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Smart Ventilation System

Na-Gyeong Jang', Seungwan Gu’, Junhyeok Kim',
Sangsu Lee’, Seungchan Lee” and Yongtae Jeon™

* School of Mechanical Engineering, Pisan Natational University
** School of Mechanical and Aerospace Engineering, Sejong University
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Abstract: As fine dust, pollutants, and COVID-19 increase the time to live at home, indoor air quality
management has become an important problem. Indoor pollutants are effective when natural ventilation and
mechanical ventilation are performed at the same time, and we want to produce a "smart ventilation system"
that controls indoor air quality. Indoor air may be managed by measuring air conditions and automatically
turning on/off the ventilation system. It provides a server that can manage measured values through an
application to avoid danger from pollutants and help people live a pleasant and convenient life.
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Fig 4 The discomfort index level Table 9 Relationship between discomfort index and
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Fig 5 Concentration of indoor fine dust exposure when ventilation is not performed
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Fig 6 When both sides are ventilated, the level of exposure to fine dust in the room

¥ 717 oS W MAWA B wol mA b ehee & F 9l



[\)
nx
X
Jo
0>
=
0t

(D) A £A 39

2utE @] AAEe 22) AlA RES AR ARSAelA delde Algstal ofEeiAleld AeAlolE &
3 A s71= HASA wtEs AResh AlaEelnh. miAdx| el diksteka il AT Fel dEE T
7] T flskEd 22 A sz EdES AARE Al VI FAE dol7hd AREARl Al A 9k
LEDE &8l 7oz 3S dela A& 7iuel de] £8 Absor AsF= AvtE Aot
(2) A BE R AkzA
Ul*ﬂﬂﬁl Fr1skeE, drbsteta, 2k B SR AME 29d AN Bael el 271 s Faed 3
ot S8 AldstaL T ghe vasde] Eadt AA AlzE ofEeAleldc R TS SE. el
*ﬂ/\i B AREAPE Aok AlAE s 2R = A e S8 AREa e 917 el o
© A Ak =AY A7 S ES A EA4 B W) g7 Fo Frede] AR 5ol oA A
AP el 2] A2 710l E ol 8a A2 ARE 2N §7] Al uet Add Ars g ¢ A vt
sem £33 fFr1e Selol= Jieret Ak Tejar Av]= Al aRke] AT]el Sl ARG 57138787
o W3 mg w3 A AR dE= 9 o ZEE ARSI ddlyA a8S =olv] S8 A W
Ao FEe AHPT. Ad T2 ofA™EdS o83 S0x50x5022 RFEUTE. viAHe R ofEef Aol d
Mit App Inventor= ©]-&-a dlol] AR wjAldA] Hojx] LAz =s ARG Azt 54 X9 vAw
A s A 5 O §EJ— AR o] Adgk]l AR, Qidstgs 2k 2GR Ses VIeAE A
Se7] vAVIE FEoR F 39/ aYal QERETL Vheshes Al Al o] 7] Al glo]

AE o Barles BEd=2 ?f_h:‘r.
HA 7]/ 7] el wet 2] A4eE 2dshs Fatoll oA w2 Alekxzle] Al ¥F 4d|s]

AUTE & AUHE AR Lok A T} A2 B T 2E

N Ho

BUoWU 2 moeE (A

(3) SE@D)
A FA)AE A §AFE 2nkE 8] A28 gD e s 2.

1eHA]: o] @21 ZA}

2utE 317 AIZELS ARSSHE AH|AE FelA mAe] 952 1s WA AP, 82 e U
I Zrh, 3] A|=Ee] 7)so] Wk, 7ol Afeith, a7z AR 4 ok, 7IAIZE AA vt AL
£ Wo] Hn), Ax wE ZHol| kst A7|ef FAZE A9, ehdeAl AME ¢ Qv )7 2
A S371E BRualert, QA7 Flo] whAlsA] ekl E7]o A et Sl Aeitt,
ol Ant, el Asitt, wheE=T) wan, @) A4t bttt Xk Wol A gk, 9



s A #elE = ok ol B A7 e, A o] gyttt
2GA AT TR A
IAQFZAE F-uAHE T} YRR N TR E AEds d 377 & olFHAE AESF &gl 4
A v Aol AY T8k o7 o2 HrHE A}
nE 25| W E] Weight
71=0] B 2 3 0.25
ZHE0] MESC 4 4 0.4
BI04 0| S-S0
SHA 7Y o new = a0 5 3 04
22t B L= 2 3 0.25
AHEEH Of ) 5 4 0.45
sapol i) HAFEE)I st 5 3 04
27), 87t Mt 3 IS
THESA AR o SUCH 5 5 05
P 8717} & O 5 5 05
ZE7E REHELD 4 4 04
QHlF| I 24 0| WHSEE] B 5 3 04
871 DELIE] @=Lt 3 4 0.35
Ex0| §ot F 0| ZBICHAR7 |~ 7 BAEA| Belh 3 o o0z
+&0| Ho 5 5 05
FU &5t 3 4 0.35
PrE& s 7 W2} 4 2 03
Al Fany B =7t 2= ECh 5 3 0.4
AHE5E7) ECh =E Bl AXEE Hert 5 4 0.45
HE B =AM M2 5 GO 5 3 0.4
(- o
Clatel0] ofmck g 2 27|7F e} 1 3 0.2
e 0| WEL) 2 4 03
3TA: FEAYE
TGS A 2o, A, FA, V184, Belgol gk xxolge MAd Aoy, 2yl &
old, AEe HEHoR, S A AR, 1A, B, AR, 42 U, T, A=
2, 7188 AFY 271, e 34, A 9 A, A7A A, AEAER, HeAde &g Aol
Au| 2=, A28l F2ke] AsskR Mkt 4 Q.
A X HeA
B x| &o]A
259 HygAd
2g TAAEWSA)
1784
4 A4
4
=4 A
701—_1,:_
A& 27]
EUERES
7137 =) A 4 A&
714 45
A= A2
e 4 o | Alo] A Wﬂli_
A28 549 253}




