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A Study of Temperature Measurement Using Liquid
Crystallization

Wook Kim* + Yung-Joo Ko** - Kvoung-Jin Leex* - Sin Kim#**

ABSTRACT

Temperature is one of the most important variables in thermal-hydraulic svstem. Many methods like,
thermo couple, thermistor, semi-conduct sensor and so on have been divised for the temperature
measurement. Recently optical method has attracted much interest due to its insensibility to electromagnetic
environment. When liquid crystal film is attached to an object, its color changes sensitively as according to
the temperature of the object. If a specific light is flashed on the film, the amount of light reflection
depends on the color of the film.

The purpose of this study is to develop an optical temperature measuring system using liquid crvstal
film.

Key Words : Liquid crystal film, I.LED, Optical temperature measure
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Fig. 1. Block diagram of temperature measuring
system
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Fig. 2. Electricity-light conversion circuit
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Fig. 3. Light-electricity conversion circuit
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Table 2. Reactivity of liquid crvstal with angle
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Table 1. Reactivity of liquid crystal with distance

Yellow Red Blue Green
05 520 940 1420 5.20
1 4.00 7.60 3.60 4.00
15 3.60 7.00 540 3.40
2 360 7.00 5.00 340
25 3.40 6.80 4.40 320
3 3.40 7.00 420 320
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Fig. 5. Reactivity of liquid crystal with angle
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Table 3. Reactivity with a kind of LED

RBT 427
Red 9.70 9.50
Yellow 1 8.00 8.00
Yellow 2 450 4.70
Green 1 490 35.20
Green 2 460 4.80
Green 3 4.80 220
Biue 14.80 14.30
Blue
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Yellow2 nese ’
Red
0.00  10.00  20.00 (V)

Fig. 6. Reactivity with a kind of LED
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Table 4. Change of light intensity with tempe-
rature

Tem -
("C)p : 23] I?Z)g
40 | 820 | 810 | 810 | 840 | 820 | 80
395 | 800 | 800 | 790 | 810 | 800 | 800
39 | 790 | 800 | 790 | 790 | 780 | 70
R85 1770 | 760 | 760 | 770 | 70 | 766
38 | 750 | 760 | 760 | 70 | 750 | 7R
3751730 | 710 | 720 | 730 | 740 | 7%
37 690 | 690 | 700 | 690 | 710 | 6%
365 | 690 | 680 | 700 | 680 | 690 | 638
36 680 | 680 | 670 | 680 | 630 | 672
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Fig. 7. Change of light intensity with temperature
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