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(Development of CO2 gas analyzer
for mushroom cultivation)
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SUMMARY

2 years’ Work on the development of the CO2 gas analyzer has been carried out
for the purpose of mushroom cultivation in the cultivation plant in Korea. At present,
most of the farmers do not use the gas analyzer to get better mushroom, but are
depending on their feeling like as five senses and experience. A few of the farmers
purchased the gas analyzer from overseas, but they have been complaining that they
can not rely on it’s performances like as reproducibility, accuracy, inconvenience, and
etc. Before this work, a simple comparison of the performances of the gas analyzers

from overseas has be done to understand current situation of them.

Based on the experience of the development of gas analyzers for vehicle exhaust
gas measurement, a new work was carried our to develop high-reliable major

components which are low-cost for the mushroom cultivation in Korea.

An infrared light source and a mid-infrared detector, and their key-components
were developed to reduce the production cost. A single crystal Sapphire window, a
miniature thermoelectric cooling cooler, and standard package(TO-8) have been
developed. Several machining and production were done to develop a low-cost,
gold-coated gas cell, and numerical analysis were performed to improve the sample
flow and responsibility of the analyzer. A microcontroller of the analyzer were

developed using 80C51 8-bit microprocessor, and 12 bit A/D resolution.

The prototype COZ gas analyzer showed good overall performances in the aspect

of accuracy, resolution, reproducibility, zero and span drift.

Finally, the experiment in the mushroom cultivation plant near Suwon-City and
Chojung-Ri showed us reliable performances mentioned above. Remains are more

experiment in the cultivation plant to get much information on the durability of the

gas analyzers which should be improved before the production.
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2.0 2.5 34 3.5 4.0 4.5 50
Wave-length, um

<37 5> PbSe el uhAl WA

5.

bandpass filter7} H g vk £ Ao ALS" axe <29 7>9 49 EAE Z
T &A7F AHSEEH A 2, Optoelectric 542 <X 5>9F 24 53] £ AFdAMe &4
stixt & 4.3um(Measuring band)¥ % o}y 2k 39um(Reference band)9 H4HE
Zote 7|EFFoZ AMEEA it 39mE H7] T £8] EAsE £, CO, CO2,
NOx, SO2° 5= 7] i Fde #F ¥ged wE 23S A3 24 AL

A,

l

4719 PbSe Al d el Bd 2 F Tof wet wrAL2H(Emissivity) 2 wF
X (Spectral response)’t #3517 o] TH2EE dASA KA Aol =S
23t o]& 3t PbSe A AHI Ao MM (NTC thermistor)E A %] s}
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‘ TE Cooler

Detector

Radiation

AR Coated Window

L

Narrow band filers A1, 32
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1.5 20 25 30 35 490 45 50
Wavelength, ym

2

<% 7> PbSe HELALS] WAL #F

<E 5> PbSe HZEA2XI2] Optoelectric AH2t

o

g - Z
_ PRM1-3032-26-00¢ | 3,00

 PRM2-3032-250x | 300 | 323 | 008 12
PRM1-3439-2500 | 345 | 390 | 025 | 10

PRM2-3430-25-x0cx | 3,45 390 0,25 35 <100 Hydrocarbots

Begags

PRM1-4239~25-)900¢ 4,28 ’ 3|90 0,12 0.2-05 <10 Coz o
PRAM2-4239-25-%000¢ 4,28 3,90 0,12 1.2-18 <30 19-9 )
Notes:
1. D* (500, BOO.1} cm-W ' H2®
2. 8, (500,800)
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<¥E 6> Almolo| SHAE el At

1 Material Optical Grade Sapphire Crystal
2 Design Wavelength 546.1nm

3 Design Index 1.7771@546.1nm

4 Diameter Tolerance +0.0, -0.15mm

5} Centration <3 arc minutes

6 Clear Aperture >80%

7 Surface Figure I/4(WL) @632.8nm

8 Surface Quality 80-50 scratch and dig

9 Bevel 0.25 mm x 45°
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B8 us

~0.568 un

88 un

.46 up

28 us

00 un

Tedun

T un

Y ua

0388 us

160 up

COMPLETE WODIF1ED “ROFILE H.To un
Horizontal Scale i 500,980 m per llvision -
Horizontal Magnificatlon  “sx 8.0 _ .88 un
Vertical Scale 8.200 un per division
Vertical Nagnification ¢« 58009.0 o
Profile Start 680 m
Profile End o 56 e un

