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Stability of Water Temperaturein the conductivity and temperature
calibration system and Result of calibration experiments

Asako INOUE** Motoki MIYAZAKI*®  Kenji IZAWA*¢
Kentaro ANDO*¢  Yasushi TAKATSUKI*¢  Keisuke MIZUNO*¢

The purpose of this study is to investigate the temperature distribution in the bath of the conductivity and temperature
calibration system (CT bath system) equipped for Japanese-Argo program in 2000, and to show the results of calibra-
tion of sensors which were actually launched in 2001 in the North Pacific as the Japanese-Argo floats.On the tempera-
ture and conductivity sensor calibration, controlling temperature of water in the bath during calibration is the most
important issue, so the temperature distribution during calibration was examined. As the results of this experiments,
water temperature was well controlled within 1.7mK.

The cdlibrations before the deployment of floats were also performed for eight sensors. The results of JAMSTEC calibra-
tion showed that the difference of temperature calibration from the manufacturer's calibration was within 1mK with the stan-
dard deviation of less than 0.5mK, and that of conductivity calibration from the manufacturer's was 0.5mS/m (corresponding
t0 0.0042psu at 24 degree-C) with the standard deviation of 0.2mS/m (corresponding to 0.0016psu at 24 degree-C).
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Fig. 1 Configuration of Argo calibration bath.
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Photo 2 Argo CT (Conductivity and Temperature) sensors(SBE41)
attached to end-cap for connecting to signal cable. Before
calibration, sensors have to be removed from Argo float.
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Fig.2 Time change of temperature measured by four SBE3 sensors
during one-point calibration near room temperature. The
water temperature in the bath gradually increased towards
room temperature, however differences among each sensor
were almost unchanged during calibration.
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Tablel Serial Numbers of al sensors used for measurement of tem-
perature distribution, and the average and standard deviation
of each sensor referred from S/N2522. The date of calibra-
tion by manufacture is also shown.

S/N | SeaBird#k TORIEH | O Pl (£77) [mK] | 22 OB % [mK]

ex08 07-Jul-99 0.9 0.086
ex06 30-Jul-99 -1.8 0.086
2609 15-Sep-00 -1.0 0.087

2522 22-Sep-00 - -

1207 18-Nov-00 - -
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Fig. 3 Locations of temperature sensors (SBE3) during the measure-
ment experiment of temperature distribution in radius direction.
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Fig.4 Locations of temperature sensors (SBE3) during the experi-
ment of temperature distribution measurement in vertical
direction.
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Table2 The standard deviation of reference sensor at each calibra-
tion point during the experiment of temperature distribution

measurement.
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Fig.5 Temperature distribution relative to reference points. Upper

panel shows temperature distribution in radius direction, and
lower panel does the same except for in vertical direction.
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Table3 Absolute value of difference of salinity and difference of

conductivity for each sensor relative to reference sensor at

24 degree-C. The averages and standard deviations for al

sensors are also shown.
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0252 0.61 0.0046
0268 0.34 0.0026
0260 0.39 0.0029
0264 043 0.0033
*0158 %218 *0.0165
0262 051 0.0039
0271 097 0.0073
0272 0.68 0.0052
2O (S/N0158% B <) 0.56 0.0042
7= DOREHEAR 7 (S/N0158 % B <) 0.22 0.0016

DOREHEAR72130.0016psuT H o7z, FMEZRE SINOISSD I 55
D7130.016psus KR &L, JEFRIZOW T LT OFHAE 2
5N b, SINOIS8D ¥ ¥ —I1320004E9HICIEA L7z 70—
FCTHDHH, A—H—ORIEAI) EI B LZ IS, ¥
DTEVT—THRERIToTV b, BEALTHLRETSE
TOMIL, 70—bDOR)EL3ET->TBY, 7u—tD
IR EDIEEZ T o TV AIBICE Y —%HELTLES
TZWREEDE 25N 5, IINOISSD LV H—IZLT, &Y
F—TOMEZRAEIIDIz>TIT->TEY, ZNENDEN
0.5MKIEEETH o7z, oy —TORG DBER %2
WCZDR Y —2KIEL7z,

ARS (2001) Y BIFHEL TV B, COVATAIIBITHE
SAREEE DR E (1) B K AR O =5 —(2) /5
DIBFERVE (3) A — M X B FHI (4) FRAMEE (5) /32
NI (BASEEE Lo —) ORIIES:, IREME XD
DIT—HNDBLBAAELET D, T2, AL (2001) Y12k
1, SBE3TRID o — Mg TA—A—L DB TIEAED
AR 22 256SIMIZ BT, 0.7mSImTdH Y, Ho sy <
131Z0.006psuD A5 SN T D,

FLHER ORI EALZ LT 272012, Bk, 3k
HRELTWABRRAEEE v —OMEREZRDTH
AH(X7) o MHIERE ST A =V TR L BAUREE T
POEMR LI ERIREEL, B 24T OO O
BRGEE LD EESTBDTH Do ZOMEHE M —
AT HHICEST, HEZOREBLUERRKEEIZOW
TOREREZERLTWD, ZhiZEhiE, Mol T
B o709, kD RKET N IH2HO M IR T
WA ML T A, WL L RD o7z 2 A%E Sl

Unusual vahse probably due 1o
Eail datang wlsr sampling

Conductivity Ratio

B7 A= T E L7 B R SE B & BAE N A D FE #4551
LT ARE O L& 23 fEh3 L <, B3 aE oz
R ZOMDBLIPHRENN TG FRKIAEZEE W, i
BOEEAT o

Fig. 7 Conductivity ratio (correction factor to reference conductivity

sensor) is shown for each calibration date, calculated as the
ratio of measured conductivity to true conductivity calculated
from sampled salinity measured with Autosal_. The ratio
sometimes shows large difference as indicated with a large
circle, in most case, such values are caused by a contamina-
tion during water sampling.
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Fig. 8 Location of FSI sensor for the wall effect experiment of con-
ductivity sensor of "Inductive cell". The wall effects were
measured at 9 points horizontally (Al to C3 in the upper
panel), and at 3 levels (middle to bottom in the lower panel).
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Fig. 9 Results of wall effect experiment for middle layer and bottom

layer. The horizontal axis shows the distance from sidewall,

and the vertical axis shows the ratio of conductivity reduction.
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