L 2% Bl 1R

Aeronautical Science & Technology

» A) A Y ) » »
L2 R SN bt 3l oy
AL S BN AT bk
BRELAR T L &2 e
|z TR B U TR P, I00 TEAC 211106
2. S TR IS - EHIK T T A RO SR S I, 1005 M 211106
B AR TN A 2 B (B AR A T AR S TS AR A R RS R 2
BTN TRE—E B AT IL, LD B KRBT AR R R AT T 8%, At R
AT E I, N B RN T A B I R S B E I, TR R TR, KR T — AN E RO E R
Bk, B O B . HOEEBUR R B R AR A T B B A%, TR T A R RIE T R

Nov. 25 2022 Vol. 33 No.11 58-63

FMedl L B T R AR, BT RTT A AT R MR R

KR Mtk b % BT T8, BEMED BR

FEHES: V232 ERFRIRES A

B0 R B S R TR RSN (R
B2 MORR CEEAVELE TR R G N R s AR s
BRI ZEAE N MR I R G0 b 0 S B R, I R
O R 45H , HovE BE B AT R AR 2
PERE i 28 BT B 2 B ) — 388 AR P s A
R, LXK AR AR TAEIX A, Y4 & & IR 224
SR ZR e A AN A A KU o R 2 B s T 2R
HAGUEASELT AN FE 0 CHILSS Aa) 58 B S 00 0, 17 FH iy 35t
R T RS Y R B R e s I R | Y
RGN 2 PR BT A R AR 2/ L B
P T 5 TS R TARRHIE s 4 0F AT
AT o B S Bt 2 AE 25 A8 A, TR I o o A Y PRl g ™
S EIE X e ok e ® . IEERIm a6, L 1 4
AL AL T IFEET 725 By, 7E 400L/min I i
BT SR

Gulich®™ 4548 H .0 AEAR TR TS T i+
A Bl S B0 B R A AR A NSRS T 98/ it
J TR R T T R 1 52 1 3 Kaupert™ S8 5 T 8500 52
(R R LR 500, , A5 R A S I A 0 2 R B ) B 4
Z IS5 TS ROSEREI T U R R 2 TR
T 8 [X PN 9 1) N RRAE B T Bk sh A8 A0 B 5 A TV 45 40F
ST RS T I 2 [ 37 R 45 W % R g ik sh B R 48

R AT TSI T T

DOI.10.19452/j.issn1007-5453.2022.11.008

N T E S R A R X O R RO LB ; 5 B 05
SERTSE T F 22 ORI R R AR B B A T R Y 5
Wi 5 ¥ St AR V28 U] A3 11 TR ol ) R ) £ BEBIE S T X
TR R A 5 DI ISERIE ST TSR A A IR )
e 2 20 5 Andrusiak™ 25 M52 RS (4 £ B2 A
FE TR RRZR A . iR R RS TN R S Y
RIS R AT T AP A Ao, R
A5 A I R AR A S [ e R 3 S T Tk
ARG, RN 2R OK R AR S e T2
S ARIE . TS HRI A S 20 e P Sk (Rl i e
RS 2 BEARARTT) SO ™ 8 A 2K, O T ARAE LR AE
LR AT T i, VR U B AR ) R A, X 2R B A
Bk TARKAGPRAR . A SCEE X HE R 2 /N Ak o
AL NS B A i B PO R S SR K VR Ve oy
I, FWIPERE I el i 1 B T B 25K

1 AR RRIFERIDR
11 BREASH

RSO SALIMUSE , HH4 R RS LR X
VB4R I 48— ML | LU BN 420, J8 T2 1 b
OV AE (7 B (PR ) 4 1/ S 1 BT 40 ), 3
EEBISH L.

