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TERLARLHER RIS , D7 BT T AL AR | e ALk T P R B T AR AR R A G R R R s IR
W IERR ST, PR TR MM R A S B VCEL 8T, 53] T AL 5 S B0 %, RIWEH
LA 0.24 mm, [MAERILEHE 0.46 mm/ (°AC) |, HEZEEAE 15 mm M EE LR 0. 26 mm, (Y 4E Lk
0.46 mm/ (°AC), HZEEFE 15 mm 4L, SRR RG MRS THE S %
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Matching Simulation of an Electronic — controlled Assembly Pump

Fuel Injection System on Diesel Engine
HUI Da-ke, LI Qi, SHI Ming-wei, YIN Zi-bin

(Marine Engineering Institute, Jimei University, Xiamen 361021, China)

Abstract; A simulation model of an electronic control assembly pump system of adiesel engine was es-
tablished on AMESim, the accuracy was verified with the experimental data of fuel injection characteristics.
Subsequently, the fuel injection performance influenced by structural parameters ( fuel injector aperture, cam
profile velocity and plunger diameter ) was analyzed on simulation. Besides, the structural parameters
matched and optimized on fuel injection system were studied, and two structural parameter optimization pro-
jects were achieved, namely, fuel injector aperture 0. 24mm, cam profile velocity 0. 46m/ (°AC), plunger
diameter 15mm and fuel injector aperture 0. 26mm, cam profile velocity 0. 46m/ (°AC), plunger diameter
15mm, which can provide reference for matching design of electronic-controlled assembly pump system.

Key words: electronic control assembly pump; structure parameter; matching; simulation
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1 REHEZKRSLEEIE
L1 RGAER

HMPLB S B TR RS IR R, o g g g g S
A5 414 O P R 0 P 20 G LR T ) B T S A

W, SEHLELTE . EACT )L ARG PREER RS I 5 5 | Pump
FHERSE A S (ECU), St iR EEIZ To Faomi sl i P | body
B AR B, R R O PR e, e O R
RT3 L RIT L, 1 1 b R B AR S R k] PICMRIES
1. 2 géﬁ{ﬁﬁﬁ*ﬁ :‘:—:_ 1l trans: erpump

WA ARAGRELY . MY, WSS Tkl B BSREEsRGRE
HIRASE, A& B Pk 7 B A TR A5 B4l 4 46 Fig.1 The schematic of an electronic

control fuel injection system

—i&, WM NS TR, A B S B S R R 4 Y W A
Rtk B RE AT EIEN. R, AT RGE S RS R . MEE s 5 8 L IR AR RN s e
B I AR R AR AR SR B R E 2
L2.1 SR sh i
ou/dx + (1/a’p) ap/ot + (u/a’p)ap/ax =0, (1)
pyou/ot + uwydu/dx + dp/ox + 2kpu = 0, (2)
Hope p BIET1 (Pa) s K RiVER I 280G o il
EIRTIPAERERE (m/s) 5w EAIEE (m/s) ;
p FRRIMERE (g/mm’) ;
1.2.2  [FFHLMGE 3 TR
md’x,/di* = Frw = Fr = k(x, + %) (3)
Hr: m hizghfFRia (g), WIGHES. WA
PEETNT; o WAL (m) 5 F,, AEHITERS
B ERHRE TS (N) 5 FoR% IR 52 2 1 )
(N)5 b RN (N/m); x, o 905 U8 JE &
(mm); ¢ HHFE (s).
1.2.3 WG IR
U = iR + d\/dt (4)
Hp: U kBl s (V)5 @ i TAE R
(A); RAZLENH (Q), A N4k E w5 E
(Wh), RFIA 5B R SECG G
1.2.4  JisghetEor e
FEA SRR R AR S R =
AR RS E R, BERRERENITE E
B RAT IR L A FE R P R N Y i S T
. BhE Ty AR RS E T . E
L TR, FEAE AR A I 3 I R
B 25 AL 5 A 25T B A s 0 4 [+
ANEE SR, BRIAETREN KRR, H2 EEAREGS RGNS ARLE
ARSCAE AMESim BCPFHp AL SRR R, dnpe 2 Fig.2 Simulation models of an injection system
s, IBERGHEEM SR, &80 R of an electronic control assembly pump
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HUCHL GG P BCA R, RS R LA S EL, W E O OB th & PR A S0 R - Seah AL
fhi% 3 A 1000 r/min; WEEWEFLECR N 8 4>, FLAE N 0.28 mm; FEZEFIEN 13 mm; (FEAILE N
0.43 mm/ (°CA); JFRRESIH 19 MPa; £HRTHFEH 0. 4 mm; #AMF EA 1500 mL/30 s x 10 MPa; &/
A 900 mm, NAE2 mm; HLBEBIFTTIRENO. 18 mm, [IFFE4E K 6.98 mm; FFERFRAAB 0. 12 mm;
BEER R 14.5 g5 BEIMIKGEN 28 CA.
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Ei%‘lg)iﬁ% EP1000 ﬂ %%éﬂﬁﬁ, ﬂiﬁ“ﬁi%% S Experil;lental value
> 7 211

