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PASPABOTBAHE HA CUCTEMA
3A YNPABJIEHUE HA
MUKPOKJITUMATA B CKINAQOBO
NMOMELLEHUE

UckpeH Hukonos

Pe3rome: CbBpeMeHHUTE Wu3cnedBaHns B
obnactta Ha ynpaBneHue Ha MUKpoKnumaTa B
XMBOTHOBBOHWU Crpaan U CKNagoBu MOMELLeHUst
ca CBbp3aHM C TMoOBMWABAHE HMBOTO Ha
aBTOMaTM3auus U HamansBaHe pasxoauTe Ha
eHeprusi. B Tasu Bpb3ka B HacTodwata crtatus e
npeacraBeHa  paspaboTeHa  cuctema  3a
yrnpaBneHne Ha MUKpOKNIMMaTta B CKNagoBu
nomeweHms. Cuctemata umMa Bb3MOXHOCT 3a
paswunpeHne n gopaboTBaHe B 3aBMCMMOCT OT
CbBpPEMEHHUTE TeHAeHUMn B Tasu obnacr.
Pa3paboTeHunsaT nporpameH Kkog € MOAYIEH,
KOeTo nMo3BoNsiBa fNecHoTo [JobaBsHe Ha
OOMBbMHUTENHNU  CEH30PHMU Moaynw. Mpn
nobaBsiHe Ha MHOro Ha BpoR KpanHW YCTPONCTBA
Ca HY)XHM [JOMbIHUTENHU ONTUMM3AUUN Ha
anropuTbMa rno BpeMe.

Kmro4yoeu dymu: YnpaeneHue, BeHTunauwus,
Mwukpoknumat, Mnkpo-npouecopHa cuctema

1. YBoa

Crpagute, Cc BMCOKa cTerneH Ha
aBTOMaTU3aUMsl BCe Olle He ca Macosa
npaktuka. TaxHaTa peanu3aumsi M3UCKBa
Bpeme n domHaHcoB pecypc,
Bb3BPbLUAEMOCTTA Ha WHBECTMUMUTE OT
nogobeH  nNpPoekT e  3HauuTenHa B
AbNrocpoyHa nepcnekTmBea. ObwaTta
CTOWHOCT Ha crpagaTta € cyma OT pasxogute
3a HEMHOTO CTPOMUTENCTBO M Te3M 3a HEWHaTa
ekcnnoataumus. BbB ¢pasaTta Ha ekcnnoartaums
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Abstract. Modern research in the
field of microclimate management in
livestock buildings and warehouses is
related to increasing the level of
automation and reducing energy costs.
In this regard, this paper presents a
developed microclimate management
system for warehouses. The system
has the possibility of expansion and
improvement depending on the current
trends in this field. The developed
programming code is modular, allowing
for the easy addition of additional
sensor modules. When adding multiple
end devices, additional algorithm
optimizations over time are required.
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1. Introduction

Buildings with a high degree of
automation are not yet a mass
practice. Their realization requires
time and financial resources, the
return on investment from such a
project is significant in the long run.

The total value of the building is a
sum of the costs of its construction
and of its construction costs. In the
exploitation phase, the "intelligent
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‘NHTEenureHTHaTa crpaga’ € no-UKOHOMUYHA
OT TpaguumoHHarTa [1,5].

