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Response Time Index and Operation Time
of Fixed temperature Heat detector
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Abstract

Fixed temperature heat detectors that respond to the heat generated in fire plume and alarm when
the temperature reaches a specified point, give a great influences to the loss of life and property ac-

cording to their reaction sensitivity.

In this study, hot wind tunnel tests and compartment fire experiments were performed to investi-
gate the response time and temperature of fixed temperature heat detector.

As a result, simple equations were derived which can be predicted the response time and tempera-
ture of the fixed temperature heat detector for the ramp type fire. Also other useful data, such as the
effective temperature, time constant, response time index(RTI) were obtained.
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Fig. 1 Schematic view of heated wind tunnel
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Fig. 2 Schematic diagram of compartment
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Table 1. Comparision of calculated and measured vah
of operating temperature and time in wind tun

fest
Measured Calculated
B(C /min)| top(min) | Tep(T) | top(min) | Tep(T)
2 10.8 57.2 | 121 55.2
5 49 580 | 52 57.0
10 2.9 61.7 2.9 0.0
15 2.2 62.0 2.1 63.0
2 1.8 64.5 1.8 66.0
%5 1.5 65.4 1.5 69.0
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Fig. 4 Variation of temperature in compartment fire exper-
iment.
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Table 2. Rate of temperature rise in compartment fire ex-

periment.
B {unit : C /min)

Lapse Time /No. 1 2 3 4 5 6
Initial —1 min 1.3 1831214117 2 2
1-2 min 1.6 1138} 54 ) 1.6 | 4.5 | 4.5
2—3 min 511166]104] 5 85| 85
3—4 min 7.9 {20.7[13.2 (153135135
4-5 min 115 — [194]16.9]|16.216.2

mean 5511491101 81| 89 {89
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Table 3. Comparision of calculated and measured vaiues
of operating temperature and time in compart-
ment fire experiment.

Calculated Value of compar, fire
(¢ /min)} tolmin} | Tu(C) | tolmin) TolT)
1 55 478 51.3 6.2 656"
2 149 24 63.0 37 2
3 10.1 288 60.1 43 60.1
4 8.1 34 8.9 5.0 68.3
5 89 318 5.3 5.2 65.2
6 8.9 318 %.3 55 711
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