Journal of the Korean Society of Safety, Vol. 32, No. 2, pp. 46-51, April 2017
Copyright@2017 by The Korean Society of Safety (pISSN 1738-3803, eISSN 2383-9953) All right reserved.

https://doi.org/10.14346/JKOSOS.2017.32.2.46

BIZA|ZHX|5(Response Time Index)S 0|25t

=U PIZAD| S=570 et Sy

L= - ADIS

= q="
25" -

SRR A A A T

(2017. 3. 6. 4=/ 2017. 3. 16.

2=/ 2017. 4. 12. A=)

A Study on the Classification of Domestic Fire Detector
using Response Time Index

Sung Ho Hong" + Dong Suck Kim - Ki Ok Choi

Fire Insurers Laboratories of Korea
(Received March 6, 2017 / Revised March 16, 2017 / Accepted April 12, 2017)

Abstract : This paper presents classification of domestic fire detector using response time index. Response time is measured using fire
detector distributed in Korea, and the response time index is estimated. Plunge test prescribed by FM is conducted to measure response
time of fire detector. The detector used to test is fixed temperature type(thermistor and bimetal type) and rate of rise temperature
type(thermistor and pneumatic type). The nominal operation temperature of fixed temperature type detector is 70°C and rate of rise
temperature is 15 C/min. The fixed temperature type is measured 7 products, and the rate of rise temperature type is measured 5
products. The results show that in case of fixed temperature type(thermistor) is classified “Quick” or “Standard” and fixed temperature
type(bimetal) is not classified. The rate of rise temperature type(thermistor) is classified “Fast” or “Ultra Fast” and the rate of rise
temperature type(pneumatic) is classified “Very Fast” or “Ultra Fast”. The pneumatic type shows more fast response than thermistor
type. Also these results indicate the fixed temperature type(bimetal) is not suitable for early stage fire detection.
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Table 1. Classification of detector by FM Global
Detector RTI [(m - 5)"] Classification
< 66 Standard
Fixed temperature .
type(71C) <22 Quick
<2 Fast
< 520 Quick
Rate of rise temp- erature <220 Fast
type(71C) < 145 Very Fast
< 120 Ultra Fast
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Fig. 1. Plunge tunnel(FM Global),
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Table 2. Description of Experiment detector

Temperature rating 70C
Fixed temperature Thermistor
type Detection type -
Bimetal

Rate of rise temperature 15°C/min

Rate of rise Thermistor
temperature type Detection type

Pneumatic
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Table 3. Specification of detector

Fixed temperature type Rate of rise temperature type
Manufacturer Specification Manufacturer Specification
(Fixed type) P (Rate of rise type) e

A Thermistor, A Thermistor,
Special class 2 class
B Thermistor, B’ Thermistor,
Special class 2 class
Thermistor, , Thermistor,
C C
1 class 2 class
D Thermistor, D’ Diaphragm,
1 class 2 class
E Bimetal, E’ Diaphragm,
1 class 2 class
Bimetal,
F - -
1 class
G Bimetal, B B
1 class
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Table 4. RTI(Fixed temperature type)

Sample no. A B C D E F G

1 12 8 16 28 701 147 | 263
2 12 8 20 24 454 171 215
3 12 8 20 24 613 167 199
4 12 8 16 24 490 155 | 231
5 12 8 16 24 573 179 | 227
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Table 5. RTI(Rate of rise temperature type)

Sample no. A’ B’ c’ D’ E’
1 258 194 86 126 90
2 213 176 72 126 150
3 206 194 90 178 104
4 178 203 74 122 119
5 170 192 78 103 100
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Fig. 2. Comparison of RTI for Fixed type detector (Thermistor),
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Fig. 3. Comparison of RTI for Fixed type detector (Bimetal),
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Fig. 4. Comparison of RT for rate of rise type detector (Thermistor),
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Fig. 5. Comparison of RTI for rate of rise type detector (Pneumatic).
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Table 6, Classification of detector

l\(g?lxlggai;lgg Classification (Raltgaz?fi%?et;pe) Classification

A Quick A’ Quick

B Quick B’ Fast

C Quick c’ Ultra Fast
D Standard D’ Very Fast
E N-class E’ Ultra Fast
F N-class - -

G N-class - -
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