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Abstract

The concentration of indoor gas is a very important parameter for living
environments. If we can get gas concentration data timely and accurately and
when the concentration of harmful gases in the environment exceeds the standard
of indoor gas, an acousto-optic will start automatically, all of these will provide a
comfortable living environment in real-time.

Nowadays, people's living standards have increasingly enhanced, most
people spent 80% of life time indoors, so air quality indoor is closely related to
people's work and health. Requirements for environment especially for living
environment are getting higher and higher. In recent years, harmful substances in
the internal of the decoration materials have not been effectively controlled,
resulting in environmental pollution caused by indoor decoration pollution has
become a health hazard. Therefore, indoor air quality monitoring has become
particularly important.

In order to improve the indoor environment and the efficiency of daily work
and protect the body health. According to GB/T18883-2002 standard of indoor
air quality, we take STC12C5A60S2 as the core. In this paper, we developed an
indoor gas detector with ovenproof alarm function, which is low cost, low power
consumption, suitablefor the ordinary people, able to monitor many kinds of
indoor airgas in real time and combines with interactive functions. Monitor uses
modular programming ideas, making the overall performance improve.

The innovation of the monitor: using electrochemical gas sensor, combining
with STC series single-chip microcomputer control system, fast response speed
and accurate data processing. You can simultaneously monitor a variety of
harmful gases and monitoring gas and setting alarm values according to the
requirements of the indoor environment. The monitor largely solved the problems
that parameters of monitoring devices available in the market is single and
cannot guarantee real-time and measurement accuracy. Lots of experiments show
maximum indication error and repeatability of formaldehyde, methane, carbon
monoxide, ammonia, inhalable particles, temperature and humidity are within the
allowable range.

Key words : Indoor air, real-time monitoring, STC12C5A60S2
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(1) CO G B AT IR

R ERTIR, CO &2 e H ) 46 M 4 2k B 7 BH A R A 71 1 ME2-CO,
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. (ST K 90% (AT 48 /B
HEgE j -
TAEMEL K 90% (AL 48 /M)
Fa 5 I 1] TN FAES H YR BRI 5 20 1 43

(2) BN Uk 47 25 F 425 74

B i 2 W v R IR S RN CR AR, B S gl B A rT I
BRIV I BE R, S A B Wik, EARAS B TR ON BRI (IR B, R
B WS AE AT B HA AR A S K HRERE R, H TR RE RS RN =
MR TE S
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Hof R14 1 R15 FIFEAE N 20k, &t IV )5, LS5 H 0 B TRE
G nA FA RGP
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B5TE USERERTEREDH

2 WA L A ASE S URE s A S 2 00 8 1) 25 A% SR8 R R B2 2 B A =2
S R 7 O E S B EAR LU, b TAER I 7 TS K. Hal
XA, AR I SR R E IR 2Z

5.1 SKINEER

(1) B A A 1) I 2

FEIRFE R (10~35) C, M HEsh/MT £2°C, FIAHI T <85%RHM
TARFKMT, AR HESAAARED T, HEE/RKEN 0.5umol/mol, It
WS T NG R, BEE LIRS =R, dskriE A mE, S E
=R R P39 ME, AR 7 B R 22 02 = IR T S50 48 A0 HE e s 7 ASOPR TR B A
) 22 5 W e v S B BE R B A i p 2 i TR AR IR B RN IR A, A%
TR AR FE LN, I R R ZE A K, BT DAAE TR B AR 1) i
B Z, WREEENMER D B LRESES-1.

