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Abstract

This research is to study an optimum distance for the installation of Fixed Temperature
Detector and Photoelectric Smoke Detector on ceiling position levels by unconfined ceiling jet without
beams. A numerical experiment is performed by CFD program called Fire Dynamics Simulation (FDS)

which is developed by National Institute of Standards and Technology (NIST), USA to study the ceiling
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jet behavior, temperature and activated time of Automatic Detectors. The simulation domain of
combustion is arranged in 18m width by 18m length with 1Sg.mm. fire source is placed at the center
of the computation domain floor. While the heat release rate is 1000kW and growth rate is fast to
used in the simulations. In the simulation, the optimum grid size in term of dimensionless variable R*
is 0.125 with 480s total simulation time.The research shown the increased ceiling height levels effects
on Fixed Temperature Detector and Photoelectric Smoke Detector capability that the more higher of
ceiling level tends to less the capability of Automatic Detectors. The high performance of alert will

decrease the number of lose in both life and asset.

Keywords: Automatic Detectors, Fixed Temperature Detector, Photoelectric Smoke Detector, FDS
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ao1dufiuniederdu Undenwriter Laboratories
%30 Factory Mutual 115uu195g1u NFPAT2,
Nation Fire Alarm Code, 2013 Edition 3gwug1ly
TuA15197 17.6.3.5.1 N30N15AIUIUIAITLETR
vasgunsalnsadulugausednsamlunianuin B
(1]

M191991 1 ArdapdniussraugaiiuTuny

UIMIFI1U NFPAT2

Ceiling Height Up to Multiply Listed
Greater than ( > ) and Including Spacing by

m. m.

0 3.0 1.00
3.0 3.7 0.91
3.7 4.3 0.84
4.3 4.9 0.77
4.9 5.5 0.71
55 6.1 0.64
6.1 6.7 0.58
6.7 7.3 0.52
73 7.9 0.46
79 8.5 0.40
8.5 9.1 0.34
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Buoyant plume

P Intermittent flame

p Continuous flame

The three zones of the axisymmetric buoyant plume

JUN 3 datuauuns (Axisymmetric plume) [2]
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NFPA 72 PyroSim 2012
(un9) Table ANNEX Simulation
17.6.3.5.1 B
3 1.00 1.00 1.00
4 0.88 0.85 0.92
5 0.77 0.70 0.84
6 0.66 0.55 0.76
7 0.55 0.40 0.68
8 0.45 0.27 0.57
9 0.34 0.153 0.49
10 0.41
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B performance base ANNEXB
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(wns) Equation 27 Simulation

3 1.00 1.00

4 0.80 0.90

5 0.66 0.80

6 0.57 0.72

7 0.50 0.63

8 0.44 0.51

9 0.39 0.44

10 0.36 0.36

Smoke Detector Spacing Reduction Base on Ceiling Height
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