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Simulation on Working Process of Low-pressure Air-assisted

Direct Injection Gasoline Engine
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Abstract: The working process of a 1.2 L low-pressure air-assisted direct injection gasoline engine was
studied based on simulation. The flow of working fluid in intake port and cylinder were analyzed. The
cylinder mixture concentration distribution at 20° CA between the before and after improvement of
combustion chamber under different injection timings were compared. The effect of ignition timing on
engine combustion process was discussed. Results show that the overall uniformity of cylinder mixture
concentration distribution at 20°CA is better than the original engine, and the mixture concentration for
stable ignition could be formed in the two spark plugs gap with the injection timings of 420°CA and
440°CA. With the advance of ignition timing, combustion advances gradually, the maximum cylinder
pressure and the maximum pressure rise rate increase. In addition, with the delay of ignition timing,
flame development duration decreases gradually, while rapid burn duration decreases at the beginning and
then increases.
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Fig. 1 Structure of ports and chamber
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Tab.1 Main specification of engine
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Fig.4 Cylinder flow field changes with crank angle
(a) 440°CA  (b) 475°CA  (¢) 600°CA  (d) 700°CA
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Fig.5 Structure diagram of pistons
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before and after improvement
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Fig.7 Comparison of turbulence kinetic energy

in cylinder before and after improvement
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Fig.8 Comparison of cylinder fuel-air equivalence

ratio distribution under different injection timings
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Fig.9 Comparison of fuel-air equivalence ratio around
spark plugs gap under different injection timings

(a) KAEZE1 (b) kiEZE2

2.3 BB R X kAT FE B 2% i

Hﬂﬁﬂﬁﬂ‘]ﬁ*ﬁﬂ%ﬂ,”‘ﬁ?ﬁﬂﬂffﬂﬁ 420°CA B i

PEIGT7 R AL R 48 b 1k RUAT 20° CA A RE 1L G N B
I B 2T TR
Ak BR R 2 2 O A R AR KR LY, A SO
DT S E B PR e AR AT

B ARBE rAi , HLPEAS JCAE 2 9] B

R A, A
ST ZI X R BE IE FERYR2R . [ 10 FITE] 11 435

ﬁIW?ﬁE}‘J&ﬁ)‘Jﬂm%%ﬁd{ﬂﬂ“Zﬂ IS

Bl LUA Bl 3 A K 20 9 482 AT, 208 958 3 i

AT, T P8 S KO & TR ) B e R T v B G K [l st
JE g W B S i ) T v AR B T A , Bl b ik SR R
T2 R BT, He 4 17D RO AR BG4
S 2024 30°BTDC 1 25°BTDC i f K 1 T
R A E T 0.4 MPa/°CA J% 0.37 MPa/°CA, %
AL T AR N KL 2 350 T B 2 ), 24 a5 K 20 4
IRZFE 15°BTDC F1 10°BTDC B}, K ML TAEH H F

I g5 R S T8 R A 3 0. 25 MPa/°CA, {H fiT
P B R R T ) T o R JBE 5K, A B S8R R AT, 2 5l

£ A s EIDC
= [\ — 20°BTDC
=4 '”/'\ --- 15°BTDC
| il 10°BTDC
g 3t "'l/”' \
=g / \
0 /" S—

680 700 720 740 760 780
HHAmE M/ CA

10 AN [ ik i 220 B 36 A 22 T g ol 2
Fig. 10  Cylinder average pressure curves under

different ignition timings
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Instantaneous heat release rate curves

under different ignition timings
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Fig. 14 Flame development duration and rapid combustion

duration curves under different ignition timings
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