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Wing Tank Supply System Simulation Study Based by Flowmaster
TANG Yi, ZHOU Zhou,CAI Tian—ci

( Northwestern Polytechnical University, National Key Laboratory of Science and Technology on UAV, Xi’ an Shanxi 710065, China)

ABSTRACT :Fuel system is an enormous and complicated system in an aircraft, and the existence of traditional oil
program was heavy and demanded high power. In this paper, a new program was put forward, which used pressure
difference between tanks to deliver oil to consumption tank. In order to overcome the disadvantages of traditional
method, such as complex fuel system simulation modeling and time-consuming, this paper used fluid simulation soft-
ware FLOWMASTER to model the fuel system. Through the fuel system model simulation, the performance of fuel
systems can satis{y the system requirements and validate the correctness of this program. This research provides a new

idea and method to improve and optimize the fuel system design.

201241 A

KEYWORDS : Fuel system ; Computer simulation; Wing tank supply system

1 3§

BRIN R G B TR, R L ITEA AR
Rl B R 48 AT T AT R Sl i S it R 1 2
WRCHEZ LM RN EERGEZ — WRH R G T
Hf s AAEREET L,

W Bk RA FSUE T X R TR AR B AT T o
B (BHE SR RIS T B 4, LU F TSR, 15
R P U AR BRSP4 AT TR B
XA R G S SRS HAT T 404, R R AT AR
&,

eI ERRMARFENERR IFIEEY
HE AR T R R Rk 8, #I JH FLOWMSASTER
B RS T KON A A R A O AR R JE XL A
B AT T 2R R A R R G R iR A
WA B, %I A ] 89 R0 22305 47 LB e 4 190 i o ) R

ks H#.2011-01-20 &[5 H#5.2011-02-24

HEAT THRABI

2 fREMmARER
TEARGEHIMAM R GUAE T, — MR R [ O v SR B
R BRI R TR M PR —E I R N,

EH1 aHERTEHE

P 1 FR 3 APE T — S RO B A



R 3 AT R 2, 4 M A S IR
TCHMEARERERE, 28, BT 4 M T ERE
RiERH
my, = apP, + a,;zP2 + aé3
My, + My, +m, = a, P, + (a, +d, +
a,)P, +d\ P, +a),P, +a), +d’ +a),
My = (1§2P2 + a;P3 + as,

-3 3 3
My = anpP, +ay P, + ay

A MEBRBATB RN T RBERE.

1 L -
@ ax 0 0 P,
1 1 2 3 2 3
ay ap +apta, ap ay || P,
2 2
0 ay a; 0 P,
; . |
0 an 0 ayllp,
S -
My =~ Ay
. L ) 2 3
My + My + My — Ay — 83 — A
© 2
My = Ap
. 3
My = Gy

BSRAEHE REFT 0, QSRR — AN 52 JR A U1 I 4 £ SR A
R RABIN

3 7 FLOWMASTER il R EE

Flowmaster J—4E W 8405 B4 B8 4, TES AT H 1155
i, R P T B 1R — R IR s R, T i
BRFTERETESN — HBXE, SHEOAZELT S
%, P4 P A TR W B th R TR R AR S R T R A
BE B P {E R R BT R R,

BRFERLEH B RBE N + 1A sk s, 9 4% 9 5%
%ﬁﬂﬂu? ’

am
A G_dt

dc
A" P =816 G+p-g-Z-DH-L7

- dH
Arg-a-(g+n) =52

K A RRE T N x BBy KBAERE ;G RSB R, N
BMFIm R M AN SRE, I NRFIAR AT A A M EE
B PR AETE ;S I BRI BRI, 0 B x BT A
B, Z MEBR®EZE, B SR & DH A4 X B Ea IR
W, N BWFImE; L WS EERARR, FTREEL—8
PSR E AR A - ¢ ABTEEMATAMAMEZ
A - (g +r) RFHTRRREZ A H RS QR
A,

TR b, EREAFRYARR P RS RE
SRR R M M4 £AH X, FLOWMASTER #t 2
BRSEOR ff FR B AR, SRR B MR RAR

FRURHUR i R G E 2 TR, B MR RSN

WAHLEAS , 7S UL IMAR , — NIRRT AS , THRE A T
3 S IR, BIhME R 200k,

ikduniia .
1984 ‘ 2900 hll 190N
K RRR
WERRATR B

Bt
A Lt
L] ERAER

e
FRFATX amem xRN
|||||| ey 1

ERRFREN
v

M2 WMRGEEE

XL RAT R D B e T FE DL I AR 0, B TR
LR R ZEK, DLE AR 43 7S A/, SRR
1000kg, & KHLAMMER 1/3, AT TEXHLE M %
AT BT, BRI E A,

FBHEMISER G RAEEER K REF K K5
S5 TR PRI AR i 38 PR 226 AT S, T DATEAH MR8 0% &
G B b Ty 5 R 7S T R KA AR G A T B
AR SR A A EL AT B AR B A 1] R,

