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The Evaluation of the Performance on the Electronic

Relative Humidity Sensor
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ABSTRACT

The reading values of five-types electronic RH sensors at
standard RH environment that produced by saturated salt solutions
were used to test the performance of accuracy, precision, stability,
and aging condjtion. The adequate calibration equation was

; estabilished by regression analysis technique.

The experimental results indicated the precision of Capacitive
type sensor was good in the full of RH range, however, the
Resistance type sensor only had good performance in the lower and
medium RH range. The accuracy of Capacitive type sensor can be

{ improved by quadratic calibration model. The S. E. values are
| below 1.0% RH. The adequate calibration model for Resistant type
‘ sensor inclued a four-degree polynomial equation. The accuracy is
above 3.5% RH. The aging condition was not significant within a
half year for Capacitive type sensors.
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REPEZES » REHNREMNEN(Mea-
surement) BZEHDOENMBHREFRER » W
ZEAAMAXBEAREZZS (N 22 -A
o) BERTHHENREZEARNAES
ZERERES - RitERNRERNRHEOEELE
REH-

ERPERVEZ ZHRNERARBRES (Cole
and Reger, 1980, White and Ross, 1983)
migK8E (RH, Relative Humidity) -
K S (Partial Pressure) » BB E (Dew
Point Temp.) » IRFKEE (Wet bulb Temp.
)7 e MHBERBAE LM (White and
Ross, 1983) - FEZ BT TRAMHE B0 -
AR TFRAELMERHRENORER (Sensor
) HUEBCHEEZ2%R MEAEARBESHE
hiZ Nk K (Mitchell, 1985) o LB g »
SHEFIHRTREERMASH S BERX (Resistance
) 71eAR (Capacitance) HBIRERESE
THEEZHE » DUERH LB E A o

HRLZHAREHMT ¢

RN FI RS AR R ENREE L

i o o

RIERBEZRNEEEENLBERT -

BIFHHEMRERER £ HERMEE -

AT RERIR ERER S B IEHER o

(BB A & M EHRE R B 2 et o

S XREH
CRTFAEHNRERERERRE

ABHARES (Resistive Hygrometer)

RS FEEHRERHARERE Y
REETHREAR S > MGHEEEERK
HEZHENREME  TBEFRAZRETHS)PE
#xH - bESTHEE (Lo 2 1984) o R
BZRAE  BHERBEESE  MEBEH:E (b
0 -1984) o

BEARRE: (Capacitive Hygrometer)

HERER - EARBRAMNARS TRELTH
HEARRBUTAREE 2 HRYE DR B TR
ZHBREME -  THBEEN=0 > dRELT
HEEROR—RRRHERAHE (Hygroscopic

Polymer) - iR/ RBEZHM » XETHRR

RAMYBIRYE > MAHH LB BB nEFER

# (dieletric co-nstant oastant) FIEAE
OREFZRIEAN

REFZRERERERERR—RENR
EREZHPHERKFBARNEEEZLRMBE
TR% - FRZERREEATAASEER &
BHE: » FHEREHE ELGEK » 1989) o

EHYRERREZHE

AfERR

Bl fe A AZIEE » AIRERIRERES
ZHEEBRIOT ¢

a. #pEH: (Accuracy)

EHE (Measurement Value) B ERE
(True Value) Z#ARE » MEZERK/DA
BREMALH o

b. ¥#%# (Precision)

REREARAERH RS RE RN
ZERM -

TRABREEEESG L2 BROE 1R B
ERFEAREB 2 o MR EHRE - M2
EWLLIgZME (S, Deviation) 7% M%E
BIMERBREERT - F—RAUEBREEZ#KH
EEMAEFEY (Coeff. of Variation, C. V.)
+C. V.=S/X, X 55 - C. V. {H&/NME
HEHERE -

c. By (Hysteresis)

RERENERNENEERZZE%  MAK
T FAENE  ARBERER—ERERAE
WEZERHE -

d. ®E#: (Stability)

