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Design and calibration of a certain aircraft/ engine s simulation board
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Abstract: ~To satisfy the'requirement of-a certain-aireraf/ engine s compatibility test, this
paper put forward a halfexperience method based-on the test data of flashboard for the de-
sign of simulation board. On the basis of obtained rough contour of the simulation board and
the verifying of résistance coefficient; the given flow field s low pressure range and distortion
intensity on the annular/surface were compared by the model s blow test. For umpty adjust-
ments of the-distortion index of the annular surface element, it makes sure the annular sur
face holed, numbers and sizes of the holes. T he results show that this method is simple and
effective. T he simulation flow field meets the needs of the certain aircraft/ engine s test re-

quirement.
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Table 1 Distortion parameters of a certain aircraft s
' inlet duct s exit
’ ¥ 5[4,
) ) % ‘) pliLr)i ()
1 0 0724 - 0 0267 184
R. SP. 5R 2 0 0783 - 0 0326 187
/ 1# 3 05330 4.83 195.0 0 0516 — 0 0142 226
4 0 0463 0 0199 162
’ 16 ’ 5 0 0330 0 0536 163
1 0 0387 - 0 0315 190
80 , 2 0 0517 - 0 0180 192
2 3 04533 4.05 190.3 0 0507 - 0 0041 195
/ 4 0 0410 0 0147 191
5 002870 0388 186
’ 2
, t ) Table2  Results of the reduced’scale flashboard
’ W d May NG/ % 07 /()
, 9 3 7 0 255 0 56 154
) s 0-394 1_36 152
: 0 495 235 151
1 0 588 3 54 148
0 243 0 67 166
, 4 0 407 213 163
0 499 366 159
’ ' 0 598 521 152
’ 0 231 0 89 171
27 0 401 2 69 170
’ 0 498 4 41 167
) , 0 603 6 40 155
, 0 228 1 07 185
, . 0 397 372 175
0 493 5 61 172
0 597 79 167
11 0 198 125 191
0 379 475 187
5/ 12
, , L 0 481 7 49 180
0 586 10 73 175
1 Ma, A%, 6, [ép—} . {ép—} . 0 170 L 14 207
(Gji (Aﬁp)L b 2 0 385 6 39 195
0 485 10 04 191
0 615 15 64 186
2 hd
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AG= (X’X*X') ,
- 339 12209 - 53 ( 2 3)
Ma2
861 — 158 628 , I~ 2 (a),(b)
Ma3
-S67 816 -240 | ,
093 - 107 02 @ , 1
X h/d. ) 1 )
) 1 1 )
2 3 2 2
35 3 ,  Max= Q0 5324( 1# )
3 A= 4 83%,
Table 3 Reationship between the simulative Mach S=32%, 5
number and the depth of the flashboard ,
Ma, AOo/ % h/d S/ % > (
0 5324 4.83 02377 32 ) 3 4
0 4364 4.05 0 303 35

939417=20.939,
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Fig.3 Structure diagram of the 1#

simulat ion board
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Fig. 4 _-Structure diagram'\of the\2#

simulat ion board
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Table 4 Calculation results of the low pressure range s

average power resistance coefficent

g
14 1 5632
2# 2 3748
2
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\ Fig. 8 Isobar distribution of the adjusted
simulat ion board
- = +

O 5
OQ OO O Table 5 Adjusted test s results
O O O O d O O Ma, O, ay ASy/ % 0-/¢)
QQ O 0. 3342 0. 9850 .03 186. 7
0. 4452 0. 9760 .50 186. 2

2
3
0.5146 09691  4.17 185. 0
(b) 2B # 0.5425 09669  4.59 184 7
; 0.5615 09644  4.87 184 4
Fig.7 Adjusted simulation board 0.6186 0.9603 5.21 184 5
0.3000 09832  2.42 194 8
0.4058 09730  3.79 193 8
’ 0.4321 09691  4.03 194. 0
’ 24 0.4676 09658  4.52 193. 4
0.5150 09606  5.21 1925
; ; 0.5643  0.9563  6.13 191. 9
. / 0.6107 0955  7.05 190. 1
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