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Construction of steady model for an engine oil systan
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Abstract It is ratherworth mvestigating and simulating for the construction of oil sysfan model m diverse flight condr
tions and steady states for design and troub leshooting purpose Them ethod for constiucting aero engine oil system cam putation-
almodel that begins w ith eight of aero engine perfom ance parameters based on characteristic models of different oilparts has
been presented employing vector caleulus and interpolation algorithm to replace iteration Test camputation for the model on
condition that aero engine operates mnmaximum regime at sea level has been perfomed The fact that the resu lts of test can pu-
lation consistw ith design dala fairly w ith the errors betveen than within 3%, shows that themodel is valil Since the oil flow
flow mg nto each bearing casing or gearbox varies w ith the pressure of relevant bearing casing or geathox the errors is caused
by the hypotheses on pressure distrbution of bearing casings or geatboxes In order to pranote cam putational precision of the
mode] it is necessary o construct can putationalmodel of aero engine intemal air system,

Key words A ircraft enging O il systan” ; Steady model Num erical sinulation

18 = THMARGRUHEA, B TRERE, AFFRE
I Z M E RS> . 20128 T0F4R BAK, At
M ARAERE S AT KN RESRMT SR ITEEGCE AR K, FEA 2 E TR E.
SV IR, @ RAIRAR R & T Sl AT RSP B, Ul BT R G
RGN T SRMARFZROTRECHAEGEES RETERERE.
A e H A, E A 2L RS RE AN T AL R BB RGBT R, LA il
TR BT SO S 2, SRS R I R Gt i R R A - I A 4 A T e S R, R
RERIWEFCAR D P57 K AE 2014l SO E 4R WKAE 8RB RES B, 26 T %% AR AR, N

= WS HER: 2004-11-09 1&1T HEA: 2005-05-08,
TEE R X ok (1960—), B, W+, 82, #4430, §F 5 S i A e 5 TR



¥ 26% 5 ol

kS RSy IR G R B W R bod il 557

R EAEEE AN E TR RRREHE. &
REAEMET T A B LIRS T xR 0 3 iE o 5 %
G A, DR TR W AT, B AR R

2 BMSRERE

B R G AR IR D RE AT 2y 9 7 AUE L A IR
WE D ECAER YA RS RS A A B
RS, FFIIN 8RNI RES #L, Bl MK /E
PR (ni, ng )~ B GE H H S R AR TR (;;.:,, 1.,
prs Ty )RR (m )RR FER (m (). TR
R 2R E AL B A A B A, L ElR s
RN S B AL R A AR A 3 4, [t 7R FH ok
AW ARG TERSE. SRS HER
SHEYUPRIER &S REEBZ AR RIE 1.

p.1 sr]_sma p.L!rL'p.Huruanqur nL

| ! !

Air seal Suphy and o0 Backflow
subsystem exchange distribution| subsystem
model subsystem subsystem mods]
model model

Qil-flow into l

bearings and ting stat
gearboxes Operating e

Pressures of bearing casings and gearboxcs

Total oil-flow
inlet temperature

Fig 1 Steady model canposed by subsystan based

on engine perform ance param eters

21 EREHRE

iR 25 R 5 R R A U T, DA S K )
PLNEIE SRR, BT, BAREE LiZAR R, (8
EA BRI 250 2 X, FFEBPR ATl R S
SRR R P9 VIR AR (TR Bl R I ) 9 5 R AR
HE AR I T A [, (US04 o oA 4 A R 1)

E AR S EAR N
P = Torms (1)
F AR B B S AR SRR RSN O #
JEECAE pes /00 B pr o BIZEAL LI 2,
REESAUAT R AR E T pe H
pr = 0 975, — 6894 76 (2)
WEA ST p, N

Pw = Pﬂ| 1+ _6-;% (3)

L

Iﬁﬁ%d&fﬁﬁh%ﬁﬂtﬂﬁﬁ Ps EE@ 3ﬁ)]:d—\l¥l Pu /DD F'E

0.88
0.86 |
084}

< o0s2f
< o0t
078}
0.76 |

0 5 10 15 20 25

PP,

Fig 2 Variation of variablep, /p, withp, /p,
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Fig.6 Air flow curve of
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Table 1 Canparison with canputing results and design data

Perfom ance Cam putation Design Relalwe

paran elers resulis/min™ ' daa/min” ' emors#
Flow to fore bearing of LPC L 056 L 053 (28
Flow to back bearing of LPC L 032 L 004 279
Flow to fore bearing ofHPC L 793 L 758 L 99
Flow to LP antithmst bearing 3234 3 167 212
Flow toHP antithust bearing 5 000 4 902 1. 88
Flow to LP wihine bearing 1. 762 1. 750 1 68
Flw oHP wihine bhearing 2 393 2 470 -312
Flow to mlemal gearbox 2 126 2 091 L 67
Flow to high speed gearbox 7 493 7. 653 -209
Flow to auxiliary gearbox 3 368 i22 4 59
Flow to low speed geabox 0 659 0 659 0
Overflw 1o oil tank 3 384 3 235 46
Total floav_of oil systan 33 300 32 962 1. 02
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