: i ]
208 un -
PBun
80 un
~H.488 un
o CH.bkdu
= p.808ue
g 1. 808 un
"ANPLITUDE DISIRIBUTION
“Maxinun Frequency 1 54,8
Frequency per division ¢ 100.9
Slope 2.076] deg
‘B2 @.B163us R B.BZIBum
R .27 e Ry 0.2671 um

R2150 8.1754 un
50 17.588) un

R2DIN 82467 un

<3 16> o|=3 AAle] 7}

A
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"LONPLETE WODIFIED PROFILE 120w H.28u

Horizontal Scale "1 589.008 un eer division +] peg ua .88 w
Horizonta] Magnification ¢#x 8.8
Vertical Scale t 5,208 un per division
Vertica! Magnification v x o 50000.9 +3.508 un “H).888 un
Profile Start 1,680 on T
Profile End 5.688 mn e ‘ +0.680 us
"+, 480 ua .4
L 8w 18,280 un
g phu ;H-LM WW““ ".3.960 ua
= amu 4.2
E @ .48
A N TR "6
£ 080 .88
RNPLITUDE DISTRIBUTION
\
Naxiaun Frequenty » 895.8
Frequency per division [ 11 N S VU SUPUIN SPUUOUOR SURNUUNIIR IVUPUVIN SN SORUPUDS . S SN SN OSSOt
» N\
o
g \ LI - - /
ure -.8576 desg
B.08un R .0 ws f
5.5707 un By 0w | : : :
8.1993 un R0IN 83257 um ! i i :
B 17,5437 s J .
- i 4 .
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COMPLETE HODIF {ED PROFILE

Horizental Scale
Horizontal Magnification
Vertical Scale

1 588.068 un per division
14y 8.6

g.260 un‘per division
50040.8

Vertical Magaification Ty
Profile Start 1,608 an
Profile End 5.608 m

+.508 ua

13,688 un

DR

+8,208 un

NARNING ¢+ ALL PROFILE POINTS NOT PRINTED

"AMPLITUDE DISTRIBUTION

-Huilun Frequency to353.8
Frequency per division t 58.8
“Slope -9.8186 deg

T 015w kW 037w
Rt 1.793¢ un Ry 1.7888 un
R2IS0 1.2095 un  R2DIN 1.4488 un
Sa 26.2450 um

<ad 18> 1x M4 Z 7}
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|
I
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1

|

|
it

\l u *

+B.58B ua

.60

T B4

2. 288 un
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© -D.6RBur
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-1.968 un

-1.268 u
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COMPLETE MODIFIED PROFILE

88w 12,080
ymmnmz xmun%rﬂmm .
orizontal Magnification :5x . . : +1.988
Verticel Scale RS e division RO “
Vertical Kagnification t2x 208088
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1 588 un +8. 580 ua
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X BT & 4,50
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5 -2.00u 2.0 o
T 2w ; 2.5 ua
£ 3w ? 3,08 u
"AMPLITUDE DISTRIBUTION
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1 FrT

lope B.1342 deg

2 0.149) B £.2%5 e
o 21200 we Ry 16757 um
‘2150 1.3868 um RIDIN 16142 un
S 17.5¢83 un
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CONPLETE KODIFIED PROFILE

Horizontal Scale + 500.880 um per division
Horizontal Magnification 12 x B

Vertical Scale t 0.580 un ser division
Vertical Magnification t%x  20000.8

Profile Start Tro 1608

Profile End £ 5,608 m

NARNING + ALL PROFILE POINTS NOT PRINTED

R T —

2.008 u

"+1.568 un
“+1.080 un

RSB -

+0. 888 un

3508w

-1.008 us

1580

200w

+2.588 up

.88 m

+8.880 ua
"9.568 un
"-1.688 ua

“-1.500 ua

"-2.908 ua

"2,588 ue

ANPLITUDE DISTRIBUTION

Waxisun Froquency 1 7%.0 ‘
Frequency per division : 198.8 .

