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Intelligent Air Management System Design for Office Space

HU Hong, WANG Yu-han
(Beijing University of Technology, Beijing 100124, China)

ABSTRACT: The intelligent air management system for office space automatically monitors and controls the air quality
in different places in the office space by using artificial intelligence technology, relying on the Internet of things system
and interactive design. By monitoring the indoor air in different places, the air monitoring sensor in the intelligent air
management system for office space can upload the information to the server for data analysis. When the indoor air pollu-
tion index, temperature, dry humidity and other values exceed the set threshold for the appropriate working environment,
the server send an order, then the central air conditioner, air purifier, fresh air system and humidifier will automatically
clean up the pollutants in the air, regulate the temperature and dry humidity. Using the open source hardware: Arduino,
ZigBee wireless transmission module, according to the agreed protocol; air monitoring sensors, air management device
and the server are connected for the information exchange and communication, to form a smart air management system, to
achieve accurate monitoring, intelligent control and decision processing of air quality in office space.

KEY WORDS: system design; intelligent air management; artificial intelligence; internet of things; interactive design;

office space

AN A TE I TAE 80% ~ 90% i sf 8] 75 25 P JiE
Lﬂﬁﬁﬂiﬁmﬁ* A*@%Mﬁﬁ%gﬂam
YA K, BENA I Y L E A A U5 Y™ & S A5 LU
J: PARANIEZ 18 20 Tl i I A 5 e |
19 A AR L Tl e fb# s i 9y 2 )5 L
FNIREETE Y bR B AR =I5 Y . de st A

s B EE: 2017-08-29
1EEREN: AL (1966— ),
R,

%, WA, M+,

77 22 Sl ARG [l K 38 9 2 OB A Y 15 M AT IE
U — S A I B AT TR, S5, JbRTT A%
A LS e e R S LS L F i N =20 DN (N ]
BERRTE AL T, B, ASCLAIR AR B,
B P N TGRSR, ﬂ?%%ﬁ?ﬁl—]% t AL BT,
T A S R AT S I | A ) e

R TR FRHEK, TEAFRLRIT. R RB SRS R F @



38 fo % TR 2017 4F 10 A
SAEMARGBOTOIE, MU A s UE B H, d AR T S B A B R S R R
Rt fii o 2002 A FE R i B R A B R . AR A

. [l AR R, B AT 13 TR I A SR
1 ERMAAZTEESREFRIVIK

T DA S 1974 55 4 A A 22 3 T2 RS
e SRR, IR E PR EHEE ARG Y
R, JE ok A T BN SRR bRE, A4 E S
FER DGR AL K . 2. HA . BRA . fEE
FEHRRIBER MM, H 20 g 70 LR
AT K AT S, b2 8 BR8ET5 Ye [a) Bk 1 7 fF
58, 43I T AR [ 0 a P IR R AR e 3R [ G

EENAEREER, B 20 #ad 70 FOR TG A

EEWTEE T RS e, 4 A P A

MBI A FEY R A, FREM 2001 4EE KR
T —Z5 i E R b (= N B R E
YRR ) (GB 18580—GB 18588, GB 6566, GB
24410 ) X} ZFhE NI AE A R BB E Y T BE &
YEH T HHRRELE o Fopthiey RSN TRE NI
V5 ge I L ) (GB 50325—2010 ) W 2010 4F 8

(=N EEEME) (GB/T 18883-2002) M, 2003
EENEEID Tl E NI SR E PR, 2006
AF v [ PR R o o 2 s N BRI S 4 B 2 il ar b

WFTERIT, SR I 25 o) 28 b S A T e 22807

3 ANRAEL: 1 A HNUTEHLA F AT Y,
HAp TCHA F SR LI & EPLE TAER
BRI R AP ERTE Y FEEEE A
HUEAY (VOC), WIRIE T INAZS A48 FIp A 5
fRr BRI A0 F S | 2R R 510, 5 2 T AR )
BN N T N W B N e < )
PM2.5. & EIHLAIFT EDHL T AER; F= A (2 . WA
M3 %, 25 P8 TAER B XUREL R I A = &40 28
3FMWUEY, FERANE . WEEE . MIAEHN
AR B >65% 8% <4 5% 7 B 105 2E b

NN ZS TG YL 28 SOAREE , X L BRI B (g i
SEE, MO8 T EIEE AT, g 1.

K1 DREZSFENELMRELHES
Tab.1 Office air pollution hazardsto workers
UIYNC RN Y] KR faF
PM2.5 FH GG BN NG BN SR NG . RE R B, T TR
F FAGEARAS . AL . IERTRR PPGE T RREORK M RIS . SRR, SOV
2 ENRESi E ST SRR RS R, AR RGEIIRE
LT AR FECEREAREL ML, 7 S B0 I
2R ¥ 5 Bl R WL RN, | R R B G R
SRR AR T U A ANTRIREIR R S8, X AT M2 5
RE AR TTENPLRE RN SEREE, SBCRILCIZNRT © SRS, AR R B

Z, IR AR REERE T . AT RE R HR NG LA & 1T

-
=]

