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ABSTRACT

The use of special gas masks such as PAPR is strongly required for the safe and efficient work of fire-fighters in removing
fire residue and rescue activity. Special gas masks commonly use canisters with carbon activated particles. This paper analyzed
the pressure distribution, velocity distribution and pressure loss characteristics in canisters using CFD simulation, and showed
pressure drops are affected by inlet air velocity, canister geometry and increase dramatically especially with the decrease of

particle diameters and volume fractions.
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Figure 1. Structure of canisters.
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Table 1. The Variables used in the Analysis (« and )

Particl
Diarrice:t:r Porositie « G
10 % 1.73E+33 3.2E+06
1 mm 20 % 1.73E+30 3.5E+05
30 % 1.97E+28 9.1E+04
10 % 2.70E+31 1.6E+06
2 mm 20 % 2.70E+28 1.8E+05
30 % 3.14E+26 4.5E+04
10 % 2.74E+30 1.1E+06
3 mm 20 % 2.20E+27 1.2E+05
30 % 2.70E+25 3.0E+04
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Figure 2. Meshes of canister model.
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Figure 3. Pressure distribution of canister.

Table 2. Properties of Air

20 C . 30 C
T tur 20 C
ermperature (Winter) (Summer)
Density (kg/m’) 1.395 1.166 1.164
Specific Heat (jkg'’K) | 10069 | 100643 | 1007.4
Thermal Conductivity 00225 | 00242 | 0.0264
(W/m-K)
Viscosity: Coefficient | 4 6x10% | 1864107 | 188+10°
(kg/m-s)
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Figure 5. Pressure loss vs. particle diameters (v=0.873 m/s). Figure 6. Pressure loss vs. porosities. (v=0.873 m/s).
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Figure 7. Pressure loss vs. particle diameters (v=2.76 m/s). Figure 8. Pressure loss vs. porosities (v=2.67 m/s).
Table 3. Range of Pressure Losses Satisfying Breathing Resistance Criteria
. . Porositie [%] . . Porositie [%)]
Particle Diameter [mm] Particle Diameter [mm)]
10 15 20 25 30 10 20 30
0.5 23000 6080 2280 1030 520 1.0 20720 2079 485
1.0 5910 1570 586 265 134 2.0 5895 603 145
1.5 2680 715 268 121 62.7 3.0 2944 306 36
2.0 1550 412 151 70 35.8
2.5 1010 270 103 46 24.9
3.0 719 192 72.5 33 17
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