- R

" Slope -8.8357 deg

R 8048w R aUBuw
R 2475w R 229w
R21S0 10008 ux  ReDIN 1.4866 ua

S0 25.8961 un

<3 20> 2xt ME 7}
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COMPLETE MODIFIED PROFILE

1,682 un "+1.588 un
AEOrizonta} ica!ef " 53,800 gg per dlvision
orizonta) Magnification fx . : : ;
Vertical Scale B.280 ua per iiuision‘m'm e +9.808 u»
Vertical Magnification *x 58089.8
. . i, 40,688
Profile Start 1638 m 0.6 | “
Profile End 5.608 n2 -
+.408 us +8. 428 e
T v8.200 v 48,200 un
I o e o L s e s L o L
§ -3.200 ue -8.208 ua
o = a@u -B.488un
Slope 8.0714 dng é G600 un - -0.608 un
= : P ’
MooBBRe W Glim = ! ]
R OBDSw b . gglsu o COEW 0o
RISO RO un  RDIN-BAG4w | S
S¢ 175483 un \ F Lw -1.008 un

<a¥ 21> 33X M= Jia4d
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; 1
CONPLETE MODIFIED PROFILE 0

. “+1.888 un
Horizontal Scale .+ 500.900 un per divisior
Horizontal Magnification % x . .80 a
Vertical Scale v 0.200 un per division +0. 808 un
Vertical Magnification v2x 58000.8 ;
Profile Start 1608 o #8680 un 8,668 un
Profjlg End‘ 5.600 ma
- it LI ’} ;JH.QWUI : .48 ua
PR
0200
& ‘ +8.280 un
| H
HE S : :
g M MR AN A A A w"-'#&"‘w 2.0
£ ma : ]
s .28 un
Slown 0.1769 dng ST 2480
=1 ;
=4 .
RoGuMu B BEBu = ; 0,60 v
alSO H?té " ;!um b | 2 5
L8768 un DIN 01809 ua ;- -D.808un
S 14595 w 2 - -2.880 ua
g _Lm“ - n .5,,5‘._‘_-,«-.?_», EERT

<@ 22> 3% MFE JtAM FUHEES
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CONPLETE WODIFIED PROFILE 0,688 wn 18,608 un

Horizontal Scale t500.208 un per division -
Horizontal Nagnification :zx 2.8 +2. 468 ua +8.480 un
Vertical Scale v B.208 ua per division
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g7t ERAVHR FE

44

LAY
kl

RTD Z%7) : 342 9g Z2AIZA(PTIN) A48 5 d= RTDFH7IEA
Analog Design LabAFe] 8731T Transducer® AH&3Mith AA e Zo) g Ao
HelEe Aqez W FEIANA 254 HlHsle 0~5Ve dgEEE o

FAoltk. o] RTDFE7IE AAZREYH =X AFE nAdste 344 F
9] ¥ 9] =o]ZE common mode rejection ¥ A% F E 7] (instrument differential) 7t

QoM ol AAFEER Holglew I AL eI ok

<¥ 8> RTD %7 M ¥

T ' A el
Excitation 1mA D.C
Gain drift 2puV/C
Noise level 0.2x pp, 01Hz ~ 10Hz
Non-linearity 0.05%, Max(G=1 ~200)
Temperature range -50C ~ +150TC
Output voltage 0~5.000V
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Remote 1/O system : remote control /O A A& <l ADF-16-AIZ v A 2 v A} 9
o221 HolHE €7 ZAEE A/D HENE AEEETh ©] AT one-chip
micro-controller, RS-232C % RS-4227F WA=o] o] host computerst 4
protocold] 2l /O datag Hzjgth. &4 channeld] data ¥& =2 multi-drop
point to point 2] 9] network® TA S ¢tk

TAE&EE 300bpsoll Al 19200bps7hA] A Edle] AL & & e FXoln B AE
A= 9,600bpsE A8 AF&3}%).

Remote A/DAX|ultt 9] Al2~" addressE 7FA™ host computerd] %41 portE
=¥ @t remote A/D series?] 4E &F3AZ 5 gl

A& modet differential W4 o2 7z} A dwltt flying capacity isolation ©) ¥ o
pew 16ME2 TAEY 48X 0~5V A S 107059 0~4,095stepo 2 93
Aok At d¥A 0~5V, 0~10V =& AF 4EA 4~20mAS A s

RS-422/RS-232C ZA1W#7] @ 4 A2 full duplex network system©.Z remote
/O system® CPU$ host computer® CPUZFe] FAlol HEZ de FAZA,
RS-422 444 §414dL& Hd 15kme| 7ol data 52 e] 7Hestp] RS-232C2 W
FA1A HFE " RS-232C 4 portE %384 host computer o &t

