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Abstract: In consideration of the effects of the device instability induced by environmental fluctuation
and the pollution of light-transmitting window on the on-line turbidity detection in line measurement,
a new method to determine the turbidity in water is proposed based on the scattered-light power ratio
measurement. This method uses two photodetectors to simultaneously detect the 90° scattered light
power at different positions along the propagation path of a collimated light beam in the water environ-
ment. The turbidity of the water environment can be determined by calculating the logarithm of the
scattered-light power ratio. The turbidity detector prepared based on this method detects 90° scattered
light. The theoretical analysis indicates that this detector can in principle eliminate the influence of
both the light source drifting and the window pollution on the measured turbidity. Experimental indi-
ate the relationship between the two results measured with the turbidity detector and conventional
transmission method. Furthermore, when the peak value of the light source fluctuates 30%5 , the turbid-

ity coefficient changes only 5% , which indicates the detector is insensitive to the light drifting and win-
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dow pollution. In conclusion, the detector is suitable for underwater detection of turbidity.
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Fig. 1 Principle of scattered-light power ratio meas-

urement

X TR W AR Choe 2 B3R T 00 % B sk
TSR P (o) AT R i R O de
FORE Al BRI DG T . X — BN T &R (PO W]

TR 215 H .
Ps(x)=—di(:>%k e Pexpl — (-t ]=k + P(2) .

(2)
Xﬂ‘ﬂ:ﬁfﬂﬂ%%ﬁ%?}ﬂﬂﬁl‘ﬂ Sl (1”1 s X +Z) ’ Sz (12 ’
a0 K XA 90 B LI A



) B 16 25 < 5 T BN 6D R HO AR B 5T L R R 1223

5 6 3]
P :aLP exp [—(k+h) « 2, ] -
S pn P 1
(1—exp[—(k+h) ] (3)
Ps, :alﬁpoexp [—(k+h) ex,]-

(1—exp[—G+n) < 1] 4
Horp o R EECEE TR AE 90° E A He . L sk
BERIEIX A K . Ps) il Ps) ol WA 26 3k 0 )

SE BRI RAE .

P

PS‘ =expl (k+h)(x,—x,) |=expl (k+h) « L],
S,

(5)
Hep L WL OIS, HEX c=k+h
b BE R AL AT A
PS
nPSi , (6)
BRIV 2 90° IS 5 2y 28 4B AN A 43 591l %ok o ekt JBE G
FbAE B4 X St ek BE BROE L .
BB B I 8] A5 4k 52 0 ok Py (o), % 13
R Sl BCe) S
P()=P, ()R exp(—zx) , (7

k
k+h

Xof T B R AR AR B 3 O P (o SO
3 Ps (0¥ 32 26U L I 6 o 113 v 3 14 5%
Wi, 5 0 EO AT, Y AR I 7 1 Bl b, T IA
7 5 Y BE AR Y L R pCo I

r=L7" ]

P. ()=

PR (1—exp(—z)) . (&)

/1 -1 P51/ 71 PSlP(t)‘B(t) =
T =L (lnPSZ/)*L (lnm)i
L n 2= 9
P52 )

BT T O 6 AR B R AR Y ik B AR KL
RE A 0T B3k DA D' 5 AN 5 1 R 1Ry 8 3 » () e o
75 gt — 5 IRLRE )

A E S B G TE IR

A=—1010g(%) e x '=—10loge @ + 2!,
1o
CIEE
7=0.230 3 A . 1

3 kAN BTSSR

BT RCHUR 6 D 3 FUAE IR B AT b B 00

F T G R A R R A B . JFEAy E
A5 6 I DL R I T 6 5 A 4R Sk 25 M T 5 A B
oy BB E R ERE G5 ORE AR, §1 1
A B 5 A 1 4 1
3.1 RNFEEEIT

FERCERF ol o T 92 e e R B O 5Ok
(1 & A A 6] 43 o A IR (907D L i 1] B (<
90°) F e 1) HL S (=903 Fh . i FH 90°HL 5t 1 B
Vol /N TSR JIURE R /N 6 IR S 24 ] 43 A3 14 5% i L
A B B0 T A [ B B e R R B Bt o 2y
BOBR L. A6 ) 5 R 2 ) I M AT
53 R 3 SRR A S . 8 o A S BE AR
PRI 7 1T S A 368 31 SR T R K

R T ST BRI T AR L AR SO T
— IR O G B A I 2 R . RS R
SR ANPGRSk AL T R — P 18 # PR 2 R 2
I AR B 0 5 o & AR 90° I i 5 6 S Sk 16
IRE R 90 MU G . 5 1% Gt 1Y B R B OB A R
S A EL 3 3 BB I 4R Sk 45 4 BB R TE T A% 19 90°HL
SRR S L M S S R S S A X R A K AR R
5 H A T LA S I A S B AR T O T R A

AR S 2

LS R L 2

&2 B RCBORR Sk OB R Sk S A R A
Fig. 2 Structures of single scattered-light detector
and detector based on double scattered-light

power ratio
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Fig. 3 Structure of turbidity detector
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Fig. 4 Block diagram of turbidity measuring system
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Fig. 5 Schematic diagram of turbidity detector based on scattered-light power ratio measurement
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Fig. 6  Relationship between the standard turbidity
values and the turbidity coefficients deter-

mined by Eq. (6).
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