RERE—BRPEN S BEMLE » JLEIRE
HEHEZEE -

BEAMREZEL

HRRERER S TERETSRRE « Ré
H3R2E (Systematic errors) FEEHR2E (
Random errors) (Lafarie, 1987, NBS, 1986)
o R REZ FTEELRRNRERRRL SR
# (Nanlinearity) HHEAEREMBEZE
®o ERERBNER RS 2B NHEAHE
FHAMLNBE o EBHERENEL FERFNRE
R EBPEMHKEBEZ2LERE ) HEAER
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True value
Average measured value

Times

True value
Average measured value

a. Accuracy and precision

True value

Average measured value

Times

b. Not accuracy but precision

True value

Average measured value

¢. Accuracy but not precision

d. Not accuracy and not precision

Bl ERNEREgERETEZER

Figure 1. The meaning of accuracy and precision for measurement.

BEBREENG > TRSRERS BT
B -

EREEERZNTIERRENDEME TR
MRS  FEETRENKEZEEMEE
BURERSHRROER » WASHY » FRGEEY
P R ROER LB 2 R - AE S
B E W R R R R N R A T 24
BRI B o

RES . EME S BN ENRE 0 F2 0 BN
Bifdl (Exposure time) @ SEHIBFBIEBEE. ...
SERRFYE o MPRLEH LW HREHMR
PEBHEE c ERTREHE > ARSHTER
2% HEETERARTEENARRE
E AR B RE RIS -

UERESHEr S-FRe&REL (Ag-
ing) P > REMERSERA &R ARETE
HEENBI%  HIREREET 2 bR R
FERENE B RR AR o

mEE st F A RRE T R

AT EEREEEME
HEENTHEREREMNERE  BEERHEZ
RBEERM IR ERTSE - LRHRERTEF
FBHR o Z1980ER 2 B RIER U EWRILR
RILEFH R » tnLabuzaet al, (1976). » {RILAIHE
BRAREREEETER 2.0%RH e Troller
(1977) ¥ Sina Scop REZMHHEH  HE
HEES 74-99% RH » HiGsEmls 1.0%
» Stolofd (1978) HHILAELIEI B MBE R
T2 R E AR R RN R E
1.0%RHZMH o )

ERFIAF SRR R R R F ER
BERXZM2TEEZ P AREEEREZ
P RERERETRE RHVEEERH RS
fE#A - LIS AAHRE (NBS, 1986)
REVEM B M2 R SHE R R EEEER
HERNEEEEY - ERBEO T —EHLEER
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RAAERERO T OEREEEL G EERER
(Confidence interval) » BLUHME 2R
MEERRXE SRERBHMEMEEE » LAk
B Troller (1977), Favetto et al (1983) &
kitic et al. (1986) Z&HIREFFA o

BSER 5 4 Bi i

ERMEENRERESRZ K IEREETH L
BRERE - MRERERCHEHREREZMZA
) BRARRER ALETEEE o HEHRE
R#T—HR S BB RRESTEEKE (
Point estimation) - BEZEBEBSTHGHES
» RRIESR IR IE R AN BALA IR FHUL# 3T J73k © Fav-
etto et al. (1983) ¥ Vaisala RREZRHEEH
sh L 6 T S F IR 5 PO BT RIS RO 1 (E B T
EETERGI 0 RBEBREREERX > y=a
exp (b*) ZRamed: gt E o Stamp et
al, (1984) Z=## Rotronics ¥ Sina FR&ER
FE2R 2 MEAETA TR » FIH R ER X R ER T
MESREREZ R » XA BEREBRNR AR
fli (Coefficient of determination) - {H7E
BEZ RHEER&AHRZEM - Kitic et al.
(1986) ¥ Novasina R HH » UL
feEkk (RH HERS58%~97%) BEBEHER
ERE » ERBRREEEHERYE(r*=0.9986)
7 o Sagny B Drew (1987) # Rotrnic
DT RIESMW %4 » FIA 8 EafnmA® (RH
#E11.3~84.3%) L@ ERPEERTERN
WAz A EL R ERER £ EHK &
AW EREFEARFNRERENNEBYE

