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CALCULATION OF THE SAUTER MEAN DIAMETER
OF JET-IMPINGING ATOMIZERS

Shi Shaoping Zhuang Fengchen

(Dept. of Space Technology, National Univ. of Defense Technology, Changsha, 410073)

Abstract; According to the characteristics of the liquid film formed initially from
jet-impinging atomization, a analytic formula of droplet size distribution function was
deduced in a polar coordinate with polar angle as argument. Different from the typical
Rosin-Ramller distribution and upperlog normal distribution, this kind of distribution
function can be used to calculated the Sauter Mean Diameter of droplets in any polar an-
gle regions produced by two impinging jets or splash atomization at any impinging an-
gle. The calculation results show that the Sauter Mean Diameter decreases monotonical-
ly with the increasing of the impinging angle. The calculated curves of the Sauter Mean
Diameter are given when one of the three factors, jet diameter, jet velocity and jet tem-
perature, changes. Atomization mechanism of the injector element of a new generation
of liquid rocket engine platelet injectors was also analyzed.
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Fig. 2 Variation of SMD with impinging Fig. 3 Variation of SMD with impinging
angle at different jet veloccty angle at different jet diameter

B3 RUSHERNZSE. HFEE «=30m/s Bf SMD Rl ALK . K0UHE 2,
0<=/6 Bf SMD B8 6 38 I w/ N IR BK , Sl BB KIS E M ; 6>n/3 Bf SMD i 6 38
hnim RN IR B/, R AR/ E

B4 RUSHIBE NS R, $HHEE «=30m/s. HRER d=0. 2mm Bt SMD bl 7 /1
AR HIER . SMD BEE 5 I8 BE 3 D SR/ . WS TR BE S b, B RS BE AR 5K



FEiek
531 HHREGELRK R TFHELNITR 25

HEB, HEREFATERFOERR /D, XRELBEREFHEN.

100':
90
803
§ 70 .
S
@ 3
603
503
0 0 10 20 30 40
u/ m/s
Fig. 4 Variation of SMD with impinging Fig. 5 Variation of SMD with jet
angle at different liquid temperature velocity at 8=/2
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