<I 9> do]g QESAlAH

T % A 4
No. of channels 16 ch
Resolution 13 bit
Step sign bit + 4,096 step
Input mode full differential/channel
Voltage input unipolar @ +5V, +10V
Current input bipolar : =5V, =10V
Instrument amplifier 0~20mA, 4~20mA, x1~x100
CPU Intel 87C51

Host computer24 ®HlolEj4+H 2 A oo intel 80386CPU, RAM& % 4MB, Hard
disc &% 120MB<l mlolaz HAFHE A3

Digital A" @Fe fAdeHs dFAst= ZX =24 one-chip

_74_.



micro—controller® ©a)std M8 FHFE 9 EAlprotocold &) /O HlolH &
2 1642 relay 24 2883 DC 48V, 3A°]T}

EAAME Abge] zHHEste] g AMEEE A2 AR o HEETL

I AT B2 PTINQ Z2AZAE AMEslith PTIOQ F2A A AAME 1TH

A B2/ BEZestd Aggs Foid

25 foz WMEANF £ ot &EWgd wWE RTD A9 AL BYELL

o 4¥EIZ RTD T4 &8€E MA4XE A/DHEI77L WA=

i

ADF-16-Al remote I/0°] &= o] host computerdl A 2572 BEASTE 3%
FEEA  FEAME $E9 ¥ wa oy HEeo A4 wEt potensio

o
meters] ARFHLE AL MM TEA FFAMI gov, TudAE 1R
b M 7L 9 o] g9 =
BAANE A A¥

n

T T A ¢

16 channel, 13bit resolution, full differential/channel,
/OAl =€ unipolar+5V +10V voltage input, bi-polar=5V 10V
(ADF-16AID) current input, 0~20mA 4~20mA X1~ X100
instrument amplifier, Intel 87C51 CPU

1mA D.C excitation, 2¢V/TC gain drift, 0.2 zp-p

RTDREZF%7) ,
0.1 ~10Hz noise level, 0~5V output voltage

&AYgA 2524 Sprung?
A 21 RH=100 &/ es(0d) (99

TEAEFT ALY ozt FEFALFT L5 (assmann psychrometer)®] €22
o] g8t AFFEZA T (Ventilated dry & wet bulb psychrometer)& A Za3Att,
& ZzHgAE dXao F7E FAANINL TF
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2o AMe FH AMALES st FF AFTE
EAAMC g FEFHFE ATLEYG FT2RdM 2 JAY FFU4E TIE
3 20
T =]

B Zzade st FEE Atsiit

252 224§ PTI0R F2A4gAe H714 A&7t ADL-8731T RTD
amplifierd] YHH L FHHo] FHH gho] g2 4132 ADF-16-Al remote I/O
system¢] YFHHT. voltage @< remote I/Osystem® analog input 7% unit@d 16
point, 4,096 step®] digital g2 HE &HEH,

SEASFE A% FHFE Z2IY dol= Quick BASICo| T

£

ofN

Temprature

PT100Q2
SENSOR

(ADL-8731T)

>
g

F-16-A1)
RTD Mux., A/D intel
transducer D qu%zr}\er > 23;%51
Wetbub -  ———— ] 1
CO2

Humidity

CO2
SENSOR
~— -~ -RS422
e RS422/ ; Host PC
CO2
CONTROL relay | Rs232C [sossscpu ]
) i (ADF-16-DO) Converter
Ventitation fan | ——— [ woo |
o—o—| b/o
intel] | ~—-
Humidifying | 87cst m
00
CPU
T Printer
SSR

<% 44> olo|a 2 FH 0|8 XESTH - HMolAIAH

SERY : FF ASTLEES 2450 29 39 B2 J)HLL o) E5E I
FH $E PP FAsYn
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37| ge 2ty a2y 227 S wet AAA Do
Goff-Gratchdll 93t 59 x3lE7|¢te] BAAS 7122 &9 then o] MH
7b At TaEFIIbAMEREH S -30~50T)
e.=exp(ap+ a,;0 + a0 %+ as6°+ a,0%..... (D
o7 A, 6 2= [T ]
a, : 0.07266115
@yt -3.003879 x 10~ ¢
ag @ 1.181765x10 " °
a, ' -3.863083x10 " °
ay : 1.809378 mb[ 6.414672Pa ]
259 2IFVIGARHELE-S] -30~07C)
e;=exp(agt a; 0+ a0 %+ az;6%...... (2) 8
AZlM, 6 2= [ T ]
a, : 0.08238957

