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EXPERIMENTAL STUDY ON ATOMIZING FLOWFIELD OF
TARGET SPRAY NOZZLE

Hu Chunbo Chen Buxue Cai Timin

(Coll. of Astronautics, Northwestern Polytechnical Univ. , Xi'an. 710072)

Abstract: At target spray nozzle.high speed gas flow smashes the liquid {ilm formed from jet-
impinging atomization into pieces. Atomizing flowfields at different vertical sections away from
spray nozzle exit were measured by 3D-PDPA system . The main respects measured are as fol-
lows: (1) The variation of particle mean velocity with Y ; (2) the proportion of particle number
within different diameter ranges. The main results measured are as follows: (1) the target spray
nozzle achieved good results; (2) atomized particle diameter decrease as ratio of air to water in-
creases. (3) particle mean velocities are influenced by gravity.

Sub ject terms: Target spray nozzle " . Fuel pulverization, Granularity. Velocity measurement
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Fig. 1 The scheme of target spray nozzle

100

9o} i - X=1.0m
o1 96
o1 94
E 89 B E [
= 88 92
g 87t g o |
wy 86} vy 881
85| y 861
84 i : 0 \ 84 L
83f —v—9.10% . N 82} . ; . .
—60—50—40 —30 —20—10 O 0 10 20 30 40
Y/ mm Y/mm
Fig. 2 Variation of SMD with Y Fig. 3 Variation of SMD with Y

XHRPNFEFHEREV Y ARgAWE 4,5 Fioas, NEFTUEFEH . Y WHhm,
M Omm~ —40mm, V, BZH W K; M—40mm~—80mm, V, FE/, V, ¥ Y B IE K A&
Wk, FUREER & RKESTEONEZWT R FHEWE, ARSBRER T, ViIBY 7
] AR Ak AR

Y R FFEE V, Y TR amwE e, 7 i, Y A J5m, V, EEE K,
WY WIEF [, V, B#iEN, XEHE NV, TRAEN, ARSERELT, V,IsY A
B EHR A, MV, /1, vV, B,

Z T3k VIR Y RS 8, 9 B, WEY BATTH ., vV, ZBET K,
WEY WIEFF, V, @@, AESEBEEL T, Vo, IBY HTRSMERANE,



56 {13 S 5 N 1998 £
441 39
] X=0.8m
42 L I — X =1.0m
40, 37t ~_
~ 38; ~ 36}
~ 2
E 36 ALR E 35 .
~ 34] —s—5.40% ~ A
S ——6.21% Jul . SR a
321 _‘_7'13% 131 — 6. 08%
30 —v—9-10% ——7.40% .
20 32 [ L 1 A i 1
80 —60 —40 —20 0 0 10 20 30 40
Y/mm Y/mm
Fig. 4 Variation of V|, With Y Fig. 5 Variation of V, with Y
1.0} ALR
4 0.8} —a—5.55%
~ ’ —e—6.08%
«.;E 3 0.6} —A—17,40%
= < 0.4l
< 4| g 0. 4
N 0.2}
1 = 0.0t
o} 0.2}
r r v . —0. 4l— . s " n L L
—80 —60 —40 —20 0 10 15 20 25 30 35 40
Y /mm Y/mm
Fig. 6 Variation of V, with ¥ Fig. 7 Variation of V, with Y
X=1.0m
L .0}
—a—5,55%
4 ~ L5 ——6. 08%
~ » —A—7.40%
= 3t g
g 3 < 1.0}
I -
:: 2t > ‘“M—_%"
0.5 ‘A.
1t
0.0

—80 —60 —40 —20 0
Y/mm

Fig. 8 Variation of V; with ¥

10 15 20 25 30 35 40

Y/mm

Fig. 9 Variation of V; with Y



%19 %
96 1 I = WS 5 0 M S IR W AT 57

kﬂhkﬁhyﬁhhhhq

« Sauter mean

LRI AR, Sauter ‘P EFHE S W=

120+
LRI ZRAL I 10 s, BEA S & K,
BT F 25 BAR /S I ELI/N (T FOZ H ek 18, 1007

YERWE R KRB —EfRE, BREMRNRM
PR EZ N, ARBAHE, SMD LHE
ARFHEREKBZ, WHEAGPE —EHE
N A R 2 E o

oo
[}
L

& Arithmetic mean

\\'\—-ﬂ—-

Mean: diameter Jm
(=21
(o)

IR N, BT e S 4O
K1, WNERFPTULES, FHRAESME 20 ' 1 _
4F, 30pm ~ 90um Z [A] B KL F 20 5 47% ~ 5 6 7 8 9
ALR/(%)

58% ., KT 90pum BRI T8 11%~25%, 4
KEARZ, KERANE, KT 90pum IR F BT & Fig. 10 Variation of mean diameter with
B 1] £33k /)N air-water ratio

Table 1 The proportion of particle number within various diameter range

Proportion of particle number/ %
Gas pressure/MPa  Water pressure/MPa

dpm~ 30pm 30pm~ 90pum =90pm
0.6 0.7 33.9 52.6 13.5
(0.6 0.5 42. 6 47.1 10. 3
0.5 0.6 26. 3 49. 58 24. 2
0.5 0.5 31. 8 47.1 @0
0.5 0.4 27.9 554 16.7
0.5 0.3 28. 8 55. 8 15.4
0.4 0.5 27. 8 18. 8 23.4
0.4 0.4 33. 4 19. 5 17.1
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