F5-1 WIS A e I 25 2R

R R TR
e
ppm ppm ppm
ppm
0.50 0.48 0.02 0.1=0.02/20 *100*%
0.60 0.62 0.02 0.1
0.70 0.69 0.01 0.05
0.80 0.82 0.02 0.1
0.90 0.93 0.03 0.15
1.00 1.03 0.03 0.15
1.20 1.24 0.04 0.2
4.00 4.06 0.06 0.3
8.00 8.02 0.02 0.1
12.00 12.09 0.09 0.45
(2) CO KREE R & -
JTGO15 — 2008 (— LR TR Sk st ML) S VE AT B 2 BT 7 1%

PR AR BEAT AR S, RFHER SANURE . RE 0~40°C HUAHXHE <
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85%RHMIEWNIAEE N, #RKFIEAN 1.5 AT FERIE, 30%A1 70%H)
I i ERRME AR AE A, Rl T B R EE, B8 ERTTE=
W, RN EINME, REEBE M4 R EIRZEMEN RNMEIRZE. 5
B R L 5-2.

F 5-2 CO Ml &5 3

CO M Sk B

B HE AR A T AR N E R 2 RSN
ppm - ppm/ ppm %F.S
0 0 0 0
10 12 2 0.2
20 21 1 0.1
30 31 1 0.1
40 42 2 0.2
50 53 3 0.3
60 62 2 0.2
70 71 1 0.1
80 83 3 0.3

(3) AJ B NSRS R FE 1) ) £

JJG846 — 1993 (B BT AR e AR Y PR, =W
25 5 B I AR 5 [ R AR AR AR I TSI8530 S 25 ARk AT i AK B, 7RI
JE 20C£5C. MXIEE<TS%RHM = N HAEE T, 085040 15 {8 F1
TSI8530 15 S AR AE W B A LT o 0 B0l , 30 = Y & (0T 1
PE A AR I A TR N R () B2 2 0.001~10mg/m’ . FdEid 4R 15
% 5-3.

# 5-3 AR JIURLAS I 45

PRAESARIREE  FTIRONBURL I R E = kT M AR R % X R E R 2

mg/m3 mg/m3 mg/m3 %F.S
1 1.122 0.122 1.22
2 1.917 -0.083 -0.83
3 2.893 -0.107 -1.07
4 4.012 0.012 0.12
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Al B A B T R 25 2R, 2 EFEDY 50ppm. W15R 5-4 Fir
No
R 5-4 "AMNMER

s R s s
PRk T MR R % AR 5 22
SUCEHI
ppm ppm %F.S
ppm
0.10 0.12 0 0
0.20 0.24 0.04 0.08
0.30 0.33 0.03 0.06
0.40 0.43 0.03 0.06
0.50 0.56 0.06 0.12
0.60 0.63 0.03 0.06
0.70 0.72 0.02 0.04
0.80 0.81 0.02 0.04
0.90 0.95 0.05 0.10

(4 FGEHR B2 g N &
[ B4 2 e 1) SRR &5 R, AR R EREN 3%. WiEk 5-5 p
N o
R 5-5 WAl g R

PRAE AR F e DN 9k B2 = 2~ P44 xR E  MRRERE

% % % %F.S
0 0 0 0
1 1.2 0.2 0.07
1.5 1.7 0.2 0.07
2 2.1 0.1 0.03
2.5 2.3 0.2 0.07

(5) BRI E:

RAE JIF1076 — 2001 (IR EALBERTHERMTE) P01 11G874-2007 (iR g
FEFR /RIS B OCR 2 AR Y, XHRIBE TR 2, TR 5-6 B NIRRT
SRR
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15.0 15.3 0.3 20 20.1 0.1
30.0 30.6 0.6 30 30.3 0.3
45.0 45.7 0.7
60.0 60.4 0.4

5.2 REIRE S

BRI B R4 T 1 SRR AR, T A R AU 10450, SRR,
SRR R A . SRR | (L3 RIS T 2 O th
FRURE S, THCHRHIEBORRS VR IE R 12 % Mo TR s B R 32
R