(=1

ay : -2.990908x10 " *
ay @ 1.362765x10 " °
a,  1.809378 mb [ 6.414672 ]
ATFLE08 FTREOIA $571% (& 87 A8te] Sprungs] BAAE
Abg3h
e=¢e,( 0 ,)—AP( 0 ;— 0 ).ueeeuiin.. (3)
AZIM, e=e,( 0 ,) ¢ FTLE U3 THFIIIY
P: o71g [ 1,013 mb ]
A E79 gAY F¥EEH w2y, 4 25~10m/sec H Y
M= dASA = A = 0.00066 (1+0.001158 ),
A A olE Agel 08328 T3 #e AL
AdEE=RHE,
RH= 100 e/ e,( 0 ) (%)..covvoiiiiinaaa.. (4)
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A71M, e Sprungd M T FFQ

(0 AFLE g FHAe EFFU|Y

F719mban gk e A(1) 2 @ dskel P33 4(3)el Sprung
How $FEw] U THFT/ILS T AW JUAGEE AV,

AET SHLEERY $37/194¢ To) YUEEE ANshe AFY zzade
A et

FH, FEAA Y EAS 2AE7] 93t thgd 2ol RHU-21 §EERLFTA
(HansaengA17))E 182888 wrobidza 559 AZgoe] DC 4~20mAZ £¥HHER
AAACIHE AMEstY SEgoR E/\B}O% Blastgar, AlEEA dE AR HE
TR-72S 4% HolHEZAT o] v 3ttt

I < B ) S k- B

O F7ZSFA Fx

HA QA Y] AW F e HAZ 59 74
A 2EE 15~20T 9 ME3 %o, ’:}EH%E-‘E 0~90%FFoz Uik 57}

Fom BAtAFEES HEE wolol dr}
HANule #A B ofed He AXF FrE THNI] At #UE G BT

r}z
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S
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A1, ¥gE dte 44E 7Ll 144347}”“1 FE7F gobA

Ane
oh dutd o gryo s gy FARIE g
g MAARAIAE Adgrivte s Y AL S FAF Eﬂ] o
ol
2R

mﬂz

AAuiALe] w7 F 718 BAUAE |
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spray hose
comditioned
air to
growing
room e e S S Y,

exhaust air
€ from growing
room

sSpray roomn ¥ N @ =

v\_//) Ground woter

11> 371 = ME

- i A el
A7 (LXW xH, m) 0.73x0.72 X 1.60
EREANEH 371-37] g7
FRAA L ERE7 27 CXWXH m) 0.73%0.65%0.08
g A A(m) 0.475
Fa719 724 (w'/h) A= A3 420
A7I(LXWXH, m) 2X2X25
A A (m) 10
7 A HE 4 HAH = 220V, 250W
A3 4 (mm) FF BFEs 040
A5 2 (4 /min) 350
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o<
2ENSE = FIZ2E7] WEFTVY 228 FUIRE] ATV & FA
o] Bl 3H T}
<E 12> A HAXN uj A}
T = A o
g 2 oFX A B
A AL 2 A2 ol EA Y BLF AL
3 71 (LXWXH, m) 54X34X24
vl eE A (') 185
/4 A A (m) 227X 3¢

o CO2 7t2sT=A 79 vl 84424

e 27 AL GEEn 4% BFAYT 2
g A97h dow, A BAFo] Wo Yt AR Fr1Z3} X
o Abgshe 9ol watel vj$ Aotat zolnh

2 A E a2 esAL AustEA Fslo A7) 4%9] @abvks
ANE dA st AMe $9E AU 22238 Yol A4 APz
2E 15T, AUEE %2 FHoH Fr1¥oz AN oFHEE BFIT

o)
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<77 46> CO27tASEXHT| o WA X SAlE

<E 13> Al &EA A&

TR A2
& ) 2 .25 BAE 24
B%}}'izﬂﬁﬂ Q 1 H }- Q
an A7) (LXWXH, mm) | 600X750% 1700
34
WEA A (') 0.18
7F& A x) 500W X 220V & 7] 3] €]
o uk
Lo WA 05ps R-22Z = A, F27)
7 Z=
o 7h A 174 Zg 37}
LT A Pt 100QZLA A 2 =27
e AR | AN RHU-21(30~95%RH)
BFAR 72 A A GMW22D(0~5,000ppm)
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2t WA A g7

off
H1
H
2

O
of

Al COz 7t &3 7]