D e TR FEALY

P esier

A AR a2 e e Ao wiE ddiF o R dido] WshH ‘O o®,
o ‘O o=, Fo] ot mmhA #e] flod AT o® opfd o] glow ‘blank
718k v 22 HagdS Bl
dodoz 34 QS ©
74 3l O
o] glovt ofst A
AN blank
ey
X80y gy ] _;":i% #ely
i‘ﬁ dq) "
- ob n =5 |
2] = Sl 2Ry 7| %
Blelm|d(®] 2 =2 MI#F| = F | n| o
wlala G B i B e e wl|EH
SEIF E S ER | =|n| 5| B =|w
SlElal® Fla|la|m|=|T|=
Sl R =0 | <]
P =
ie0] 90 [+ o
o e TEEEE Qlaj@lale]a ClAalO|B| OO0
0| Sa8E
H Yo 230} oI A8 =00 alolololala alalololalolo
247 A e Pt
Aawyol g e|lo 0 D
R ET} DEsi a|o . b, =
EXO ¢ =
b 2], F A HP 0 cl|o olo|lo|OlO
SHEN JEY = o s : Jlalalc
Er717 & 0T 0 . Dlole
2|7} 3EC
bl ok Z87I8 ZEHE
ST A0 WART R0 0lO =, =1 K
B2 2EUx Bl Glo & o
. A SECE RS WS A BECh C o
B30 8o
£&0] o - olo D
Wi ZEo i o 0 Bl O
PrEREY man # 0
W W iFani 22 2HeSEC) o] "
APEBE?| @O E{tE §0| AxE|6E Bel ¥
T By fA o = AT 2] €
Cixpel0| met L BN ERRE T o | A olol sl
5 HE o mun 3




serA: AAI594%

dojdeoz 3 % O
a9l O
Fhlo] glont efek A
HAglE blank

974
33
14
04

I QT weight k¥ 7t
=, AE AT 7P

ZHRCH oE B i wel
CEL-H
] - £| i
HEE: =| ol 2l 8| of 3| 7
ml = ﬂiiiffirw'ifif“’-’i%
7|l z| 3| B R =] | =] | 7| =] E| 2| E| =| | =
| o = | m| | = a| =
an b= ] m|
i .3 -
EEERTE] olo 3 L]
v TR Ty Az X E ] C O
Py LI — ——1 5
T A LED 0
A EUNEY WO ¥ = ] s
=50 fo) SIHT R D EME J C |
A7, R4 HE&LH . ] . 0 D [ 03
':"i““l’l*rH_iI—‘- L . E 5
P L KL ] as]
ks 25718 NS MEL] Bl
SR L W Bl . g
7100 3150 e 4
& 50) §Ci CE] L R T =] R |
= AL Q 0 * (L]
o WALy 3 . . g
i 7 mEC ] Lo L]
e e e L ] ] £ [ |
Sl EiR EL O R o 0 05
TE BN N AT - G o | o ol
PR ["E 1L AR L o o3
L HE W WU ] EH |
0 O JoR] @ a 1 glaja ) o jaxj23f23] 0 [23] 23
¥l EF1 EF] ET 0 ET 0 T B D T T O T T S
12121 36] 3 12 36 | 1236 04| 0a | Od | OAf12)36) 36]12] 12
o ¥ o poi| a o - @ i o ja3if23i] & | 03] a3
aifdrfaifolaelofjofjoajaojoalofjofjar]alfol]sifan
sl o Jalaelofolalrz]afrzjrxfalalrz]re]rz
23] 28] 23| O8] 23] O g 123]21}23 1|21} & 0 |28 B-] @
IS S IS 05] 0 Q45 ) 0 J15)15] 15 STRSfOS)v5 )45 @ | @
g o Jasfas] o] o] o fjas] o [J15] 0 jasfes]an]rs]osfrs
gjlojojaoloaloljialald vl ol el alizlszl al o
gjlojizjojolojrslielao]olis]njolalis]od|as
] 0 (8] ] i 12132111 4] 0 i} =K} a 321 33 g 1]
ofofofolaoalolJofjasfJalssjofoafjololza]lola
ojojojasjo]ojojasjasjasjasjasjajajrs]ofo
ojlofjofm]laolofjofjazfaoljazfjofjo]aol]azjaz]laofan
[ [ I {1 o] aja it 1l O jarjoal o |at] Ly
ablaef] o aJrale2fsaf oz ofeafrzfafaljsa]lofa
taltafafoloaflofolofar[oalarfeloaloleloloa
gjJoajf2jojoalojojofojo]lofjofjr2]ael olfis]ase
i) tAjO2]06] O i 0 jas] a 0 |iBjIRjO2jD2] O | O] O
gjoejoasjajlajojoejaoajaeal]e]loljojarjolje]ala
2] ] ) ..'tll l.‘.‘l 6] 6] 31 6] 1] 22 141 21 !tli m 2§21

Arkste] vERdl gholut.

a7, A7 A



Y A 2~ 3T i=]
6l FEALF(AEAAF) Atolo] HEA(FHES F A8
o [}
-2 6
[}
AT S 3
o)
AN 0
A -1
o B
-FgHad -3
Y
& I
e
1
(4] H
% t
[
[ (34 ]
E ey
AP (¢!
e e Xe
1 & SR L *
T
=HENE k- BH may
(218
IE Lil = |
o = 5| oo
I s =
AR R g B I AT Y B L
HHEE R HE R EHE I HE R
BIE|Z| =] | o == | P 8| B =| T| 2| E| =| £ Z{E
| = ™ =|m| @ w | =
-] o LT
el L = )
A0 R ] Aald|d -3 K-] i 3
ey Hgeick clojolela|l@|laj@|jalOojO]lajlao|ja|l@]l]|O 4 4|5
Ao w8 -
E@ENG{FAEE  HO § 010 | o ol Aa | ajlalal| OO0 0 ] il
T R A Al alal 2 3
EEEEENETN olojo o olo] s 4
=50 @l HEED DEsL olo o u) ) | 5| 1P
S7], A% BB glojlejc]|e slojlojela =] i i0as
BT ) clalo [+ glojalalalolo 51 s[os
Icg alo o AE-NE-N =5 N LT 1
e gun RN ANE
SENE pONED o alo 4 F
WD pio) WL Bal ] elao a 2]ala 51 38
B2 2RO R ol o & o|lo i 4
TR | S FNCRARII~ T WENH B o o o ] ]
T ] olo|lold [&] sf &[w
TN fsit o o a|a i ] 4
EHEAL MEL -] - A olo] 4 08
b R R § e 1 0| o ¥ | O [a]l K= [} i 3f
REE N E0 ={E AN N e ol ] a i 4
AN Am BA Al & B0 [*] =BN:] -HN-] 5§ ERL
A 28, 37 Wi o ol & . Qlo|lala 1 I
ejapsie) mmi |2
2E a0l R 7] [&] 4]
o ploaj o) o] o gjojolo Djo3j23|23| 0 §23|23
12|12 )12 3R] 04| 16| QA 26|04 |12 | V2§04 | 26| 26| 36f 36| 36
2]l s as el a6 Joafaafoafoa v ael 3zl 2
g jo]ojoa)ja| 0| ojo|a|0]0]a |83 230 §03[03
amfarJafelololeleolelolalelarla]l afaran
J{d6| Bl DRG] @ | @ 0|02 Ojr2QA2] 0| @ 12N NE
Alza el o afralaalaajaazaf o[ ojaafelo
IS 055115 0 |45] O V5|05 | 15|15 QS |05 | 15150 @ o
o | o jasfas| o] o] ofas] afrs] afanlan]as|rafrsafs
oJofololololaefeleololafJelolrafrafoln
o loafrifololafadfan] o] ofasfolo]afsdfjos]ne
] o] o] oo fr2j32f11] 6] @ o0 jo£] 0 | 32]33F 0 1]
gjlojejojaloajojrijoldjajaololojaijolao
O | o] oJas] 0] 0] o jas{as{asjasfS5] 0] ajr5f0]0
] o gj1r] o] a oOj¥2] 0 |¥2jojo 0 |32]32) 0 o
gjojrxrjeoejajojojoelojojejojar|on] Qjarjar
del36) D] O 12| V2|6 0 |0 O jLIRN2l O] @12l Rl @
tajtajr4] | o] o] a4 ajarja]|o|ajafda]d
o0 loji2loflalalafjelalalofof{ra]is]ofae]is
idajo2fos] o[ ol oefaa] el alafvafozfoz]afale
o |ojoaej afolojojo]la|logjofjojas]ojajaolao
B BT 7 )T ) T )