INFSBHEA: 2022-06-20; RIEHHR: 2022-07-14; RFEBEHI: 2022-08-15

S| # = : Hu Honglin, Fan Jiafei, Cui Zongtai. Study on suppression method of the backflow at the inlet of aviation fuel pump [JJ.
Aeronautical Science & Technology, 2022,33(11):58-63. ABZIHk, NEE, TS . AIESBSHRA DG 7 1 0H55 75 J ] iSRS
£2K,2022,33(11):58-63.



WIZEAR A5 2 LSRRI RN 1 Il ige i) Jy i wF 5

59

R/1 BOBRIEREERL

Table 1 Fuel pump performance curve
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Table 2 Main design parameters
34/ (r/min) i /m it/ (L/min) 3Tt /kPa
800 >250
8000 0~ 12000 -
0~ 900 <400( HH98 T FF)

1.2 DNiEERARES

AR 2 T A e A T B, R
FEARPERE HhZe Q1 1B 7R, 767Nt B 2001 /min B i B0 75 8
T XA R GEAEREA T /NGB i IR 2t IS [ b A e A
TG, W 7 s T AR E o

450

375

4 fF/kPa
W
(=]
(=]

225

150

0 200 400 600 800 1000
Q/(L/min)

1 PERENNASS R
Fig.1 Performance test results

1.3 HETTEERERGE

AT ST A AR B AR R R A 20 AL A N AR
WA AL T FE A i RsE AL
FUAE o SRR TURTRE RS IEA 7 A% ) 73, Bre 2 RS ECH 392
FAS b AR E S A% 16 14>, B fe+ 48 (—
PRSI0 AR5 R W AE Ry 255 TT A, TS5 R A% Ry 25 77
A W5 S T E AR SR RS R 96 T74 , B (A AR G4 2
/72N
1.4 SMFIERAERREI S

BOTRI, A AR K 30 S a5 i 261 T i
MR8 NI R B8 S s i T A7 SR Tk,

K2 CFDIHE kRS fl o
Fig.2 Meshing of CFD computational domain
IIRANRESE AR TR, 1T/ ) BT — R DR 22 S R FEE 1Y
i 4 F BRI 7 S AT 7™ o B ANR] A T
TS T A RPERE N L, 9F S IR (E AT TS LE, T
P13 B 5 BRADL (B AT UG (B 34 BE A ) 17/t o AL e
B EERREAIG , R TR0 31 80L/min) , a6 B 2 AP th 2 5 113
W BRI B R O T B S BN R A A
IR I D A SO AR R S AT T 20T

450
=l CFD
37
I3
=
o
= 300
ﬁ%}
225
150
0 200 400 600 800 1000

O/(L/min)
K3 PEREHNZ
Fig.3 Performance curve
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Fig.4 Flow field distribution with flow rate O=1000L/min
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Fig.8 Pressure distribution with flow rate O=200L/min
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Fig.9 Structural optimization diagram of pump inlet channel
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Fig.12 Pressure distribution with flow rate O=200L/min
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Fig.13 Comparison between hydraulic loss of pump inlet

before and after optimization
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Study on Suppression Method of the Backflow at the Inlet of Aviation Fuel Pump

Hu Honglin', Fan Jiafei?, Cui Zongtai'
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Abstract: The performance curve of aviation fuel pump,namely,the pressurization value decreases gradually with the

increase of flow rate,is called monotone decline. With the application of beam self-sealing aviation fuel pump and

under the condition of small flow rate, the performance of flow-pressurization value will appear saddle phenomenon,

which will bring unstable operation of the product and the reliability of the system.Through the numerical simulation

analysis, it is found that the fuel reflux occurs when the pump is full, which affects the monotonic descent

characteristics of the pump. A kind of increasing inlet diversion plate is proposed to suppress small flow rate.

Numerical simulation and experimental results show that the small flow is significantly improved, thus, the inlet

hydraulic loss is reduced and the characteristic of monotonic energy curve is guaranteed. The results can provide

reference for the optimization design of other aviation fuel pump performance line monotonic decline.
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Received: 2022-06-20;

Revised: 2022-07-14,

Accepted: 2022-08-15