HAAMALY COtasE BHe A% Bulge NDIR 349 259 Covts
FE %379 B 472 AL CostaFE 2471E AHgEel Masac A
94 FREl 49 BWESE FBAE ABtag FEFY FHEA 0 4
9 PA% FHAY F A PHoz FREG. 45Y WA BAt2EEY
SYSES} wE, By BANARATE SEES 2

thE BAZFAAA
2 % 4
T NHE AN VENTOSAT | VAISALA
aSENSE
1070 GMW?22D
3 NDIR NDIR NDIR NDIR
RS | BANEY | EABaA | Bisad | 37
COE5AHHEH 0~5000 ppm | 0~5000 ppm | 0~5000 ppm 0~7000 ppm
z2747) 4~20 mA 0~5 V 4~20 mA 4~20 mA
oA T2 F7IdH - - <= AA
538 AFAFE COMAMY FALAL T78Zz F7I8 AEHs] 7154 CO:
F5E 235 e Al2"dS FAsE, HAAuAe] T2 BAEATE Bo] EEEHY
2, %57 we AE nesel WA, M4 UAE AAND $2E B

2
_k':_J,
o
e
e
o
%
T
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<E 15> EMMIIASE RN CO2 JIAEAMARA
T A4
24 GMT?222, VAISALA
34y H B A A, F714
Z4H Y COz 0 ~ 5,000ppm
3ls 100ppm
A &4 E 2Ade 15 %
STHEE 15% ol
F7NAEHY A7 ¢Tmin, PVCE 2
- ASAN 2 NFHEFZTER)
[ ]
B BaNAY BE S
j I =1o (1= ket)
{
L EA-S5-ELE J

<3 47> BHItASE

—_—
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- AMEE COAM Y F7) - AFSAI 2R

«««««««««««
}
----------- 1M R R
|
Water separation filter ‘ ---------- sz dl
}
( Air pump l ........... MER) B2
}
r Air heater l """""" MlsE X &
|
rGas data analysis ] """""" NArss &4

<Y 48> BMItAEE MEY ASHA

o WA S BABYA AW

SAAMAR COZIANE HAste] BAAu B4 + Y= AZBIINLY
ad3 ol AASAT. WAAMMAY W1F/E BHE Fahol wr)s o3
g AR B2 WEEG. §71371E F1YEE ARl 1A sl
A+ E AH AAANAD GRS ol e BNLYE FI1A F/2F
N FES} SEE ZHNA WAL BRBe Y HolE £EuA AT

W g A oo

T .L_emuwzn
wlol QoA 800ppm o7t AFse, Bata BT} FolA D Bl 4R S£F
JEEREERE

B Ao AR FABEMYE Or)F BlaE 34 & Qb Ead A

2 9]
T o3 gdATlA SAHVNEAN 0~5000ppmo]H 4~20mvEEHE A2 FHo



cnz & ide wAAuAL A @R Tl dZste) ARF dvtE FE
et AFo g7)5A sk

Cultivation Cultivation
room 1 room 2
A »
) M
fon
pump fan fan
Filter ﬁ J fan (@
heoat } filter
exchanger
heat
exchoenger
RN AN
vy

<3 49> CO27tAs=XMOof HARu] EI[A|A-H

Bl A ALl A TE2 B4 7)) FEE

AAA 5ok wjE o] A sho]

1) #A Al FFE5HA2E

slel22 A FE ) 9% AFLA FAE AWAUY LE, FE CO, FAFEE
Aot ABEHS AT Rolm tolrt WAL A5 BHBe) ol & & Utk
MAAe] M BAeEE WA ESo wet Aozt et 12~20C Helel Ao

B SEHIE 80~90% FEolth wAlel wel W S AA FEel CO; A%



£ #AE Wds s

23 525 WAANA W F0e] £E 2D FEWSE e Aotk ZeX
o

SEAMZ AMREY AT 2EFS 18~20T HHolA Ot 2=HMAE &

o TR FF) WM 2 o7k Utk

Esh 3 Aol 1T o) o)tk

<@ 50> HFEHOIE HolHSFT H HolA|AH(s7[AHHA)

<i 16> Z

il

SHEZHAAH HAH

_'TL

=

A i

/Or &¢
(ADF-16AI)

16 channel, 13bit resolution, full differential
/channel, unipolar+5V +10V voltage input,
bi-polar =5V *10V current input,
0~20mA 4~20mA X1~ X100 instrument
amplifier, Intel 87C51 CPU

