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Research on Engine Controll to Make Effective Use of Bioethanol-Blend Fuels

RS
Tadashi KUROTANI

g Mo R
Kohei KUZUOKA

OB T
Hirotsugu KUDO

2 F

&) =LEHEBBELO VY vRORsNT &
J =V EAMCAHALT, BBk MLy 2R L&
LIV VYATLAERIEOME B 5-72. E10 Y
Y vEEA O & IR (ERE T2 ) —L) SR 7 & v
MRk (KR = & 7 — ) IZ5r B L, S EATERRRED /o
FUTPRELRTOWERETI & 7 — )L %2Rl
U, (ICEMGEREE TS V) v &S 2 HIE & S
Wy VI LE. 2OV 2T 51280 T, BB
FREIAIZIB U CRiNA 27 & Al (=4 7 — LIEGHHEIE) &5
KIEFHOIEAR AT L, ZOBOTY Y VEGIRIZA
bt T ¢ RIHR R & Bffis e B & 5 ik A a4 5 1%
Brvx oty VElEOT Yy 2 EREE L. ZORRE R
M Iab—Ya VICKDIERLZEZ A, —HNICEA
TR DEWEIEE— F & LTHISN S US06 E— FiZk
WTC, TR ) —LAHARETEZ L ETVAREL LS T
L&EMRL7z. £72 US-COMB. @ X 3 2K EAff Ozt —
FliZbWTid, L2 ) — L EHEMHHAT 22 &
TIREERE 2 IR K C 26.8% M BT 2 ATREME 2R L 7=,

ABSTRACT

Research was carried out on engine systems
and control that increase both thermal efficiency
and maximum torque by making effective use of
the limited ethanol content in E10 gasoline, which
contains ethanol. Control that separates E10 gasoline
into high octane number fuel (high-concentration
ethanol) and low octane number fuel (low-concentration
ethanol), using the ethanol effectively under conditions
that tend to cause knocking during high-load operation
and using mainly gasoline during low-load operation,
was applied to a high-compression-ratio engine. A
fuel management control logic was created so that,
under this system, the basic characteristics of ignition
timing and octane number (ethanol fraction) inside
the cylinder are determined in accordance with the
residual percentage of the fuel, and the gear ratio is
cooperatively adjusted to yield an optimal engine speed
and load matched to the engine's thermal efficiency
at that time. Confirmation of this result in vehicle
simulation indicated that in US06 mode, known to be
an operating mode that generally is frequently under
high load, the system is capable of operating without
running short of ethanol. It also indicated that in a
low-load operating mode such as the US combined
mode, the system was capable of a maximum 26.8%
increase in fuel economy through the effective use of
separated ethanol.
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Table 1 Fuel specifications
Fuels Gasoline Ethanol
Density [g/cm®] 0.72 0.79
Boiling point [deg C] - 78
Calorific value [J/g] 43.3 26.8
Octane number 91 115
Table 2 Engine specifications

Number of cylinders 4
Displacement [cmS] 1755
Compression ratio 12.5
Combustion chamber Pent roof
Valve control systems VTEC, VTC

. Port injector
Fuel systems of each cylinder Direct injector
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Fig. 3 Experimental engine system set-up
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