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Intake Design for Reduction of Duration of Combustion
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Intake design has been conducted as part of
research seeking to realize a level of thermal efficiency
of 45% in gasoline engines in order to reduce the
duration of combustion, which had been extended by
EGR dilute combustion. First, the relationship between
burning velocity (m/sec) and the square root (m/sec)
of turbulent kinetic energy (m®*/sec’) was studied, and
it was determined that these parameters were effective
in reducing the duration of combustion. Next, the fact
that differences in turbulent kinetic energy occurred
due to the direction of the flow passing the intake
valve even in the case of flow motion with the same
tumble ratio was focused on, and specifications were
selected in order to make it possible to obtain a higher
level of turbulent kinetic energy from intake ports
displaying the same tumble ratio.

A prototype engine head was manufactured using
the selected intake port specifications, and test results
showed that the target of a main combustion duration
of no more than 20 deg was realized under conditions
of dilute combustion at an external EGR rate of 30%.
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Table 1 Engine specifications
Designation A | B
Engine type 4-valve Sl engine
Number of cylinders 1 4
Bore x Stroke [mm] 81 x121.6 73 x 109.6
Intake valve diameter [mm] 30 28
Fuel supply PI DI
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Fig. 1 Set-up for steady-state 3D-CFD and evaluation
point
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Table 2 Coefficient of correlation between TKE and

MBF10-90%
Measurement point Coefficient of correlation
TDC —0.7341
Ignition timing -0.7165
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6. MRA— bTH A ADEH

6.1. BfE TKE DTE

HUN YTV Yy DOEGNE 45% &3EK S B % 2
BFOWTHEEZREKT 5720121, EGR 30% T BB
%20 deg INICHI® 5 Z L WHEEL LT Sb R L
ML, N=2L LRELY Y VHYOWKE— 267
% Table 1 DY Y Y A TR T2 35 deg TH -
7. 72, MBT BN TE 2 K 51274 57201013 H
IMVE % 4 deg RO B BENDH 572, 15 deg DIRBEIHIEIE
xR (5) KD ScTEASL 833 m/sec DELEHX
N5, /2, WISEOMNEDN 4 deg FHHZ ENTENR
A(9)&DScT2 m/secTDEFEELLL. ZhiaELG|
WTEZ, Sc 74 6.33 m/sec il B3 575170 TKE 1 EA
Iz 5. R (10) &0 NTKE T 5.71 m/sec DA b
kB, WK - MEROKEHIRO & v T, FB,
TKE % Table 312", X"—2 & LR TIE TKE &
21.6 m*/sec? Tk D, NTKE T##% % L 4.65 m/sec TH -
7. Zh&b, Ek&hb TKE 13104 m/sec, TKE T
107.2 m*/sec” b FEE A %, —J5C, HBIEFI Y, Fig. 6
L av Ikt TKE OF%R%,

TKE « 22.5 TR (12)

CREEB L, 4ABAB VTSRO ENS. Ly
L, AV TNH 4 & A D LRI A — b
T 5 Z LI CFD OMGIHER K O RE STz, 20729,
&V TN 4 DN TKE 5 107.2 m*/sec” &3EK ¢ % M5
NhHy, 70—37 v ZOMEERNTH 4 v 7 Lo
TEI S XD KEAELRARE A5 T L BME L K57

6.2. BEA—
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KHikIZH T 54 Y 7tk FB % Table 312, JEROE
W4 Fig. 131287, $£7-, TKE Ol A B T 55 7= %
LR U Table 3128, 6 N7z FB &4 ¥ 7Lt 4 i}
METIIRAMTH O, TKE » B 107.2 m*/sec” % K
L7zZ ek ZOBMTHERBI Y YUy FERETSZ
CEDPEL, MBI R A 7 2 b Tl L 7=, f5R
% Fig. 1412789, 35 deg F2TdH - 72 FIRBEII A 20 deg
IZHEE X M T B Z L HERR T &, PRI I EE 0 H R

FER T E 7.

FOD CAE (& BBE & EMBBRT X b

Table 3 Degree of enhancement of intake flow

TR (-) FB(-) TKE (m?/sec?)
Base 2.34 0.04 21.6
Following modification 3.96 0.87 113.3

Following modification

Fig. 13 Intake port shape before and after
modification
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Fig. 14 Reduction of duration of combustion by high

TKE
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