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Effects of Injection Pressure and Injection Angle on Spray

Characteristics in Loop Scavenged Type 2-stroke Engines

A R T

S. Chae, H. 5. Ryou

ABSTRACT

The flow field and spray characteristics for loop scavenged type 2stroke engine having pancake
shape was numerically computed using KIVA-T code. The cylinder has lintake port, 2side intake
ports and lexhaust port with induced flow angle 25 deg. In engine calculation, the chop techniques
1s used to strip or add planes of cells across the mesh adjacent to the TDC and the BDC(ports
parts) for preventing the demand of exceed time during the computation, providing a control on
cell height in the squish region. The modified turbulent model including the consideration of the
compressibility effect due to the compression and expansion of piston was also used.

The case of 25 deg.(injection angle) which is opposite to scavenging flow direction shows better
the distribution of droplets and the evaporation rate of droplets compared to other cases(0 deg., —
25 deg.). When injection pressure was increased, the spray tip penetration became longer. When
injection pressure was increased, the interaction between the upward gas velocity and spray drop-
lets strongly cause. Thus the breakup of droplets is strongly occeurred and the evaporation rate of
droplets was found to be better.

2 g 7)280] : Two-stroke Engine, Chop, Spray, Injection Pressure, Injection Angle, Breakup,

Evaporation
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Fig.5 \/elocity vector at ATDC-92 deq.

T T
1=1.028E-03 . L=1.020E-03 L=1.016E-03
H=1258E-03 H=1234E-03 H=1.190E-03 -

(a) injection angle=25 deg. (b) injection angle=0 deg. (c) injection angle= —25 deg.

Fig.6 Distribution of density at ATDC-92 deg.
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Fig.7 Distribution of droplets dispersion on A plane at ATDC-5 deg.
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Fig.8 Velocity vector on A plane at ATDC-5 deg.
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Fig.10 Distribution of droplets dispersion on B plane at ATDC-5 deg.
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Fig.11 Velocity vector on 8 plane at ATDC- 5 deg.
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(a) injection angle=25 deg. (b) injection angle=0 deg. (c) injection angle=—25 deg.

Fig.12 Distribution of density on B plane at ATDC-5 deg.
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(a) mjection pressure=30 Bar. (b) injection pressure=45 Bar. (¢) injection pressure=70 Bar.

Fig.13 Distribution of droplets dispersion on A and B planes at ATDC-92 deg.
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WMAX=2313E+03 WMAX=2.336E+03 : WMAX=2.722E+03

(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (c) injection pressure=70 Bar.

Fig.14 Velocity vector on A plane at ATDC- 92 deg.
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L=8.967E+03 L=1221E+(4
H=4.491E+4

H=7.921E+(4 H=1082E+06

(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (c¢) Injection pressure=70 Bar.

Fig.15 Distribution of turbulent kinetic energy on A plane at ATDC-92 deg.

(a) injection pressure=230 Bar. (b) injection pressure=45 Bar. (¢) injection pressure="70 Bar.

Fig.16 Distribution of droplets dispersion on A plane at ATDC-5 deg.
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(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (¢) injection pressure=70 Bar.

Fig.17 Velocity vector on A plane at ATDC- 5 deg.
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H=6.045E+(3 H=5576E+03 H=5084E+03

(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. '(c) injection pressure=70 Bar.

Fig.18 Distribution of turbulent kinetic energy on A plane at ATDC-5 deg.

(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (c¢) injection pressure =70 Bar.

Fig.19 Distribution of droplets dispersion on B plane at ATDC-5 deg.
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(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (¢) Injection pressure=70 Bar.

Fig.20 Velocity vector on B plane at ATDC- 5 deg.
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(a) injection pressure=30 Bar. (b) injection pressure==45 Bar. (c) injection pressure=70 Bar.

Fig.13 Distribution of droplets dispersion on A and B planes at ATDC-92 deg.
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(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (¢) injection pressure=70 Bar. -

Fig.14 Velocity vector on A plane at ATDC- 92 deg.
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H=4.491E+04

H=7.921E+(4 H=1.082E+05

(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (¢) injection pressure=70 Bar.

Fig.15 Distribution of turbulent kinetic energy on A plane at ATDC-92 deg.

(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (c¢) injection pressure=70 Bar.

Fig.16 Distribution of droplets dispersion on A plane at ATDC-5 deg.
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(a) injection pressure =30 Bar. (b) injection pressure=45 Bar. (¢) injection pressure=70 Bar.

Fig.17 Velocity vector. on A plane at ATDC- 5 deg.

L=6.807E+02 L=6.311E+02 L=5.760E+02
H=6.045E+03 H=5.576E+03 H=50B4E+03

(a) Injection pressure=30 Bar. (b) injection press'ure=45 Bar. .(c) injection pressure=70 Bar.

Fig.18 Distribution of turbulent kinetic energy on A plane at ATDC-5 deg.
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(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (c) injection pressu-re=70 Bar.

Fig.19 Distribution of droplets dispersion on B plane at ATDC-5 deg.

UMAX=5526E+02 UMAX=5.164E+02
VMAX=8499E+02 VMAX =8.095E+02
WMAX=2.089E+02 WMAX=1.951E+02

(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (¢) injection pressure=70 Bar.

Fig.20 Velocity vector on B plane at ATDC- 5 deg.
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L=8.365E+02
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(a) injection pressure=30 Bar. (b) injection pressure=45 Bar. (c) injection pressure=70 Bar.

Fig.21 Distribution of turbulent kinetic energy on B plane at ATDC-5 deg.
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