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ABSTRACT

In this study, the fire extinguishing experiment was performed using a water mist nozzle with vari-
ation of factors which affect on the extinguishing time. The variables were distance from nozzle center
to fire location, droplet size, height of nozzle and opening or not. With the experimental data, inter-
action and sensitivity between factors were analysed with Mini tab and deduce a optimum model of
fire extinguishing of water mist system. Based on the experiment and modeling of fire extinguishing
with water mist system, the most important factor on extinguishing time is the distance from the cen-
ter of nozzle to fire and the opening effect was small compare with other factors.

Key words : Water mist, Factor analysis, Mini tab, Extinguishing model
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Table 1. Specification of Water Mist Nozzle for Experiment

Nozzle A-Type B-Type C-Type
Type Multi Swirl Multi
Orifice Type Orifice
K-factor 0.64 2.7 2.0
Flow Rate(L/min) 6.4 27 19.8
Pressure(Mpa) 10 ~ 11
Spray Angle(®) 60 70 80
Spray Type Full cone type
Protect Area 3m*4m | 3mx4m | 3m x4m
Installed Height 4m 3~5m 3~5m
Fluid Type Single Single Single
Thread Type 3/8" BSP | 3/8" BSP | 3/8" BSP
SMD(um) 35 50 68
Dv0.9(um) 55 100 287
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Table 2. Experiment Condition and Result for DOE Analysis
Table

Test Condition Result
o flzizgzli Distance Dgi)f ;et Door (Ext{rniiu;hmg
1| 3(m) O(m) | 35(um) | Close 34(sec)
2 | 4(m) O(m) | 35(um) | Close 53(sec)
3|1 3(m) 1(m) | 35(um) | Close 250(sec)
4 | 4(m) 1(m) | 35(um) | Close 93(sec)
51 3(m) O(m) | 68(um) | Close 9(sec)
6 | 4(m) O(m) | 68(um) | Close 24(sec)
7 | 3(m) I(m) | 68(um) | Close 36(sec)
8 | 4(m) 1(m) | 68(um) | Close 149(sec)
9 | 3(m) O(m) | 35(um) | Open 22(sec)
10 | 4(m) O(m) | 35(um) | Open 50(sec)
11 | 3(m) I(m) | 35(um) | Open 283(sec)
12 | 4(m) I(m) | 35(um) | Open 119(sec)
13 | 3(m) O(m) | 68(um) | Open 9(sec)
14 | 4(m) O(m) | 68(um) | Open 21(sec)
15 | 3(m) 1(m) | 68(um) | Open 91(sec)
16 | 4(m) 1(m) | 68(um) | Open 86(sec)
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Figure 2. Cube plot of extinguishing time.
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Main Effects Plot (data means) for Y (Extinguishing time)
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Figure 1. Main effect plot (data means) for extinguishing
time.
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Figure 3. Interaction plot (data means) for extinguishing
time.
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Pareto Chart of the Effects
(response is Y (Extinguishing time), Alpha = .05)
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Pareto Chart of the Standardized Effects
(response is Y (Extinguishing time), Alpha = .05)
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Figure 5. Pareto chart of the standardized effects (pooling).
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Table 3. Test Results for Extinguishing Time Using
Estimated Coefficients

Estimated Effects and Coefficients for Y
(Extinguishing Time)

0 2 4 © ® 10 12
Effect

Figure 4. Pareto chart of the standardized effects (1st).

Term Coefficient | Effect
Constant 83.06
Nozzle Height -8.69 | -17.38
y st e Distance from the Nozzle Center 55.31 110.62
£ b Droplet Size 2094 | -59.87
Nozzle Height x Distance
from the Nozzle Center —17.94 —35.88
Nozzle Height x Droplet Size 25.56 51.13
Distance from the Nozzle
Center x Droplet Size 1794 1 3587
Nozzle Height x Droplet Size x
Distance from the Nozzle Center 28.06 36.12

S=23.6128 R-Sq=95.64%
R-Sq(adj) = 91.83%
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Figure 6. Response optimization.
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Figure 7. Residual plots for result.
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