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Study of Ignition Timing Control of Gasoline HCCI Engine

it # fifl (C3C
Toru KITAMURA Toshinari SHINOHARA

= U= .
oA E *

Junichi TAKANASHI

WM gh*
Yasuhiro URATA

E 5

YR AR E AN (HCCD BRI, KRACRRIABEL 750
ZN=T TS T DFRNKCEETEKRTHHBETHD, BHX
WX Z K DIST A—ZHEIEL, fodiss KRS HIEg
BT EWNRELFIMEDO—DTHB. FT T, WEBEGR
HmEMAETBZRET 2P EREKITREOIBT B KT,
(BRI & 0 BFEDA U B IERRTTRE DR 7 B RERR &
N% HCClI HXNIFHHY I 2 L— g VBT IVEMEL, %
RERRBRAGIR & BT B C L 2kl LTz, FlT OB KR
VIal—yavETINVERRCHBET VI XLZREE
L, B SIVT AT AT Y SEA L, HCCIHA
BETER MV 7 ITIG U T KRR T & % T & 218
L7z

ABSTRACT

Homogeneous Charge Compression Ignition (HCCI)
combustion is a method of combustion in which ignition
occurs without being dependent on the ignition of a
spark plug, unlike flame spread combustion. There are
many parameters involved in ignition, and it is a
challenge to control the ignition timing to an optimum
value. Accordingly, a two-part HCCI ignition timing
simulation model was constructed, with one part
corresponding to the exhaust and intake strokes that
determine the internal EGR and air intake amount, and
the other part corresponding to the compression stroke
during heat release by a chemical reaction. The results
obtained using this model agreed with the performance
test results. From the ignition timing simulation model,
a control algorithm was developed and applied to a 4-
cylinder engine fitted with an electromagnetic valve
train, and the ability to control the ignition timing to the
value corresponding to the demand torque in HCCI
combustion was confirmed.
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Table 1  Specifications of single cylinder research
engine
Bore x stroke (mm) 80 x 80
Displacement (cm3) 402
Compression ratio 15

Valve diameter (mm) Intake 27.5x2
x number of valves Exhaust

245x% 2

Fuel system Port injection
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Fig. 1 Ignition timing simulation model
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Fig. 4 Simulation result of heat release pattern
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Table 2 Specifications of research 4-cylinder engine

Bore x stroke (mm) 75 x 90
Displacement (cm?3) 1590
Compression ratio 15

Valve diameter (mm) Intake | 30 x 2 (EMV)
x number of valves g4 ¢

24 x 2 (EMV)

Fuel system Port injection

BIGEOR VI ISR L.

BHIE SS A—2DFE% Fig. 14 1Z/R”9. XH Cycle
No.= 4 DFER ML 7 D@ LT, W& VT 24
IV, W EGR ZikAD S8 (d), TV Y ANRERK
TEEZ O XSICEHET S, FlDLEDY AT L
DOENIENEE E 2D — 2% Fig. 15 1R, 2R
bV D B RT Y TERER T2 5 A 7 )VHORNERIED
5, FMAEE—=JMEIE AT v THICELL TS T &b
5. FEBANENDOE—I0iEE, MVIZELONi% TH
IO B ATDC10deg IB5D 2 A 2V JICHIEITE T
Wi T ENbMS.

Fig. 12 Photograph of research 4-cylinder engine
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condition
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