J. Kor. Inst. Fire Sci. Eng., Vol. 27, No. 4, pp. 27-34, 2013

si=UY olEAs JHME I8t ol@al o7 |UX|I|e EXEM X
Zyst - gus’
e A sk

Measurement of the Device Properties of a lonization Smoke Detector

to Improve Predictive Performance of the Fire Modeling

Kyung-Hwa Kim - Cheol-Hong Hwang'
Department of Fire & Disaster Prevention Dagjeon University

(Received August 21, 2013; Revised August 28, 2013; Accepted August 28, 2013)

2 of
A (PBD)2] gl shAl B ddrd o] A=de Frslr] s SR 2do] w2 o
oF g7Erh B A7) £XE FDS9F 7+ tieksRAK(Large Eddy Simulation) SHAlR el 282
o] A& 25 TINAE S A A4 AHPERE SA e Zloltt ol sl A
=743 4 0= FDE (Fire Detector Evauato)E Al23t9 o, o] 23k A7|17x]7]o] djg
Cleary =d¢] ?Ja—dlt‘i—rﬂ SET B9k Yt o® ARgEE FDSO| 71 3t S4E ghe] A8d
°4717‘X]7H g AN AR vtk 8 AFARA, B Aol AEE o3t A717A]71¢] A
42 FDS @%% 71 7L7Jr w5 2 2pelE WolaL glom, A7IRA7] AE JhAAZEe] AT 158 o Zfel7t
s %“’}}747]7] flste] FF AgellMe Brp tpket 7] 9 EHA719] AAEAel thE
o|Ejo]2~(DB)7t 754 o go|tt.

KR
=

H]—/Kgg]ohjr. PBD«] ‘_

ABSTRACT

The high prediction performance of fire detector models is essentially needed to assure the reliability of fire and evacu-
ation modeling in the process of PBD (Performance Based fire safety Design). The main objective of the present study is
to measure input information in order to predict the accurate activation time of smoke detector into a Large Eddy Simula-
tion (LES) fire modd such as FDS (Fire Dynamics Simulator). To end this, FDE (Fire Detector Evaluator) which can
measure the device properties of detector was developed, and the input information of Heskestad and Cleary’s models was
measured for a ionization smoke detector. In addition, the activation times of smoke detectors predicted using default val-
ues into FDS and measured values in the present study were systematically compared. As a result, the device properties of
smoke detector examined in the present study showed a significant difference compared to the default values used into
FDS, which resulted in the considerable difference of up to 15 minutes or more in terms of the activation time of smoke
detector. The database (DB) on device properties of various smoke and heat detectors will be built to improve the reliabil-
ity of PBD in future studies.

Keywords: lonization Smoke Detector; Fire Modeling; FDS (Fire Dynamics Simulator); PBD (Performance Based fire
safety Design)
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Figure 1. Process of data transformation for obtaining input information of Heskestad and Cleary models.
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Figure 2. Fire Detector Evaluator (FDE) developed in the present study; (a) schematic and (b) direct photography.
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Figure 3. Data transformation under the condition of free stream velocity 0.10 m/s.
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