O6ekT Ha CbBpemMeHHM u3crneaBaHus B
obnactta Ha aBTOMaTM3MPaHOTO ynpaBfieHne
Ha napaMeTpuTe Ha MUKPOKNMMaTa ca
CKnagoBeTe NMOMELLIEHMS, KOUTO ca
npegHasHa4YeHNn 3a BPEMEHHO CbXpaHsiBaHe
Ha CypOBMHM M  MaTepvanu, 4acTtu,
nonydgabpukati 1 rotoBa NpoayKums (CTOKM)
B MSCTOTO Ha nNPOM3BOACTBO WM Ha
notpebneHne, nnu no MNbT Ha AOBWKEHUE
mexgy Tax. Cuctemmute 3a ynpaereHue Ha
OTOMNSIEHMETO, BEHTUNAUMATA U OXNaXOAHETO
Ca CblLLO BaXXHN KOMMOHEHTM Ha Te3u crpagu.
B Tasn Bpb3ka, BCe no-ronsiMa nonynspHoCT
nmaT nporpamMmuTte 3a ONTMMM3aUMS Ha
pasxoauTe 3a OTOMSEeHMEe, KOUTO U3MbITHABAT
yHKUMUTE nepruoanyHo n3umcnsieat
pasxoauTe 3a OoTonneHue, Heobxoaumo 3a
noaabpXKaHeTo Ha 3adadeH MUKPOKNMMaT B
OTAENHN 30HN Ha 30aHMeTOo B paboTHO Bpeme,
onpedensar pexum 3a HamansiBaHe Ha
TemnepaTtypata B M3BbH paboOTHO Bpeme W
NMOBULLABAHETO M OO0 3a4afeHNTEe CTOMHOCTU B
paboTHuTe yacose [3,4,6].

OcHoBeH pesynTaT OT npunaraHeTo Ha
N3bpoEHNTE TEXHOMOIMMN € U3rpakgaHeTo Ha
CKnagoBu nomeLleHus, KOUTO ce
eKcnnoatmparT Npy HUCKU pa3xoau 3a eHeprus
[2].

LUenta Ha ctatuaTa e ga ce paspabotu
MakeT Ha cuctema 3a YyrnpaefeHve Ha
MUKPOKIMMaTa B CKNagoBO MOMELLEHME C
Bb3MOXHOCT 3a paslinmpeHne n gopaborteaHe
B 3aMCUMOCT OT CbBPEMEHHUTE TEHOAEHUMN B
Tasu obnacr.

2. MaTtepuan n metoau

3a uenute Ha HacTosiwata pabota e
pa3paboTeH moaen Ha nabopaTtopHa cuctema
3a ynpaBfieHMe Ha MUKpPOKNMMaTa B CKNnagoBo
nomewieHme. OBGeKTbT 3a ynpaereHve ce
CbCTOM OT  MMKPOMpOLeCopHa cucTema,
paswvpuTenHa nnaTka, CEH30pu 3a BNaXHOCT
n TemnepaTypa, AUCNNEN, peneeH Moayn.

building" is more economical than
the traditional one [1,5].

Objects of modern research in the
field of automated control of
microclimate parameters in
warehouses which are intended for
the temporary storage of raw
materials, parts, semi-finished
products and finished products
(goods) at the place of production or
consumption or on the road between
them. Heating, ventilation and
cooling control systems are also
important components of these
buildings. In this regard, increasing
popularity have programs for
optimization of heating costs that
perform functions periodically
calculate heating costs required to
maintain the set microclimate in
separate areas of the building at the
time, set mode to reduce the
temperature outside, working hours
and elevations and to the set
working hours [3,4,6]. The main
result of the application of the listed
technologies is the construction of
warehouses which are operated at
low energy costs [2].

The aim of the article is to develop
a model of a warehouse
microclimate control system in with
the possibility of expansion and
improvement in line with the current
trends in this field.

2. Material and methods
For the purposes of the present

work a model of a laboratory system
for warehouse microclimate control
has been developed. The control
unit consists of a microprocessor
system, an expansion board,
humidity and temperature sensors, a
display, a relay module.
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MukponpouecopHa cuctema. lNnatkaTta,
KOATO € u3nosna3eaHa B npoekta e Arduino
UNO 3. Arduino Uno e MUKpOKOHTponepHa
pasBovHa nnatka ¢ ATmega328P AVR
MUKPOKOHTpOIiep.

