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Fig.1 The actual photo of CTD sensor
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Fig.2 Thermistor and its packaging housing
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Fig.3 Pressure sensor and its packaging housing
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Fig.4 The Schematic diagram of conductivity sensor

measurement
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Fig.5 The schematic diagram of sensor circuit structure

PR L AR5 5 R AR AL BEAZ O 1 1 HT,
HF LIRSS . THFEE HPERE R A R B, ]
TRAETE I SHER 16 MK, 1T
&I Es 5 ALHLIE Y RS232 H3 1 HL B Kb 11y
LDO A 5SS H R HLES . NI IRR G IIFE,
H. CTD felgaristit o mieaimiak A i gas, &
B% FLASH {7f#f L5 RTC il it

NFEARR G IIFE , WU BRI FRh B T
AR YA R R BT 55, il ad 5] CPU LI
B, AT E R GEIFE , B/ Nz AT 0.1 pA.
H1 T+ CTD 2 IR P 5 3¢ S #Y I 18] [7] g ) Bk T4,
1M, fE R GEs Tk Be i, BRab i B8 R 5 TAE I
PR AN, Ho B A AR T L sl e AR FEIR
MRASEC, Al 2 25 4 i B B AR e Ry aa 17 Rl ) ELRR IR
ARGRE. B T E SRR RIFE A, B A
R A P BEL R A A 0 . R G i R A 6 L, 24
BEH/NR 0603 B, 1AL, T4 R BA
BT LR A5 A PR AN AL R R DR A T O H B
[F) i X I 428 il 7 R T B4 L S R A R, A
AR R GEAE

KR T A A AN RO T B B PR
T R BT P IR S R AE S AR B A 2 L IRAL
AR JFORAEAR N CTD 2l TS L SR (55
A PR AL AR BT A7 =X, SO B 5 S T R S
APFEEAT R E , KRR & TSR HTIRYERE . 72
FL BB AT 225 BB et ot RO O T, ok Ae



24 RS S NI S 1

%38 %5

ANECE AL N ], PRI B8 7 LA e TR AR 43
T A S et S X
3.2 hFERL

UIFESCR R T A Al S ZW1622A Y43
B ESR, WK CTD 28I R G hAE, CTD 14
JERRH 71T BRI TTHFE R 296.9(A ), TAERT ] Rt
8 699 s, U H AL ERAR AY-F- X TAEHLIR 34.13mA,
TSR K T I RS 3SR

4 CTD fRIEARbrE

4.1 BELRSEBIRE

Tk A% SRR A DN S 5 o FHATC IR PR YR i iR A
SR A R iR, B R RS R S
oA PN L T R 3550, T B SIS R AR R A R
il R AR R v R R AR N B R
fii, BLAT PID #& e DhAg , 1 B A o J 5 45
BT o TR EDW . e iR Bl -5~40 C,
KiBE£0.1 °C, 3 ¥E%:0.001 C, XI5 5 A%
P Zean &l 6 7R, X fil ok e i i R 58 ADC S
AR AL, Y i A SR B A

-

40000
"
I 20000
JE

| IR
2 A

20000 40000

B A 28 S U
B o6 BEERSBRENGESFEAIMEML
Fig.6 Temperature sensor calibration test and original data
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Fig.7 Pressure sensor calibration test and original data curve
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Fig.8 Conductivity sensor calibration test and original

data curve
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Tab.l Comparison data sheet of sea trial

SZQ1-1 SBE19 Plus
. AR, . SR,
R WEm  EEC R /m
mS-cm™ mS+cm™
19.314  35.505 0.25 19.3372 35.132 0.055

19.399  35.498 3.16
19.497  35.489 6.38
19.640  35.490 9.05
19.670  35.473 12.21
19.729  35.397 14.85
19.729  35.455 17.62

19.841 6 35342 3.213
19.878 6  35.466 6.402
19.888 9  35.469 9.201
19.856 8 35456  12.219
19.832 7 35465  14.835
19.807 3 35.461 17.774

19.713  35.442 21.30  19.790 9 35456  21.456
19.720  35.443 24.10 19.786 8 35.458  24.139
19.751  35.686 2640 19.7812 35459 26414
x2 ENBERER
Tab.2  Error table of comparison test data
M e TR g,
(SBE19 Plus) mS-cm™
0.055 -0.023 2 0.373 0.195
3.213 -0.442 6 0.156 -0.053
6.402 -0.381 6 0.023 -0.022
9.201 -0.248 9 0.021 -0.151
12.219 -0.186 8 0.017 -0.009
14.835 -0.103 7 -0.068 0.015
17.774 -0.078 3 -0.006 -0.154
21.456 -0.077 9 -0.014 -0.156
24.139 -0.066 8 -0.015 -0.039
26.414 -0.030 2 0.227 -0.014
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Design of a CTD Sensor Applied in Underwater Gliders

LV Bin'?, SONG Wen—jie'?, LIU Peng'?, LIU Jie'?, HE Hai-jing'?, WU Cheng—xuan'?, GAO Jin—long'?
1. Institute of Oceanographic Instrmentation, Qilu University of Technology (Shandong Academy of Sciences),Qingdao 266001,
Shandong Province,China;
2. Shandong Provincial Key Laboratory of Ocean Enviromental Monitoring Technology, Qingdao 266001, Shandong Province,China

Abstract:In order to meet the continuous measurement application demand of underwater gliders, and to obtain
marine hydro—power high—quality cross—sectional data, a new miniaturization, low—power—consumption, light—
weight SZQ1 -1 CTD sensor has been designed in this paper for underwater gliders. The CTD has used the
electromagnetic induction type principle to measure conductivity, integrated fast —responsed thermistor and
pressure sensor, and is controlled by PIC18F2520 microcontroller in the circuit. The CTD measuring instrument
has been calibrated many times in the laboratory, and the data quality is proved to meet the requirements of sea
test. In October 2016, the CTD sensor was compared with SBE19 Plus of Seabird in the Jiaozhou Bay, Qingdao.
Sea test results show that the the measurement results of CTD sensor are similar to those from the SBE19 Plus,
and the accuracy of temperature, salt and depth profile data obtained in a real —time manner meets the
requirements of the underwater gliders.

Key words; CTD Sensor; underwater glider; temperature measurement; depth measurement; conductivity measurement