AABHNMLR, wENE
TR S

WRESRWES, wRERNNT
2]

NN RAMER. WRNED
AR

B3 RETERER

Flowmaster I 25 F| F S AR REUERER I 8
ARG RUE ST SRS ARTE T A 0 B 2k B i B~ 4
HAMNETMSZWRE, FMERERE ., FEERDHHR
EBH

AN R AR E I 3 FrR BRI IR
KB R ST FE B, #ETH BN 10L/min, S THAE S HIN %
1 FR,



®1 EESBILE

- W KFEE RKY¥YE TERE HMEESD
(kg) WEH(M?) BE(m) (m) (bar)
HLEHE
jregown 150 1.09 0 0.18 0.6
HLES
o 200 1.73 0.03 0. 1826 0.6
WER
e 150 1.83 0.08 0. 1876 0.6
4 5HEE 522 1.0 0 0.67 0.3
HEEMAE 200 1.0 0 0.26 0.3

4 BESH

SHE R AT RAAS AT, BB A S5 B R A B AR

HE(4) TUEIERSH TP RMRARE T AWE
F5rta, BB, LB AR SR E S H 0. 61bar, X
AR mAS ¥ R R R A & AT UM E 7, B TR
)3 VAT R R R AR P FE LI VE TR Y IE D SR A BT
PR, 4 SIS 55 0 BIE 4128 0. 36bar , X M K EhHL
kB E A Ml R 4 S E S B, HEEMAMES
{EA 0.33bar, X B FHEMA NV BRMEE S RF 0.
3bar, HFEMAFLE 4 SMMMMENERT ,ENZBH T &,
B SE R S S i T R R EE AT AR F 0.
44bar, HETTE, RED KT EMENEERE ARV
P, VA B R A AR

5 BRSO

SR R AR AT RS 0T . DT ELEK K 0.01 B, 0
EEHK N 80 B, W BAET %14 0 B0, L3R A RO % i L B b
2 e 4 5 I FE AR HE HY O IR R B i 4 S5 3R R
AL M A0 P 418 7 TR

WREAE

oso A AL AR R

" AT YAYAY/ bﬁ

£ 055

gow \

%&ﬁ \

E 0.40 \

§0£ ﬂ%j
50 55 & Nodorderld 75 80

B4 HEBIEH

B S BT, ZERD SR HOR S DL AR RS — 1
B IR, 7 50 B B AR BRI e BAR MG AL
R A P LA ARMIRE 51 2. 1L/min, 1.9
L/min,1.7 L/min, HEZIPLA DREH 10 L/min A H, 1
FHEA 4 SHERMHTEER T 4 SR diE,

X e C3 Ar: 2 Flow Rate (Volumetric Flow Rate) v.
Rabe (¥ Fiow Rate) v.
Rale) v.

Time
Time.
© e C AT 2 Fiow Rate (Volumetric Fiow Tims.

Flow Rate(Volumetric Flow Rate)/(L/min)

40 5¢ 0 o L]
Time/s

M5 WHmBERDREE

¢ o C8 A 1 Flow Rate (Volumetric Flow Rete) v, Tarie

© s C8 A 2 Flow Rate (Voluetic Fiow Rl v. Tioe
@ wammn C7 A1 2 Fiow Roka (Volametrc Flow Rae) v, Tine

Flow Rate(Volumetric Flow Rate)/(L/min)

o = R 4 0 © 0 3
Time/s

M6 Bt ORR

X s CO Gat Proseurs (Preaaure) v. Toms [Copy of Copy of Capy of Copy
+ e C7 Ges Prszsurs (Pressors) v. Towe [Copy of Copy of Coy of Copy

B s o //

& oso = -~

045 /

0.40 j //
g ANBES
éo'a / / ”

0.30

10 20 30 40 S0 e 70 80

Time/s

H7 HRMWEEHNELHL

& 6 FIH 4 S MEFEMANEH D hEZ EAF
EEE,#ORBERFHORE, ERHAT 4 SHABMH
FEMA RS LIRBERTHONE, 18 4 Bl EFERA
Y3 R T R HG K 4 51 48 R FE Dl AR 2 R TR O AR 4k
meE 7 fiR, HE 7 TRV I T RIS 4 S A
MEFEMABNE N RS F R, Kb 4 SWMBOENELE 10
FeAT B ERRRETE 0. S2bar, TIIMAETHAS 9 B & B )5
FaEFE 0. 58bar,