(4) N2¥ 74

o

MNE 2E &5

ME{ open

+ 58X, LEDHS

4.1) Mo

2nlE 7] A 2ES EEks A 9olA P Fazlel w2 9 M) M ARt o= 3ol
s7] 8l @Gl w2 Fv1e] fesiie Hxsiien oju) 37, 470, 57 FolA AAsielet. Bk 4E
& ALRS St v BAAES st HIYSA, g0 SR E e AU S ARgslen 58 o
& AolA fFEE FEEe] diFeln FAlEE kst

dpe 0 _

ot + axr( u?) Sm
E3F 5 B YR olyA] W AS 9 o] &Sl

92 __90p , 9%

o, (P dx; T ox; T PEi
_a

o)
= ox, ("%'eff ox; Ek 7T+ i r,J,)q,f)

7 eEoluAe] 2uge vehd Au

AU AL o] AL Bk JEa Al
g F7atant sgich

9

Iz 2 -

B =3 (o a:)%] ARt
ek A 3719 f5 Adtslag @ e mubel F)e mMESst A3 AR aes] 9
Folth, B HEE 7] A DA 7 B 2 Aejo] WAL Hstol Anle] glolA 331
A7 A felae SIS Bl 719 fEAelA WAl HE4F fE Lot vkl 41717}
kel g shleiict. mebd Aol HEe e Z8HQl APanFE {4 5 A 3] Wi dee

9t



4.2) o] 51

e YA E Z8l 7l EHY SRAUAR MIANATE FAVIAR T8 g7 gt} o] u|x]7}
o] A7)oll M2 Fewals st W] rpme BT TSN A THES SH e sl
X7k 205455, bE FAS R ZAste] Mol &S ekt 1 Ad gx|7te] ARGE TS Ut
sholout /LA Ao FHeHE x|z wet APHoer FHEs gl 9o AdE Aels)
o W EES V)50 ANAGS e S V)FoR Hgkor b o)Al Zre 0EYS Folstel
AAEIATE. Aold Aot AAATE S8l A AES A AR AAE SIsith

1 3 = (flow _coefficient)

_ 40
7*(D} —D})D, N

4 ¢} “F(pressure coefficient)

__ 28f
' p(zD, N/60)

4.3) 7] 79 Al=H)

A AAA 71015 ol gste] NS sl sl ot AAFANA Aolxgte] AolE ZAsH=H oA EAl
7} WrAste] AAE Aslth. Ao o2 shutterdl] AalE]E FrHEAISIY] ZAYEISICH o]F ofFo|n-e}
Ajet AREEE ARESte] AMHA RS FEsglth. At S Hdl A4S Zagldd agA7|a dolE
FAsle] MREEH 2HE Al 37|7F g o R HEs T



4.4) PAEA] AlLA

HEA 714 A A
FAA F7E AA FA
C0: 2.89
Alcohol: 1.03
T 00, 2.27
I M, e NIL: 3.56

AR A%

e ALK

AR 5714
CO: 786.18
Alcohol: 95.44
CO,: 133.61
NH;: 120.46




4.5) 712 AA

Message (Cirl + Enter to send message (o ‘Ard
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Sampling timing of output pulse

T=10ms=s
= M Ligh issi
Po—0.32 s ight emission

i 1 g
N

Li gy L 5 o I = I
Parameter Symbol | Value Unit

Pulse Cycle T 10:1 ms
Pulse Width Pw 1032:002) ms
Operating Supply voltage | Ve 5:0.5 V

(no3Pin, LOW);
(280);

voltsMeasured (no5Pin);

(40);
(no3Pin, HIGH);
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WES Aued 9 AR Zed [REDE dAS5dtsE Al 2k 0.32 msecd] HAEZE F-x|8of sl HA)
HIGH7F 5= 7HEE 9F 0.28 msec o oFfFoli opd 21 Jeloz ks ¢ojelof s},



GP2Y1023AUOF Dust density characteristics (Example) .
8000 - T —
] | #
5000 —t — 'T':
| | —T— ;_ Monitor value
_ 4o00 | — & Vo
2 3
P 1 AV
3
2000 '\TOC -------------------------
1000 ] I ‘ —
é | S ) |- | >
o 100 200 300 400 S00 o
Dust densityl u g/m™) D“ﬂ‘d?ﬂ-ﬂl}
- o] MM o] & T (vo)= HXITF B2 T2
Al A4 o = A ZF [ e LA =] o =
GP2Y1023AUOCFMI M 2| piwvv = ax Z 2T U (Voo)IF HX| == (av)ol BB ==

B Electro-optical Characteristics
(Ta=25°C. Vcc=5V)

Parameter Symbol Conditions NI TYP. M.AX . Unit
| Sensitivity K =1 -2 +3 0.35 0.5 0.65 WV /(0.1mg/m*) |
Output voltage at no dust Voc Rt o 0.9 18 v
Output voltage range Vou 2R =4 Tk<2 3.4 — — A4
LED terminal current ILep "2 LED terminal voltage = O — 10 20 mA
Consumption current Icc 2Ry =0 — 11 20 mA

=1 Sensitivity is specified by the amount of output voltage change when dust density changes by 0.1 mg/m?.
And the dust density for detection is a value of the density of cigarctte (MILD SEVEN®) smoke mcasurced
by the digital dust itor (P-SL2: man by SHIBATA SCIENTIFIC TECHNOLOGY LTD.).

