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Experimental investigation of spray characteristics of
a double line pressureswirl atomizer

CHEN Jun®; 3l Hong-hu' , ZHAN G Bao-cheng’
(1—College-of Energy-and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. College-of Energy-and Power Engineering,
Shengyang [nstitute of\ Aeronautical-Engineering, Shengyang 110136, China)

Abstract : The atomization quality of a double line pressure-swirl atomizer for aero-en-
gine was investigated using‘phase Doppler particle analyzer (PDPA). The spacial distribu-
tions of Sauter-mean’diameter (d2) and the angle of spray cone were obtained. The results
show that i thedroplet sze decreases with the increase of fuel-supplying pressure, and tends
to become invariable when the pressure rises to certain extent ; the spray cone angle is bas-
cally independent from fuel-supplying pressure; ds decreases with the widening distance
from the spray nozzle, when the main or secondary fuel lines operates respectively; at the
same measuring cross section, dsz dightly changes with the radial distance.

Key words: double line pressure-swirl atomizer ; droplet size; spray cone angle

[13]

:2009-03-27, :2009-07-16
(1981-) ,



4 : 775

4 5
3 3 W \ %/
N,
’ 3T Aul AR ) NS R
1 - 2 K 6
EEUM%%%%W@ 7k -
VAZZA g
y Sm' 1
mons.*! ], -5
; ) % Q% %\ ’
o2 ,
5 (6] 1 BB, 2 g, 3 T 4 Bheds: 5 RIEdgs
a2 . 6 EWEC; 7 EIWEL; 8 EL: 9 BiBURAME
7] OLL o
[8]
(PDPA)
1
1.1 PD PA
, 1 . 1(a) 3
, 1(b) PDPA
] PD_
1 1 1 PA y
2.8mm 1mm. ,
E] 1 1 i
, 2 5, 7 , ,
b 3 L 4
6 1
' 9 8 1 ’ ’
, 1 (@

, . o\
, : a sm - mar

(1)



776

25

RS
i1

BRRERG LR G

Lk

L

il =
e L e \
vﬂ-ﬁ—ﬁ/ﬁm
g R

Bl R G

[l i i

ABAL 2 ki 53 HTIX

2
€;Eﬂﬁ

BRI B
i
: Bela
z % f
HEEm
D
G
s —
AT —
I

O O]
WR L 1 B

Fg.2 Experimenta rigof injector

— —f)\— d32 y
V' = 24n(0.5) (2
(p t f JA

1T ;T’ 1m 3

niDji
G = 2 3

E:ﬁDi

t Z b
x Di , Ni Di
7
il 2
WOt R AR 2.1
2.1.1
i+ SHL
Z=60,70,80 mm
fi 5 b 2 X -4
El;-l:J‘" H l=|'
6
VA
) ) pm =
3 PDPA 0.9MPa , ps = 1.8MPa ;
Fig.3 Operation sketch map of PDPA pn = 0.9MPa,ps = 1.8MPa.
4(a) , Z=60,
1.3 70mm 80mm X
. Z=60mm ,
, X <51 mm Os2 0,

i Blmm< X<



777
56 mm , X ds2 4(a) Z=60,70,80mm
344 m o 56mm< X <73mm ,
;o 73mm< X <77mm 50° , 9
X , O 0.
1 5 (a) El Z = 60 ]
70  80mm X
, ds2 ,
, Os2
a2 ) 30 33 m . z )
Z 70 mm 80 mm O3 ds2 ,Z ,
Os2 X ; ds2 ,
] Z y (hz
(027 . 4(b)
45
45 —f sl —— 7=60mm -—°- Z=70 mm
40F 80 mm -4--7=80 mm
35 ~
35E Nogtsaa,
: 30F . %
30F ] 3
€ 25F ! .
g 25¢ 2 ! :
= S 20F \ .
-5 20F B ! 7
15F \ ,
15 ] :
10F \ A
10F \ L
4 5F \
SE ; s
H > 0 fle-da.a 1 L L L Y Y'Y A4
bl fo e N A i oo i 25 30 35 40 45 50 55 60 65 70 75 80
50 5560 65 70,75 80 85 90 95100 105 Ymm
X/mm
FY TAER} (P=1.8 MPa) }i i
(&) B M T AR (0.9 MPa) AT (¢ Rl Mlmfmjm Fiieas
(=R SIREN
o] X/mm 0] X/mm _
51
\\\\\ a2, N\
AN HSTEX \\ M
AN \\\ \\\
By \ Y
\\\ \i\ \\\\\
FOEEK N N NN
N N,
60 F———————————- S ————— 60 \\\% R
70 fp——————————— a = 70 }% § § ﬁ @
Sg i 53 / \ 101 80 39 \ 75 101
E ARRK  HLR  SHARK £ WERE gk IS
B EEAR) MAEMEAL) W LK) WA LK)
(b) EE?HIE%*@I{’FW_(Pm%9 MPa) i’fhgﬁfﬂ{l (b) E’J‘?mﬁﬁﬁﬁiﬂifﬁﬂﬂb (p=18 MPa) ?mg%ﬁ‘:%
AR FRKE
4 5

Fig.4 Spray characteristics when main fuel line
works respectively

Fig.5 Spray characteristics when secondary f uel
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Fig.6 Spray characteristics when main-secondary f uel
line cooperation
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Fig.8 Definition of spray angle
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Fig.9 Spray angle of test injector
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