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Effect of Light Source Distance on Light Dependent
Resistor (LDR) for Turbidity Measurement in Frog

Nursery Ponds
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ABSTRACT

This study evaluated the suitability of a light-dependent resistor (LDR) for developing
a turbidity measurement instrument for frog nursery ponds. A 5 mm LDR, model 5528, was
used in a PVC apparatus that allowed adjustment of the distance between the light source
and the LDR at intervals of 10, 20, 30, 40, and 50 centimeters. Standard turbidity solutions of
15, 30, 45, 60, and 75 NTU were used. The resistance values in the LDR circuit were measured
using a multimeter, and the obtained resistance values were used to create linear regression
equations. The study found that distances of 10 and 20 centimeters between the light source
and the LDR were optimal for developing the turbidity measurement instrument for frog nursery
ponds. The linear equations derived were y = 84.13x + 1,254 and y = 64.88x + 1,841 with R
- squared values of 0.994 and 0.990, respectively. The R-squared values close to 1.000
indicate a strong relationship between the independent and dependent variables.
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Figure 1 The light dependent resistor demonstrated instrument
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Table 1 Resistance measurement (ohm) conceming turbidity concentration and distance between
the light source and the Light Dependent Resistor (LDR)

Standard Distance between the light source and LDR (cm)

Turbidity

Solution 10 20 30 40 50

(NTU)

15 1,334+4.93 2,980+39.51 5,946+130.51 11,047+98.66 20,583+368.28
30 1,425£11.79  3,707+58.59 9,140+216.33 21,970+453.10 53,000+2,457.64
45 1,489+10.69 4,583+5.77 13,450+55.68 39,800+624.50 120,733+450.92
60 1,598+6.51 5,673+47.26  20,150+£249.80 72,667+862.17 284,266+7,686.57
75 1,678+3.51  6,863+130.51 28,757+291.43  124,267+2,154.84  568,000+1,000.00

PNNaVRINITNAaYInAIANAIuUlundieleiu (ohm) 289 LDR AUsTELinwes
waasdanaatumunares LR efinnsanunazssoziimasunastniauasiusumnies
LDR IﬂaLﬂﬁauLLﬂaqﬂawmLsﬁwﬁumaqmiazmammgmmwmjuﬁ 1530 45 60 Wag 75 NTU auaau
donsaeuluusarsreragnuinilioAiadsuesainudunLeIn LDR Aaasayaisninuy
wmspuluasadusunsdadunse szaninsoasaduaumsdaduiissiumuinessinauwa i
uaz LOR fiszezumnsinaunuinannsaasaduaunsidaduiiien R Square EJEJSL‘U“U’N 0.869 - 0.994

aumsdaduiuandiidiuinfissesvinssrnauvasrdauauas LOR 7 10 wag 20 wuhums
Jusseedidea R square wansnsfudntiosfe 0.994 way 0.990 mud iy luvaefidle sz
senaunar L dauasay LDR 71 30 40 uag 50 wufiums A1 R square awi3uiiAievamusyey
FfisannTu fe 0.966 0.918 way 0.869 AUAIU FaM5197 2
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Table 2 Linear regression of LDR resistance and standard turbidity solution with varying

distances between the light source and the Light Dependent Resistor (LDR)

Distance between the light source
and the Light Dependent Resistor

(LDR) Linear regression R Square
(cm)
10 y = 5.61x + 1,254 0.994
20 y = 64.88x + 1,841 0.990
30 y = 377.5x - 1,500 0.966
40 y = 1,847x - 29,191 0.918
50 y = 8,840x - 18,851 0.869

When y = LDR resistance detection (ohm)
x = standard turbidity solution (NTU)

Figure 2 The relationship between the LDR resistance detection (ohms) and the standard
turbidity solution (NTU)

ns3ie R square Suwltiufiaziidandasiudulunuanauifvesuasiindouiiinu
AINANS ngfﬂuﬁﬂfﬁaﬁwﬁﬁaﬁazaﬂ&Jmmgmmﬂmjulﬁaﬂua&ui nsfiszoginesEinumaailauas
fu LDR spegysiiiunniudssaliloniafiuasziianisnszideoa mnmalafuduandy
Wumnse fasifinanntu vhlden R square fuunlduaranasioiuszezvhessninaunaasniauas
fiu LDR
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