluwme (%) Comp. Comp. POWER
(° Q) Comp. Comp. #in N9Y wen (15 min.)
YN o) (min.) (min.)
(@)
34.0 29.7 72 274 70 14.53 5.00 4189.7
34.0 27.4 71 27.0 68 12.33 5.39 3568.8
34.0 27.0 70 253 68 8.35 5.44 2592.9
34.0 253 70 27.1 67 9.42 5.56 2810.2

A15197 4.2 Tayanainiivedn3esuiueInanneen 25 °C (h3eUsuaInIa Star Aire Ju

AR-56 ZRIMPRDT)HLP, SV fifas&alniin 4.970 Sad vuin 57,000 BTU) Ineilninudy

meuen 79 Wesidun (Compressor : Comp.)

oDl oamgfl | avwdy | aamgi | maadu | il a1fl | AVERAGE
meuan | neluneu (%) | meluvas | (%) Comp. | Comp. POWER
Xe) Comp. Comp.An YI9U nen (15 min.)
9i197u ‘e (min.) (min.)
“ca
30.1 28.6 80 26.3 78 9.42 9.43 2810.3
30.0 273 1 26.8 75 5.32 13.12 1701.4
30.0 27.4 77 259 75 4.57 13.31 1546.2
30.2 273 78 258 76 6.29 13.26 1954.1
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naudl 2 1W3suifisunginssuaiesuivornialaefinualiguugifdsainiluy
EECRLILARRLERN

a3t 4.3 Joyaguunivenaiesiuoiniaiineen 25 °C (a3asUsuaInia Star Aire u
AR-56 ZRIMPRDTHLP, SV fiffnf1&slaliin 4,970 Fnd wutn 57,000 BTU) Tnsfindudy

Meuen 52 Wesidun (Compressor : Comp.)

oDl oamgfl | avwdy | oamgi | maadu | il afl | AVERAGE
meuan | nelunau (%) | meluvas | (%) Comp. | Comp. POWER
Xe) Comp. Comp.An $I9U nen (15 min.)
919U e (min.) (min.)
“ca
32.0 28.0 59 26.8 55 10.52 2.58 3120.8
32.0 27.1 60 27.0 57 7.58 9.42 2348.9
32.0 27.6 62 273 58 5.41 8.30 1958.7
32.0 27.6 62 273 60 4.55 6.31 2473.1

A
N o

A9l 4.4 Sﬁaaﬂaqmwg:ﬁmmLﬂ%"aw%fummﬂwm@ifl 25 °C (1383UF RN Star Aire U
AR-56 ZRIMPRDTIHLP, SV fifarngslalfin 4,970 ¥ad wura 57,000 BTU) Ineilnanuiy

AMeuen 54 Wesidus (Compressor : Comp.)

ol ol | avwdu | oamgR | maadu | il afl | AVERAGE
meuan | neluneu (%) | meluvas | (%) Comp. | Comp. POWER
Xe) Comp. Comp.An 99U nen (15 min.)
YN e (min.) (min.)
(@)
32.0 29.0 59 27.6 55 11.43 3.22 3346.9
32.0 28.0 60 27.4 57 8.35 9.27 2513.1
33.0 275 62 273 58 5.44 9.22 1754.6
33.0 27.6 62 27.3 60 4.55 8.15 2291.2
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aoudl 3 LU%&ULﬁaquﬁmiuLﬂ%w%’ummmwmL%m%w%ﬂmmﬂ 1 \n3ed fiu
\A3esUFueInTe 2 LAdes

as1efl 4.5 ﬁﬁ’aaﬂaqmmﬁmmm‘%'aw%’ummﬂﬁé?am 26 fis 22 °C (15esUSUBIMA Star Aire
$U AR-56 ZR(MPRDT)HLP, SV fifinfndsluidih 4,970 ¥ad wuin 57,000 BTU ¥iau 1 1Adeq)

Tnedinnuguneuen 77 Wesidus waveamgineusn 29 ° C (Compressor : Comp.)

gaunnal PRIV ATy gaumnnal Aty | 1aandl 181l AVERAGE
ameuan | neluneu (%) | meluvas | (%) Comp. | Comp. POWER
Xe) Comp. Comp.An YI9U e (15 min.)
9i197u ‘e (min.) (min.)
“a
26.0 27.9 58 27.4 57 5.15 10.14 1626.0
25.0 279 59 273 57 6.32 8.53 1701.4
24.0 27.9 57 26.9 55 13.52 6.45 3919.2
23.0 27.9 58 26.3 54 15.06 4.52 4220.8
22.0 27.9 56 26.2 54 17.32 343 4220.8

M51eil 4.6 Toyagumglivesieiosiuonaiinse 26 fis 22 °C (P3psUFusINa Star Aire
$U AR-56 ZRIMPRDT)HLP, SV fifardslih 4,970 ¥ad wu1m 57,000 BTU vhau 2 1a3eq

#a711) Tnediaautunitouen 65 wWesidud wazgamvginigusn 29 ° C (Compressor :

Comp.)
9ol BRIV ALY gaumnnal Aty | 1aandl 1aanil AVERAGE
meuan | nelunou (%) | meluvas | (%) Comp. | Comp. POWER
() Comp. Comp.§in $NY e (15 min.)
YN e (min.) (min.)
“ca
26.0 279 56 27.3 56 4.05 10.44 1364.3
250 279 58 275 56 5.40 9.12 1772.4
24.0 279 57 26.8 52 13.38 7.32 3857.1
23.0 27.9 57 26.5 52 15.06 5.13 4220.8
22.0 279 58 26.4 53 16.47 4.22 4220.8
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A
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A1 26 9 22 °C (PdesUSUBINA Star Aire

JUAR-56 ZRIMPRDTHLP, SV fidadaluidln 4,970 $nd vua 57,000 BTU vihe 2 1A304

a7 2) Tagldanudunieuen 65 wWesidud uwazaungiinieusn 29 ° C (Compressor :

Comp.)
9ol oamgfl | avwdu | oamgR | maadu | il 1a1fl | AVERAGE
meuan | nelunou (%) | meluvas | (%) Comp. | Comp. POWER
Xe) Comp. Comp.An $I9U nen (15 min.)
919U e (min.) (min.)
“ca
26.0 27.9 56 27.3 56 355 9.22 1271.2
25.0 279 58 275 56 5.32 8.21 1701.4
24.0 279 57 26.8 52 13.21 6.55 3781.7
23.0 27.9 57 26.5 52 14.23 4.43 4056.7
22.0 27.9 58 26.4 53 15.44 3.48 4220.8
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Abstract

The smart energy management for air condition(A/C) units is
presented in this thesis. Energy consumption of A/C units in household
appliance has a high impact comparing to lighting and other electric
loads. It is not only saving energy, but also a feeling comfortable of a
user. Therefore, an optimum energy saving function is developed in this
work. The use of sensing unit such as a temperature, a humidity, and a
motion are implemented to work together and an input data. These input
data can be used to optimize a desired temperature for controlling A/C
units. The web-service for user friendly interface is also developed using

both the Arduino Mega 2560 and the NodeMCU ESP8266. The proposed

A/C control technique is implemented to control two 57,000 BTU air
condition units. The results show that the proposed A/C control technique
can save electrical energy and reduce peak demand up to 23% comparing
to a conventional one. This result illustrates that the developed technique

can be an alternative energy saving solution for A/C units.

Keyword: Energy Management, Air condition
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