f ERAYAR A BUHRESEARKE
REREZHENTERE - dRNEER SN
S BEHRSERRBEVHLURSITRERES
ZHERE o B2 HAELESRERS: » MHERR
BRHEREHAMZHAE -

CREFBANRGEE

REBOHEA BEEETEANF I EER
PREFE (R) B3 REEEEL.ORENLGREZ
AR HEENGEA SR HERERFREER
REEABEMABBHFEBHAAENYE (Myers,
1986, Helland, 1987) o
 EERERNEBEFRD 0 Weisberg (19
84) HEREAMNRESBPME : BEH (Fixed)
REMEEHE (Random) 3% - EEk#ik A

BRAZAHEE & R ERT 2R o
EEHRERERARBEMER Y -

R R AN SV EANR E R RS
B0 o 70T X6 0 B U H R 4 OB EE 1T TR - 4
B RERRFAtREEREVEHECEA
EREMm M TR - TIER SR E WA B
S ERT o LIS AR AR USRI E R
= GEARRAZEBERETHRRRERFIEE
HZBMAE  RIERZMBRNZEEREmIR
o Mt UEERAHBREEREZR » HBEWR
BERMEERERNER

R B - k@R (fitting-agr-
eement) FFFEAYE: (Predicted ability) e
EfeHEREEHAMT @

(aMk &t {E#E¥ % (Standard Error of the
Estimated Value, S.E.) =s. &zt ERALTE
HEEBYE  HAEARNT @

SE.= }/ E(Y Y)’ (1)

E&Yﬁawﬁ yﬁ&ﬁZﬁﬁﬁ’nﬁm
BEE > PREAZ2BEAEH o

HHFEEREERSR  (VEM2HBAHR
BAZEE  QEHEENHEGHENEA » TTHEE
R Z ki - HREHARADSIV BB AE
EEREE  AEESTERSITRLACSHE
i (Outliers) Z#s o

(b}FRBIZE 2 (Prediction Sum of Squ-
ares, RRESS) - izt BHREALMERAMNE
JitERE > RRESS EZEFAWT : EFEK
B (nf) hREBE—ABE  FAXGKZEERE
(n-1) BHETER » REEHEXT - BEE—4
BB AR T D ERBARE v 2 F—4
PRZHANRELOB ea1=yY. Vi1 ° REFE—A
BTSN E S BRa MRS i - L
gz (n.,) ABBETEFMEIEEEAD o
P aBBRAERN IHERRANE v 0l
BB THANRES e 2= Y2-Va—2 ¢ HIHE
W EWE—AEEE (en-1Georam e n))
HEBEZFHRR

PRESS= é (e.-1)*

R Vi1 B Vi {HigE®ir » Bt PRESS
BEMETREBAEANEZ (True prediction
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errors) o BZEfl y: LRARANETERZE
BoF BREVHRS—RBEZ A ES .

B BE A RER PRESSHE 2 ERE
87T PRESS {# » "7 F|fl PRESS B fHfR
SHERRE S LB E R R B REFRS
3leg.-1l o

O 3

B RN ER RS B R — R EER
HYOMRITEGER - FRARAAEERE 1
SHREEE - HEETRETLE  AISHEE—
Ba#% (Myers, 1986) -

DEEAKN LK
EHETANBBRAHE R ESRE » H
HF-#e BT HEE (Weisberg, 1984) -

=-HHRAE®

TR A R
AR DR AT OEAa SRR D SR
HHBEREDHRERESREENEZR » 87
BRI AL 2 R E AR LB
o HARERELERERES S HEHERRERH
# (Calibration Curve) o

#1. AETEERRES HEREBE .

