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Abstract: Based on a test apparatus of the on-board hollow fiber membrane separation
performance, the separation performance was experimentally investigated with variation of
the bleed air pressure, bleed air temperature, flight altitude and other factors; the experi-
mental data were applied into the artificial neural network prediction technology as the train-
ing and validation samples, so as to predict the performance of this membrane. The results
show that: (1) the established mathematical model can effectively predict the separation
performance of hollow fiber membrane; (2) the volume fraction of nitrogen-enriched air is
inversely proportional to non-dimensional flow rate; so when the volume fraction of nitrogen-
enriched air increases, the flow rate and efficiency of nitrogen-enriched air decrease; (3) un-
der a given volume fraction of nitrogen-enriched air, non-dimensional flow rate of nitrogen-
enriched air increases with bleed air temperature and bleed air pressure increasing; the effi-
ciency of nitrogen-enriched air increases with the bleed air pressure increasing, but decreases
with bleed air temperature increasing; (4) when the flight altitude increases, the non-dimen-

sional flow rate and efficiency of nitrogen-enriched air increase, and the influence of volume
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fraction of nitrogen-enriched air decreases with the growing flight altitude.
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Table 1 Training results of number of hidden layer neurons

S HEB{EAN% N A w S AMBUEAN% N A w

2 12 16 28.0 4.9379 28 126 198  1.12X107°  7.2535
5 28 37 6. 85 5. 4563 30 135 212 6.66X10°°  6.8176
7 39 51 1.53 6.7358 32 146 226 5.25X10°°%  6.8258
10 58 72 0.224 16.491 35 155 247 4.99X10°°  6.9599
15 86 107 0.085 9.0168 40 176 282 4.62X10°°  6.9321
20 109 142 0.0236 8.6008 45 176 317 4.61X107°  6.9223
25 118 157 2.66X107° 8.8618 50 176 352 4.61X107°  6.9120

3 REGIE

A SCRE S0 BT AR MUY s 27 e O B R E X
3 2R FH ) R0 3 R 4 — o R B S U L
A JEE R B B AT e A A LA R S
e, FC b o AR E LN

Myea

n= - (6)
My
X e N B BT AR S i DR
i 40—l R E
= e (7
nln]é\X

D

Aorf o R — AR DL R A D,
M B AR B R Ui
BEGEZERSIGHEANER
F 2 T BRI SR AE B 5 I G R A L
B BT A S G I R AR AR — B R
J AR AN 4. 6210, AT DLz e iR L 2
Ul E S0
3.2 HEEBEUHEERSKIEHEARNLILE

B 4 5 06 TE R AR Y L AT 2R 3 T
s IR Al DUAE A R iR 2= R
175 % » il AR B3R 22 1. 3804, 3X R
T A LA AR G 1 I o

S
=

I

i

3.1

R2 REGFHERSNGHEERLR

Table 2 Comparison of calculation results of model and training samples

SIS/ BRME SIS/ GATRES VIR BURIIEARR UIGRARE RO
MPa  AEU% T kmo BER/10° BEIE/0 e AR %
0.3 85 50 10 44. 157 44. 043 62.3 63. 365
0.3 88 70 10 48. 442 48. 398 55.1 55. 641
0.4 85 50 5 71.274 71.322 63.7 64. 256
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SIRIES/ WA SRR/ RATRE/ A BERGFREAR IIgAEARIA BERNTRAR
MPa S8 %% C km il & & /10 ° il & & /10 7 R/ % iille~8 &
0.5 98 100 5 48. 303 48. 337 20.2 19. 203
0.6 98 100 0 57.105 57.111 16. 8 17. 657
0.6 98 115 12 98. 606 98.574 23.2 23. 845
0.7 98 50 12 54.619 54.632 43.2 41. 456
0.8 91 70 0 161.92 161.93 46. 8 47.050
0.4 88 100 0 111. 31 111. 29 47.9 48.621
0.5 95 50 10 35.393 35.274 43. 8 45. 447
0.6 85 70 10 319. 45 319.49 68.9 68. 447
0.7 91 70 10 197. 76 197.70 57.5 58.633
0.8 85 50 10 293.51 293.42 73.4 71.498
0.8 88 80 5 343. 87 343. 84 63. 4 63. 714
0.6 85 115 10 634. 24 634. 34 64.5 65. 840
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Table 3 Comparison of calculation results of model and validation samples

FIRETr/ WA SIRE/ YTRE/ RIEER REEN T3 2 WIErEARI A BRI
MPa 538 % C km il A&t /107 il & &/ 107° R/ %% il &%/
0.3 85 115 12 163. 35 168. 98 55.9 58. 39
0.3 88 80 10 59. 04 61.11 54.4 54.41
0.3 85 50 5 37.03 36. 96 59.5 61. 00
0.4 91 100 10 100. 74 100. 89 44.0 43.93
0.4 95 100 5 46. 94 48. 69 25.9 26. 17
0.4 98 80 5 21. 34 23. 34 16. 7 17. 39
0.5 85 70 0 165. 84 165. 89 61.2 60. 76
0.5 88 100 12 255.05 264. 80 61.4 61.55
0.5 91 70 12 106. 37 112. 24 55.3 54. 95
0.5 95 100 10 97.55 101. 51 35.5 35.56
0.5 98 100 10 61.45 61.40 22.5 23. 20
0.6 85 80 5 327. 65 331. 36 65. 4 65. 69
0.6 88 70 0 154. 72 154. 81 56. 8 56. 62
0.6 91 115 0 178.59 180. 51 37.1 36. 80
0.6 95 70 12 93. 05 93.07 47.0 46. 76
0.6 85 50 5 156. 96 156. 95 66.9 67.03
0.7 85 100 10 681. 48 686. 55 67.7 67.56
0.7 88 100 5 374.00 374.10 59.3 59.52
0.7 91 70 5 160. 89 162. 82 53.9 53.47
0.7 95 100 0 123. 25 123.32 29.0 29. 06
0.8 85 80 12 615.70 621.77 70. 8 69.51
0.8 88 80 10 415. 94 421.63 67.5 66. 22
0.8 95 80 5 141. 57 143. 45 39.6 41.43
0.8 98 70 0 65. 44 65. 50 25.2 24.22
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