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Modeling and simulation analysis of ultra high pressure common
rail system for adjustable fuel injection rate

ZHOU Lei' , YANG Kun', NIE Tao', WU Xin' , 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; Aiming at the problems of low fuel injection pressure and inability to flexibly change the fuel injection rate in the injection process
of conventional high pressure common rail system, an ultra high pressure common rail system for adjustable fuel injection rate based on domestic
processing capacity and technology was proposed and designed. On the basis of introducing the working principle of this system, the simulation
model of system was established via AMEsim software, the accuracy of this model was verified by experiment, and the pressure characteristics and
fuel injection control characteristics of the system were studied through the model. A at the same time, the influence of the key structural parameters
of the electric-controlled pressure amplifier on the system performance were analyzed. Results show that the ultra high pressure common rail system
for adjustable fuel injection rate can magnify fuel pressure to the ultra high pressure state, and by changing the control signal working time of
electric-controlled pressure amplifier and injector solenoid valve in system, the flexible and controllable fuel injection rate curve shape can be
achieved. Compared with the control chamber volume and spool mass, the fuel outlet diameter and spool displacement have greater influence on the
performance of this system, with the increase of fuel outlet diameter and spool displacement, the pressurization pressure and fuel injection rate peak
value both increase, while the fuel leakage rate increases first and then decreases.
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Fig.1 Overall structure of ultra high pressure common

rail system for adjustable fuel injection rate
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Fig.3 Simulation model of ultra high pressure common

rail system for adjustable fuel injection rate
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Fig.5 Pressure in pressurization chamber comparison

between experimental and simulation result

FEZE ARG O, 2 05 BARRLAT & 100
JEESR . PR R AR G LR, 2 TR
AR B B — 2 1 T B 4 P D R e s il AR B FL
A — B SR, 2 PR T e L R e S AT I
SR R FLAL BRI 2R IR 52 B He 4, 18
J il PR B T30, Vs A 4 o =2 PN A58 T2

R TR 5 [l i s A BN, oA e ok
14 e 3 P WA RE AR 55 , T g A2 R i R 47
AR o 1R T s ) AR A e R AEL AR TR BE
Je T ARG TT RIS 1 T 3% FE RS Bl o R e A%
MR, T I A5 d KM T % IR /N T BA|
DS pl 3 R T e A AR T il R U

P 6 7 g i 4R (R 45 R -5 0 KA R
XFECIEL, H P 6 ] AT, Mg o 25 14 3o A0 17 A
A, I — UL T 5 AR R v . 5K
)£ 3 3 08 (/T 017 AL PR B PR A T o i
B AR A A 1 /N T BAE

6
— R
—
4L
T
g 2f
=
A
§ 0 | \
=
—21
—4 L L
0 2 4 6

I k] /ms

B 6 Mgy A g gl R 5 1 B4 R L
Fig.6 Comparison of fuel injection rate between

experimental result and simulation result
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Fig. 19 Effect of spool mass on pressurization pressure
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