Tsble 1. The ERH (%) values of Selected Saturated Salt Solutions (25°C)
LiBr 6.37 (0.52%) NaBr 57.57 (0.40)
KOH 8.23 (0.72) KI 68.86 (0.24)
LiCl 11.30 (0.27) NaCl 75.29 (0.12)
CH; COOH 22.51 (0.32) KBr 80.89 (0.21)
(Mgcly) « 6H,0 32.78 (0.16) KCli 84.34 (0.26)
K:COs 43.16 (0.39) KNO, 93.58 (0.55)
Mg (NO;): ¢ 6H:0 52.84 (0.22) K:SO, 97.30 (0.45)
From: L. Greenspan, 1977

*: The deviation values of the standards

DR ERES BREHE : 0-1004 RH

R R R S E AR kR #wrEY (20°C) @ + 2 %(0-90% RH)

SR ¢ + 3%(90-100 RH)
AB IR 3 R BR BEGERE : ARY : ENEK

R E TS Niniaturized Dew Sensor-
P Type (Hosios) » BB &Y kiRt Hnem
HER > MARENMBAEFEIOED L KE
FEES 0~60C > 0~100% RH o {5 FHRBEF
AREHNREHRIECHBRARZEEY o

BERAKRES

a. TRH3A #

WEBFHRAERAWEETHRR G  BRTEM
BEHTAEZEEMBRZ N BFERBTRE o
ERNZREMBEVEERD -

b. Humidity Transmitter HMD
30UB '
BERIE B Vaisala A7 XFE
HEBWMT
REFETTH: : Humicap H 0062

K =1.041—-0.0036T +8.3%10-5.T*
—3.5%X10-".T3
T=EE&EE (C)
¢. Rotronic Hygromer Transmitter
(1-100)
BEREHE B+ RotronicA® » T EH
BR
REVETTHE ¢ Retionic Hygromer
C-83-N.
EN®E : 0-100% RH
#aEd : +1.5% (0-100% RH)
B 0.5% LR
BEH 1 1.04RH (1282/)
RFER:R : 1082 A
BESRE : £0.05%RH/0C
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d. Rotronic Hygroskop GT-P
Sensor
E R Rotronis A7 » X ER
BINF ¢
RMETLH ¢ Rotronic C80 Hygromer
EJN#HE : 5-100% RH
HREERSC): 2%
B RN 1%
RIER:RE ¢ <<10 sec
BEGE : £0.05% RH/C
LB A RURE » MEERHARER
Eff -
EREREERRE S E
+VafE f A B 5 B R B 250ml . = AT
B T SRR EERINA BREE R LA
ST o ZEE NI o RIERRARKELBHRE
BARAARTEARA (B2) - BRERTREKE
B ANK SR BMITLINEFSE » BENEER
ER2C NBZERBBEMREMF+0.1C -

Transducer

Rubber stop

Metalic filter

Sensing element

250 ml bottle

Slurry of salt solutions

2 RH RERREER
Figure 2. The RH sensor and calibration kits

RO R 2% N B BRI e & SR
YERARNERBE BN - ERYIBER HE
» ARE A RESUIR » BRI ERRN
HEZE®-

Ek BT Bl HE A

ABHEEEBTYE

fERHRS 0 BRBHEMKER » Rotromic
GT-PRESRM Vaisala HMD 30UB trans-
mitter ZHEBEHTB[ENS » UERENZFHHE
MR LK - YU LBERABAARERE
EEMEHENNE BE o

BRIE SRR Z B

BREFERAADEZZERNHEMNSEEZRE o K
REBHEMLEREEEENRBTARBER £
EfBERS S.E. PRESS, PRESSHE =R %HE
faf RECEZEEYNEBETHERNEERE
% 1) Cook’s Distance HaliE# (Myers,
1986) _

CRIEZI L B E 2 Hh#

LI FiaRERETEAR BN » KF-
BERMATEAREMBBRZ LK AT
PR EAS A R R » AR AL RRER 2 KR o

DENCHENEEZHE

LS. E. BiLEES » SR BRERRER
RIAECB BT EZVE

M~ EREH S

OREZRUETHREZEMTER

BRERESENSEAEERNEREREZA
» FiEFEREmE 23 Bixm o Ll 0.1% 2%
EAESBRETERE  ARREZRHBENR
ERRPISEIB R » THEREHHREXEREE
BEFOR AR > FRAREARTEHRRTER
Bz K3 o

