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Abstract. Taking the rotation speed of mobile fan as the initial value of simulation, grids within the
computational regions inside the air duct were divided into sections based on the dynamic reference
model. The structure of air-blast sprayer was optimized by using numerical experiments and orthogonal
experiment. The flow speed at the outlet of air duct was simulated. In order to verify the correctness of
model, flow speed at the outlet of air duct was measured at each corresponding fan rotation speed. The
coverage rale slatistics and y’-test were carried out between measured and simulated value. The results
indicated that the order of factors which affected the duct pressure loss and outlet flow speed was: the
diameter of outlet, the cylindrical duct length and the tapered duct length. Meanwhile, at the sampling
spot of air duct outlet, the measured flow speed in simulation was 95% . The simulated flow speed at the
air duct outlet was submissive with the measured distribution when y*-test result was under 0.05. Tt was
reliable to simulate outlet flow speed of air duct by using dynamic reference model with fan rotation speed
as initial value.
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Fig. 1  Structure diagram of air duct
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Tab.1 Factors and levels
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F/cm G/cm B/cm
1 40.5 31.5 19.5
2 46.5 33.0 25.5
3 52.5 34.5 31.5
4 58.5 36.0 31.5
5 64.5 37.5 43.5
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Tab.2 Numerical simulation of duct structure in three factors and five levels of orthogonal test
R Y . BERADSM  BERMEHORE Ap=pu P KU R E I 2 2
MET pi/Pa BET p,,/Pa /Pa v/mes”! /%
1 1 1 1 581. 66 546. 63 35.03 28.28 93.98
2 1 2 2 540. 26 507. 30 32.96 27.45 93.90
3 1 3 3 495. 94 464. 92 31.02 26. 35 93.75
4 1 4 4 456. 81 423.77 33.04 25.56 92.77
5 1 5 5 419.12 388.17 30.95 24.54 92.61
6 2 1 2 582. 61 538. 88 43.73 28.57 92.50
7 2 2 3 542.63 499. 80 42.83 27.63 92. 11
8 2 3 4 500. 53 459.77 40.76 26. 47 91. 86
9 2 4 5 457.72 420. 24 37.48 25.47 91. 81
10 2 5 1 412.37 390. 68 21.69 24. 62 94.74
11 3 1 3 585.94 531.22 54.72 28.47 90. 66
12 3 2 4 540. 92 494. 68 46. 24 27.58 91.45
13 3 3 5 497.97 454. 68 43.29 26.32 91.31
14 3 4 1 452.56 423.56 29.00 25.59 93.59
15 3 5 2 414.33 387. 60 26.73 24. 60 93.55
16 4 1 4 585.26 522.80 62. 46 28.50 89.33
17 4 2 5 544.07 488. 67 55.40 27.46 89. 82
18 4 3 1 493.51 460. 08 33.43 26.57 93.23
19 4 4 2 454.28 420. 17 34. 11 25.54 92.49
20 4 5 3 417. 40 384.43 32.97 24.57 92.10
21 5 1 5 590.11 517.15 72.96 28.11 87. 64
22 5 2 1 541.35 496. 48 44. 87 27.72 91.71
23 5 3 2 496. 83 456. 08 40.75 26.49 91. 80
24 5 4 3 457.92 416. 64 41.28 25.45 90. 98
25 5 5 4 416. 89 381.59 35.30 24.51 91.53
*3 BEHHANAOEAZWEITSHT
Tab.3 Statistical analysis of duct pressure "g;ﬂ"
difference between inlet and outlet Pa b
Ap Z 1 F G B
Y X, 163. 02 268. 89 164. 04
2 X, 186. 50 222.32 178.27
Y X 199.98 189.25 202. 83 B3 X SRR S A
2 X, 218.38 174.92 217. 81 Fig.3 Scatter gram of sampling points at outlet
Y X 235.16 147. 65 240. 09
Ry, 7214 121,24 76.05 AHER 0.1 r/min (10 ~ 9 999.9 /min) , } &
Ty, =R, /5 14.43 24.25 15.21 0.05% =+ 1dgts,
F4 R LD % 47 33 HEEERAENE
Tab.4 Statistical analysis of flow speed at outlet 0 AR A 2 P N XUHL B T, X XU AL B S N
m/s 2926.5 ~1306.5 r/min, F X H A0 & 55 38X
v Z A F ¢ B Qb 2% R AE i B XU, DU 3 U, BOP S (EAE i
2 3218 14193 132.77 IR R (8 90 RS RN 5 BT v, 275 th R
S G G R de e
T, 132, 64 197 61 13263 B LR KPS SEAE Dy MRF i 58990 8k 2511, 1E
>, 132.28 122. 84 131.90 K3 s R FE A 22 0 BT A5 00 A5 b XU
R, 0.59 19.08 0.87 (4 EBAR, W6 6 Fi7R , 32 6 Hh 1K) o 2 X i 5
T, =R,/5 0.12 3.82 0.17
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Tab.5 Measured speed at sampling points with different fan speeds m/s
= A% i / v+ min '
1306.5 1541.9 1775.3 2008.0 2240.2 2470.9 2699.2 2926.5
1 11.13 12.77 15.17 17.04 19.43 21.29 23.59 25.38
2 10.91 13.19 15.24 17. 04 19. 42 21.43 23.89 25.97
3 10. 73 12. 42 14.74 17. 05 18. 84 21.03 23.03 24.97
4 11. 36 13.26 15.3 17. 62 19. 56 21.50 23.40 25.48
5 11.35 13.07 15. 05 17.12 19.59 21.46 23.34 25.89
6 11.47 13.70 16. 06 17. 86 20. 20 22.38 24.87 27.08
7 10. 64 13. 04 15.07 17.38 19. 38 21.72 23.63 25.61
8 10. 84 13. 04 15.07 17.27 19. 26 21.32 23.42 25.99
9 11. 19 12.97 15.35 17.67 19. 88 21. 64 24.58 26. 36
10 10.91 12. 89 15. 01 17.02 19. 40 21.00 23.52 25.53
v, 11. 05 13.04 15.21 17.31 19. 50 21.48 23.73 25.83
k6 AREETHROZRESHKEREE
Tab.6 Simulation speed at sampling points with different fan speeds m/s
_ KHLEE /1o min ™!
R R

1306.5 1541.9 1775.3 2008.0 2240.2 2470.9 2699.2 2926.5
1 11.51 13. 88 15. 66 17.87 19.90 22.34 24.07 26. 67
2 10. 73 12.70 14. 61 16. 58 18. 50 20. 42 22.32 24.50
3 11. 68 13. 81 15.92 18.07 20. 21 22.26 24. 40 24.17
4 10. 85 12. 80 14.74 16.79 18. 66 20. 60 22.54 26. 35
5 12.05 14. 08 16. 36 18. 34 20. 58 22. 68 24.76 24.39
6 11. 04 12.98 15.00 16. 95 18.94 20. 81 22.83 26. 80
7 11.58 13. 89 15. 87 18. 36 20. 24 22.77 23.93 24.70
8 11.01 12.91 14.97 16.75 18.72 20. 69 22.80 26.96
9 11. 46 13.94 15.76 18. 03 20. 41 21.88 24.31 24.61
10 10. 90 12. 89 14. 84 16.78 18.70 20. 68 22.60 26.37

0 10.73 ~12.05 12.70 ~14.08 14.61 ~16.36 16.58 ~19.36 18.50 ~20.58 20.42 ~22.77 22.32~24.76 24.17 ~26.96

Vs

11.

28 13.39 15.37 17.45 19. 49 21.51 23.46 25.55
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