PRI 7E 6PSDW300 jih 2 i 56 &5 L 1T, Simulation value
I £ PALOT R FH 6 [ EFS8427 [k i v 12 I £
1 B3, K4 ZE N 450 o/min,
PGP W53 12 AH [ B, 76 A R A9 45 1 2 4K
T, WEVRELA . 2R g He o R v e g S g
A EEE e . R 3, B4 arA, y .
MY R L2 R 25 St s 7 ARG i s g ) 75 L 10 20 30 40 %Y 60
(ERSCIE) £ B, Ay AT DA 2 4 M 6 ff Crank angle/ (°CA)
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Fig.3 Comparison of injection regular curve between
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Comparison of pressure on pump curve Comparison of pressure on injector curve

B4 RigFBEiRE &L
Fig.4 Comparison of pressure curves from pumps and injectors
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SOMRIR ST R SRR B SR WO BRALAS . (SO | HEE AR LA R
TR K AR o TR PRI AR TS MRS MR, A SRR % SR, 7E AMESim
D5 LU SR HERN 1, 534BT S0 A5 g B R A Wt T ) ISR, JF (51 4 SR
WEF, SR T AR S
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ARSI S PR 6 nl UL, ph s o ARG il 3 3 0 o Wil i LA AL A B0, Bl fL B AR
BB/, BRI W3, M RWEST AN P S R WM I )b RIAF) 100 MPa f) it 2
R, A EGE HPERmIE LR, AR RCAfLARIE R )2 A 0. 24 ~0. 30 mm.
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Fig.5 Influence of nozzle diameter on injector pressure Fig.6 Influence of nozzle diameter on fuel injector rate
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K7, B8 A MBS HAE, FEFEEAR M0 12.5, 13 14 mm B, W 7 A HUHE 49728
oL, P 7, P8 IOl FEFEEARHIA, Wil I RIS s AR, SR, TR
fIET 100 MPa (iR, 5 RN RAEZE HAR, PULICECAHE2E HARYERIRIE M 13.5 ~ 15 mm.
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Fig.7 Influence of plunger diameter on injector pressure Fig.8 Influence of plunger diameter on fuel injector rate
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25, P LARARVCC 9 4 A 2k BE 7R X — SRR kAT
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Fig.9 Influence of cam profile velocity on injector pressure Fig.10 Influence of cam profile on fuel injector rate

3 REGEHSEHMIITE

RIS RGEAYICHC, AT IRl i R RS S B A T, A5 AR Ay mE vk HLAEE |
W T . WEIRREL I DL SR G A R S W, NIRRT R ML R A5 L SiPLA 3 B 4Py
Bic. ARSCAEWIZE T EHEAE L, @ E SR P T O B TR, X RS S EGE T AT S, KT
Wi R G LE R SR 2N, WEHZEFLA2 0.24, 0.26, 0.28, 0.30 mm; FI4E 5 0.40, 0.43,
0.46 mm/ (°CA); HZEREHKZ13.5, 14.0, 14.5, 15.0 mm.
3.1 fHEME

