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Wind Tunnel Experiment of Influence on Droplet Size
Distribution of Flat Fan Nozzles
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Abstract

To research the influence of spray operation parameters on droplet size distribution of flat fan nozzle,
experiments were conducted by using an open circuit wind tunnel and a Sympatec laser diffraction
analyzer. The droplet size of reference nozzle was tested to classify the nozzles’ spray spectra. The
droplet size distribution generated by different types of nozzles at different spraying pressure for different
wind speed with various distances between the nozzle and the laser beam was analyzed. Experimental
results showed that the VMD and percentage of the total volume contained in droplet sizes less than
150 pm increased with the increasing of the spray pressure, wind speed and distances between the nozzle
and the laser beam. Moreover, the classifications of nozzle’ s spray spectrum became lower when the
pressure and wind speed rose. The distance between the nozzle and the laser beam and wind tunnel
experiment could be used to ensure the accuracy and reliability of measurement results when the laser
diffraction analyzer was used to test the droplet size.
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Fig.1 Schematic diagram of experimental layout for
measurement of droplet size in wind tunnel
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Tab.1 Droplet size distributions of five reference

nozzles under standard operating pressures

5% 3k £ gL Dy Dyso Dygy Pyorcisopm
iR /kPa /m-s™' /um /m /pm /%
11001 450 5.4 61 130 216 62. 61
11003 300 5.4 117 259 453 17. 41
12006 200 5.4 169 361 596 7.41
8008 250 5.4 239 508 844 3.06
6510 200 5.4 301 600 935 2.42
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Tab.2 Droplet size distributions of four nozzles under different operating pressures

% Sk B O b A3

DHO

Dl"Sf) Dl")O (p Vol <150 pm

e ) 5
RIS I kpe A B E/ em /mes ™! /m /m /um > /% o
276 15 6.71 240 461 706 1.01 2.53 il
AIXR11002 300 15 6.71 196 404 701 1.25 4. 84 bl
450 15 6.71 159 354 582 1.19 8.79 o
276 15 6.71 143 329 559 1.26 8. 62 A
TT11002 300 15 6.71 158 316 517 1.14 11.07 i
450 15 6.71 108 250 474 1.46 20. 83 B
276 15 6.71 100 217 363 1.21 25. 14 il
XR11002 300 15 6.71 80 186 328 1.33 35. 81 i
450 15 6.71 72 179 325 1.41 38.29 il
150 15 2.57 86 204 405 1.56 30. 45 4
11001 300 15 2.57 62 155 300 1.54 47.94 il
450 15 2.57 54 139 255 1.45 55.29 Bl




56 CSNA IR S 20124
S By S B TR ) 38K K, i 11001 BIWESL R S B 2.3 R

JE S8 KM/, 4 FhESk 16 D, s 0 B R 7 1
AR 5 Bt 2 R R, R 73k 450 kPa B BR
XR11002 UM 3 55 1% 86 G PR R AR AR A, HoAth 784 5 g
S B AR, 2B, R 1 OF B 8K 60% K,
D crso o FEIHEK T8% Do F-H Wi/ 22%

IR E £, AIXR11002 #9185 3k 7= 24 1 25 7
FLAR K, AIXR11002 7S W% R B3 1 15§ 3k |1 F 3¢
Fr AR R, 7 i AL ™ A v U 38 5 0 L R
LT ER BRI A T ENEHEEE K, A
[vi) 2 A s Sk 1) 5 T AR B R AR LS @Dyl isg o A T
X % S Ao i YA () 24 R g g ) A 5 AR K0 55

R AL 18 1

TP6501 %I ' TP6502 %! 'TP6503 %I TP6504 7l il
11001 FUMgE Sk 75 AN ] KU T 550 KL A2 43 A S 40n 3% 3
F7R o TER I RAS 1 M A5 AR v KU e IR,
R R K, 7N 25 1 ) JE PR AE R AR, IS RS el
BRI i HXGRTE — Kb 2w A2y, k3l
FLEE XS 4 RO A T mE Sk, KUEHE K, S B R,
Do WHEZ IR, 205, XUHT- 36 K 46%
W, S PR 23% , @50 FIIIE R T4% o EF
XF 11001 B g Sk, XU 8 K, S W AR I, i
D50, B Z B, XEF TP6502 %I TP6503 4 il
TP6504 HUME Sk, KU 4 KB, 55 3% S5 SRR AR, XUk
BRI 69% I, D50 F- BN 58% o

K3 FRARETS MEXEFHNEIHSH

Tab.3 Droplet size distributions of five aerial application nozzles at different wind speeds
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Tab.4 Droplet size distributions of five nozzle types at different distances between nozzle to laser beam
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