TR T A R 22 2 R

1 BR84S 0 e 2 A 60 24 0 A 7 10 3
B DA B0 £ B O £SOt B0 R 2R A PR, 7 A
JEL BRI 10 3 B AR 00 R 2 S 15,

(2) AR O SCRFRE . R TR L R Bt LA S
P BAAG U 0 2 T, 5B B0 40 M T8 OO, T DA
7RO 5t % B

(3) i T AL AR AORFTRYE . & 107 fr — 3 F 4 7 B = S A
L5 R B A, 7P AR, (AR IR A B2
FERR BRI, (6 I8 SBT3 RV 7 20 S B

5.3 RE /L

AEX R, FEE, A, B R, AT YRR AT 1 bR
E, RIS AL AR R E RS, A€ T IR E IR 2, JFRIE S B2
Yo, oW TSI AE R, IR I Bl T DUE . S8 B R 25 AR AL R E AR
FORMTEE N
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R ST O SR B B 1 SE T I R IR AT T IR . W] T
(17 S 35 25 F S A W 3, AT LA [RS8 B 2 Bl S M. BT DLTE AR VE R
A TR . &R T REMSCER, M T REM LR ARG,
Wit 7 ARG . B TR A

() EAMBAI 7T, KA B2 B R SRR . AR ARk
e B AR AN FAL 2 — AL B SR S, = PR B S AR B AT MR . A A
P A 485 2 B R A, FERE AR BB T A R A B IR AN ST AR AR K s R0
7, DAE AR 0% /N T R R A

(2) Wit TEASSAE R SRR TR, BEEARZER, &
G5 7T RRAE IR IR R S hRAE, TEAMM A T AR SO IE ) AR S AR AR IR
A o

(3) Wb 12 A PRSI E WS AR R A F g, o B AU R RS
AbFEE AR, iR R S AL FEMIE, LCD12864 Wi E N, fa | A
PR, YRR SR

(4) MRH4E= W2 ER AR A, DR AP e A i T T 8 AR
HL G TR T, R I A S AN AT T B R T

(5) LE I B FE A AR P90 M U CRENLIEAT AT, 72 A5 E MR N R
BN SARAE, RPN HRZENT 0.5ppm, FHAN TiRZREK, 3
L BE T P B 06 R EL Al ey JER R St A PR A5 222 T 36 RS D

T T AN ) /TR R R, 9 T B IE MR T R, 7E 7R o R R
BTN, ARBAXS P2 fh ee R 4. AR H A7 R AR T — € IR
G, fr6 BRI E NS SR E AR AEE RS FEEAVEE, A3 T HUHM R B
B o A M WASC AT DA AR 3 R0 AR 7= IR B AT SRR BE (A, A AN R B
TS SEBR R B . N T A RS — B e, SRR ZRESE L
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T, /MR ZESSE, BTl Se A 2 T BN s B

48-



LRSI N L R DAY

B2 3E

[1] ERER, xinT, X5 SRS TAEM] 650 s Tl Aok,
2006, 3-10.

2] LB BRI REENEM] dEat: A Tkl R, 2002,
1-110.

[3] Tucker WG. Characterizing Emissions and Health Effects of Sources of
Indoor Air Contaminants[J]. Annals of the New York Academy of Sciences,
1992, 641(12): 1-6.

[4] 4k EARGIENSEEATSHI]. LPEEH, 2010, 36(21):
355-356.

[5] Building Research Establishment(BRE). NatVent-CD-Rom, 1999.

[6] G, KRIL HHNREBHRBNGELKNETEAD]. SRS EH,
2005, 22 (6): 127.

[7] WRIDEC =NE RN RSHHI[D]. 72 RHR%, 2008, 30-32.
[8] FFKSE. WIRE NI Y LHBA]. HRECR, 2006, 20-24.

[9] R, MR, ¥Rk FARBEELE. . KELEEM]
Bt BT REH AL, 2000.

[10] ZF4E. @& T EAL T € R b IX AT R L ¥ iH D], REEKEE, 2007,
56-60.

[11] Baratto C, Comini E, Faglia G, et al. Gas detection with porous based
sensor. Sensors and Actuators, 2000, 65:257-259.

