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Sommai Chokrung 2009: The Development of Pulse Biased Polarographic
Dissolved Oxygen Meter. Master of Engineering (Electrical Engineering ),
Major Field: Electrical Engineering , Department of Electrical Engineering.

Thesis Advisor: Mr. Dusit Thanapatay, Ph.D. 63 pages.

Agricultural water resource used for aquaculture such as prawn pond needs to be
measured the level of dissolved oxygen in water regularly for controlling the water quality
suitable for aquaculture all time. The water dissolved oxygen meter is then necessary.
However, when the probe is dipped in the water continuously for long time, the electrodes
of the probe will be dirty which causes inaccuracy of the measurement. Consequently, it
needs to clean the probe so often. To extend the period of the continuous measurement, we
have developed the pulse biased polaroghaphic dissolved oxygen meter. The developed
meter can measure the water dissolved oxygen correctly even though it has been operated
continuously 45 days with small difference less than 0.5 ppm from the measurement value
of the standard meter.

Key word: pulse biasing, water dissolved oxygen meter
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6.3 MITVIYNAANVDIT QYY1

!

ME5EN_S1

MNN 29 LAAIINITIITVSIIHAN (differential amplifier)
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6.4 ﬂﬁﬁ]ilﬂaﬂuuiﬂﬁulﬂuﬂﬁmlﬁ 4-20mA
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Vinwas V15 = 1y xR43
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[ cM in(U3-A) R18 j
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Vin(Volt) ¥1 3 (U3-A) I 20ma = lc(os) + lcion
0.40 3.238
0.60 4974
0.80 6.642
1.00 8.298
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1.40 11.625
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2.60 21.583
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V To 1(4-20mA)
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MIRNIUYDINITAIVAUHAAN WD Pulse oscillator AUATNH 32 1okt 1d

o Y A a Y o A Ao 9 = o
Qluay Q2 wthintalalmihnszuamugiaauniimuadie IC1 tag 1C2 Tagh IC1 1
9 A a ] Y o = 1 A
HUIN WaA Pulse W1UV1 3 Y99 ICI ‘ﬂ’ﬂuﬁlﬁﬂ‘ﬂ Q1 93 IC1 9N9TLU1D Astable Iﬂﬂﬂ?'l‘JJﬂQﬂ
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1 144 (s
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DO METER
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9. m3d5udimveun3esiio Tnoan®iau (DO meter)
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Apovziiaumaiiunivdsgl

25 [

Water saturated Oxygen

20.0 Do
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M9 5 LAAIA10DNTFIIUDNAD 1D IMANAINAY 760 mm Hg RurglaIee

a IS
qmw@“u(mmwm%ﬁ)

DO(ANUFUBINA 100%) ppm

DO(ANUFUBINA 0%) ppm
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15
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22

23

24

11.27

11.01

10.76

10.52

10.29

10.07

9.85

9.65

9.45

9.26

9.07

8.90

8.72

8.56

8.40

11.4

11.14

10.90

10.66

10.44

10.22

10.01
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9.63

9.45

9.27

9.11
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A
MI19N 5 (7D)

guugl(erniralBod)  DOANNFUDINA 100%) ppm  DO(AUFUBINGA 0%) ppm

25 8.24 8.51
26 8.09 8.37
27 7.95 8.24
28 7.18 8.12
29 7.67 8.00
30 7.54 7.88
31 7.41 1.77
32 7.28 7.66
33 7.16 7.56
34 7.05 7.46
35 6.93 7.37
36 6.82 7.27
37 6.71 7.18
38 6.61 7.10
39 6.51 7.01
40 6.41 6.93

H [ Y
NAT N4 L!ﬁﬂ\‘lﬂ1@fJﬂG]S!ﬁ]Uﬁm\lﬁ"ﬂuﬂWﬂWﬁGﬂMQﬂ!WQM LLﬂ%@niJﬂ’ﬂiJ%u"ll@\‘i
1 1 < { 1 o ] o [ 09.:} 1
21NF ﬂW!ﬂﬂﬁ]%iﬂﬂ@ﬂ‘iNﬂggﬂlﬂﬂul%ﬁ?‘iuﬁﬁlﬂ’ﬂuiﬂ"llﬂ\i Controller 15U ¥211N5UTVAIM

a

= Gl d' ° 1 d' 1 lrlﬁl A - d' dy

159 N1 CAL. IU91MA Ngaunigy 30 C 291U 1A91n91519A8 DO=7.54 ppm (NANUTU
o Y A 1 d,; a = ~ 1 =

21017 100 %) wmlinsoamns1un aoutlesnaau lueimain 7.54 ppm N ADC AU

1 4 1 ]

LlazlﬁﬂﬁWﬂﬁﬂ%}Uﬁ\‘]ﬁ’Uﬂ1 DO=0 %g‘ﬁﬂﬁl N31091 ADC ﬂWﬁﬁ\i Lﬁﬂ‘ﬁWﬂﬁﬁWﬂL%M%%WU’N

< Y A o YA o YA a T 1A ll

g uas 91N INN 40 wﬂmmm"lﬂmmaeﬂcmumummmmmmmaaﬂmmagiugﬂ

Y A o < Y = Y
VDITUNITLAUNT (Iﬂﬂ“l/lﬂ”lﬂuﬂﬂﬁﬁﬂ‘uﬁlmﬁsllﬂﬂ DO probe L‘]Jumumwma"lﬂmam)



ia o a ¢
10. gunsaiidannseding

[ [

4‘ 4 4
M13199 6 g1lnIsiuesaTudyLy

Tz e d Yy I94(4-20mA)

53

F19MT DRITRLT] sz woesginsal
1 1 DIODE? 1N4001
2 1 D4 1N5822
3 4 Q1 Q3-4 Q6 2N3904
4 1 Q7 2N3906
5 1 Q5 BD140
6 7 C3C5C7C12 C14-15C19 0.1uF
7 1 C11 0.1uf
8 1 c1 10uF
9 1 C2 470UF
10 2 C13 C16 100uF
11 2 C4 C6 1uF
12 1 CON1 CONS3
13 1 CON5 CONG6P
14 1 F1 FUSE1
15 1 Q2 IRFD110
16 1 D1 LED-1
17 2 IC1-2 LM555
18 2 u1-2 LM358AN
19 1 U3 LM358AN
20 1 D3 LM385BZ-2.5
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TS DRITRLT] Uszian woesginsal
21 1 R6 1/4W,1.5M
22 9 R1-3 R5 R9 R14 R17 R45-46 1/4W,100k
23 5 R12-13 R16 R44 R47 1/4W,10k
24 1 R18 1/4W,12k
25 1 R8 1/4W,1M
26 1 R11 1/4W,1k
27 1 R15 1/4W,330
28 1 R4 1/4W,39k
29 1 R43 1/4AW,47
30 1 R42 1/4W,470
31 2 R7 R10 1/4W,470k
32 2 R48-49 VRES-TOP-ADJ
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