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ABSTRACT

A Compensation-type fire detector (CFD) is operated with two functions of a differential-temperature detector and as a
fixed-temperature detector. The differential-temperature detector ohserves a rate of temperature increase, and the fixed-
temperature detector measures a given fixed temperature. The differential-temperature detector does not observe the out-
break of firein dowly increasing temperature conditions, whereas the fixed-temperature detector is not able to observe the
outbreak of fire in conditions under predetermined temperature level. We developed a CFD to compensate for weak-
nesses of both detectors. To compensate for the disadvantages, a sensor of the sensor metal-insulator-transition critical-
temperature sensor was used. Temperature coefficient of resistance is the sensitivity for sensor. At 55 °C, temperature
coefficient of resistance of metal-insulator-transition critical-temperature sensor was 14.15%. Temperature coefficient of
resistance of thermistor was about 0.5%. This CFD was operated as two ways that fixed-temperature detector and differ-
ential-temperature detector in one sensor.
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2.1 CTS (Critical-Temperature Sensor)
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Figure 1. (8) Temperature dependence of resistance for CTS.
(b) CTS.
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Figure 2. (8) Temperature dependence of resistance for CTS
in differentiad range. (b) TCR for CTS;, TCR=(VR)(dR/
dT) x 100.
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Figure 3. Diagram for Compensation-type fire detector.
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Figure 5. Compensation-type fire detector using CTS.
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Figure 6. Test equipment for stair increase. (a) Test equip-
ment external view. (b) Test equipment top view. (c) Princi-
ple for operation.
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Table 1. Classification for Fixed-Temperature Point and Sensitivity Test for Compensation Spot-Type Detector

L Operation test
Classification — - - - -
Stair increase Linear increase Fixed-temperature point
Grade 1 20°C 70 cm/s 10°C/min , o o
S 30s —— 4.5min 60 Cto 150 C
Grade 2 30°C 85 cm/s 15°C/min
R Non-Operation test
Classification — - .
Stair increase Linear increase
Grade 1 10°C 50 cmis ] 2°C/min )
5 1min —— 10 min
Grade 2 15°C 60 cm/s 3"C/min
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Figure 7. Test equipment for Linear increase and Fixed-tem-
perature point. (8) Test equipment inside view. (b) Test equip-
ment externa view. (c) Principle for operation.
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