[12] Lai JHK, Yik FWH. Perception of importance and performance of the
indoor environment quality of hig-rise residential buildings [J]. Building and
environment, 2009, 44(2): 352-360.

[13] Lai ACK, Mui KW, Wong LT, etal. An evaluation model for indoor
environment quality acceptance in residential building [J]. Energy and
Building, 2009, 41(9): 930-936.

[14] X1 SCAI. =5 P PR Ao 0 A7 72 1) ) )8 K 7 v % SR AT (0], BH 2 A

-49-



LRSI N L R DAY

2010, 10(5): 140-141.

[15] http://www.morechina.com.cn/products_details/Gas_meter/ESC _index.htm.
[16] RGN, AR EWREEHFEERNGEH LNETNET]. kAR5 EH,
2005, 22 (6): 127-128.

[17] Khoder MI, Shakour AA, Farag SA, et al. Indoor and outdoor
formaldehyde concentrations in homes in residential areas in Greater cairo.
Jenviron Monit, 2000, 2(2): 123-126.

[18] XU, XS, BRPRAL. 3 A PR AR 7 bR 150 A el v 3R
QR HIBT T[], LT EREEE, 2002, 15(2): 14-18.

[19] EEHE, FF3CR. BN K RIR 58 FH 0101, AR 2
7%, 2007, 9(4): 32-35.

[20] PR, =N SR VEN [T, BRIEZSE, 1997, 27(4): 22-25.

[21] XIEEHE, KERWy. AL RS B R ML LA A R T7 1), AL & 1%
#1, 1997, 7(2): 54-56.

[22] FEgebe. FT E B N T AP 2% B 28 H0 R[], WAL TR R
FARH AR/, 2009, 02: 82-85.

[23] G.B. Leslie. Indoor Air Problems in Asia, Indoor and Built Environment,
1995, 4, 140-150.

[24] RARIR, MEM, HP-F, EEE. E=NZ IS RIVR. RS
W B JIR AR 54, 2002, 10: 14-18.

[25] £, T8, FIRAK, KE, MEOR, KO, Bl [ mmt )
R BT BAERS, 2000, 03: 6-8.

[26] http://www.meter]1 8.com/meter18 article 9178.html

[27] & BT URAL R B P 3 R A BRI [D]. B ER A HOR
K5, 2008.

[28] XipAs. ARBGEHT TN LN ] BB M. PE 2 PU 22 BT RO
fiRAt, 2005.

[29] Julian W, Gardner, Philip N. A brief history of electronic noses. Sensors
and Actuators, 1994, (18): 211-220.

[30] N.Yamazoe, N.Miura . Development of gas sensors for environmental

protection. IEEE Trans. 1995, (18): 252-256.
-50-



LRSI N L R DAY

[31] BRAE, frgde, xiHs, XUfmie. sl sUUmRAL B & i 7T 2t e (0]

RIS, 2004, 6.

[32] Kumar A., Singh I.LP., Sud S.K.. Energy Efficient and Low-Cost Indoor

Environment Monitoring System Based on The IEEE 1451 Standard[J]. Sensors

Journal, 2011, 11(10): 2598-2610.

[33] BJLE. ENTTFREENITEM]. Jb5t: A2 Tl itk 2002,

305-394.

[34] Koji Kawamura, Kagan Kerman, Mikiro Fujihara, et al. Development of

a novel hand-held formaldehyde gas sensor for the rapid detection of sick

building syndrome[J].

[35] K. kawamura, K.Kerman, M.Fujihara, N.Nagatani, E.Tamiya.

Development of a novel hand-held formaldehyde gas sensor for the rapid

detection of sick building syndrome. Sensor Actuators B, 2005, 105(2): 495-

501.

[36] Lee Chia-yen, Chiang Che-ming, Wang Yu-hsiang, et al.A self-heating

gas sensor with integrated NiO thin-film for formaldehyde detection[J]. Sensor

and Actuators B, 2007(122): 503-5.