PaswwuputenHa nnatka (wwuinng). Becuukm
M3XoaM N BXOAOBE Ha Ta3wn nnartka OoTroBapsiT
Ha ApaywHo nogpeabara.

CeH30p 3a BRaxHOCT M Temnapartypa.
Ton MMa BbB3MOXHOCT 3a MU3MepBaHe Ha
OTHOCUTENHa BMaXHOCT Ha Bb3ayxa. V3bpaH
e ceHszop DHT11 ¢ TouHocT +5%RH 1 +2°C.

LCD pgucnnen. [ucnnedatr e c pasmepu
80mm x 36mm x 12,5mm, aBypegnos, ¢ no 16
3Haka Ha pen (16x2). MNanonssa HD44780
6a3vpaH MUKPOKOHTPOSEp.

PeneeH mogyn. YeTtupu-kaHaneH, BXOOQHO
HanpexeHne SV. To3an mogyn e u3nonssaH

3aegHO € MUKpPOKOHTporiepa  Arduino.
MpeaMMmcTBOTO OT  U3MOM3BaHETO My €
HanU4neTo Ha LED MHOMKaTopw,

npegHasHavyeHn Aa MavMkmpaT CbCTOSIHUETO Ha
BCEKU OT uaxogute. MogynbT € u3nonssaH 3a
ynpaensiHie Ha obopyaBaHeToO, WU3MNon3BaLlo
TokoBse. o 10 A.

LUucpoB BonTMeTbLP. YCTPOMCTBOTO
pasnonara ¢ 6yToHM 3a  ynpasneHve
BM3yanusauuata Ha Aucnnes 3a M3XoOHOTO
NN BXOOHOTO HanpexeHue.

3. Pe3ynTtaTtu n auckycusa

Ha dwurypa 1 ca npencraBeHu CTbMKUTE
npv peanHata peanusauus Ha
WHTENUreHTHaTa cucTema 3a ynpasneHue Ha
MUKpOKIIMUMaTa B CKIMagoBO  MOMeELLEeHME.
PaspaboTteHa e MUKpornpouecopHaTta
CUCTEMA, CbCTOALAa Ce OT MWUKPOKOHTpPOsep,
CEH30pM 3a BMAXHOCT W TemnepaTypa,
peneeH mMoayn, Aucnnen, BOMATMETbP U
BEHTUNATOPMW. EnemeHTtute Ha
yrnpaBngaeallarta cuctemMa ca MOHTUMPaHW Ha
MaKeT Ha CKNnagoBo NMomeLleHre.

Microprocessor system. The
board used in the project is Arduino
UNO 3. Arduino Uno is a
microcontroller development board
with ATmega328P AVR
microcontroller.

Extension board (shield). All
outputs and inputs on this board
match the Arduino layout.

Temperature and  humidity
sensor. It has the ability to measure
relative humidity. A DHT11 sensor is
selected with precision £5%RH and
+2°C.

LCD display. The display is
80mm x 36mm x 12.5mm, two-line,
with 16 characters per line (16x2).
Uses a HD44780 based
microcontroller.

Relay module. Four-channel,
input voltage 5V. This module is
used with the Arduino
microcontroller. The advantage of
using it is the presence of LED
indicators designed to show the
status of each of the outputs. The
module is used to control the
equipment using currents up to 10 A.

Digital voltmeter. The device has
control buttons to display the output
or input voltage.