ML L ATA R R MRS MR R RS
HE— AN B BK B, BBk EhTE 50 Bb 224 & i W KT 4L T4
R, 4 BB N EE B, FE RS
K TRE, MR BARnETEBRGE BUTELKN
0.1 &, 5 ELRTE] Y 8000 B, W RA AT ES, =4
LB o 465 700 1 0 R A v D B 2R a0 L 8 R 9 BR

P I TR T v T R T 0, DL R B R AR 7E 7100 #PY,
TR TR O, &5 3R il , AL B AR mES oS MR



Liquid Level Result(Level}m
/
/
/]
1/

1000 2000 3000 w0 o000 5000 000 000

Time/s

8 HLRHhEE R K

2] S — !

Flow Rate (Volumetric Flow Rate)/(L/min)

I 3 S N
|

1000 2000 3000 o 8000 o 7000 2000
Time/s

H9 HEBMESMER

AR AL AR BT A B K, 7E 7300 RPN, HLIR A ik AE
TR E R 0, B3, 7E 7900 FPAT %I, HLIE Hh 4R 48
W TR0 0, DLBRERFR SN AE SR . IS b R B py £ T
AE R, BB IR A A i AR, R 2R AR
AR SR AR T o6 R VA T T R, SRR i A 4 e O
BB T e, 3R A AR FPLEE b 3 A8 o ik I B2
B, BaPE 9 W, 7 BAR AR G5 SR B S, VLR R h A
e i O B 2 i B — MR BN R Bk 3l Bk 3 e 50 bR iR

MEL M AT, ZENLIAE B TR R J12% 0. 6bar 4 51l
FEFIISFE AR I 1R 0. 3bar HYTEEL T ARG HEE S
EFATHE AR R TR, A 1 8 I 2 RSB
YU RI , EDLI AR R B B, RSP A
H AL IMAE R AL 4 S AN LRA R AR,
TENLI A8 ST 45 SRS , LS ok 4 2 O A ek O T S e

BT OLEMAE Z AR AL LR M A A R B R
B0 2 A ) Ry 22 T AR, R wh AR B Ao K e AR
FLURE AR A 5 HA 3 , WL ob & ik AH 69 B BBOK, B
LAS J S SE R

M TYLEMMZ R EZMYLRMA S 4 SHEL
THFEMAR Z A1 [ 4 2 , (679 R GE7E R0 4 Fan v A 200 A B AR

FE i S5 R 2 DL 0 OB e Bk 3, B Bk B e B R
K, T EBKSRER, X T RER RN T LU 2R, K
A LB A 3 R R SRR, T 4 5 AR AT R T AR I Y TR
JE 3 i AR R T R AR AL T AR A (RS R A T R G K
ZWEZN,

6 4t

2% SCH) I A 05 BLB 1 FLOWMASTER i 54347 THLE
THAEF R D AT M A AT, AT SRR R A
FARMEIZEHTIRMBANEHET 2T, FAK
HHEASER T R IURHA SRR TR, LR E
STl R T R GRS TAES AL, B B4R
BIaAT BB T XM T E TR A B R, FAGE
ARG HISHT ARE BARYLE B i AR, JE R
BT T AR R LRI U R R E SR,

B T 05 B AR A RR I, A< SO0 25 SRR vh A8 ST M 5
ma X — R BRELFREPRFEL RN, 3T FX — &, M7
DU BBRR TAE P 3T MR A W, FEEN L e
BEE T HARSEROE W, X HEELRRRE PN IZT

BE .
[1] ZHE. RECHBBREBTAGEER{I]. MEHFHE
R, 1996, (3).

[2] ##&%, % VMRS REMEMBEITET]. W
#it, 2002,24(4).

[3] JEYE EHNEREWURBARSHEEMRRBRTWNHS
ERIM]. AR, 1999,(1).

[4] N BFFER, UE BHTHR. CHURBMBLRIT(M]. 8
U T BB AR IR, 1977,(4).

[5] 2TH . NHERENMEITERX(T]. BS¥R, 199,17

(6).
(6] ZHEA. FEMEMLIM]. Jbat. HLM Tk & Rit, 1988
11. .

, [fEERAN]

B $(1979-), BOUR) WA K A, ML
|, EERSIEOT LRI S R R
§ i&it;

B M (1966-) , (W)  WRK A, 4T
U, E BRI N LSRR 5SS
BRM(1985-) , B (DU, I FEFA, BBk, EEHRA
B0 KL S kiR,