[37] N.Yamazoem N.Miura. Development of gas sensors for environmental

protection. Components, Packing and Manufacturing Technology A, 1998,

18(6): 252~253.

[38] Xk, A 60 O T U0 7 L P 7 % P TR A AR

#£, 2005: 30-31.

[39]1 W], Bodfe., —SfALRAL A N 5Bk R[], fRIRER TR,

2001, 20(12): 1-4.

[40] Wi, e TR RN CH_4 A& IR R & 2 I [D]. &Mk oK%,

2013: 100-110.

[41] A%, AR SR AR s AR At e Th (0], & AR v K S i
1997, 18: 134-135.

[42] Koji Kawamura, Kagan Kerman, Mikiro Fujihara, etal. Development

of a novel hand-held formaldehyde gas sensor for the rapid detection of sick

building syndrome[J]. Sensor and Actuators B, 2005(105): 495-501.

-51-



LRSI N L R DAY

[43] ok4E. — Mk A S4B B, B3R, 2001, 70(12): 7-8
[44] A A, fKEe. B AYSEH 7 H g 400 4. BT Tolk AR A, 1998:
83-84.
[45] BAGESC, IR, (RS SR R M]. dbat: BHE R,
2002, 9.
[46] X%, EEEIE. S1 A HIF RS M HBEAREM. dbnl: BT TIHR
¥k, 2004, 245-246.
[47] Mike Magdaluyo. Useful Tips Ease Interfacing of Logic Devices in Mixed
3V and 5V Systems. Electronic Design. 2000, 58(6): 7~10.
[48] sk AK. MEAH AL s B P B oR BT )i 5 SR [D]. K& K%,
2010.
[40] k&AM, Z=3E, WUFZE. 3T DHTII MRS AR =R E B shiEH R
SRR BACLE R, 2010, (18): 14-15.
[50] MR . FSZALEES DHT11 R MR N AT, AL Sk
AR ARG, 2010, 06: 60-62.
[51] BKOLGR, skEER. RPN RGBT BT TSR T[], Bl2A$
AR5 TR, 2007, 7(13): 3269-3271.
[52] SY#els, EBEAR, FJE, XL, FF SRS DU ASOAH S s 4B 5% 22 W & 1 AN
i B VEE )], Tkt &, 2013, 05:51-53.
[53] JIG 915-2008.— % Ah B A il 1 22 28 6] S v 2= A e AR [s]. dbnt: F [
THE HRA, 2009,
[54] 1JG846- 1993, FEE 78 AR MR [S]. dbxut: W EH& H R AL,
1993, 8.
[55] &&=, BER. bR LIS AM] Jbat: & Tkt R,
2003, 1-235.
[56] JIF1076-2001, & A% BA% 1 HERLVE]S].
[57] Shen JM: Fresh air and indoor air quality: International Symposium on
Indoor Air Quality in Asia 1994.
[58] M. NS H BTG LEHFAD]. ME: MEKF, 2007.
[59] W& RAL, B2z, Af/NgE. SRR RERRA. THENLNE
H¥#), 2003, (10) : 1-3.

_52-



LRSI N L R DAY

B F

To —: e i“ﬁ

B

.53



(=]
=S

M R Tlk K% T F

280,000

0000000900009 00000000

z si—Fo

00/0/0/0/0.0,0/60,0,@'6

2N
=
0|0

(ouo)n:)

w -

110.00 C(mmd

W4 PCB K

g

-54-



LRSI N L R DAY

R T XFZI18 3R 8 4 7= BR F0{E A A AR

o
7/
~Nle

FAMIL IR AR

ARNFEREY . AR WA AR (EATRE RN, A
NAEFIMIE TN, AR RV K S MO 2 A6 9 1) S AT AT 78 AR B B
MR, HAA A8 S B Cobn v 51 SCRR A B 70 AR B A N 58 el 2 k&
I TR o X A 22 67 18 ST R 78 AT A B B ook 1> AR AR, 2y CfE
A BLT R 7 T o

