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Abstract

The fuel supply system plays an extremely important part in the performance of diesel engine.
One mathematical model of dynamical system for the process of fuel entering and ejecting is given
in this paper based on the operating principle of high-pressure tubing. Simulation of the operation
process of high-pressure oil tube is added to illustrate our results. Compared with the models in
the literature, ours is more feasible and useful.
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12 1.4 mm, AEHFRESE I T o s, ELR A BT T — RS TR LG 10 ms. TE = R A
A — 155 e 2% B VBT 2.4 ms, TAE 2 100 ms, MASEE A AT LAAS 380 5 e 2% A B it veh fr s e AR A P o
EEMEIEAN T A 24 160 MPa I1EE R 77, H &R E NP6 E 7728 100 MPa. 7E5—mH, 8471
R B — AN A I 10 B ) R R R A TT S K ¢, 345 i FR A PN R 9 R AT RERRE FE 100 MPa /245 o TIAE
SRR, FRATT T B R A0 0 B ) R T AR N ) BITE LI 2 2 50 5 s 110 s 5 AL 100 MPa
Bhn# 150 MPa, JFFa5E F K.
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T Jok S ) PR AR I o AR RO R N T TR R R A2 L R s, R E BT R 1 (1] R
I A BN R G M2 S ML R, MR A B R . Mkt LB shit, 7632 A B
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JE 1T PN T IR AR e TR £ 9% 28 DA TR OB 2 (100 £EIXAN ) A B AT DR 4K B — AN A3 10 T e A
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PRI S S R AR FT B, N IR D RECRFERREOIRAS, B BRATT AT DA B A ST AR A A2 1
TRACAE TR BB R 3 A3 AT SR A o 88 /N, R A MATLAB X i P ) AR A R AT 5
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5.1.3. BlE—: BERSXFEFICAKE

I A ) BATAT LUK I, 7E 5 il 8 R I RFEAZ I BL T, B dP = 0 B, ATEAS 31 0, -0, =0,
BIQ =0, - TR 28 ) B4 T 3 PR R K 6 A2 AN A T P AR Ve I 5 0 S R A &, AT
FEAFHKIH TAE BRI R TE N R I A

B R H 25 H A R I ( EMR, FRATT AT DA A 3 v T A R L AR R O, -

(2+2.4)%20

o p, WA EERD TAE RS BT 5E53] , = 440 mm? /s, B — 80 Py i T S (4 A 37

T e S R 2 ) g PR T B IR N R = Oy, AR A (7)) IR B AR B AN, TATAT LIS )

— 2 —
QI::CAI/zﬁz—ﬁlzossxnlf—/zﬂfg—gM (12)
P 4 p

IEHREOLT, BRIE L p BB S 2 ok R X419

0.6x107° P
P=Po(1+—] (13)

xm, (11)

1+1.7x107° P

o p, FARAESE 7749 100 MPa IR % 1%, p, = 0.850 mg/mm’ o K P =160 MPa fCN, R A[73 5t
i p=0.914 mg/mm’ . K& BN AR2), HAHIFRARKRMTE Q =14.9916 mm’/ms , T
IRTE LA TR IR R, AR (ms) B H R R, BT REQ =0,, HHAAHE, AT LA H
O #nt=0,, RN MR ESENWREME, n R —FNIFE R RIRE,  Borf
YT Ja 5 R ] o 51000 ms = nt +10n BEATIROL, S 2T 54 21 5 [ 18 B KOT 8 K258 0.302
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ﬁmsEﬁEEItha&MKQNMHAB%ﬁmﬁﬁ,ﬁUﬁ@EEE*%EﬁMHMM%?M%
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TE 55— /N A AR R AT 28 SR A5 24 B 17 () FF Je B TR) 2958 0.302 ms B, IHASF s s v 25 P 16 16 0 T L Ak 7
ERAS, RV E IFRESE 100 MPa Zids o DRLEFRATKs 56 1) JB i B TR] 29 REAE 0.3~1.2 ms JuFEI A, G LA
0.001 ms S5, MLGEAN [ (1 K87 A e 7 IR i, SRAS BB 2 AE 2 s P 58 B i F 1B 9 77 AL 100 MPa
B3] 150 MPa FAELE 150 MPa, S 2 5 [ IR T J B[R] i o AR I P Ja B 1) 7o LUK, FRATTEL 0.1 ms
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Figure 1. Volume of high pressure tube
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0 BRI AR IR (A 2.4 ms,  HCKE 100 ms 12— A TTAEF ], AR E rb e B s 2R &
B, AT TEREL 100 BIREGCN rem) B EZRIN [RIBEAT BB, BUZIN 20 R 55 i — I 20 i (0 4R
(e, B (Qy +0x /21/Fjjlﬁ AFTESRI O, » BEEALT R JATE R IR 25

0, rem > 2.4 or rem=0
—100x rem + 245, 22<rem<24

2720, 02<rem<22 (18)
100 x rem —5, 0<rem<0.2

gi bprik, R 2 (14)~(18) rISRAFAN R BAE AN RN 2 F 4R 8 5 ) P AERERE P (i k) Fids R K.

[FERELIEZ) 5s f10 s M EES L EARE, 58% %) MATLAB f&/7A0H WLFH 5% 2, BHOLIRA145
B AEL) 250 55 A1 10 s Jo =B IS A M 100 MPa #9038 150 MPa JfAa 5 i, A 1) T 5 I
MR, g8 %E2FiR:

Table 2. Opening time of one-way valve

2. BERFERK

N ES) 2 5 10
B[] R T K (ms) 0.883 0.750 0.699
160
| 1" (HlUI‘I“I‘ I 41
=0 i ‘M i I
“?" ;MW —— HJA) W BT [E]t=0.293ms
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Figure 2. Schematic diagram of pressure variation with time for different
opening time of one-way valve
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2 ZATFA MATLAB A0 e F il A s TR 4707 SORREADL, 453 38036 A2 1n) i — 585 /)N I 5K
(RO AS [ B i) i B T, o 9 7 P s B TR AR Ak s i B, P R 3R R B R (ms), R oR &
J1(MPa), PR RINEGIT L) 2 s I ()R B ER ) 5L A RIT B, S OLRRETL) 5s, BOLRRE
210 s BT . IWEIFRIRATRT DU IRRIFF 46T, o F e 8 N 19 ) B IR AR OK, AR PRugh 23E 150 MPa
BT, 2 JE % H 150 MPa 3@t , fit)a FES% 150 MPa b N IkEh, B v IS i 15 (8 e & 310 Y 9 3,
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Figure 3. Edge Curve of Cam
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Figure 4. Simple schematic diagram of high pressure oil pump
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Figure 5. Operation diagram
of needle valve
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BT AT AR S =nRL . RONBIHENAE, L NEIHERRE K.
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D 1
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L
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= 0,-9.) @1

Hoh 0, MR m i AR I AFEFEE P s, Q. AUFRIMZR A vk 5 it AR T A 2
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Figure 6. Different cam angular velocity pressure changes with time
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Figure 7. Image of pressure in the tubing changing with time when two injectors
work together
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Figure 8. When @ =0.096 rad/ms Image of pressure in the tube as a function
of time
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Figure 9. Image of pressure change in time two injector nozzles adjacency
operating in the oil pipe
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Figure 10. Two injectors evenly operate the pressure inside the tubing as a
function of time
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Figure 11. When scheme 1 the image of the pressure in the tube changes with
time
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Figure 12. When scheme 2 the pressure inside the tube changes with time
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