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Figure 1. Schematic of CO, sensor

SRR IR E PR PR AR R P Ry S R B 41
2R A LR EERGE ARURE R - AL
SR b R o R (3.5um ) EEBIEEE
e RIEREERIIBR MDA R - (AL T IRA SR
HERE A TR LR e R A
FAPERAFHSREORES (transmitter ) Z RAFRRAE > 31
B oA CRRIRRE - W DUEELER R R -

¥ & (Light source)

'

E

SRR Fe e DA RIS Py MR 9 5 - A Y
AR R — A REIERE 0-2000ppm » B
F AR - B AURGHIES A 2 H e i TARES o Bl
i[E] 0-10000ppm = FHEEHE HE R 0-10V » TRBIR B
9-26VDC - gt Higk b MR R = 1.5% -

—

T RIS
B TRGE T EMIREREL - REAREE



Eakgd4r 50(1) ¢ 29~37(2001)

BB B 81123 (Mass flow controller ) B2
RIBUIEIP (Gas divider) SU/EBIIE & FARE -
BB BRI SRR IR R PR L IR R A
i PNESTER - dTH AT ERE - 1t
EATLL R SRE TR (BRI E
BUERIRIE - ARARE -
RIBUTEIZ SR (zero gas) FIINFIAE
B 248 M8 (span gas - /41 20,000ppm & (LR ) -
KEE MR ety 10% - 20% - ...100% 2
TRERERRE - HUUEMER H K - FEIFE R
Fi SGD-710C RFetIEIZs - HERWT -
1{E3ER )]
2VFEERE 1 2~5.0 Vmin
3R
4HEREME T £0.5%
SAHLRE.S SEEEEST © 0.2-1.5 kg/em®
AEVEISZFARBENBOT - (%%
1995 : STEC - 1999) - FHEM (FE) HERER
8 (&AL 72 EARRBYIERE IR 73
1% - B IR AR R AR A AR A/ME
R EME BB - & EHE E 8 8E
€~ R MEFERFERMEEERT - AESE
AR - R 2 R R A W E IR
BRIRISRE -

= BERE
FLRRZEARBE 2 AR H —FE -
LER - MR 99.999% B SRE{b T am
% BB RO -
2T EARRE  BEER Ty 600ppm B 10,000ppm -
W R 99.99% - S BUTFHRRER AR

] -

0.2-0.7 kg/iem®

10 sec

~31-

P RIER#R

I ERMZ TEBAE 2 - BEREREZ
R i iV AR R S TR ek L
SHESEREUTEISR C ALTHEE - REBYIEIS e
PIEFEEAS - MIERERR THIADIZ O - i I8
FCEIR Ceell) - FIDIBH — EALRRIRMIES -

A~ RERERF
TCEALIRERRI S ZAEFERE P A0 T ¢
BB BALIERH - MEATREINE -
IASREBYIEISS RIFHEOME - EL
FRESEIRMETINE - BE SRR
LEEEREREREE T - BRERE L
B -
FHERBH EHMMAE  FRACHKETE
B HESERR 10 EREBEZLIE -

TN~ BUBDHT

$

wn

() EHRFRLR
LIE IR & BRE - (RIS (2 B EE A
4110000ppm = 10V ) » a5k ~ SULIREHEIE - Y)
ISR L RBRE BAREE () - DUERMTHE
TR Y = ORI - A2 EY) A8
( Adequate function ) H% BIEKEHE - (HEHE - 5 (s,
Standard deviztion of estimated values ) ' T34
%7718 (Residual plots ) - 7ELERTRG 43 IR IR (R
e ISR B ) B - BB ())
JusfHID BRI U Py L B ( Direct equation ) 23
A FDUER I 2R s AR« DUHRRRR (R TR
DAAU RS A T LR R E B mBR iR 2 s
{E - s ZSPEAREH



-39~ RSB B R BT

AEM flow rate

—RALZ AN B
€0, sensor
RSB
N: gas tenk
gas divider
o e
& o caliﬁrated
outlet g = FAL IR
Co
gas tank
2 ZRItBRERGTER
Figure 2 Schenatic of calibration system for CO, meter
s= (M)" S oo (1)
n—p
y BRI HERMS

y REARZHRE - ¥ =/(0)
P RIEARZBMHE - — RIS Z M AEETAS
Xt R AT - :
(—)A4 BUREHIES
(CHRIEAR 1. %55 0~2000ppm .
Lj\ {:}3% gggﬁ Hj fE ( R ) 2,3“5 E ﬁﬁ ( independent A @E@F“’g‘gz;@ﬂﬁﬁﬁﬂ 3 Llpﬁﬁi
variables ) + BT () 0% B ( dependent I (TR T ORI 2SR R

variables ) » A8 FFE 0 WAE s i & 7 F2 20 (Inverse AT ¢y RIS SEME - x Ry ISHE(E -
equation ) » FILAEE R HITERE (Bentley, 1998 )
FEtE BB R IE TR - LA RSk
R pRREHIEE (R, 1990 ) -

D y=-3593+1.091x,

R =09827,5 =797 coooiiiooeen. (2)



FrkE4R 50(1) : 29~37(2001) -33 -~

2500
@

2000 -
~~
&
Q
0. 1500
g’
w
0]
=
© 1000 A
> °
[@)]
£
© {
@ ‘.
X o®

..
0 4 ®
T T T T ¥
0 500 1000 1500 2000 2500

Standard values (ppm)

30 ARSI B RIERZEEEZRIR (0-2,000ppm)

Figure 3. The relationship between reading values and standard values for A-type meter (Range 0-2000 ppm)
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Figure 4. The relationship between reading values and standard values for A-type meter (Range 0-1000ppm)
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Abstract

Carbon dioxide concentration (CO,) measurement 1s an important work for the study of plant physiology. To
ensure the accuracy of CO, sensors, the standard gas environment was set up by the gas divider, span gas and zero
gas. The results indicated the performance of CO, sensors was affected by the measured range and operating age.
The relationship of reading values and standard values for two types of sensors are the polynomial function and the

linear equation.

Key Words: CO; sensor, Gas divider, Calibration.

1) Professor, Department of Agricultural Machinery Engineering , National ChungHsing University, Taichung,
Taiwan.
2) Senior student, Department of Agricuitural Machinery Engineering , National ChungHsing University. Taichung,

Taiwan.