=2 Input condition is shown in Fig. 1

=3 Output sampling timing is shown in Fig. 2

typically K = 0.5V/[100ug/m’] = 0.005V/[ug/m’]

GP2Y1023AU0F AlA 2] dlolEAEY ofg] a5 Zolww ulddx] AlAe] #e wx] =z Hslkslr] 9|3
2ol itk wEhA] mAHA] sEE SA4s7] 8 nAHA] AS7E 7IEeR dlg nlAwA] Al digh
7ol syt @Al g oA AS7IE FHlE] S48k Zol= A 7] Wil HoJEAIES} of
ZEAIA RE9 Yo uAwA e E #hs ALl RAsHE WHS ARSI HIoJHA|E 75
o A& K w7isE o83k 100 wio]A=m|E] 3 MAFvER 9] Wesh = glom meh A4, Hugh

of o] exk= AL 4 U
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E. Sensitivity characteristic curve

Fig 2 sensitivity characteristics of the MQ-135

MQ-135 Fiz.3 15 shows the typical
10 o : : sensitivity charactensies of
| the M-135 for several gases.
- i therr. Temp: 200 [
m—HR L Humnidity. 655%]
=R O concentration 21%
q = RL=20k()
;F‘H—":"‘"'-—-H_H_ —e— 1 Ty B sensor resistance at 100ppm of
] I | —— N MWH;zn the clean air
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e = 33WH|| (e MQ-135 on temperature and humidity.
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o Pl e - N at 33%RH and 20 dagree,
@ e ———- 4 Rs: sensor resistance at 100ppm of NHi
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MQ-135 AAE ARE3te] PPIS S35t ™ MQ-135 HloJHAIENA 7k (Rs / Ro)v / s PPM 125 Ao
slop @t Ro ghe AAF 3719l A% ol Rs e 7hs ¥Eel A% glolth, Ro g2 Hol AAE 1A
O Y ke AHSE ol FHE Mgt

RS (Resistance of sensor) : RS=(Vc/VRL-1)xRL
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#include <MQUnifiedsensor.h>  // Include the library

#define placa "Arduino UNO"

#define Voltage_Resolution 5

#define pin AO // Analog input 0 of your arduino
#define type "MQ-135" // MQ135

#define ADC_Bit_Resolution 10 // For arduino UNO/MEGA/NANO
#define RatioMQ135CleanAir 3.6 // RS / RO = 3.6 ppm

#define LED_R 3

#define LED_Y 4

#define LED_G 5

MQUnifiedsensor MQ135(placa, Voltage_Resolution, ADC_Bit_Resolution, pin, type);

void setup() {

Serial.begin(9600);

MQ135.setRegressionMethod(1); // _PPM = a*ratio”b (PPM =2} &1 242 ALt5H7] {5 2

MQ135.init();
Serial.print("Calibrating please wait.");
float calcRD = O;
for(int i = 1;i<=10; i ++) {
MQ135.update(); // HIO|HE YO0 E3}H arduino?t OFEFZ ] TO| M-S SELICH
calcRO += MQ135.calibrate(RatioMQ135CleanAir);

Serial.print(".");

MQ135.5etR0(calcR0/10);
Serial.printin(" donel.");
if(isinf(calcR0)) { Serial.printin("Warning: Conection issue founded, RO is infite (Open circuit detected) please check your wiring and supply”); while(1); }
if(calcRO == 0){ Serial.printin("Warning: Conection issue founded, RO is zero (Analog pin with short circuit to ground) please check your wiring and supply"); while(1); }
Serial.printIn("CO : ");
pinMode(LED_R, OUTPUT);
pinMode(LED_Y, QUTPUT);
pinMode(LED_G, OUTPUT);
}

void loop() {

MQ135update(;  // OIOIHS YH0|ESHH arduino?t OFHZ 1 HO| HYS Si5LITH

i
niz
o



MQ135.5etA(605.18); MQ135.5etB(-3.937); // CO =& 27| |8l ecuation 2f T4

28§ E= 280N 28E R210a 9 b 22 M2 PPM SEE RIS UCH

rr

float CO = MQ135.readSensor(); /7 4l
float Acetona = MQ135.readSensor();
Serial.print("CO "),  Serial.print(CO);
delay(500);

if (CO > 20) {
turnOFfAII();

digitalWrite(LED_R, HIGH);
delay(1000);
turnOffAll();

}

}

void turnOffAll() {

digitalWrite(LED_R, LOW);
digitalWrite(LED_Y, LOW);
digitalWrite(LED_G, LOW);

Aste] dakslerA F27t 20ppme] HE A9 FATE 24 i, 20ppmel| 2 "WojxH
O =]



DHT11E 7 A= Atolo] 7] Ags SAHM 5718 AT, F% 2A 74 240s dA5e] FH 4§
f R B slelth, 5717k slgel FEE o) o] sl ols) WE s AT Abole] AwAe] Fhe
o 3 F AF Aele] AF Wsks A el wasi
MCU sends out DHT11 sends out
Vec  Star signal Response signal Sending 0 Sending 1

A
W

———> :-&-—-——95{— > | € > | € > |
>18ms ~ 20-40 80 5 80 s | 50 ps | 2028 | 5p e 70 ps !

] us
MCU signal Data transfer begins
DHT11 signal

DHT1141A4 = Signal ] @8-S F3l T4l 9 AR o] gt 27] 18ms &<t LOWE F-4]3}tt High
2 Hgkato] DHTo| 23S &HA HaL 2 us~40us o] DHTolA] 50us?t LOWZE 80us?t HIGHZ #3sle] Zafel tof
g wskS 34 @l o]F &% HolHE Hbd] HEAEA] 50us LOWE 26~28us HIGHE Obit= 50us LOWS-
70us HIGH= 1bit= FFrste] dlo]elE EstaL Hole o] ZellA= 50us LOWS AlS: HIGHYE S =gt
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Table 2. Health Effect of the Discomlort Index.

Discomfort Possible ol
i 055100 DICTHNETION
Index (°C) 3
=80  Most of the total population suffers discomfort
The 50% of the total population feels
1580 . .
discomfort
68~75  Few of the total population feels discomfort
<68  No discomfort
(I1>80%) 72 thi-i-o] AlEL H571 802 =9E v EHgS 7},
(75%<H<=80%) Th¥-3%-2] AHE Z 50% He7h 7523 8008ty w) &gt
(68%<H<=75%) ZHo] AFES F7k 68%3} 75015t W) Bughe =AY
(H<68%) 7] diF-o] AtEe vk 6svwrd wf Bghs =714 ok

[EE0 B2 DC2E RS
#include <DHT11.h=
DHT1 I:I:ht'l'l{ﬁg
int err=

ﬂcaﬁemp, humi;__
void setup(}+

{o

pinMode(3, QUTPUTL__// RE 9IS

},_,
void loop(#
{_.

if{{err=dht11.read{humi, tempj)=

.[_:
if{E_}umi = 40)
{{_.
digitalVirite(3, HIGHL__
M
else if@yvrg,i = 40)
{.J
gigl'taIWrFte[S. LOW_E'
Yl
b

Yl

_// DHT11 2t0|EE{2| 7}«
/A DHT11 HO|HE= 58 HY #Ee
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1. Arkshekas

