25 1 Vol.25 No. 1
2010 1 Journal of Aerospace Power Jan. 2010

:1000- 8055(2010) 01-0198 05

k', x| F', R’
(1. , 10019 1;
2. : , 16802, )

VOF (volume of fluid) Navier Stokes

: V434 : A

Effect of backpressure on the film thickness inside liquid swirl injector
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Abstract: _The film thicknesses of-liquid swirl injector-under different backpressures
were studied theoretically and‘numerically. A loss.coefficient model including friction effect
on liquid/gas interface was, established-based on classical theory. It shows that the theoreti-
cal model is not sufficient to\show variations of film thickness under different backpressures.
The numerical simulations were¢ conducted with a swirl axrsymmetric model to solve Navier
Stokes equations”coupled VOF (volume of fluid) equation on an adapted grid, showing that
the decreased mean velocity in the transition region near liquid/ gas interfaces in liquid film is

a contributing factor to the increase of the film thickness.
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Fig-2—Tiquid element of film in a liquid swirl injector
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Schematic of a classical swirl injector

[6]

50

&= &+ &u+ &, &
2 gd
&

? gvf gf gvf: A(s,n)(Ls/Ds‘l‘ Ln/Dn) ng
? G)\g s,n)(Ls/dms‘i‘ Ln/dmn).
i K

% 2 2
[1]

dl



200 25
2 3
21 31
[ 5] 3
, 3 . .3
FLUENT VOF( volume of flr x oy 120 x 1 200.
id) N-S( Navier Stokes)
. PREST O . 3
, SIMPLE R 44532, 149091 512 532.
, CICSAM 4 3
1 4,
(RSM) )
4Hm.
|=3.93 g
: '\ 17.47 { ek ks M\h’ﬁfT
05
3 . 0 bt i
Fig.3 Basic parameters insider a swirl inject or 1.0 M | 6]'0 0 1\ | 00 L BURE
: "t x/D,=6 ¢ N
05t 0.5 0.5
22
0503570 JLo 010 0 03T T
’ T8 1.0 1.0 :
Sostl 0.5 0.5
0 0 .
0 05 1.0 -10 0 1.0 0 05 1.0 15
Awater [': 1 ,m l ’,,/l vm
, 4 3
, Fig.4 Water volume fractions, mean axial
velocities and mean swirl velocities at
axial locations of three different grids
’ 32
[ 5
FLUENT ’
4
) Ue= 72707 ( I
2. )-
Us= or, W T

(1ms )



201

1
BET X U ’
- ! —05 0" 05
i SR PR r__\';‘__
0.8F _ﬂ_mjﬁ_’f{z _______________ g
0.6-—_%_5_-_ THBRELE —mz=54-
; o.ﬂr HERE -
| s ’
L ( o
o2p |- — TR
P SpSpr SRSyl 1) 3 FEE
R ¥) 04 06 08
v/,
5 4

Fig.5 Four regions in radial direction

33
IE —

- 349 3l i) i E G A

1.0
0.8 r
£l i 06? . //_,/'l
§
0.4F
02f
0.70 [
0 0402 03 04 05 06
i Uju
0.65F
o K8 ANFEET x=18 mm &by
x
" -2 9)) [ B E 43 A
0'60._ Fig. 8 Mean swirl velocity profiles of
different backpressures at z=18 mm
0.55L
6

Fig.6 Scaled interface positions of

different backpressures

x= 18mm



202

25

9 [3]

, 8% ,

, . , VOF

045 —A— K

().35%
bk L AN b A R L AN S S N g

0 1 2 3 4 S
pJ/MPa

9

Fig.9 Experiment data-vs. simulation results
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