ARXFEMRLZHNE . AR, el TERRK, AT RE, R EIETE
ANFESECGE MBI, RSB k. ISR IR 2 R BGH /i 40 e AR B 4 T i 46 19 Jr v
Pk A ARFAE R SOR AT, W XA IS R T, TS g, AR
WIS 3 AN R, WAl B MR B 4 KF, IERIZEHE 3 K, i UK, R
Lo (4) 15583, IRBBET % Sl B4 & 1 iR,

*1 EXHBETHFERGETEER

Tab. 1 Orthogonal experimental designes and simulation results

AL EAR) B( UL EE ) C W ity ) T8 Y

/mm /(mm -+ (CA) ") (FZEHRZ)/mm /MPa /(uL)

1 0.24 0.40 13.5 699. 1 334.7
2 0.24 0.43 14.0 863.1 387.5
3 0.24 0.46 14.5 1113.1 479.0
4 0.24 0.46 15.0 1207.6 526.6
5 0.26 0.40 14.0 682.4 386.0
6 0.26 0.43 13.5 708.6 394.5
7 0.26 0.46 15.0 1086.2 548.5
8 0.26 0.46 14.5 991.7 499.3
9 0.28 0.40 14.5 667.6 438.4
10 0.28 0.43 15.0 826.2 507.6
11 0.28 0.46 13.5 740. 3. 462. 1
12 0.28 0.46 14.0 811.6 492.3
13 0.30 0.40 15.0 656.2 491.4
14 0.30 0.43 14.5 686.6 504.6
15 0.30 0.46 14.0 732.6 520.4
16 0.30 0.46 13.5 664.5 489.7
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(BRI 2 650, My fEds 2 330, 45 Hh BN ECHEAT 200, SRR ARCR AR, RN T, T,
T8, JFHEZR RN 2, DafiE R E RN K, T, RRE—4 AR5 R0 = 1,2,
3,4) BT BIREAR IR A, ¢ SRR E SRR B s ¢ = To/r , Hop r 94— B KE B IR
B RN, RAE—FINRE KRR R R E S R/ MEZ 22, B R = max(t,,1,,15,1,) -
min(t,,0,,15,t,) - R T SN HRTEAFZSN, IR ESIREE, RBOK, UHZ 2
BARPRARZ IO, Nt . R LAk 2.
x2 HEERSW
Tab.2 Simulation results

EEEL2D A B C EEELD A B C

T, 1282.9 1053  212.5 T, 407.8  330.5 3610

T, 868.9  484.5  489.7 T, 508.3  474.2  466.2

= E T, 445.7 10722 859.0 5 T, 508.4  690.0  601.3
= £ T, 139.9  1075.4  1176.2 H = T, 687.9  687.9  754.1
%i = f 3207 26.3 53.1 &3 tl 102. 0 82.6 90.3
= t, 217.5 1211 122.4 = I 127.1 118.6 1166
ty 111.4  268.0  214.8 Iy 145.1 172.5 150. 3

2 35.0  268.9  294.1 ty 171.5 172.0  188.5

2% Poor R 285.7  242.6  241.0 2% Poor R 69.5 89.9 98.2
{75 % Optimization scheme A, B, C, 7748 Optimization scheme A, B, C,

PR 22007 2504k, DAWgum e /R ik s debn, 19 s B A B, C,, 52K+ MK E
AMKYUCR . BHMASFLAR . B B AR S AR DA N LB 48 bR, IR €N ABC,,
M - AR B IMEIR R - AEZEELAR . IR AU B M 28 FLAR. (R A B,C,NFEIERR R TS Z Y,
N HEFT R INSESS, SCIREE R, Wi ) 878. 1 MPa, Wit 591.5 ul. MR TTHER WM ) 23k
F100 MPal) I, I HEEHE KT 500 ul, FFLlHA A,B,C,, A,B,C,, fF&T:R.

4 g

M5 HSLIR AR T UL, M L A A RS BOVLRE, LABGHASFLAE 0. 24 mm, Ty
TILGHE 0.46 mm/ (°AC) | HFIEEAR 15 mm MW AR FLAR 0. 26 mm | (MWFETYLRGE L 0. 46 mm/ (°
AC) | FEZEEAR 1S mm MR MBS S BT 5. (R PR J7 G0 Sl 28 D 4k A HE O 924
¥, T WM A S L & 2 SR AT 2D B
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