2. Aol mAA|

3. A\ A A

4, A

finclude <Wire.h> JALCD, 2T 222
finclude <LiguidCrystal I2C.h> J/I2C LCD 21882l
#include <DHT.h= J2t0Eye

tinclude <Emotion_h> S/ Ex 2R 2t0EY2
finclude <SoftwareSerial _h=

gcefine DHTPIN 4 SAERSTAN T OHE
$define DHTTYPE DHT11 SrEedN AN OErY
tinclude<Servo.h> //Serve Zl0[EH|

Servo serwvo; fr8erve EULEE servol{ MY

tinclude <MQUnifiedsensor_hx f4 Include the library
fdefine placa "Arduino TUHO™

fdefine ‘ii"altage_Resclutian 5

#cefine pin Al /f RBnalog input 0 of your arduino
fdefine type "MQ-135" FF MQl3s

tdefine ADC Bit Resclution 10 S/ For arduino UNO/MEGL/NANO

tdefine RatioMQ135Cleanlir 2.6 S/ RS f B0 = 3_.¢€ ppm

JAEEIN = 4R R
Sfoff - 1GF — 28b — 30 - apen
int mode = 07

int DirlPin & = 13; //DCEF AN
int Dir2Pin A = 11; //DCEE ZEAH
int SpeedPin & = 3; //DCEEH ZTHM
int Buszzer Pin = %; // 2HY +ZH HIE O

int Dn_value = 30; fr150 EE%E!
int off_walue = 10; //30 TEELI

MOUnifiedsensor MQOL135(placa, Voltage Resolution, ADC Bit Resclution, pin, type);

LiguidCrystal I2C led{0x27, 1€, 2); FALCD ZMNE (LoD FEgh, =X, =)
DHT dht{4, DHT1l): JrEmTAN E=XEhEsDAM B HE, MM B

//Carbonmonoxidedhs B AU OIMTE g, ST @, 2T & SAZES S2RFE BE d4H
int Carbonmonoxide = 0;

o: Jy
int Tones[8] = {[2€l, 254, 330, 341
int Tones_MNumber; // Tonesll SMHE B>

char strl[l0O]; Fi
ar strZ[lD]; A=
char str3[10]; =

el ueh gE719F AUl 1tole 7|34 717 AEol Hrt.

)
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int Vo2 = A3 ;
int 'V _LED =2 ;
int V_LED2 = 12 ;

int FAN = B ; /544 s|@E W

int B LED = § ; g
int ¥ LED = € ; //LED 'THE eHH ©F
int & LED = 7 ; //LED £2& YT ®F

int angle = 0; s/ ME2Z2E angle gt

AAOLHRAG, Z2E 21T HI0IEgl B dH
£ Vo_walue = 0;

Voltage = 0;
a = 05

DA =22 2T do0ldg Ay H4Y
Vo2 wvalue = 0;

Vo2ltage = 0y

b= 0;

roid setup()

{

Wire begin{);

A0 MEE 2 OME
Serial begin{2€00);

while (!Serial); /f Leonardo: wait for serial monitor
Serial println{"\nIZC LCD Scanner");
7 Mo-13sllA EMEE o Z20F 2
MD135 . setRegressionMethod (1) ; /4 _BPEM = a*ratio~b (PEM ZIR H 2 NS HE == ZE

AERE B2 N Lop =Xal 28
led . begini);
led_cleari) ;7

led _noBacklight () ;
delay(500) ;

led _backlighs i) i
delay{(500) ;
led._setCursor{0,0) ;7
led_print (™ -ATE™);
delay{1000);
led.setCursor {6, 0);
led_print ("PURIFIER") ;
delay(1000);
led.setCursor {0, 1) ;

led princ ("FRANTASTIC TERM 4™);
delay (1000} ;
led_clear{);

JrEx ZRE 44U

led. creaceCfhar {0, ugl);
led._creaceChar{l, ugl);
led.creacefhar{2, temp) s
led. creaceChar{3, Cl;

led. creaceCharid, humi) ;

led. creaceChar{s, per):

E

X
=

i



MO135.init{);

Serial.print{"Calibrating please wait.™);

float calcRO = 0O;

for{int i = 1; i<=10; i ++) {

MQL35.updatei); /7 OIOIHE BO0IESHH azduinclt OIg=1 #2| HUS

calcR0 += MO135 calibrate (RatiocMQl35Cleantir) ;

Serial print{™.");

MO135.s5etRB0(calcRO,/10) 7

Serial println{™ done!_™);

JoulRE REE 2E

pinMode (DirlPin A, OUTPUT);
pinMode (DirZPin A, OUTPUT);
pinMode (SpeedPin A, COUTEUT);
pinMode (Vo, INFUT) ;

pinMode (V_LED, OUTPUT) ;
pinMode (Vo2 , INFUT) ;

pinMode (V_LED2, GUTEUT) ;
pinMode (FAN, OUTPUT) ;
pindMode (R_LED, OUTEUT) 7
pindMode (¥ _LED, OUTEUT) ;
pindMode (& _LED, OUTEUT) 7

servo._.attach{10); S/MHESN attach - B FE

oA
EaR—J

LICH



byte error, address;

int nbevices;

£

A2lg 2LE -

nDevices = 0Oy

forladdress = 1; address < 127; address++ )

i

t

S/ The iZc scanner uses the return value of
// the Write.endlransmisstion to see i
/S a device did acknowledge to the address.

Wire . beginTransmi ion {address);

error = Wirs endTransmissioni);

if {error =— 0}
{
Serial .print{"I2C device found at address Ox");
if {(address<lg)
Serial.printc {"0");
Serial print{address, HEZ);
Serial printin (™ 1%j;

nbevices++;
t
else if (error—4)
{
Serial .print {"Unknown error at address 0z");
if (address<lg)
Serial .princ("0");
Serial.println|address,HZK);

if (mDevices =— .0}

Serial _println|"No IZC dewvices foundi\n");

else

im

£

fo

i

}

if

el

Serial _print{"");

byte error, address;
© nbDewvices;
A2lE BELE - 1z2c 1co Faglg £9

nDevices = 0;
rladdress = 1; address < 127; address++ )

/f The i2c_scanner uses the return value of
// the Write.endlransmisstion to see if

ff a device did acknowledge to the address.
Wire.beginTransmission {address);

error = W nsmission();

if (error = D)
{
Serial .print{"I2C device found at address Ox");
if (address<lg)
Serial.print ("0");
Serial .print (address, HEZ) ;

Serial :println|®™ -I1™);

nbevices++i
}
else if (error—t%)
{
Serial .print ("Unknown error at address 0x");
if {address<lg)
Serial._print("0™);

Serial println{address, HIX);

{nDevices = 0}
Serial.println{"NHo I2ZC dewvices £ound'n");
s5e

Serial _primnt{"




