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Abstract

Aiming at the difference in structure and fuel injection between OPOC and traditional diesel engine,
the influence of four different injection regular curves on the performance of OPOC diesel engine
was studied to research the fuel injection rule when combustion, fuel consumption and emission are
optimal. The dynamic grid model of the combustion chamber was established in AVL-FIRE, and the
engine performance curves under four injection regular curves were simulated. The results show
that the peak pressure of the triangular curve is the largest and the boost is the fastest. The initial
mixing of the rectangular curve is rapid and the premixed combustion is large. The late mixing of the
trapezoidal curve is optimal, and the heat release in the diffusion combustion stage is large.
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Figure 1. Intake and exhaust piston model. (a) Intake piston top surface; (b) exhaust pistontop surface
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Figure 2. Intake and exhaust piston and Air cylinder finite element model. (a) Intake piston top surface; (b) exhaust piston-
top surface; (c) air cylinder
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Table 2. Main structure and initial parameters
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Figure 3. Comparison of simulated pressure and FEV test value

E 3. hEEHNS FEV KK EMXTEE

N T BRI AT AT FE T, DURBERERE A 07 AN FEV SIS E RIS EL-Z NS, il 4 f
o HIEFIAL (7 FCRE T MR EERRAE th 5% f /N T 380°CA I, W& T FEV SEIR TS5 R il
FEMART 380°CA, TiERE THIRPCHEIS(CT FEV SEI PSR . (HEACRE, 1754 R FEV il
ROIRATN BB HEREAN 2450, B ROV PSR

2.3. BmBlEthsk

WIS REA R - F - ARG (BRI AR IR, R - B R G RS
HOLI IR =78 BRI BUBCRWINE, BRI, WiEl 5 . AT
PIASERBAE M, PRAFHEHIERS, Wb s 55 2% 1AL

Z

DOI: 10.12677/mos.2024.131004 36 RS R

m


https://doi.org/10.12677/mos.2024.131004

K FE M

1.0 .
1 — 1 ELR
0.84 -~ FEVLIGH;H
2 0.6
)
£ 04
0.2
00 T T T T T T T 1
330 360 390 420 450
% 1 /°CA

Figure 4. Comparison of simulation of combustion process and FEV

test value
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Figure 5. Four kinds of fuel injection curve rule
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Figure 6. Influence of four fuel injection laws on combustion
pressure in cylinder
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Figure 7. Influence of four kinds of injection laws on turbulent

kinetic energy in cylinder
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Figure 8. Cloud map of turbulent kinetic energy in the cylinder under four fuel injection rules
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Figure 9. Variation of heat release rate under four fuel injection rules
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Figure 10. Cumulative heat release under four fuel injection rules
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