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An improved method of aero—engine thrust measurement

in altitude simulation test
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(1. AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China; 2. Key Laboratory
on Aero—engine Altitude Simulation Technology, Mianyan 621700, China)

Abstract: In order to realize high precision and fast thrust measurement in aero—engine high altitude simu-
lation test, an improved thrust measurement method was proposed. Steady model and dynamic model of
thrust measurement were established, and simulation analysis and experimental test were carried out to vali-
date the influence of vibration on thrust measurement. A dynamic thrust measurement method was pro-
posed, which compensated the thrust on line through the bench vibration measurement result. In addition,
due to the uncertainty of dynamic thrust measurement method, a steady thrust measurement method based
on digital filter was proposed. According to the characteristics of the two methods, using the optimization al-
gorithm, the dynamic thrust measurement results were output during the dynamic process, and the steady
thrust filter results were output in a steady state. Finally, the altitude simulation test results show that the
method can achieve high precision and fast measurement of thrust.
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Fig.1 Simplified structure of the high altitude thrust

measurement system
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Fig.2 Simplified structure of the dynamic model in the high

altitude thrust measurement system
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Fig.3 Dynamic thrust simulation under the influence of the step

change in thrust and the disturbance of exhaust diffuser

IR ki S LG, SR ge I 4 T TR )
Bo SISHEIE S (L2, 1A K (10) 383 ik S
HARHE Sy ik Se 2 E A, fTA S L ST
T IR REAMER S MBI R M, S5 AR AR L
AR BA 2

4 SERRTHEANE
4.

1 BEEDNEFESH

Sl A HE ST AR BT Wk n] PR SN K s bLAE ) 7
e BRI ST I S I, ) F R G525
G Rme, HE 2%, H ARG S A RS 61l
HARHRR R R A S . 7S RKFER S TN i
50 I e 2l AR R I ) HE AN R B R T ST
FARS BRS04 e A . Rk, s
-5 235 AN 2 AN R 2 R SRR SRR I A 22
K T B R SRS 5 vk

PRENTIABI T, HAAR S Sh AR B DTG,

MR B 5 IR RS AR O, TR SRS B AT 3R
SFEARALL S R Y4 ) A8 A AR 1Y), B B 2 1Y
EL o PRI, SR PTG I8 A PR A A AR R AR
PRSI AE ), BESRAS R S HLERASHE I, B s
PR PR XHIR B TR R 0.10% , & ShHLHE )
L AN T 0.04% , W AER K Sh LRSS HE ) i
WO TC R . AR EOR AT T YIS R DL
IR EUVRAIR AR IR AR X L s T, I FH A5 5
IR IEAT THS . 5 TEEIENSCR AL T3
i, PR LU SR JUE DA A T S Y,
DB 1 R ECH -
b, +bzz:]l +b3z::+b4z:: (1)
l+a,z +a,z" +a,z

:T:tEP: a, , Ay, Ay Wﬁjﬁﬁ?ﬂﬁ?ﬁ%ﬁ%ﬂj]:ﬁggl\z\3

H(z):



F24

A — Pl S A Sl 2 AL T D vk 5

BYZREL by, b, by, by MK R IR S AT Y
0.1.2 3 &%,
SEI AR
R, (K)=bR, (K)+b,R, (K-1)+
bR, (K-2)+b,R, (K-3)-
[a,R, (K-1)+a,R, (K-2)+
a4RM(K— 3)]
Kb R, WHEFRASBIALIRAS 1Y SE I 4 D i S 4y
{8, R, MUEPE 8
4.2 BEEENNEREKRIE
] 4 2 B U 56 i RS S AR AR A ) DR S 4
VAN &) LI E S BN S U o s b R BT Y
JE , FRASBIRIE S sh K, Uk I 1 ) 21
TeEshIG: , Kk 7R3 T4k

(12)

140 — At
— R I
120 — g LA
& 100
B 80
&
260
=
40 I :
20
0
25 30 35 40 45 50

A ) /s
K4 FEASHET AL

Fig.4 The result of steady thrust measurement
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Fig.5 The application of the high precision and fast thrust

measurement in the engine test
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