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A Study on the Methyl Salicylate Dispersion in the Vicinity of Obstacles
by Wind Tunnel Test
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ABSTRACT

To predict flow fields and chemical agent dispersion in urban area, wind tunnel experiments was performed. The agent was
adopted MS (methyl salicylate) because the real chemical agent is unsafe. The exact concentration of methyl salicylate was

generated by the commercial gas generator (STI-2500) and three different obstacle shapes were applied (i.e.,

rectangular,

cylinder and pyramid). The concentration was measured with the qualified ion mobility sensor and gas chromatography. The

data necessary for virtual test method of the real chemical agent were obtained.
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Fig. 1 Schematic of the wind tunnel test

Table 1 Properties of Methyl Salicylate

Physical & Chemical Property Value
Molecular Weight 152.16
Formula C8H803
Boiling Point 223 C
Vapor Density 5.24
Solvent Solubility Alcohol, Ether
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(a) Wind tunnel

(c) S.T.I-100
Fig. 2 Experimental apparatus and devices.

Case 1 Case 2 Case 3
Fig. 3 Configurations of the modeled obstacles.

(d) Oscilloscope
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Table 2 Measured data of the concentration
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Table 3 Measured voltages for three different obstacles(Ui=1 m/s).

Avg. Avg. .
Sensor Voltage . Concentration
level [mV] Conc[entbr]a tion per unit voltage
o [ppb/mV]

1 16} 344 4.59

2 110 393 357

3 130 430 331

3 140 461 3.29

4 160 579 3.63

4 170 692 4.06

4 180 778 4.33

5 220 906 411

5 260 1056 4.06

Avg. Value 3.88
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Fig. 4 Correlation between voltage and concentration
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Distance from Cases
obstacle, d [mm] 1 2 3
10 X X X
50 142 25 121
100 13 18 60
150 0 120 138

X © no detection

Fig. 5 Grid of test section
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Table 4 Velocity distributions at each grid point (m/s)

Row Column |~ 2 3 4 5 6
1 035 | 075 | 087 | 085 | 085 | 087
2 050 | 097 | 099 | 100 | 101 | 100
3 050 | 09 | 100 | 100 | 101 | 099
4 048 | 100 | 101 | 101 | 100 | 101
5 053 | 09 | 100 | 100 | 101 | 099
6 047 | 100 | 100 | 100 | 100 | 102

Table 5. Measured voltages for three different obstacle (Ui=2 m/s)

Distance from Cases
obstacle, d [mm] 1 2 3
10 127 85 no detection
50 45 36 35
100 32 55 97
150 A 120 149
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Fig. 6 Concentrations of Methyl Salicylate with Ui=1 m/s
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