BYv1 = (0fs
OIAIBE M)

| 5

HELvor= HAM BE WY =2FHY (voci I QIMHE ZZH HIE&HH =2
{Voltage = Vo walue * 5.0 / 1024_0; //LH2 DIHTHE =Ze =8

if{ Voltage < 0.1 ){

in Dust = 0 ;

else if | Woltage < 0.8){

in Dust ={{l0*{5* (Voltage — O0.l)))*0.€);

else if | Woltage < 1 }{

in Dust = ({10 + 15*({{Voltage — 0.8)*10))*0_&6};
else if{ Voltage = 1}

in Dust = ({40 + 1&*({Voltage — 1)*10))*0_6);

void loop ()
{

i char t = dht.readTemperature();

unsigned char h = dht.readHumidity();

MO135 . update(); s 0IEHE S0 ESIH arduinedt OPEED T2 HYUES HSLCH
MQ135 . setA(E05.18); MOL35 setB(-3.937); // C0 55 HJ 28l ecuztion g #H

flpat CO = MQL35.readSensor(); JMHE 23 0H = ZEMNM 2TE DAY = O b glS MESHH o TEE HsLO
float in Dust = 0; /7S OLHEE =ZE FroaT

float out_Dust = 0; //2F OHAUE =Eg! FroaT

//ELE 2T OZS TeEn) Bt ZECIZES (A2 Z WRIEH B3 £ HAS SRS 2R (20
A/OLMREL A2 BI0IReE Hss S8 DIABAE S22

conds (280) ;
Vo _value = znzlogRezd{Vaol:
d conds (403 7
digitalWrice (V_LED, HIGH) ;
delayMicroseconds (9680) ;

A/ERE 2R Q022 1aEn 2t ZECONZEY (J2H2Z WAIZN &2 F BRI SANEE 2822

elayiii

(ol

A/OLMEE MY QIO Wbz SE OIMBAZE =8 (2020
digitalWrice (V_LED2, LOW) ;




{Vo2ltage = Vo2 _walue * 5.0 / loz4_.0; //%027] DA ==& =2

1if{ Vo2ltage < 0.1 ){

out_Dust = 0 ;

if { Vo2ltage < 0.8){

out Dust =({(10*({5* {(Vo2ltage — O.1)) )¢

}
glse if { Vo2ltage = 1 ) {
out_Dust = ({10 + 16*{(Vo2ltage — 0.8)%10})):
}
glse 1if{ Wo2ltage = 1){
out_Dust = ({40 + l&*{{Vo2ltage — 1)*10}));
}

Serial.print(in Dust);

Serial . print {"ppm");

Serial.printi{™,");

Serial . .print {out_Dust);

Serial .print{"ppm");

Serial print{™,");

Serial . print {CO);

Serial .printc{"ppm™);

Serial print{™,™);

Serial print {32+ {1 . 8f%t)—{(0.5SE* {(1-h/100.0£)* (1_8E*c~26)))); f/2MA|x HLE

Serial _println{"*C™);
delay{500);
/7LCD ¥

led.
led.
led.

lcd
led
led

led
led
led

writell);

print ("gfm")

writell); frEx BERIZL 22RE E OIMHE 3 =3

-setCursor{l, 1) ;
write(2);

SpELREL™ TS

sprintf{str2, "802d4d", &) ;

T

led

led.

lcd

led.

print {str2);
write(3); FrET BAR 22RE &

ro
|.n
s

princ{™ T);
.write(4);

PELIRC™ ™)iF

sprintf {str3, "%024" h);

led
led

:print (stE3) ;

.write(S); FrEx BR 22RE 8

I
H‘|
&

delay{1500);



if{Serial available ()i
SAUHA MERD dIoIEE JEAEE I
FFrOrt, v, vav, rgrt. var

char o = Serial_read{): //char 1LME H= =

}

is fan on =

analogWrice (FAN, O0) 7

angle = ®0; [ EEI Yel=s 22X
servo.writs (angle); J/ EED TS
digitalWrite|(DirlPin A TLOW);
digitalWrite(Dir2Pin A, TLTOW) ;
digitalWrite (SpeedPin &, 0);
nolone (Buzzer Pin) i
digitalWrite (R_LED, TOW) ;
digitalWrite (Y LED, LOW);
digitalWrite (G LED, LOW) ;

FrZH0l EXNFER BE B Ef ofs

else if{c =— "1")1{

}

mode = 1;

analogWrice (FAN 0) ;7

angle = 2a; //EEI E2l= 2Hx
servo.write (angle); /EEINE H
noTone (Buzzer Pin);
digitalWrite (R LED, LOW) ;
digitalWrite (Y_ LED, TOW) ;
digitalWrite (& LED, LOW) ;
digitalWrite (DirlPin A HICH) 7
digitalWrite(Dir2Pin A TLTOW) ;
digitalWrite |(SpeedPin &A,120);
Jo7H0] BB o2, BE ® LT =

if({Serial _available ()]
SAUHA AZERZ QIDHE 3EAEE W
AAmety TERL OTTE™. TET AT
char o = Serial.read{);: Sschar 1=
ifle == "O"1{
mode = 07
is auto run = Talser
is fan on = Zalse;
analogWrice (FAN, O) 7
angle = €0; J/7EED TSol=s 2=

servo . write langle); J/ FED] TS
digitalWrite |DirlPin o, LOW) -
digitalWrite (DirZPin A, LOW) ¢
digivtalWricte |SpeedPin O, 0) ;7
noTone (Buzzer Pin) ;

digitalWricte (R_LED, T.OW) 7
digitalWrite (¥ LED, LOW) -
dAigitcalWrite 1G_LED, LOW) -

S0l EXNEE22 BE ® B2S o=s

1
else ifilc =— "1L'){
modae = 1;
analogWcice (FAN, 0] ¢
angle = 20; S EE Z2l= 2=

serve . write langle); J/EEINE
noTone (Buzzer Pin) ;

digitalWrite (B_LED, LOW) 7
digitalWrite (¥ LED, LOW) -
dAigitcalWrite 1G_LED, LOW) -
digivtalWrite (DirlPin o, HICH) &
digitalWrite (DirZPin A, LOW) ¢
digivtalWricte |(SpeedPin A, 120) ¢
FrTHIL BIIEED| oz, BE W 10 TE

fr
0
1



gelse if{c = '2'){

mode = 2;

analogWrite (FAN, Q) 7

angle = 20; //EE 2= LUx
servo write (angle); J/EEINE S
digitalWrite(DirlPin A, HIGCH);
digitalWrite{(Dir2Pin &, L.OW);
digitalWrite (SpeedPin A, 150);
noTone {(Buzzer Pin);
digitalWrite (BE_LED, K LOW) ;
digitalWrite (Y LED, K LOW);
digitalWrite (G _LED, K LOW) ;

