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ABSTRACT

This paper is an analysis of the influence of ceiling air conditioner airflow on fire detector response. In order to analyze
the response characteristics of fire detector while forming air flow of a ceiling-type air conditioner, fire tests were carried
out in accordance with ISO standard. This experiment was carried out in a fire test site of 10 m (width) x 7 m (length)
x 4 m (height). As a result of the experiment, the response of fire detector shows a normal pattern that is delayed as the
distance from the fire source is increased in the absence of the air conditioner, but it is confirmed that the pattern is not
maintained in the strong air flow. When the air flow of air conditioner was strong, the response time was increased by
121% in the smoke detector and by 39% in the heat detector. In the case of ceiling type air conditioners, it is considered
that the number of fire detectors should be increased, or a detector with high sensitivity should be installed for early
detection of fire.
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Figure 1. Arrangement of cotton wicks.
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Figure 5. Measuring wind velocity of air conditioner.

Figure 3. Arrangement of fire detector and fire source.
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Table 1. Velocity of Air Flow According to Air Conditioner Wind and Detector No.

o . . Velocity of Airflow (m/s)
Direction from Fire | Spacing from Outlet - ” - - — -
Detector No. . Air Conditioner wind Air Conditioner Wind
source of Wind (m) . .
Velocity-zero Velocity-strong
1 0.5 0 0.33
2 . 1.0 0 0.25
3 Close Side 5 0 021
4 2.0 0 0.19
5 0.5 0 0.34
6 . . 1.0 0 0.29
7 Right Side 15 0 0.24
8 2.0 0 0.19
9 0.5 0 0.39
10 . . 1.0 0 0.35
T Distant Side 5 0 033
12 2.0 0 0.25
13 0.5 0 0.45
14 . 1.0 0 0.39
15 Left Side 15 0 0.29
16 2.0 0 0.22
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Table 2. Response Time of Smoke Detector According to Air Conditioner Wind and Detector No.

o . . Response Time of Smoke Detector (Min : s)
Direction from Fire | Spacing from Outlet - — - - — :
Detector No. . Air conditioner Wind Air Conditioner Wind
Source of Wind (m) . .
Velocity-zero Velocity-strong
1 0.5 2:27 3:48
2 1.0 2:27 5:08
Close Side
3 1.5 1:12 4:58
4 2.0 1:07 3:08
5 0.5 2:27 5:03
6 . . 1.0 2:37 9:48
Right Side
7 1.5 2:42 10:18
8 2.0 3:13 6:36
9 0.5 2:52 5:08
10 1.0 4:49 7:27
Distant Side
11 1.5 5:24 6:57
12 2.0 7:28 7:47
13 0.5 3:18 6:57
14 1.0 2:53 5:03
Left Side
15 1.5 3:28 5:36
16 2.0 3:28 6:57

Response time of each smoke detector

no flow
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Detector No

Figure 6. Comparison of response time of smoke detector according to air flow velocity and detector No.
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Scene after three minutes

Scene after four minutes

Figure 7. Experimental scene on smoke detector by air flow velocity and detectors.

Table 3. Response Time of Heat Detector According to Air Flow Velocity and Detector No.

o . Response Time (Min : s)
Direction from | Spacing from Outlet - — - - — 5
Detector No. . . Air Conditioner Wind Air Conditioner Wind
Fire Source of Wind (m) ) .
Velocity-zero Velocity-strong
1 0.5 2:01 2:43
2 . 1.0 1:41 2:28
3 Close Side 15 1:36 2:13
4 2.0 1:06 1:04
5 0.5 2:11 2:49
6 . . 1.0 2:11 3:04
7 Right Side 15 2:46 339
8 2.0 2:46 3:34
9 0.5 3:41 5:14
10 . . 1.0 3:31 5:14
T Distant Side 15 3-46 6:24
12 2.0 4:26 8:20
13 0.5 2:21 2:49
14 . 1.0 2:16 2:54
15 Left Side 15 221 3:14
16 2.0 2:21 3:09

SEuet AsstAEAAdn] 9 A2 AR SR qb
Z1Eel A Aetal e AR F71HUTelA 15 m o]
g A7) AR FA4 A B, A dolEw 7k a
AT o F7HFdTe S A7 He "ozl 7+
217] Bk o wa2A FHEshs A% o 71E 71Ee

e BT Bast Yok

AR, oflojAd F 2| Foll A Y HE SAIAS W JF
= 0.5 m/s nREY] mE|dk F45S Hols HoE UrEP*EP
ol 7159 Wako] HA WO Z o|FoX|A] ¢

G A e AnE Su GArne e
NF7 AL QU] MR Ao B

R B A=

Tol A4 SHYF] Z1F7E A% B ohAE, A B
S o
4

8 AT 4TL el A71F9 A28 H4AZ
2 Q8 7] 82 A=) AA )k A7) SFARE 3
:‘

o) @Al tle Mol T 7A 7] SRATI| olA =
Ang zesks Ao wnE,
548 B

Aol 7177k BALA7) 25l v

Sol AEE o) BAE ATt Aol

AL Azt A7)} o] BAFHE YT AT

9, SAPA |2 ohzIae] A7kx|7)e}



AR 7177F ALA 7] Fgel VA= 9 4 45

Response time of each heat detector

314 314

no flow

strong flow

194 189
igg 174
155 141 141

11 12 13 14 15 1e
Detector No

Figure 8. Comparison of response time of heat detector according to air flow velocity and detector No.
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