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Experiment on nitrogen-filling performance of
fuel scrubbing ejector

LIU Xiacfang"?, LIU Werhua',~QIA N Guc cheng’, ZHAO Hong tao’

(1. College of Aerospace Engineering;
Nanjing University of ‘Aeronautics and-A stronautics, Nanjing 210016, China;
2. College of Metallurgy and Resources,
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Abstract: The experimental and theoretical analysis was implemented on the basis of fu-
el scrubbing orthogonal tests for reducing experiment times. Results show that the nitrogerr
filling performance of the scrubbing ejector is influenced by important factors of area ratio m,
lenth to diameter ratio L/D, and nozzle pressure p. But their significance is relative. A se-
ries of experience formulae and good values is found out. The scrubbing ejector designed and
manufactured on these formulae and values not only ejects very small nitrogemr enriched mr
crobubbles to improve scrubbing efficiency, but also satisfies the oxygen concentration of ul-

lage throughout.
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1 L9(3"j 3

Table 1 Orthogonal table of L9(34j Table 3 Analysis of orthonogal experiment results
A B C D p/MPa  m  L/D z/mm  O/Um
1 1 1 1 1 1 0.1 2.25 30 5 286
2 ! 2 2 2 2 0.1 4.00 50 7 330
3 1 3 3 3
3 0.1 6.25 70 9 342
4 2 1 2 3
4 0.12 2.25 50 9 602
5 2 2 3 1
.12 4.
6 5 3 | 5 5 0 00 70 5 304
; 3 | 3 ) 6 0.12 6.25 30 7 236
3 3 1 3 7 0.14 2.25 70 7 578
9 3 3 2 1 8 0.14 4.00 30 9 381
9 0.14 6.25 50 5 305
3 I 958 1466 903 895 Y= 3364
I 1142 1015 1237 1144 U=
3.1 11 1264 <883 1224 1325 20\9“
200 ’ 1/3 319 \489 1\ 3017 298 374
2 3
/3 381 338 4127 381
2
3 421 294, 408 442

Table 2 Analysis of orthonogal experiment results
(I /73-1)2-3025 13225\ 5329 5776

p/ MPa m L/D _z/mm o/Hm

(H/3-1)2 49 1296 1444 49

1 0.08 4.59. 10 3 288
CHL3- 122209 6400 1156 4624
2 0.08~ 2.04 \ 50 5 320
R 2976 11929 4173 5727
3 0.08 821 30 7 334 ’ PR
4 .1 2.04 12
0 0 30 3 6 32
5 0.1 821, 10 5 302
3.2.1
6 0.1 <4.59 50 7 286 A
7 0.12 821 50 3 367
8 0.12 459 30 5 581
9 0.12 204 10 7 345 4
I or 1155 935 1267 ZO 3435 Table4 Primary and secondary factors influencing
B nitrogen filling performance of scrubbing ejector
II 1200 1277 973 1203 U=
11 1293 1003 1527 965 20\9“
d/ mm 1 2 3 4
1/3 314 385 312 422 382
/3 400 426 324 401 25 LD p m z
/3 431 334 509 322 2.8 L/D P : m
(1/3-W2 4624 9 4900 1600 3.2 " P L/ :
(1/3- )2 324 1936 3364 36l 3.2 /D P m :
(TF3- W2 2401 2304 16127 3600 3.6 " L/D P z
4.0 m z L/D p

R 4300 2295 12763 3239

s d=2.8mm
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2.5 10 8. 21 0. 10 7
5
2.8 50 4. 59 0. 12 5
, QUANTMET 900
3.2 50 2.4 0. 08 3 6 334
3.2 50 4. 00 0.12 7 , 388Hm 95% .
3.6 0 400 012 9 Insight 5
4.0 30 6. 25 0. 12 7
2) d~ m, L/D
5 s m
s m d
m= 6.4d" = 42d + 74 (1)
, d=2.5~4.0
mm D L : 5

L= (10~ 50) D (2) Fig.5 Photo of liquid gas phases bubble
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