M2 TARSEZ afISARAFERABTREA
ARAREFHHRETRER 2.5MEERTERK » (A7
EHRREZHEARRZA (I KOH, Licl) B
BREHEER > REEETRMREER > FETH
b B E = R R 2 R o

FIR > R B LB R R M IR BE i IE SR B L
#E A (Chen, 1988) » LB A BERKERNE
HASERBEIEZH o

O EERERE

MR ER AR E it BRotronic GT-P
RRERM Vaisal RIERAFALBHBRE - £t
HESRUFHRESZRERNERY -

ARotronic GT-P RAES
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Figure 3.

Figure 4.
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Table 2. Equilibrum time of Saturated Salt solutions at 25°C Solutions

Salt solution Time (hr) Salt solution Time (hr)
LiBr 6.0 NaBr 1.0
KOH 6.0 KI 1.0
LiCl 4.5 NaCl 1.5
CH,COOH 1.5 KBR 1.5
(Mgcls) « 6H;0 2.5 KCL 1.5
K.CO, 2.5 KNO; 1.0
Mg (NO,): « 6H:0 1.0 K:SO, 2.0

# 3. Rotronic GT-P REREHRMBAKRE 2 BNME

Table 3. Measured RH values of Rotronic GT-P sensors for saturated

salt solutions at 25C

CH,COOH MgCl; »6H:0 K:COs Mg (NO;): * 6H.0

KOH LiCl
Measurement 11.5 14.4 26.2 35.2 47.8 56.2
11.6 14.3 26.3 35.4 47.8 56.1
11.6 14.4 26.1 35.3 47.7 56.2
11.7 14.2 26.1 35.1 47.6 56.5
11.7 14.5 26.1 35.3 47.5 56.6
11.6 14.4 26.2 35.4 47.6 56.5
Average (X) 11.617 14.367 26.167 35.283 47.67 56.35
Std. Dev. (S) 0.0753 0.1033 0.081 0.1169 0.1211 0.2074
CV. (8/X) (%) 0.65 0.72 0.31 0.33 0.25 0.37
NaBr KI NaCl KBr KCl KNO, K.S0,
Measurement 60.9 71.4 77.6 82.7 86.0 94.4 98.4
60.9 71.3 77.6 82.5 86.1 94,2 98.5
60.8 71.3 77.5 82.6 86.1 94.2 98.5
61.4 71.7 77.2 82.7 86.3 94.3 98.6
61.3 71.6 77.1 82.8 86.1 94.2 98.7
61.4 71.6 77.2 82.6 86.3 94.2 98.7
Average 61.117 71.483 77.883 82.65 86.15 94.25 98.57
Std. Dev. 0.2787 0.1722 0.3125 0.1049 0.1225 0.0837 0.1211
C.V. 0.46 0.24 0.40 0.13 0.14 0.09 0.12

REAMBRHETING 3 » EEEEBERER
BN R EBR)N » 7€ Nacl fafEBRERK
RoMEEME (0.31) » HKk% NaBr 2 2% #(0.28)
o L EMALE (Coeff of Variation,

— 86
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RHZR -
B. Vaisala g
HRURRRESR 2 25 35/ 0.30 » C. V. f&
 1.0%0A BiEERNEBMREREMZA »
BT AL R RS R P B R E W -
C EHARES
AR E R R TEGR  ENE (AE

®4. BHEARERCHRNBARREENE (TR

Table 4. Measure K. Ohm values of resistant-type sensor for saturated
salt solutions at 25C

W) FIRE 4 o i TALERSENE RHEEZ
FENEREE TSR - BEEEHERERNS0
%W EHERTIHARN 0.5 C.V. EXR1%
° ¥ 90%RH LI L ERHEHRERET » C.V.
fEEE (KNO; ¥ » 4.62, K;SO,, 6.08) o fitt
WATER TR o EERER N E AR EER
REWE THRMELF -