AT BINEED oz, HBE W T s
}
else if{c == '3'){
mode = 3;
snalogiWrite (FAN, Q) ;
angle = 20; //EHED Z2= =X
servo.write langle); S/ EEINE H
digitalWrite(DirlPin A HIGCH);
digitalWrite{(Dir2Pin b, T.OW) ;
digitalWrite (SpeedPin A, 120);
noTone {(Buzzer Pin);
digitalWrite (B LED, K LOW) ;
digitalWrite (¥ LED, K LOW);
digitalWrite (G_LED, K LOW) ;
Fretol SN o, TE ® 3¢ BE
}
else if{c == "4"){
mode = 4;
is_auto run = true;
analogirite (FAN, 0); J/EHCH HE OF E=HE
is_fan on = false;
angle = €0; //FEED = 2T
servo.write langle); J/EEINE TE

digitalWrite(DirlPin A, K LOW);
digitalWrite{(Dir2Pin b, T.OW) ;
digitalWrite (SpeedPin A, 0);
noTone {(Buzzer Pin);
digitalWrite (B LED, K LOW) ;
digitalWrite (¥ LED, K LOW);
digitalWrite (G_LED, K LOW) ;
SAAUTCREZE TE

=2
==

Ct



else if{c

|:|:|{

mode = 2;

analogWrice (FAN, Q) ;7

angle = 20; //#EZ] Bll= 2=
servo.write langle); //EENE 9

digitalWrite{DirlPin A HIGH) 7
digitalWrite (DirZPin &, LOW) ;
digitalWrite (SpeedPin A, 150) 7
noTone (Buzzer Pin);
digitalWrite (R LED, LOW);
digitalWrite (¥ LED LOW);
digitalWrite (G_LED, LOW) ;

S0 BINEBY o2z, BE W G HE
}
else ifjc = "3"){
mode = 3;
analogWrite (FAN,O0);
angle = 20; //8F}| Bl 4k
servo.write langle); //EENE 9
digitalWrite{DirlPin A HIGH);
digitalWrite (DirZPin A LOW) 7
digitalWrite (SpeedPin A 180) 7
noTone (Buzzer Pin);
digitalWrite (R LED, LOW);
digitalWrite (¥ LED, LOW);
digitalWrite (G _LED, LOW);
et BMNEBYN oeg, E@E H® 3T EE
}
else iffc == "4'){
mode = 4;
is_auto_run = true;
analogirite (FAN,0); (/2T BHE IS
is_fan on = false;
angle = €0; //EEI Zd= 2=z

//3k
3t

/144

ERo|E ofZE AAIRE

AAEEINE HE

digitalWrite (DirlPin & LOW) 7

servo.write {angle) ;

digitalWrite (Dir2Pin A, LOW) 7
digitalWrite (SpeedPin A 0);
nolone (Buzzer Pin);
digitalWrite (R LED, LOW);
digitalWrite (¥ LED, LOW);
digitalWrite (G _LED, LOW) ;
JFRUTOERER EBE

2]
Al 8F=Serial monitor
Qg o digh AFAIgE A2 4-185-H]
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SAUAZENE HEE ZM2 2 OMEA =2, 22 DINTE =5, e =5, 2HWNEE 22 IS5

£r8 QHMEN CE AN 2EE T ANE DIENM 23

Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial
Serial

Serial

.princiin Dust);
.princ({"ppm");
SpEIRE T
.princiout_Dust);
.print{"ppm™);
SpEIRE T
.princiC0) i
print{"ppm™) ;
prine (™, MY:
print{32+{1 _BE¥t) - (0.55£* ({1-h/100_0E) *{1_8BE£*c-26))));
Sprinsln fTEC

delay{500);

f/Lcp £
led._setCursor{l, 0);
led.princ (™00 @ ™)
led.princ (COY;

led wrice (0);

led.print{™g/m");
led write (1); fET BRI 22AE CE DINHMA] gt =8

led.setCursocil,1l);

led write (2);

led.print{™ ™)i

sprir;

£istr2, "802d", )+

led.print (stx2);
led write(3); /B BRI 2Z0E 2 BT af 28
loed-print (™ ™);

led write (4);

lod.-print (™ gut Aix
sprintf{str3, "%024d" h);

led.print (stx3);
led write(5); /iEF 2R 228E 8 5F 8t #9

delay(1500) ;

Bf= Seirial monitor



iff

s_auto_rum) {
10O < gy g/vwrendibEEhe (2EE FS 0-21E 52 SUEYs ZoERa e
digitalWrive (FAN, LOW); #/2UW 20| SAFEI)
digivalWrive (R_LED,LOW); // LED H2HE
Write (¥ IED,LOW); // 1ED =2 E of
digitalWrite |6 LED, HIGH); // LED ZEE oniZLf 212 29 07 EF E2 2= £
angle = €0; /2] Y8z Uk

servo.writelangle); //EHEIE 2

1
digital
1

lWrite (DirlPin B, LOW) ;

dig:

digivalWrive (Dir2Pin A, LOW);
digizalWrite (SpeedPin B,0); //HE ® HE of
nolone (Buzzer Pin);
if f{out_Dust « 500 /¢l DHHA £ W HARHH a8 29 N ne s #0 2E: sopem 01T~
digitslWrize (FRN,LoW); (/2 740 B2EEI ozd
digitalWrite (R LED,LOW); // 12D UZE off
digitalWrise (¥ 1ED,IOW); // 1ED TEE8 off
digitalWrive (G LED,HIGH); // LED £EE on(=U W22 29 07 B& £2 HHi2ls £
digitalWrise (DirlPin &, LOW);
digitslWrite tDirEPin_n, LOW) ;
digitslWrice (SpeedPin &,0); fEE W BE gis
angle = €0; //EEI| Hilz 2k
servo.vrite (angle); //EEINE 22

nol

ne {Buzzer Pin);
{in Dust < 35){ /ool DIBA £2 MEERHM 288 2 DAY 2.5 A1 JE: sspem 01T -
digitalWrite (FAN,LoW); //2L) 200] BB ofs
i) ; // LED WS off
/¢ LED LB osf
=(C LED,HIGH); ¢/ LED £ on(EUl HZI2 22 02 25 2 dH2t=s £

digizalWrite(DirlPin A, LOW):

B
=]
.
I
m
B
=
"
i
ot
o
=]
4
H
[
o
e
I.‘]
i
=
o
=

digizaliirite (SpeedPin &,0); //BE ¥ FE ofs
servo.wrizelangle); //HEINE E
noTone (Buzzer Pin);
if {32+{1.8%t)-(0.55%((1-h/100)* (L B*c-2€)))){ // EMAF ealld
digivalWrize (FAN, LOW); //2U 20| BIHB]| ofs
digitalWrite{R LED, LOW); // LED HIIE off
digitalWrite {¥ LED, HIGH); // LED LEE on(ZWH, 22 NI E20 2 3=t 50 22 on)
digitalWrite{G LED, LOW); // LED £EE off
angle = 20; //BE] Zil= 2k
servo_write langle); //HEJNE &
ize{DirlPin A H Y
digitalWrize{Dir2Pin A, LOW);
digizalirize {SpeedPin A, 150}; H/RE] on

noTone (Buzzer_Pin);

