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5- Venturi flat-fan

6- Extended range flat-fan

7- Turbo flat-fan

8- Combo-jet flat-fan

9- Subsonic open wind tunnel
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1- Inversion

2- Water sensitive paper

3- Volume median diameter

4- Air-injection nozzle (air-induction nozzle)
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1- Honeycomb
2- Hot wire

3- Inverter

4- Drag
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Fig.1. A schematic of the subsonic open wind tunnel, built with all the details; (1) Honeycomb, (2) Contraction nozzle,
(3) Site of injection, (4) Test section, (5) Converter, (6) Fan, (7) The place of water sensitive paper, (8) Exit of water
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Fig.2. Hydraulic system for spray the internal components include; (1) Reservoir, (2) Suction line filter, (3) Variable

displacement hydraulic pump (centrifugal), (4) Pressure control valve, (5) One-way valve, (6) Flow control valve,
(7) Barometer, (8) Shut off valve, (9) Site of injection
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1- Scientific image blob analyzer
2- Spread factor
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Fig.3. Subsonic open wind tunnel for experiments modeling of toxin droplet drift in controlled conditions of air flow
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Table 1- The independent variables used in the experiments and their levels
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Level of variables Variable
P;=150 kPa
P,=275 kPa hd
Ps= 400 kPa Pressure
H;=35cm .
Hs="75 cm Height on the ground
Vi=1m ! Le
V=2ms" e
Vi=3ms" Wind velocity
Teejet 11003 — 0.87 mm?
! (U35 45355 ) 32l I35

Teejet 11004 —1.18 mm? |
Teejet 11006 — 1.8 mm? Flat-fan nozzles (nozzle orifice area)
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Fig.4. Water sensitive paper before and after use

Fig.5. The placement of water-sensitive paper in the wind tunnel
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Table 2- Analysis of variance effect of nozzle type, pressure, height and speed on the volume median diameter of the
droplets at a distance of 2.4 meter

¥ Olaggo il (6331 4> 3 e oo
Means of square df Source of variation
0.7611™ 280.056 1 R
9.7019" 3570.137 2 N
48.2723" 17763.400 2 P
0.6218™ 228.800 4 NxP
367.983 8 Experimenal error
33.9882™" 5692.824 2 H
1.8718™ 313.520 4 NxH
1.8933™ 317.117 4 PxH
0.7909™ 132.465 8 NxPxH
323.9939™ 54267.082 2 \Ys
1.6124™ 270.071 4 NxV
12.2904™ 2058.572 4 PXV
1.3824™ 231.551 8 NXPxV
4.3034" 720.789 4 HxV
1.2861™ 215.416 8 NxHxV
1.9023™ 318.621 8 PXHXV
0.7881™ 131.998 16 NXPxHXV
167.494 72 Experimenal error
- 161 Total

" Significant at 1% of probability level, ™ Non. Significant at the 5% level 1,5 & Jlas! chaw )3 )5 gxe e ™ o3 V Jlais! paws )3 5 gxe *
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Table 3- The mean of value volume median diameter in difference levels of variables at a distance 2.4 meter
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96.78 b 55 cm o) g ) oy €l
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Table 4- Linear regression analysis of variance for the median

volume diameter at a distance of 2.4 meter from the end

of the spray nozzle
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Table 5- Unstandardized and standardized coefficients of the linear regression at a distance of 2.4 meter from the end of
the spray nozzle
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