3. Results and discussion

Figure 1 shows the steps in the
realization of  the intelligent
warehouse microclimate  control
system. A microprocessor system,
consisting of a microcontroller,
humidity and temperature sensors, a
relay module, a display, a voltmeter
and fans, has been developed.
Control system components are
mounted on a warehouse model.
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1

0) MakeT Ha cknagoBo nomelleHne — oLy B1A

1 - MukpokoHTponep;
2 - CeH30p 3a BNaXHOCT 1 TeMnepaTypa,;
3 - BontmeTtbp;
4 - PeneeH moayn;
5 - Oucnnen;
6 - BeHTunartopu
®dur.1. Cucrema 3a ynpasneHue Ha

MUKpPOKNMMaTa B CKNagoBO NoMeLyeHue —
obw, BuA

PaspaboTteHaTta cuctema 3a ynpasneHue
Ha MUKpOKNMMaTa, npeacraBeHa Ha durypa
2, ce CbCTOM OT 2 CEH30pa, BCEKMU OT KOUTO
LLle OTYMTa TemneparypaTta 1 BnaxHocTTa Ha
MUKPOKITMMaTa B TMOMELWEHNETO U Ha
okonHata cpepa. [lokasaHusgta um ce
BM3yanuampart Ha OUCNEN C TeYeH Kpuctan,
KakTo M Ha CEPUMHUA  MOHUTOP  OT
nporpamaTa 3a nporpamvmpaHe u cregeHe Ha
npouecute Ha ApayvHo.

CeHsopuTe nogaeaT WHMOpMaUUS KbM

b) warehouse model — general view

1 - Microcontroller;

2 - Sensor for humidity and temperature;
3 - Voltmeter;

4 - Relay Module;

5 -Display;

6 - Fans

Fig.1. Warehouse microclimate
control system — general view

The microclimate control system
presented in Figure 2 consists of two
sensors, each of which will measure
the temperature and relative humidity
of the microclimate in the warehouse
and the environment. Their
measurements are displayed on a
liquid crystal display as well as on the
serial monitor of the Arduino
programming and tracking program.

Sensors provide information to the
microprocessor over a period of time
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MUKporpouecopa npes3 ornpegeneH nepvioa
OT BpemMe 3a TemnepaTypata M HOBOTO Ha
BnaxHocT. [lo npegBaputenHo 3agjafeHv
XernaHnm CTOMHOCTM 33  KOHTpPON  Ha
TemnepaTypata W BaXHOCTTa, cucTemara
aktMeupa  UnNM  JeakTMBupa  perneTa.
Penetarta aktuBupar 4yetepu Tmna Bb3a4yLLHU
noTouum.

[Mpy noBuweHa BNaXHOCT ce akTMeupa
acnupauus 3a OTBeX[daHe Ha Bb3dyxa C
3aBuLIeHa BriaxHocT. [Npu noHwkaBaHe Ha
XernaHata TemnepaTtypa B MOMELLEHNETO U
HMCKa BbHLUHA TemnepaTypa Ha okorHaTta
cpega  ce  aktmeupa KnMMaTuyHaTta
WHCTanaums 3a KopurmpaHe n gocturaHe Ha
3ajageHuTe TemnepaTtypHu CTOMHOCTU. B
Cny4aun Ha BMCOKa BbHLUHA TemrnepaTypa Ha
oKornHaTta cpepfa, ce akTuBMpa acnvpaumoH-

about temperature and humidity. By
presetting desired temperature and
relative humidity control values, the
system activates or deactivates the
relays.

Relays activate four types of
airflow. At high humidity, exhaust
suction is activated to evacuate the
air at elevated high humidity.

When the desired room
temperature is lowered and the
outside ambient temperature is low,
the air conditioner is activated to
correct and reach the  set
temperature values.

In case of high outdoor ambient
temperature, the aspiration circle on
the south side of the building is

HUS KPbI OT HO)KHaTa CTpaHa Ha crpajaTta 3a activated to reach the desired
OOCTUraHe Ha XXenaHute napameTpu. parameters.
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a) obw, Bug
a) general view
®dur.2. Cucrtema 3a ynpaBrieHue Ha

MUKPOKIIMMaT B CKNnaaoBo nomMelleHune —
€J1IeKTPOHHU CXeMu

Ako TemnepatypaTta B MOMOLLEHNETO Ce
NOBULLUKM OT 3afaf€eHo XefaHaTa U BbHLUHATa
Temrepatypa € TMo-HUCKa ce aKTMBupa
Bb3OYLUHUAT KPpbIr OT KbM CeBepHaTa CTpaHa
Ha crpagata. B cnyyan, ye TemnepaTtypata