E& %4 H#: 2014 & 6 H30H

FALIE 3 IE AR

SE ALV SRR T AR AR e IR b K S T S A 1 S R RRR , RTR
FERCA & WG RV LK 2 o S AL ST A R AR G F
(1) SARERT DR S B0 S 4 B s A 2 ) 32 B DR A7 T 7 2B B S8 1 22 AL
W, A E K BB RE AR S (2) 2R A LUK A AL 18 SO 43 B4
N G AN AT S EE e AT R R AN SR BEAR DL D Wi Ak 555 (3) W TCAERRML R R R
55 IS V8 SO T RR AR 2K 1 24 AR SCRTE AR B RN, NAEAS S IR, H
S F A AL R Dol K
DR SCAE DR 3 ) A 3 <7 AT S DR o I, R % i3 3 7 L 6 P SRR AR
SE o
A NFN B AR S FIBCR R4 1857 A R E

st AR Hi: 2014 4 6 J 30 H

s 4, A F#: 2014 4E 6 A 30 [

-55-



LRSI N L R DAY

S

B R A TR R R, RIS AR A 2]
FAICTAT LE N A A AR AT I Bef e T el 2022 3] ERgde T, AR
AR, AEIE RN N RRRS 5RO, IR A A TS ARG AN
AN+ 2R, MMM, FENEE, BIOARNIESE,
T (R IR S A E A i 1 NS, ARV R BRAL AN B e b, AN IS i 2
B, RIAWRD, ZaBEK. ERZMTES T, TADUIR K 5E X
WICATIH , &3 3 7 WERIE AR IR, P R IK X 28 W (1 AR A
i

FR BRI DR sk, K& B UL AR - Fe AR
P g 5 B AN OG0, I H BF TN 22 R T TH ) 22 00 OR B 1O 4 A0 2 S 1
2286, LR A AN R 22 Ab 5 IR D AR o 3 R A R — (A Ak
FEAT, ARATREIRE, T lR] S, AT P AR IR IR ] o R R A 22 AR 1. 7SI
6% BB N RO SR A SR 4P I o I IR I ORAT, ARATR AR R . £—
Irv BRI, SRAME R —F2, WER TIRZARE, FINTHEES
B ZVR R B ARREZE I 26 AR S R TR, B SR B A AR LR A2
mRZ.

EERE R E R, Eh EW AT E B E S, AR R BB
WA, WATRERITH, 400 ISR I B AR, LR MBI FT A2 A2 i SN AR
I, AT IAE — 2 B X B D POk 2 km #1

i r s BN SCRE, AR E, REETHEMES T, &
RIS AL A SE R AR, SE A, SEANANE N L AR A . AR B, R
Oy SCRERIIZR ANANIAS,  FIARATT B LRI 1 U

-56-



	封面 
	中文摘要 
	英文摘要 
	目录 
	第1章 绪论 
	1.1 课题研究背景及意义 
	1.2 室内空气质量监测仪的国内外研究现状 
	1.3 本文主要研究内容和目标 

	第2章 气体浓度检测技术基础 
	2.1 气体传感器简介 
	2.2 电化学气体传感器介绍 
	2.3 本章小结 

	第3章 室内空气质量监测仪的硬件设计 
	3.1 室内气体监测仪总体设计方案 
	3.2 电化学气体传感器的选型 
	3.3 气体传感器处理电路设计 
	3.4 电路系统设计 
	3.5 硬件抗干扰技术 
	3.6 电路实物图 
	3.7 本章小结 

	第4章 室内气体质量监测仪的软件设计 
	4.1 编译环境概述与系统框图 
	4.2 系统主程序 
	4.3 数据采集与处理模块程序设计 
	4.4 本章小结 

	第5章 仪器标定及示值误差分析 
	5.1 实验结果 
	5.2 示值误差分析 
	5.3 本章小结 

	结论 
	参考文献 
	附录 
	声明 
	致谢 

