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The Inflow Characteristics of Fresh Air in the Combustion Chamber
having the Radical Injector

Kweon-Ha Parkt + Jae-Hyeuk Jeonx

Abstract : The engine containing a radical injector has been studied to improve the
performances of efficiency and to reduce the exhaust emissions recently. The engine is
far different from general compression ignition engines or spark ignition engines for the
concept of combustion process. The inflow characteristic from main chamber into radical
chamber during compression stroke is important because the radical chamber must
have enough fresh air to generate appropriate radicals. The numerical simulation is
performed in each specific shape and the engine speed by using KIVA code. The result
shows that the fresh air inflow from main chamber into the radical chamber is the best
at 45 degree of the hole angle.

Key words : Radical injector(8}t]Z 1), Combustion chamber($144), Inflow characteristics
(F+954). Numerical analysis(+x1814)
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Table 2 Mass fraction of each chamber
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Table 3 Variables of calculation z:j: R /_Q/ggf/’“‘&
Range of calculation Y

-100 -80 -60

Crank angle BTDC 150" ~ ATDC 30° Crank angle [deg]
No. of holes 170, 274 Fig. 2 Inflow mass of O, through 1-noz
Hole angles 0", 307, 45", 60°
Eng. 0.014
1000, 3000, 5000 ][ —=—1000 rom
speed{rpm) o012 4] T 2000 :gﬂ -
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Fig. 5 Inflow mass of O; through 2-nez [45°]
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Fig. 6 Inflow mass of O; through 2-noz [60°]
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Fig. 9 Inflow mass of O, at 5000 rpm
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Table 4 Change of equivalence ratio in sub-chamber

at 1000rpm
Whole equivalence ratio 0.62
|Connection hole dia. (mm)| 1.0 1.2 14 1] 1.6 1.8
-4 11.20211.01410.909|0.8064|0.824
Crank Angle (deg)
0 1.107 [0.947 | 0.861 | 0.82410.793
whole equivalence ratio .65
-4 12105 11.63211.3711.255[1.158
Crank Angle (deg)
0 1.857 11.465(1.251(1.15911.082

Table 5§ Change of equivalence ratio in sub-chamber
at 3000rpm

Whole equivalence ratio 0.62
Connection hole dia. (mm) | 1.0 1.2 1.4 1.6 1.8
-4 [2.3771.779|1.426|1.257 [ 1.086
Crank Angle (deg)
0 |2.08411.586(1.2911.149|1.009
whole equivalence ratio 0.65
-4 15.0393.538(2.659|2.239(1.812
Crank Angle (deg)
0 14.30513.05612.3171.970 | 1.615

Table 6 Change of equivalence ratio in sub-chamber
at 5000rpm

Whole equivalence ratio 0.62
Connection hole dia. (mm) | 1.0 1.2 1.4 1.6 1.8
-4 13.64812.62312.00011.70211.394
Crank Angle (deg)
0 13.128[2.28411.764 1.522(1.264
whole equivalence ratio 0.65
-4 | 8,162 |5.618 |4.092 | 3.349 | 2.582
Crank Angle (deg)
0 |16.91714.780(3.508|2.897|2.255
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Fig. 12 Total equivalence ratio 0.62 at 1000rpm
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Fig. 14 Total equivalence ratio 0.62 at 3000rpm
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