LiBr KOH LiCl CH;COOH MgCl; » 6H,0 K;CO; Mg(NO,); « 6H:0
Measurement 11.44 11.80 12.84 14.10 16.22 24 .4 23.0
Unitsik 11.50 11.83 12.89 14.15 16.30 24.5 23.5
11.46 11.81 12.85 14.13 16.35 24.6 23.5
11.47 11.82  12.87 14.15 16.31 24.5 24.1
11.49 11.82 12.89 14.20 16.29 24.7 24.2
Average 11.472 11.816 12.868 14.146 16.294 24.54 23.66
Std. Dev. 0.0239 0.0114 0.023 0.036 0.047 0.114 0.49
C. V. (%) 0.21 0.096  0.177 0.258 0.29 0.465 2.08
NaBr KI NaCl KBr KCl KNO, K.SO,
Measurement 26.2 39.6 55.5 96.7 152.0 140.3 53.4
26.4 39.8 57.1 98.2 153.5 140.7 46.0
26.6 40.3 56.5 97.7 153.5 130.6 47.0
26.8 40.5 56.0 95.7 154.8 133.3 51.0
26.5 40.3 56.8 98.2 153.0 126.4 50.0
Average 26.5 40.22 56.38 97.34 153.36 134.26 49.48
Std. Dev. 0.224 0.526 0.638 1.01 1.01 6.21 3.01
C.V. (% 0.85 1.31 1.13 1.04 0.66 4.62 6.08
B A. Rotronic GT-P RESE

Rotronic GT-PR&HE2E 77T & H i & S8 82
(HETMS > FAEME%) & BENHERE

Ep RHBERY: (57.57%-75.29%) o LIF &
BB 2 A RN LB # E X SR S R TE h i
WHEFHEENEZREY  BERBE B &SRS
MBS o

Vaisala REESRZEBBEKEMN Rotronic
GT-P RRIER o B WAENEKEUREENYE
RN ERRNTAEE -

() HE e 4

Y Rotronic GT-P RRMESERFIEBM
5B BB M OER » HERF ST
REBEERETREHERANER » F—KK
1F shag S B OB RS B ANK 6 BT R o R RYS
EBMANE6 o hk 6 TAREERBARLETERNY
R i » (AHBESHERBMHMBHR » REE
HEEE ROHgSEE 2 6 ERERS » PR
BES&EMSG  HUBRTHAERERBIZKIERZ
XY EREMEBE A AEERERNRE o ZXAM
A2 BEEBB S HRGEREEG » AREEX



% 5. Rotronic GT-P FEERRAFER IR HHE
Table 5. Reading values of Rotronic GT-P sensors at differeent period

Standard desorption adsorption desorption adsorption
1st 2nd 3rd 4th
8.23 11.3 11.4 11.5 —
11.30 14.5 11.4 13.9 —
22.51 26.0 26.0 —_
32.78 35.2 35.4 34.8 —
43.16 ' 47.9 47.3 46.6 47.5
52.84 56.6 56.2 55.8 56.5
57.57 61.3 61.8 60.2 61.4
68.86 71.3 71.1 70.8 71.6
75.29 77.8 77.5 77.0 78.2
80.89 82.7 82.5 83.2 -
84.34 86.1 86.2 86.2 86.3
93.58 94.2 94.6 94.3 94.3
97.30 98.6 98.5 99.6 98.6

#6. Rotronic GT-P RERMBEMLXZEERS IR

Table 6. Results of regression analysis of two calibration model for

Rotronic GT-P sensor

A. Linear model
Y = —4.20956+1.02590X
R2=0.9994
S =0.757
PRESS=45.574
Slei,—i| =49.43

B. Quadratic model

Y = —2.4751 +0.93745X +8.10874* 10-*X?

