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Effect of fuel injection advance angle on diesel engine performance

under the condition of adjustable fuel injection law

YANG Kun', ZHOU Lei' , ZHAO Jianhua', NIE Tao', LIU Nan®
(1. College of Power Engineering, Naval University of Engineering, Wuhan 430033, China;

2. Electrical Department, Bengbu Navy Petty Officer Academy, Bengbu 233012, China)

Abstract: In order to obtain the effect law and genesis mechanism of fuel injection advance angle on the performance of diesel engine under

the adjustable fuel injection law conditions, on the basis of the realization of adjustable fuel injection law injection, the working process calculation

model of diesel engine was established by Fire software, and the main parameters of model were calibrated through experiments, then the

performance of diesel engine with the fuel injection advance angle under saddle-shaped fuel injection law was analyzed with the model. The results

show that with the delay of pressurization time, the fuel injection law changes from rectangle to slope and then to saddle-shaped, which realizes the

flexible and adjustable fuel injection law. Under the condition of saddle-shaped fuel injection law, there is an optimal fuel injection advance angle

to optimize the power and economy of diesel engine. At the same time, with the increase of fuel injection advance angle, the in-cylinder pressure,

in-cylinder temperature and heat release rate of diesel engine increase gradually, and the time of reaching their peak values all move forward, while

the NO, emissions and soot emissions show an increasing and decreasing trend respectively.

Keywords: adjustable fuel injection law; pressurization equipment; fuel injection advance angle
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Fig.1 General structure of ultra high pressure

common rail system
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Fig.2 Model of ultra high pressure common rail system
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Fig.3  Fuel injection law curve
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Fig.4 Calculation meshes of combustion chamber
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Tab.1 Main parameters of diesel engine
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Fig.5 Effects of mesh size on calculation results
2.3 MBMBAEZFHRE

HI T A SCER RS T P Iy LRI 25 T 4 5¢
TMALIERETFREAT I, PRI, K3 H B K B8 k<
ISCH =R AT I X Bt ]

XF T B FL 5, W46 A% 08 B A B L
PR 2 AR, DRG0 W 0 2% B HE A 180 22
A T EBCE NG AT SR T A TR
S E TRLIE i AT B RE i DR R RUE 2 B e i
JEAENCT SR, R R Hh AR 6 45 R 4R
i, BRIy AR IR AR A SR
Ui 3l e i U R RUBE R K i Ui 3 B2 AT 23l el
K (1) ~3) k",

Ty =g(h6'0n)2 (1)




- 142 - EE iR S T N e o

5544

h,
TLS:? (2)

vo=n-+{) (3)
Horpoh Ry ep A, mmgn S SEMALEL v/ mins b,
e RANTHRR , mm; Q AR .

NS A IR — R A, B B ROE
BETRIRL B o H T T 55 55 A 1) 3 13 X DA 3K 30
T, HROAS SCH TR 28 30 {1 e 4R VS T i 3 A N
573 K, i ZE 0TI L B 1B R 583 K, fiL & 3R 1 il
FEVCE N 453 Ko B TAMESFIAEE R Tl
THE 45 L 5 S R I8 31— 3, BP S bR B ANAEAE
TCRE AR 1T, 50 PG 45 RS heat flux, K70
H 0.

2.4 RBGRESWIE

15 ELBE B ) HE A A A S PRAIE T 53 45 2R T 5
PERIRTEE o R T HE TR 0 Il A A W5 S 2% R T A Mg
T Hs 7 02 Bl & 5 8] 28 A6 00, A 0 1 R AR T g
SFY AR O, 36 3 T ) B I it R A T ) A5 A
BRI E . BEFE R Z W T
FRTHIRA A 2 B0 v, XoF 5 il WL AR 3 2 55 i) e
Sy WY A8 1 2 0 4 < T 5 A5 Y v 1) YR TR B 4
] 8L C, FEIR FH A E, o B, ASCHET
RIS 25 5 PR IR 25 1 %k Bk 2 A2 5k
FIbrsE
2.4.1 BALKATE

1) C, PRIE T W I ) (], X80 ~F- 1 B
TR 55 LI P AR RE R . T AR SCBIF SR ) S it
TSGR | DR S 0l ik 22 e aity KA T ) g 55 1 %

PR B 4500 5l Ee 45 R AT 17 xF b Can &l 6 Jir
140
—a— C,=35
120F —e— C,45
—A— I
ool Y C,=55
. —&— C,=65
E 80 -
L2
=
® 60 -
=
40 -
20
0 I 1 1 1 1 1 1 1
0O 02 04 06 08 10 12 14 16 18
f H] /ms

K6 Al C, BUE T Mm% 5T 2 /X [

Fig.6 Spray penetration comparison result

under different C, values
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Fig.7 Spray penetration comparison result

under different E, values
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Tab.3  Velocity field distribution in cylinder under different fuel injection advance angle
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Fig. 10  Change of temperature in cylinder with

fuel injection advance angle



%53 3 BB, 55 AT AL T AR A A X S AL RE I R - 145

x4 FEBHRAATHINERESRS HER

Tab.4 Temperature field distribution in cylinder under different fuel injection advance angle
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Fig. 11  Change of heat release rate with

fuel injection advance angle
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Tab.5 Equivalence ratio in cylinder distribution in cylinder under different fuel injection advance angle
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fuel injection advance angle
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