0) cxema nNpuHUMNHa
b) principle schematic
Fig.2. Warehouse microclimate

control system — electronic
schematics

If the aid temperature rises from
the desired setting and the outside
temperature is lower, the air circle is
activated from the north side of the
building.
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HA MWKpOKNMMaTa B MNOMELLEHMETO Cce
MOBUWIM W BbHLWHATa Temnepatypa Ha
OKOSiHaTa cpeda e C No-BMCOKM CTOMHOCTU ce
aKTMBMpa  KnumaTtuMyHata cuctema  3a
KopurmpaHe Ha Temnnepartypara n
JocTuraHe  Ha  3a4afeHo  XKenaHuTe
TemnepaTypHu CTOMHOCTW. Mopaau
pasnMunMeTo B pabOTHOTO HaMpexeHue Wu
KOHCyMauudaTta, ce uanonssaT ABe OTAerHU
3axpaHBaHUs 3a MUKponpoLecopa, penetarta
n BeHTUnatopute. MMKpOKOHTPONEPBT MOXE
na O6boe 3axpaHeH ype3 USB ampektHo oT
KoMnoTbp unu 6atepus. Penetata, kakto u
BEHTMNaTopuTte Ha acnmpaumoHHUTE
KpbroBe W KIMMaTuyHata cuctema ce
3axpaHBaT C W3TOMHMK HA MOCTOSIHHO
HanpexXeHue. Upes perynaTtop Ha
HanpeXeHne ce HamansBa HanpPeXxXeHMeTo 3a
penetata u BeHTUNATOpUTE A0 >XenaHuTe
CTOMHOCTW 3a onTumarnHa pabota (DC 14 V).

MHdpopMaunoHHUAT aucnnen 3a
BM3yanu3aumss Ha  umHdopmauuaTa  3a
CbCTOSAAHNETO Ha Temneparypara n
BNa)XHOCTTa B MOMELLEHNETO N Ha OKonHaTa
cpega ce  3axpaHBa  OMPEKTHO  OT
MUKponpouecopa. ApKocTTa U KOHTpacTa Ha
aucnnes ce ynpasnsBea ypes
NOTEHLUMOMETBP.

[MporpamMHOTO ocuUrypsiBaHe Ha cucTema
3a ynpaBfeHMe Ha MUKpoKnMMaTta B
CKMagoBO MOMELLEHNE € npeacTaBeHO B
MpunoxeHuve 1.

HanpaBeH e TecT Ha paspaboTeHaTa
cuctema. Pesyntatute ot pabortata 1 ce
BM3yanuampaTt 4pe3 CEepUrHUS MOHWUTOP Ha
cpenata Arduino IDE.

Ha dwurypa 3 ca npeacraseHu
CTOMHOCTUTE Ha OTHOCUTESHaTa BIIAXXHOCT U
TemMrnepaTypa BbB BbTPELUHOCTTA Ha MakeTa
N Te3n CTOMHOCTU 3a cpefaTta M3BLH HEro.
Bwkoa ce, 4ye npu paborta Ha cuctemara
napameTpute Ha MUKpOKIMMarTa B
CKMagoBOTO MOMELLEHNE ce nogabpXaT B
HeobxoaumuTe rpaHuum. 3aganenu ca 17°C
n 22%RH.

If the temperature of the
microclimate in the warehouse
increases and the outside ambient
temperature is higher, the air-
conditioning system is activated to
correct the template and reach the
desired temperature values.

Due to the difference in operating
voltage and consumption, two
separate power supplies for the
microprocessor, relays and fans are
used. The microcontroller can be
powered by USB directly from a
computer or a battery. The relays, as
well as the fans of the aspiration
circuits and the air-conditioning
system, are powered by a constant
voltage source.

