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Experiment on atomization of high disturbance fuel nozzle
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Abstract: In order to improve the fuel atomization and verify the feasibility of high per-
turbed atomization scheme applied to the fuel injection of aero-engine, the spray characteris-
tics of V-shaped cross hole nozzles and single hole nozzles were measured by using phase
Doppler particle analyzer-(PDPA) and high-speed photography technology. Results showed
that with the increase of injection pressure, the atomization angle increased and the Sauter
mean diameter (SMD) value decreased. The cross-hole structure had a significant promoting
effect on fuel atomization. Under the same injection pressure and exit cross-section area con-
ditions, the atomization cone angle of the cross-hole was larger and the SMD was smaller; at
the same SMD, the required injection pressure of the cross-hole was much smaller than that
of the traditional circular straight hole; with the increase of intersection angle, the spray
cone angle and SMD were both improved. Air-assisted method can effectively increase the

spray cone angle and reduce the SMD value, but the improvement effect decreased gradually
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with the increase of air pressure. Compared with the traditional single hole nozzle scheme,

the high perturbation nozzle can greatly improve the atomization effect of the fuel under the

same pressure conditions, and has great potential for aero engine application.

Key words:

high disturbance nozzle; phase Doppler particle analyzer (PDPA);

nozzle structure; Sauter mean diameter (SMD); spray angle

A LR IR ik 55 AR S B R Ak T T R e
F14 06 B 2% A+ L 2 19 K AT 25 A B PIL el T AR T e
KGR TR L M 5L R e
IR THh T A ) T SRR A AR il T 1 B T e
SE TN 25 19 25 AR Ll H LR KR 1 AR
(SMD.iC A Do) B 5 AL HE 1 55 2 50 SMD /)
S5 A HE SR BRI 75 5y i K BRI AS TE 43 5 e 22 ULk
HEE L By 7 A PR A B B 3 SR S g it B
B kAT . ARSI AN AL | S 5T 554k
HOR S NTAERL =S K BB S a R A T AN [l 9 A3 ik
FoAR e WS4 A5 3] T RAF I SRR

TE S S AL il 58 555 T 5 b 384 R S s il
INEAL B AR RS RS A RO . AR
1713 o SR FH i L WA B AR Sl M i 2R G i) E 4 [
AN A I T S S B L s 0 A K S LR R Y K
TR PR E T H I Y 1L AR S e
I 300 o I P B L 23 4 oA S BRI 55 R ¢ G 16 0 A
O BCRE S LR Il 5 A i R SRR .

RV I 58 SULSHa) 18 155 41C 3058 1 e Al 4 R K
SR I %5 AL BF 7 ST BT CR . K TR
2 1 O 22 W 2 N S ALK il e S
BRI AR ] A FLAR R 22 A5 4R L 5 AL G I8
FLEE A A LE - 5 0 S 498 Dl 16 55 B 408 A5 5 Jn 4 £k
P % 5 R A B B R A 58 25 fE £ 5 25 55 A0 L JEE A [
IS 8 HIE B K il I 25 ) WG AR T g AT i B AL
Wigs

1 I Sl K il A D 58 A S L L i) A B R
i DA B S e S LA il 25 AR B 0E T A G
o X T R S s Sl B L AR G TR 2
MELASEBE R AF 55 4 R o 6 i 0 Bl R il 5 25
7 G TS A Sl AL L A R s OB ) S
TN T3 AT D RE 48 R /NS IR ) AR T 5
BUBLAR Z5 4L s LIS P 5 v s M A 5 RE gt —
AP TR AR ROR o B S A S LR I 25 AL Tk
/A BT NS RS ] O N B WV VP73 G B oD ST N %
R 5 7% e 2 R A AR R 22 5 A e WO T
ZAE T P AS 9 8 XE A BE S BLH T T4 =K
Fe W6 7 S8 B BT . PRI i SR AT 0T 25 R Bl AL

JER T % 555 1 B A T T R v A 8l 28 SO 55 1) i

SRy 56 IE =BG Sl BRI S S O & TS &
S AL AR T TS S T AT M A5 A A R L T
BT T 5 P 2 38 S AL 5 W 56 3iF Jy %6, >R A
i 22 3% 8 ki T 43 B AL (PDPA) K CCD (charge
coupled deviee) FHAL , X AN 7] I £ L A [] LA &5 44
FAF T BV OB A AL e B B s R L oS W Y
W% 25 S kL ¥R 1 HEAT T A
1 KWEFRFE
1.1 KBRS

R SIE IR R E TR PR 25 M R K 2% 0L T 48 i &5 4
HEZR G0 5 R B AR H S 00 5 P AR M 2
LRGN 1 ) F TR IZ RS A
BERRGE AL R G0 CELHE 32 L BP0 g
W A 225 kL2 BT A v SRR &R 4 Il &
G T RNEE RE RS . SR T R 26
TSI A 7R B AR 2238 Bk 43 BT A AL 3
8 SW RINRBOLE 68 Rk 00
Sk Bt Ab B A5, L VI LR 0. 1~1000 pim,
1.2 BHESH

E AL S 25 AR B R E 2 R, EEAQ
8 e A A DL S AT R A IS Sk =98y, i T
2 ALY B AR F S BOHE I 55 T2 Dl ) B0 £ R
AW & 1 Xt FR 25 4 DR 0kt DV S FE B R A Ok
T 5 W5 M 25 Ak 4 A 0 8 Ak FLIR 5 vk 2 K
M5 FL o0 2R 1) S 1 S SR 38 S AL R 0 2R T
AR T AR A 28 (X OZ) 5 2 T A F T
PR R Rl 1 (YOZ) L 25 44 faf I an 1l 3 Fr /i .

W% 55 4 AR e SN W 55 e AN S R DD 2R 1 e A
A0 A FH R R B B A Bl B S % 4R
I HEAT HE AR 5L BRSO B AL 3
SEOGT EURE A WSO A B N LA A . AR SEER LR
AT 5 R i mefL . 2 B2 B B AL . A Bsg A
0 4512k 30°.60°.90°.120° 1 38 X AL . Hi 45 My 1
E 4 fis.



%10 [/ e LS gt 2093

HL
:

Zoh

A

CCDAR#L

PR
%

Y
| |
(MR R

B1 e B AT E R B

Fig.1 Schematic diagram of the experimental test rig
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Fig. 3 Schematic of the intersection-flat and

collision-flat
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Fig. 2 Schematic of nozzle and orifice structure
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Fig.4 Partial enlargement of the nozzle
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Tablel Nozzle parameters

5% FL s L2 /mm
JC-30 0.42
JC-60 0.40
L AL
JC-90 0.35
JC-120 0.3
HAL A 0.42
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Fig.5 Nozzle spray image contrast when Ap is constant
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