R2=0.9997
$=0.5173
PRESS=21.56
2| ei,--i]=31.26

HEEMBRBROS HERFOBRRES - X6

PRAEA LK R (S.E, PRESS, 2,1

HENEREK ) L SE. RERRERNERE
B 0 HER = RARAR0.52 0 JLEZFIKA L&
BR-o

B R AR SRROGT AL BB R YR
ABENMBANEAEEEZSF  Hibaa 8K
ZIEREBA Y WA BT AR R - Rt

SRAMAETH SR RESE 2 R IEHER o

B. Rotronic I-100 mpEss

BRI TE dh 2 A TR RN ST o
“RABAZ EBARNESEZ 0 HERER
ERHR o EEMEA1.01HE/0.71 - BEBAY
3% (A D R B R 50 1 R O W A R 28 2
LR GT-P RMES - UFM=AMR » AN
ERERZ RSB MR LU F Bl i
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#7. Rotronic I-100 BERAHRTERA 2 ARITHER

Table 7. Results of regression analysis of two calibration models for
Rotronic I-100 sensor

A. Linear model
Y =2.9395+1.005893X
R*=0.9989
S=1.007
PRESS=70.36
2| ei,—i]=48.24

B. Quadratic model
Y =4.3752+0.91109X +9.8109%10_4X*
R*=0.9994
S$=0.708
PRESS=35.78
2| ei,—i|=35.92

#8. WA Vaisala MERHBREERZEBSITER

Table 8. Results of regression analysis of two caibration models two
Vaisala sensors

I. No1l
A. Linear model
Y=0.9252+1.0224X

R®=0.998

S=110
PRESS=19.80
2 lei,—i]1=13.08

B. Quadratic model
Y =0.8221+0.92259 X +9.722% 10-*X®

R2=0.999

S$=0.78

PRESS=13.82

3| ei,—i|=11.67
I. No 2

A. Linear model
Y=01118+1.0006X
R2=0.998
S=1.04
PRESS=1850
32| ei,—i}=12.75

B. Quadratic model
Y = —2.6697+0.94896X +7.114% 10-¢X?
R?=0.9997
S$=051
PRESS=5.118
3 lei,—i] =557
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Figure 5. Standard values vs. reading values for
Rotronic GT-P sensors at three stages
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Figure 6. Residual plots of calibration equations
for Rotronic sensor (6T-P).

Linear mode!

(a).

residusls

o. 20. 0. 0. s0. 100.
Predicted value
(b). Quadratic model
» .
.: - L]
H 5 - .
£ L]
‘; -
o -«
LJ -
-8 =
»
.
.
.
-1.% -
° 20 ‘0. 60 0 100.

Predicted value

Figure 7a. Residual plots of calibration equations
for No. 1 Vaisala sensor.
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Figure 7b. Residual plots of calibration equations
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#9. BHARBEREEAZERBTIER
Table 9. Results of regression analysis of calibration models of
Resistant type RH sensor

A. Range (64—97.3%RH)

Y =—54.682+6.668X —0.1173X*+8.7863% 10~4X*—2.3385¢ 10-¢X*

R?=0.9634
S =6.61
Where Y: RH (%)
X: Kohm
B. Range (6.4—80.9%RH)

Y =48.2895+5.9909X —9.4929% 10-2X2+4.8291% 104X

R*=0.9823
$=3858

C. Range (64—528%RH)

Y =—207.565+31.987X —1.4294X? +-2.2335% 10-2X?

R:=0.975
S=345
D. Range (10—80%RH)

Y=-40.985+546 X —8.41% 10°:X?+4.197* 10~4X?

R?=0.97511
S=4.05

E. Range (10-60%RH)

=—18.482+15.807X —0.5005+5.55X * 10-*X3

R?=0.962
S=434
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Figure 8. Reading values vs. standard values for
Resistant-type sensor.
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A. Rotronic GT-P &R
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#10. Rotronic GT-P MEREAREEZHNE
Table 10. Test of the Long-term Stability for Rotronic GT-P sensors

