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Control algorithm for a certain type of aviation engine

electrically driven oil pump

HUANG Guo, LI Yan-jun, SONG Fei, YANG Mei—chao, ZHAO Xin
(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)
Abstract: The corresponding oil flow of each lubricating point under the aero—engine work conditions was
calculated using B.M. Tier Mi Doug Vecchi model. With the calculated flow as the performance target val-
ue, aiming at control requirements of electrically driven oil pump, using MATLAB software, oil flow and en-
gine condition association model was obtained through linear regression method, based on which the control

algorithm for electrically driven oil pump was established. The test verified the feasibility of the control algo-

rithm, and the flow control accuracy can satisfy the requirement which is not greater than 5%.
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Fig.1 Relationship between engine condition and oil supply
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Table 1 Corrected results of the lubricating oil flow for different working conditions

Th 1 2 3 4 5 7 8 9
CATEE(H )/km 0 2.00 10.00 4.75 10.00 10.00 4.00 0
AT DR Ma) 0 0 0.44 0.85 0.85 0.55 0.73 0
IS T (¢ )/(L/min) 2.27 2.25 1.71 2.29 1.85 1.85 2.33 1.30
Jo B W I P (g )/(L/min) 3.41 3.36 2.77 3.39 2.89 2.89 3.43 1.84
PSSl (g, )/(L/min) 5.69 5.62 4.49 5.68 4.75 4.74 5.76 3.14
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Table 2 Calculation results of the actual lubricating oil flow for different working conditions

KAT 1 /km 0 2 10 4.75 10 10 4 0
RAT Ak 0 0 0.44 0.85 0.85 0.55 0.73 0
Sz AL/ (t/min) 37 889 37116 34504 38370 35572 34526 38065 27 803
P ST U 4t /(L/min) 56900 56200 44900 56800 47500 47400 57600  3.140 0
S B S I U e /(L/min) 5.696 6 56522  4.6211 57625 48904 48726 58303  3.144 8
WREE(E, )% 0.12 0.57 2.92 1.45 2.96 2.80 1.22 0.15
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Table 2 Calculation results of the actual lubricating oil flow for different working conditions

RAT i 8 /km 0 2 10 475 10 10 4 0
RAT S AR 0 0 0.44 0.85 0.85 0.55 0.73 0
& BhALEE 18/ (r/min) 37 889 37 116 34 504 38 370 35572 34 526 38 065 27 803

FHE S I I 4t /(L/min) 5.690 0 56200 44900 56800 47500 47400 57600  3.140 0
SR AU I I it /(L/min) 5.696 6 56522 46211 57625 48904 48726 58303  3.144 8
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892.270 6HMa - 116.322 5H - 6 563.803 0Ma + 3 400.207 1 (n <34 000)
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Fig.3 The upper control interface of electrically driven oil pump
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Fig.4 Oil pump tester
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Table 3 Test data for different working condition of electrically driven oil pump

T 1 2 4 5 7 8 9
AT /km 0 3.00 10.00 475 10.00 10.00 4.00 0
AT SRR 0 0 0.44 0.85 0.85 0.55 0.73 0
K BNHLEE R/ (v/min) 37889 37116 34504 38370 35572 34 526 38 065 27 803
TR 4% 380/ (r/min) 3197 3857 3890 4158 5489 5469 4207 1 765
FRE S I 4 /(L/min) 5.69 5.62 4.49 5.68 4.75 4.74 5.76 3.14
Y B T 2 (¢, )/(L/min) 5.95 5.90 4.60 572 4.90 4.81 6.00 3.25
IR (E )/ % 4.6 5.0 0.7 3.2 1.5 4.2 3.5

(FE6%5 60 1)



60 BRARE B BN A RIS K SR AL 7K 5 A 610

4 HEFRIE

B BN wAE RS K AL i U 1 B
FKBHE , AN T 0 S Tl I mly AR 55 AT % 141
BA BRS04 B R B R R, R R
T2 50 1A% A 5 R8T 4% © A 7 5 i G R
AN Wt 5 o i FH BB A 7 o IR AR RS N
AT 5 K. Trent 1000TEN , Trent XWB-97 il
Trent 7000 J& %' - B A\ G R FF AL G AL H 0 K B, X
A U TR SR A SR LR BB AR P 4 Sty 1 1 4k
ARG R SR HE B B AN W ) s B ) g A
Ju¥l, Advance Fll UltraFan & h AL & T 1) 5 A4 7=
i, A IR T AR BT, HERIRBL T2 - B A
A BRI RS, R FOH R, LAl
FEA RS UAKR I T . IE SR I T X AL K S )
BRS-GBS (A5 BN R P S A T AERE
S RF LR B = A AR R R L ) SR T
Sy E LS & SHLI I PR S (A

SE

[1] #EHKWE BB NFE—2RMmE T EEEIER]. U 4
BH : 5P Tl R SR 50 0 52 B, 2000.

[2]  EEREL 21w RGO R H —— 2 R B
TN Bl 2008 : 62—64.

[3] K Sk B IR - O IE AL w5 T HE ) i A
XWB &L s dildH A 2014, (9):20.

(4]  FhUTEE, BBRAE. i ik 7000 & SHHLG Sk S & TR E
BRAfiZs ,2015(12): 54—55.

(5] %R -2 0. it 1k 7000 Bl 725 % A330neo B YR
[N/OLY]. http://m.sohu.com/a/199209187-716058.

[6] ZRIr. F BN A Advance3d N —1C K ML IEALIE 2
PEH[N/OLL [ [ By B 4% {5 8 ™, 2015-06-04. http:/
m.sohu.com/n/414439445/.

[71 NS, % - O\ W R & shBLBT il R D). B ey,
2016, (3): 61—62.

[8] Norris G. Rolls—Royce gearbox and ceramics work aim at

next—gen engines|J]. Aviation Week & Space Technology,

2016.
O R R R R R R R R DR R R R R R R O R R R R R R R R R R R R R R R IR R DR TR RO DR R OR DR PR R DR DR UR DR IR DR DX R DR R PR DR TR
(E455 26 30)
7 Bl AT 003 IR 75 K
6 »—\ /\\ (3) PRSI I A AR Sk AT AT, RS T T
) S VA \ R R
s \
H 3 S 3k
T pome . :
= QIRE [1] Weimer J A, Massie L D. Power technology for the more
1 electric aircraft [R]. ATAA 93-1051,1993.
0 ‘ [2] Moncelet G, Texier A, Raimarckers N. New Concepts for a
0 2 4 } 6 8 10 dependable design of aeronautic engine lubrication system
1o [C)//. ESREL2002 conference.2002.
BS B R 3] ARt KBTI 2 K S LT 5L, [ BA 2
Fig.5 Comparison of total lubricating oil flow 2009, (5): 61—63.
6 i (4] ZEERL P02 e shHLIE I 2R G2 00 BUIR K AR R % e (). AR

(1) A 3K 3l 0 ol 2 9 o 92 RS 2 0 2 AN KT
5% EEK , BN b A 25
(2) LKl T il A S B 36 i A RE % 6 AL 3

23 KM, 2011,37(6): 49—52.

[5] SRER,.ZE L WEE. 2RSS K S PLITFIT I
SHERAR[)]. At TAREE 2012, (4):463—467.

6] XU&A%Z,F M. Wiz KNV RERST)]. B2
AR5 THE,2009,9(22): 6822—6925.



