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Atomization experiment of single free circular jet

impinging against wall
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Abstract : The temperature resistance limit of the throat material of the engine thrust chamber, which
applies the simple orifice injector to organize the combustion, restricts the improvement of engine combus-
tion efficiency. A new high — performance cold wall injector can be used to solve this problem. In order to
guide the design of this new type of injectora, a jet impact atomization experiment was carried out to inves-
tigate the atomization law of the circular jet against wall. High — speed photography was used to capture the
phenomenon of spluttering atomization field, and the sputtering atomization rate was measured with the col-
lection method. In addition, PDA and PIV were used to measure the particle sized and velocity vector of
the sputtering droplets. The results show that there is sputtering after the jet impinges against the wall, and
of the spluttering drops are spiral in part, and the droplet size is at the range of several tens of microns.
The variation of the sputtering atomization rate with the impact distance can be divided into four typical sta-
ges: the initial stage, the development stage, the stable stage and the attenuation stage. The turbulent ki-

netic energy is the determinant of sputtering atomization rate.
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Fig.1 Schmatic of the experiment system
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Fig.2 Local diagram of experimen console
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Tab.1 Nozzle parameters

Fe D/mm D,/mm /D
1 0.28 5.70 6.0
2 0.32 5.88 5.8
3 0.42 5.90 5.6
4 0. 60 5.84 5.7
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Fig. 3 Nozzle samples
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Fig. 4 Diagram of jet impinging against wall
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Fig. 8 Atomization shape of jet against wall
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Fig. 9 Atomization morphology and vector

distribution of spluttering drops
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Fig. 10 Spluttering atomization diagram

at different distances
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Fig. 11 Spluttering atomization rate with

impingement distance
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Fig. 13  Velocity contours of spulttering drops



5546 & 5 1 1)

RV, 45 BLRE ol 5 S 4 R B AL S 49

P 13 e A 55 A )T e R GEE E 2 65 m/s,
JEMER OB S R E R Y 3. 25 £

et 55 A WL LA I W T A 14 T 2 S5 AR R
SRz — T PDA IS R] T80T A S B AL
A o

K14 5 a=90°,D=0.28 mm,U=17m/s,L, =
60 mm I AR R AL A 20 AT 25 BT, IAIET 14 Fa] L
B I 00N WS BGR B9 RS 3 A1, IR A 5 540k
SPPREAR YRCIRG 73 A1 3 P, 0 22 21 00 B R AL
e, 3k 2 R

=

14 50,00
! 30.00
12} 10.00
Lok 50.00
60.00
8t 70.00
o 80.00
90.00
af 100.00
4 L
6 L
8 L
10} N
il i
14+ 240° @ 300
270°
14 BEHEHNFERSHZE

Fig. 14 Diameter contours of spluttering drops
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Tab.2 Percent of particle population in different diameter B4 %
T8 <20 pm 20 ~40 pm =40 ~60 um =60 ~ 80 wm =80 ~ 100 pm =100 pm
1 0 83.4 11.0 2.0 3.6 0.0
2 0 28.5 54.1 5.4 9.4 2.6
3 0 74.5 25.5 0.0 0.0 0.0
4 0 68.7 26. 1 3.7 1.5 0.0
5 0 13.2 30.5 46. 1 8.7 1.5
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Tab.3 Parameters of the working conditions in Tab. 2

T& D/mm U/(m-s™') o/(°) L,/mm
1 0.28 17 90 110
2 0.34 10 90 150
3 0.34 25 90 50
4 0.42 17 90 150
5 0. 60 17 90 60
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Fig. 15 Turbulent kinetic energy with jet distance
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