The voltage regulator reduces the
voltage for relays and fans to the
desired values for optimum operation
(DC 14 V).

The information display that show
temperature and humidity information
in the room and the environment is
powered directly by the
microprocessor. The brightness and
contrast of the display is controlled
by a potentiometer.

The software of a warehouse
microclimate  control system s
presented in Appendix 1.

A test of the developed system
was made. The results of its work are
visualized through the serial monitor
of the Arduino IDE environment.

Figure 3 shows the relative
humidity and temperature values in
the interior of the model and those
values for the outside environment. It
can be seen that the microclimate
parameters in the warehouse model
are kept within the required limits
when operating the system. 17°C
and 22% RH are set.
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a) BbHLUHM TeMrnepartypa 1 oTHocuTenHa
BMNaxHocT
a) external temperature and relative humidity

®wur.3. Pesyntatu oT TeCcT Ha cMcTemMa 3a
ynpaBrieHue Ha MMKpOKnMMaTa B CKnaaoBo
nomeileHune

4. 3akno4yeHue

B cratuata e npeacraBeHa paspaboTeHa
WHTENUreHTHa cuctema 3a ynpaefeHue Ha
MUKPOKIIMMaTa B CKIaZoBO MnomelleHve. 3a
uenta e HanpaBeH 0030p Ha CbLUEeCTByBaLUn
peLLeHMs 3a ynpaBreHne Ha acnupaumoHHN K
KNMMMaTU4HN CUCTEMM.

dusnyeckaTa peanusaumsa Ha cuctemara e
M3nbfHeHa kaTto ca wu3bpaHn YCTPOWNCTBA,
KOUTO [da u3MepBaT BenuuuMHWUTE, [Ja
npegaesat, 3anuceaT WHdopmaums W ga
ynpasnssaT nepudgepHu yCTPOWCTBaA.
PaspaboTeHo e nporpamMHOTO ocuUrypsiBaHe Ha
MUKPOKOHTpOrepa, y4acTealy B cuctemara 3a
HacTpoMka Ha cucTemara, Bu3yanusaums u
obpaboTka Ha cbbpaHuTe gaHHWU. [poBeaeHu
ca eKCrnepuMeHTanHu wuscnegBaHus C LUen
TecTBaHe Ha  paboTocrnocobHocTTa  Ha
cuctemara.

MarnkunsaTt pasMep Ha CEeH30pHUTE MOoAynu
npegocTaBa  NEeCHOTO MM pasrnoriaraHe B
pasnuyHn  0b6ekTn. HUCKO-EHEPTMAHUAT M

PeXVM NO3BONSIBA YObLIDKEH JKMBOT  Ha
Gatepunte, nNpuM  Hykga OT  TSXHOTO
N3non3BaHe.

Pa3paboTeHnaT  nporpameH  kog e
MOAyneH, KOeTo  MOo3BONsiBa  JIeCHOTO
fobaBsiHe Ha  OOMbIHUTENHM  CEH30PHM

moayrm. lMpu pgobaesHe Ha MHOro Ha 6pon
KparHW YCTPOMCTBA Ca HYXHU OOMbIHUTESTHA
ONTUMM3aLMM Ha anropuTbMa Mo BpeMeE.

0) BbTpelwHa Temnepartypa u
OTHOCUTENHA BNaXXHOCT
b) internal temperature and relative
humidity

Fig.3. Test results of warehouse
microclimate control system

4. Conclusion

The article presents a developed
intelligent microclimate
management system for a
warehouse. For this purpose, an
overview of existing solutions for
control of aspiration and air-
conditioning systems is made.

The physical implementation of
the system is performed by
selecting devices to measure,
transmit, record information, and
manage peripheral devices.

Software of the microcontroller
involved in the system, visualization
and processing of collected data
has been developed.

