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Orthogonal design of aero—engine altitude simulation test
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Abstract: By analyzing the shortcomings of the current test design method and the advantages of the orthog-
onal test design method, the idea of performing an aero—engine altitude simulation test design by the orthog-
onal test design method was proposed. The test items, indicators, factors and levels of the altitude simula-
tion test were analyzed to determine the factors and levels of the test design according to different test items
and indicators, then the appropriate orthogonal tables were selected to design the header, and the test fac-
tors and levels according to certain principles were filled in the orthogonal table. Orthogonal test program
was obtained. Finally, the orthogonal test design of the altitude steady—state performance test for a certain
type of engine was performed. The obtained test scheme has certain guiding significance in efficiency im-
provement of the altitude test facility.
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Fig.1 Orthogonal design flow
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Table 1 Aero—engine throttle lever status
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Table 2 Analysis of test results

P Gk
A B C D e

1 Al B1 C1 D1 f1
2 Al B2 Cc2 D2 2
3 Al B3 C3 D3 f3
4 A2 Bl Cc2 D3 4
5 A2 B2 C3 D1 f5
6 A2 B3 C1 D2 fo
7 A3 Bl C3 D2 7
8 A3 B2 C1 D3 f8
9 A3 B3 Cc2 D1 9
Ty Ty =(f1+£2+f3) Ty =(f1+{4+{7) T\5 =(f1+f6+(8) Ty =(f1+5+19)

Ty Ty, =(f4+{5+16) Ty, =(R2+15+(8) Ths =(12+{4+19) T,y =(12+16+(7)

T T, =(f7+{8+19) T3, =(3+16+(9) T3 =({3+{5+17) T4 =(13+14+(8)

Ty=max{ Ty Ty T3 }-

min{ Ty, T2 . T3} min{ Ty, . Ty T3, }

Ty=max{Ty, T Ty}= Ti=max{T;  To Ty} Ty=max{Tiy To Tsyl}-

min{ T3 . Tp3 . T3} min{ Ty « Tyy « T34 }
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Table 3 Engine inlet total pressure under different working conditions

F5 15 /km AR 15 /kPa
P1 5.0 0.8 82.4
5.0 0.6
P2 68.9
6.3 0.8
6.3 0.6
P3 57.8
7.6 0.8
7.8 0.6
P4 46.8
9.0 0.8
9.3 0.6
P5 37.4
10.5 0.8
10.5 0.6
P6 315
11.6 0.8
11.6 0.6
p7 26.5
12.7 0.8
12.7 0.6
P8 223
13.8 0.8
13.8 0.6
P9 185
15.0 0.8
15.0 0.6
P10 155
16.1 0.8
16.3 0.6
P11 12.5
17.5 0.8
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Table 4 Test factors and levels

M Th e TEER WORGE e
1 P1-P5 M 4 N
2 P6-P9 C i) Y
3 P10-P11 — TN -

RS WK E
Table 5 Test plan

VR0 QI W< VA S W (= N | A ATV E S s R BT

1 P1-P5 M 157 N
2 P1-P5 C rhia] Y
3 P1-P5 - iSIN —
4 P6-P9 M rfia] —
5 P6-P9 C IS IN N
6 P6-P9 — 184 Y
7 P10-P11 M PN Y
8 P10-P11 C 184 —
9 P10-P11 - HafE] N

BETT o, AT % S HLIRL A b 2 el 30 it
SRR IE A

4 HEFRIE

AR SCHR A IE AR ER BT T VA AR R B
URCT B FHAER H 89, I BE R AT A5 P 3 XA
SRR MR 1) A 25 R AR, DA R P 3R =2 1) ) 52
HAR FERRAR A shpl i 23 B A |32 il
RORTT T BAT —E W8 T S BTN s AR
R IR 1207 vk 106 90 k5 N R 2 T — 22
HFFEE A

S E

(1] (ERRE B9 S 4. ER kM), L.
RREROR t U, 1979.

[2] B K AT 1E 32 B v B R F ()] F R K 2 s,
1997,7(3):69—73.

3]  H I —. SR ()M JERT: HUR Tl it
1987.

[4]  FEBGGIIFR & =T L sk M =R T
[M]. bt B2 i i, 1987.

[5]  FET, 4, koK. IEAS IR 8 i A BLE o r J
2 B BRI % o 58 Tl 22 B 4 4 (A SR Bl 24 )
2004,12(6): 103—106.

(6] AHar 2 LB, BRI, 4. RSS2 45
AR S G (] BB K2Rk, 2003, 25(1): 79—82.

[71 ¥ B, BRARE, JEARE. 3T IE R gk i/ R A
TRAEBET]. e 5 0, 2004, 21(6): 1007—1010.

8] BEfek,m B, JEIRE. LT IE Sk A o2 W 45
ek B[] & & TR BIe 7 ik R, 2004, 13(3):
272—275.

[9] JE#rT, Radifd, TS0 BT IR L s i A AN T 0%
HESTIE (D). B 2447, 2015, 26(9): 2168—2190.

[10] FEEGES. Wizs & shbl e 2s LM, db st « B Tolk i bt
#,2002

[11] GIB 4879, fi 2 i 4 W% < HA 58 KU & 2 ML i 28 A4
I ERS].

[12] JSSG 2007A, fift 2= 14 W% 3 il 2% & sh ML & Bl 1 RIS 45

F[S].
[13] GIB 241A T4 s 58 BT A 58 KU & sh AL i LY
[S].

[14] B dt, % 5, A Al BB IR e & sh BT BE
FasE PERZ (], i zs sh 712441, 2005, 20(3) : 394—398.