stage 0 1 I N N v
Calibration 1989 1989 1989 1989 1990 1990

Period Aug 7-14 Sep 4-11 Oct 1-8 Dev 3-10 Jan 23-30 Apr 4-12
NaBr (6.37) 6.7
KOH (8.23) 11.3 11.5 11.5 - - 7.3
LiCl (11.30) 14.5 14.4 13.9 13.6 13.9 12.8
CH,COOH (22.51) 26.0 26.2 26.0 27.5 27.7 23.3
(MgCl,) « 6H,0 (32.78) 35.2 35.3 34.8 35.9 36.4 36.7
K.CO, (43.16) 47.9 47.8 46.6 47.6 47.0 45.7
Mg (NO,); « 6H,O (52.84)  56.6 56.2 55.8 - 56.7 54.9
NaBr 57.57) 61.3 60.9 60.2 61.3 62.0 60.4
KI (68.86) 71.3 71.2 70.8 72.1 72.7 70.6
NaCl (75.29) 77.8 77.5 77.0 78.5 79.1 76.7
KBr (80.89) 82.7 82.7 83.2 — - 82.4
KCl (84.34) 86.1 86.1 86.2 87.2 87.3 85.9
KNO; (93.58) 94.2 94.4 94.3 95.2 95.4 9.3
K,SO, (97.30) 98.6 98.6 99.6 100.5 101.0 97.3
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I Stage2 RIEABAR ¢ FREWT :

y=-2.535+0.945X +7.44x107*X? F= (8.67—3.11—3-_1_2)/(23--10—-10)=2 5

RSS=3.11, d,=10 (3.11+31.3)/(10+10) ’
RSS BE2THA » d, BEBE B TETHBTF(3.20, 90%)=2.38
I StageZ BEHERMT F (3.20, 95%)=3.10

y =-2.6694+0.949X +7.144 X107 *X?® LAO0%5 15 B BE LS » 58 1 M [ R IR IE bR
RSS=3.11, d,=10 BLEREERREE 0 ALSZERES LKL
Aot IRIZHER  HEEHEZAR W AR IEMARILIERRE 2R o

y =—2,781+0.938X +4.4347 x107*X? AR IR IE iR Z L AS R R11BTR o 3

RSS=8.67, d,=23 Rotronic GT-P RERMS » EMMEELHZR

%1l Rotuonic GT-P RERBEAREHZ LB
Table 11. Comparison of the Long-term Stability for Rotronic GT-P sensor

Comporison Significance | Comporison Significance
0+1 — I+N+N * ¥
I+1 * I+0I+N+N * % %
O+I+1 * % N+N+V * ¥
I+N * ok N+V *
N+N —
Note : — No significance

* 90% significance
* % 95% significance
* x % 99% significance

%12 Vaisala REZRSABTEZ LK
Table 12. Comparison of the Long-Term stability for Vaisala sensors

No. of sensor 1 2 3 4 5 6 7 8

I+1 —m — — * k¥ * — * %k *k * k¥
I+N * —_— — * % K — — &%k koK
I+01+N * %k ¥ — * % ¥ * %k K * ok — ok ok * %k
I+N+N * kK * * % %K *k | * * %k ok Xk
N+N * — * * * % ok * | — * %k * ¥

Evaluation® B A B C B A C C

Note 1. Symbols of significance as Table 11.
Note 2. A: Excellent

B: Medium

C: Not good
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Figure 9. Standard values vs. reading values for
Vaisala No. 2 sensors at four stages.
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Figure 10.Standard values vs. reading values for
Vaisala No. 8 sensors at four stages.

ZL WHAHMHREELPEEZHEE

Table 13. Comparison of the of aging for RH sensors

A. Rotronic GT-P sensor

stage S. E. _stage - S.E
0 0.517 o 0.660
1 0.558 N 0.623
I 0.559 v 0.535
B. Vaisala sensor
’ No. of sensors
stage [ 1|2 | s | 4 5 | 6 | 7 8
I 0.884 0.778 0.910 0.422 0.610 0.650 0.982 0.934
il 0.880 0.988 0.907 0.982 0.710 0.691 0.985 1.690
m 0.831 0.880 0.969 1.288 0.625 0.791 0.997 1.800
I\ 0.832 0.802 0.915 1.446 0.624 0.705 1.090 1.810
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