ImA D.C excitation, 24 V/C gain drift,
0.2 p-p 0.1~10Hz noise level, 0~5V

output voltage

FEAETA Pt 100Q&2AFH &5
Sprungd o2 A - FF2E 357
A RH=100¢e/es(8d) (%)

wi

<

A3
=~

e
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Holglth, z2eln AstgE HAosiA £2RAH 37 e
m o2 Werh AFHES i Bd2fA=E A
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B }E} Frdte] AT Asrz LA

<2l 56> W AXME| AL 27| x54A($H s
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AR IV} FEE HILETF Eobdel we F719
FE7F oAt MY dE Folle EoiA 9 7]&e]
ARFVNE 7tF & B #HAagH. aydE=E F
a7z d 3 %] o 7tE7E BVEEE EolA 4,

ey B gzaAsEe FABIL AsSE AFETRE BAEEA

FE7b FobxA B HAM) T FEZ F7

FE7t A AAHBE )
fX A AEEE EOHA
BgEst RopAEzE

A F718719 AUREEE 8~20% FF ¥Y & o HAMAuALe] AArkET] HE

o2 o8F & g Ao WHET

8

8 &8 8 8

- SPIEE e WIS

Relative humidity(®

10:30
10:47
11:04
11:21
11:38
11:55
12:12
12:29
12:46
13:03
13:20

3 13:37

I

13:’54

14:11

Tirredtr.rmin)

14:28
14:45
15:02
15:19

——OpIRE . UPlRE

16:10
16:27
16:44
17:01

<@ 58> Z7IxstAle EUB7IG HE37I9 2 - 55HE

(3) BRI BAHGH B

HAAAL T8 exE 15T+ Ao, AdFE B% F52 =2 F

A 2Lt FAANIEM FEANY 75 E
of o]/go] %“&‘8}21201 Eew 219 ¥ L-AF
O gRollE 4HY F V-2 AFY HolH FHA~
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<E 17> SIIAMA 9 22 Z=AL

T2 4= ENRE: o4

VAL 3718444 5 2

(NDIR 0_5000;pm) R 209 ¥ HolE &g 1%

VA B 718 : dele s x7d
AR Ty)=x3s o) & - ©

(NDIR o—gooopom) g 37IES | HYF (LCDEA A4

L 3 1

A/\}' 07]—1)1\_}_'/% q_g_zq 60%1_ & i\?ﬂ%} O % 2]

(NDIR 0-7000ppm) o " % o2 A4

LA} 57) 34 o . ; -

(NDIR 0-7000ppm) As F71x3 | 21d F Holg&s 13

<E 18> A& CO2H4IMo 74 ZAL
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FEE7 21 WAEAS} BFoE

%L
Bl Eo] W dxdolM 28I ALY F AxE AAHUT. o AR
2

A = 3,000ppm< 71Fste] AFstie | 50%7Fs FUA
TR 090%E BAR AAZAY Y 7F < 5%EUT W¥dm, FRAAE 24A3T
A 0.33%, 72417734 1.08% 2 < 2% (24h)o) Bl 94 e g YEAH
W WAHHAE 24X AFA 055~137%2 < 25% (24h) & FE YERA
on, AHAL(50ms interval) 2% PITO.Z IAAZ AT AEA(S 2%) ool sith

l

<iE 19> SR SHEZHI7|9 JIE@ IR J|E

7 ¥ K =4 2771717
= 71 & g =
(3,000ppm 71 5 °
A A} 50%7F 25 0.90% < 5%
24N 7k AT 0.33% -
CEEE
72 1.08% < 29 (24h)
24N 7t A% 055~1.37% -
A=
2 1.81~4.33% < 2.5% (24h)
AAA 50ms interval < 2% < 2%
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Ae Ae Y=0.0207X* -39.719X+19036(R?*=0.999) olgow, o] BAAL nx9 9
Aol Y Aoz Yegth o AAAE 722 F71F vartad % dolHE AF
B2 ey sl 24aR

3500

3000 ;\\55

2500

2000 y = 8>h¥l7x2 - 39.719x + 19036
‘Hi\z;o.9997

1500

1000 “\\\\\“~\\\\~\;
500

O L 1
550 600 650 700 750 800 850 900
Sensor output value for light intensity (m/r)

CO. gas concentration{pg
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