2 AR B FN{FE7ERY o] 3

H RTINS [l 28 S FIXE T 3 A3 ey i
R, KZWAIAENMZS T, 2GR g
PR A b TR, R I I N2 )5 A A PSS
R Ge R % N A E SRS 58

25 AL B T AR 53 - 84 Ry . — i
FILA 23 A A DL , 38 5k P B 0 0 3o i 2 A<
By R i e s A 5 55—l U R 1 2 AR R
LK E 0 3 32 Kb, A T8 S e K,
AL RS AN RE A AL AL TS, ) ok 33 1 3 ¥4k
VOC, Wit ik zs S /NG 20 99k B9 B0R 4 T 75 4
P, TR BE I A HE X 2 S5 A I ) 2 P B S
W, SE S Tl APP SRR 5 B U kb B XU

B
=

BB RE R AERCR o B2 b ds T —E =S
TR A O R TR AW A N =051 53 TP o v Y (S

SIS EE I

FGRGEH EHL XA E | HEXAEIE XX
HERUIT R HAB B 2H B 38 1R 28 2 s Qe i a8 R
HEXT R XHLHEE 251, (s IR, PR 22t
JRCIET R 2 P BRI i 2 AT KU i L KRE R
WAL A (AR N e & TR
IO XA e R BOR AR 48, B St
W R AR B, N ARE, REEHE
Pl ezl , —A> FHLAT LA sh 24> Be i) o 4K
AFRNRGEMAFIEL T AR k2 EI6E, A
REE AR R AT RAL , R EEAS DrA) % N 2 R S
RO B XIER IIRE, EPSHFH ARG A
RESC B Py (A B Pl , Y SR il s (o) & N =2 1T
PRI, AREH X% S M AT AL B b B AR
G 2N AL, DA A T X AR G P RE RS X R
23 0] 28 SR TR B A sk MR 5, i e T T
P KA B/ N, AN BB XA [R] B 775 G R BUE A
BEXIE A R I



H38% 20

BRI A AR RE s UE B R BT 39

T8 1 PEHUAE WA TE 22 ~ 50 % B IMA  ABERTIAY
TAEBUR A, MRS 0] 36 20 BT o] UB 2, 69.12%
R P ok 28 ORI R I 25 B) 28 ORGP )
JR, X5 61.76%MINAZS M3 T 2518, 4% ik
T TAEAREE . 1545 DI R IRGUAESF, T
K1,

26.47%
27.94%
69.12%

UiNiE i 19.12%
PM2.55¥)ﬁ\§ ’
—F4 16.18%
%’;—éﬁlzl/ 7'35(/: 1 L L
0 20 40 60 80 100
a IMVAZS RN 2 SR RN
=9 61.76%
26.47%
20.59%
20.59%
1 1 1
0 20 40 60 80 100

b IpAZS IR S5 YW A
1 G AELT
Fig.1 Questionnaire survey
I FT UL, AR I 20 2 ) 2 U B B0IR

SEAEANFRTORE A, AN UEH RGN
oA A =A™ ARG, REAE S
W o3BT IS A AR B 2 N AR, A shTE B
2T AR TR . R, SRR
BN REEMARS.

3 DATHBRZTSEERFEREN

FMEVRYE A MR, (e TS SR B E Y
{ELIN) 1 2 DR SRR UL BEAE T, 2 W o o AR,
i R GG N — R B BT | AR Hh e FR U T 8), X
FERYR e 2 U B AR ol a6 SRR N T4 RERY B
HRM RS o a2 A S S A B, SR
R TN E M RA0 8 W TR
FESERYE , IR eS| BT RGE I A S AR
B, I 5 B D e A U B R VR A
PEATES, HHERMESE RN — 5. AR
Yy s 5 0 24 2 4 X I I, B T L e e s g T A R
AE 2 U AR I i L 1) P R A 4R R
DA PR SRR BT 3l 5 SCRT LK P56 0 15 2 i 3 A
TR REHEAT 0 A FIMTFNAL B, (8 fE =S U BE AR SE
“EIEH . BREALRE . ERG N, TP R TS
P B RE S UE LR L A S A R, I
FP R,

B T B RGO = S PR G0 il
SrATAIAL BEAE AN R T R G

I ARG B REASIN B Ay, il A UK
RIS, CO, fefids . PM2.5 fLIEAR4E,
M I A2 ] A F AR R . AR
SFRUE . BT RGE B RS U GOR 1 I
B EE, Wit ZigBee TLAAL R AL 3] £ 551
G, PEATEERAE . AL, Gl ST
BRHE, b i RICAAL BT 5. RS Ry
2 55 % o3 M Hh B B LR B 56, B RE A U Al i
ZigBee BB i) /A 25 (] HH 20 R HE 1) 25 3 B KUR Bt
IR AR SEBE R A AR S, X2 [ LAY 2= s ey i
e AT AR, RN S A A IR IR B —
AET RN 2 A, BRES UE ARG LA 2.

‘ BREEEHAR ’

| v I I " v :
! YRS " BEARE | ARG :
1 I 1" I 1 T 1
! wssry] D | copsx | | sessmr| 0 |
T ] T I T |

D i’ﬁl | I | | T | |
'l pPM2.5 > " [jipun=a :' '
| ey || VOC CH VAL | g || B e | s || B e
iﬁﬁg %\ 7F§\ ﬁﬁ:# 1 B‘a‘ﬁ f% 1 g\ﬁ |

: Y%) 1 M| N | | BN | EO— —

| Bhgs
A

K2 BREsUVEH RGN
Fig.2 Intelligent air management system architecture
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