Experimental research  was
conducted to test the system's
performance.

The small size of the sensor
modules makes it easy to locate
them in different buildings. Their low
power mode allows longer battery
life when needed.

The developed programming
code is modular, allowing for the
easy addition of additional sensor
modules. When adding multiple end

devices, additional algorithm
optimizations  over time are
required.
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B CKIaZl0BO NOMeLLeHne

Appendix 1. Software for the
Mpunoxexue 1. MNporpamHo ocurypsisaHe warehouse microclimate

Ha CMCTemMa 3a yrnpasJieHne Ha MUKPOKInnmarTa system

control

#include <dht.h>

#include <LiquidCrystal.h>
LiquidCrystal Icd(7, 6, 5, 4, 3, 2);
#

dht DHT1; //internal

dht DHTZ2; //external

#define DHT11_PIN 8 //internal
#define DHT11_PIN2 9 //external
intin1 = 10; //aspiration

int in2 = 11; //south

intin3 = 12; //north

int in4 = 13; //climatisation system
void setup()

{

Icd.begin(16, 2);

Serial.begin(9600);
pinMode(in1, OUTPUT);
digitalWrite(in1, HIGH);
pinMode(in2, OUTPUT);
digitalWrite(in2, HIGH);
pinMode(in3, OUTPUT);
digitalWrite(in3, HIGH);
pinMode(in4, OUTPUT);
digitalWrite(in4, HIGH);

}
void loop()
{

{

int chk = DHT1.read11(DHT11_PIN);
Serial.print("Temperature = ");
Serial.printin(DHT1.temperature);
Serial.print("Humidity = ");
Serial.printin(DHT1.humidity);
delay(1000);

}

{

Icd.setCursor(0,0);
Icd.print("Internal");
Icd.setCursor(0,1);
Icd.print(DHT1.temperature);
Icd.print((char)223);
led.print(" H:");
Icd.print(DHT1.humidity);
Icd.print("%");
delay(1000);

}

{

int chk = DHT2.read11(DHT11_PIN2);
Serial.print("Temperature = ");
Serial.printin(DHT2.temperature);
Serial.print("Humidity = ");
Serial.printin(DHT2.humidity);
delay(1000);

}

{

Icd.setCursor(0,0);
Icd.print("External");
Icd.setCursor(0,1);
Icd.print(DHT2.temperature);
Icd.print((char)223);
led.print(" H:");
lcd.print(DHT2.humidity);
lcd.print("%");
delay(1000);

}

int temp1=DHT1.temperature;
int temp2=DHT2.temperature;
int hum=DHT1.humidity;
//because of type of relay characteristics:
//(HIGH = LOW and LOW = HIGH)
/[climatisation system

if (temp1 <= 22 && temp2 <= 22)

digitalWrite(in4, LOW); /lon
else if (temp1 <= 22 && temp2 >= 22)
digitalWrite(in4, HIGH); /loff
else if (temp1 >= 23 && temp2 >= 23)
digitalWrite(in4, LOW); /lon
else if (temp1 >= 23 && temp2 <= 23)
digitalWrite(in4, HIGH); Iloff
delay(1000);

/Isouth
if (temp1 <= 22 && temp2 >= 22)
digitalWrite(in2, LOW); /lon
else if (temp1 <= 22 && temp2 <=22)
digitalWrite(in2, HIGH); /loff
else
digitalWrite(in2, HIGH); Iloff
delay(1000);

/Inorth
if (temp1 >= 22 && temp2 <= 22)
digitalWrite(in3, LOW); /lon
else if (temp1 >= 22 && temp2 >=22)
digitalWrite(in3, HIGH); [loff
else
digitalWrite(in3, HIGH); Iloff
delay(1000);

/[aspiration
if (hum >= 21)
digitalWrite(in1, LOW); /lon
else if (hum <= 20)
digitalWrite(in1, HIGH); /loff
delay(1000);
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