LY oMo
SH Ruzg s

W REEg s



I
}
else if {in Dust »= 35) (/o2 DR o F2 0 (R0 2ag 20 DA% e s 30 JE: zsppm DB v
digizalWrice (FAM, LoW); //2W 201 S31HBI off
ice (R IED,IOW); // LED YPE off

digi T

digisalWrive (Y LED,HIGH); // LED TTE on(ZU H2IHEI 7 28 22 on)
digitalWr i;acc 1ED,LOW) ; // LED 22E off

angle = P J/EED BRle ZE

ser:vu.'.n:l-.atanglej, JIERENE H

digi Write (DirlPin A HIGH);
digizalWrice (Dir2Pin A LOW);
digizalWrice |SpeedPin A, 150); //EE] on

noTone (Bugzer Pin);

1
else if{out_Dust >=50){ // o 2R DINEE F2 O BERNM 2EE 29 DAY ez s AL JE: soppm D8 voee
digitalWrice (FAN, LOW); //Z2LW 2t01 ENFBY| off
digitalWrite (R_LED,LOW); // LED WIE off
digitalWrice (¥ LED, HIGH); // LED T2 oni(Zll OMTAIZ ECL €2 OIMBADE 0t 22E on)
digitalWrice (G LED,LOW); // LED £E2E off

angle = €0; //EE)| Y8l 2k
servo.write(angle); //HBEIE L2
digitalWrite (DirlPin A, TOW);
digitalWrite(Dir2Pin A, TOW);
digitalWrite (SpeedPin A,0); //EE2 W HE off
ocTone (Buzzer Pin);
if{in Dust == 35){ s/*ooogdlf OMBR2E 2 22 0 (HERHN 2EH 20 DM oz 5 D E- ssppm 0|2 e

digivalWrice (FAN HICH); // (2L (3] EA3 R 300 BZW0| S0I0F SIS 22001 2R 22 024 200 20 222203 =0th
ive(R_IED,LOW); // LED HPHE off

rive (Y LED, HICH); // LED TEE

:a:@ 1ED,LOW);  // LED EEE off

PVEEN HEE 2

telangle); //HENE 98

Tive(DirlPin A, LOW);
r':aiDlrQPln_}l, LOW) 7

ice(SpeedPin A,0);; //HEJ| off

r;c.I.ne(Buzze:_P:i.n]:

fir
e
_HE
R
Z
5
:

else if (CO »= &) { //eveovobmeiae 2 O 26 IR U 25 BOE =2 FUEH
digitalWrite (FAN, LOW); /2L 7H0| SXEBI| ofs
digitalWrite (R_LED,HIGH); // LED YZHE on(TMEEEI 22 BT U220 HANE AT HEE d0Ys FHE
digitalWrite (Y LED,LOW); // LED LEE off
dlgl‘:nlﬂrluE':G_LED,LnI'i:l. /f LED £2F off
angle = P /EED Bs 2T
SEIVOD. W:.lt,e-.anglell. HEENE ¥
digitalWrite (DirlPin A HIGH);
digitalWrite(Dir2Pin A, K LOW);
digitalWrite {SpeedPin A, 6 255); HEEN EHUE on
for (Tomes_Number = 0 ; I:rnes_Nu.mber < B; Tones MNumber++) {
tone (Buzzer_Pin, Tones[Tones Wumberl); // tome (2 T #HE ZIlx gh
delay({3s0); (/2N ZAEE T 20 WE HEE 460000 HEH 2R 28
}



Serial .print({in Dust);
Serial .print{"ppm");
Serial print{™,™);
Serial .print{out Dust);
Serial .print{"ppm");
Serial print{™,™);
Serial print{C0);
Serial .print{"ppm");

Serial print{™,™);

Serial . print({32+(1.8Bf%t)—-(0.55£%({1-h/100.0£)*{1_BEf*L-286))));
Serial println{"™*C");

delay{500);

led.setCursor{l, 0) ;7

lpd.peimE (™00 ™15

led.print (CD) ;

led.write (0)

led.print {("g/m") ;

led.write (1) JrEx EREL 22RE 2 OIHEA gf =2

led.setCursor{l,1l);

led . write (2) 7
led.print{™ ™i:
sprintf{str2, "%02d4d",t);
led.print (str2) ;

led.write (3); JAEF EREL 22ME E 2R gf £
led.peint (™ ™);

led. write (4) 7

led.peint (™ ™);

sprintf{str3, "%02d4d",h);
led.print (ste3) 7
lod_write (S); JrEx BRI 22RE B T ogb =H

delay{1500);
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%% A4 (DHT11) 2,100 2 4,200
v A H =] A& GP2Y1023AUOF 14,300 2 28,600
u] Al =] A4 GP2Y1012AU0F 8,920 1 8,920
o] A %] A A GP2Y1010AU 5,500 1 5,500
GP2Y10A] 2] = 1] A8 <] Al A]
71871 o] - (MALE) 660 3 1,980
S W7} USB Y 41 AolE 220 3 660
16x2LCDE. 5 2,200 5 11,000
16x2LCDE Ewith 9 ¥H 2,970 3 8,910
4098 ADEN-M (Male -Male) 30 1,100 1 1,100
408 ADEN-M (Male -Male) 20 990 2 1,980
40370 ADEN-M (Male -Male) 10 990 2 1,980
409 AJDEF-F (Female -Female) 20 990 1 990
409 I EJF-F (Female -Female) 10 990 1 990
4038 AJDEIF-M / M-F (Female -Male) 20 990 1 990
407 AYEF-M / M-F (Female -Male) 10 990 1 990
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5V G554 220 2 440
2510 = 9 (5V) 1,000 1 1,000
4010 A (5V) 990 1 990
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19 =23 W5 (IRF520) 990 2 1,980
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A2+ 500mm 500 4 2,000
=%to] 600 2 1,200
A A 800 1 800
o} BH (=) 600 4 2,400
=l A o2 3,000 2 6,000
E S 3T 394%400 9,000 4 36,000
= 3T 394%394 (&) 9,900 1 9,900
S 3T 400+400 9,100 2 18,200
Er 3T 394%394 8,900 1 8,900
U3 DIYET- 1,330 1 1,330
S 71 (71 ) 160 4,900 1 4,900
i SFAAE 3mm, F12}7], 100mm 3,000 1 3,000
° ofmd Bt g 12,000 1 12,000
1000 23 & 711] 4,870 1 4,870
Fd 9lo] lkg PLAI6 =% W E 14,300 2 28,600
HjE1]1 2,500 8 20,000
1] 2 3,000 2 6,000
RIERIE 12,500 1 12,500
A = 405,770
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