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Openings of The Gaseous Extinguishing Systems
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ABSTRACT

There are specific indications about additional gas for the unenclosesble openings of the carbon dioxide extinguishing
systems. But there are no indications for other gas extinguishing systems including clean agent extinguishing systems only
have the principle when it need, apply it. Therefore, this study suggested applying the equation of additional gas for the
unencl oseable openings of the carbon dioxide to all of the other fire suppression gas that we are use.
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For Sl units, 1 ft = 0.305 m; 1 Ib/minft* = 4,89 kg/min-m®.
Figure 1. Calculated CO, loss rate based on an assumed

21 °C temperate within the enclosure and 21 °C ambient out-
side, deep seated fire.
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For Sl units, 1 ft = 0.305 m; 1 Ib/min® = 4.89 kg/min-m?.
Figure 2. Caculated CO, loss rate based on an assumed

21 °C temperate within the enclosure and 21 °C ambient out-
side, surface-type fire.
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Table 2. Additional Gas Quantity for Preserving Concentration at 0.09 m” opening of 1,110 m® Enclosure

Kinds of Gas Ag::;ﬁg?l con[g:t?a:i on Concentration Keeping Time
Deep | EQuation (1) | 289.2 Discharge Agent 7[min] or Agent Discharge Time due
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A: area of opening [m?]

C: CO, concentration fraction

R: rate of CO, [kg/min]

P: absolute pressure [atm]

V: volume [m?, ]

W: mass [kg, g]

M: molar mass

R": universal gas constant [atm - m3/kg K]

T: absolute temperature [°K]

p: density of CO, vapor [kg/m’]

p1: density of enclosure [kg/m]

p2: density of surrounding air [kg/ms]

g: gravitational constant [9.81 m/sec?]

h: static head between opening and top of enclosure [m]
x: volume of carbon dioxide added per volume of space
[M°coa/ M specel

e 2.718 (natura logarithm base)

St=rslAl Avbsts] =84, #2648 #1635, 20121

]

Al

vl

CO, %: design concentration of carbon dioxide
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