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Development of 1.8L Flexible Fuel Vehicle System for 2007 Model Year CIVIC for Brazil
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Honda has developed a 1.8L VTEC 4-cylinder engine
for a Flexible Fuel Vehicle (FFV) that meets the needs
of the Brazilian market. This engine has a function that
enables it to be run on either gasoline or ethanol, or on
both fuels mixed in any ratio. Engine specifications that
are suitable for Brazilian fuel were selected by
optimizing the valve timing using VTEC and changing
the compression ratio. For the fuel system parts,
materials with ethanol corrosion resistance were chosen
and applied to the Brazilian market. In this paper, the
performance achieved by this engine and the applied
technology are described.
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Table 1 Fuel properties
EO E100
Heating value (MJ/Air kg) 2.95 2.99
Octane number RON/MON 93/81 110/92
Stoichiometric air fuel ratio 14.6 9.0
Latent heat of evaporation
(kJ/Air kg) 30.2 101
Boiling point (°C) 25-200 78
Theoretical air fuel ratio
(Volume after carburetion) 434 14.3
Ratio of the number of moles of 107 114
combustion before and after : :
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Fig. 1 R18A FFV engine

Table 2 Engine specifications

2006 2007
Gasoline engine FFV engine
Fuel E20-E25 E20-E100
Cylinder configuration | In-line 4-cylinder | In-line 4-cylinder
Bore x stroke (mm) 81x87.3 81x87.3
Displacement (cm?®) 1799 1799
Compression ratio 10.5:1 11.5:1
SOHC i-VTEC SOHC i-VTEC
Valve train Inlet delayed 1 intake valve
closure inactive
Number of valves 4 per cylinder 4 per cylinder
Valve diameter | In- 32 32
(mm) Ex. 26 26
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Fig. 2 Overview of CIVIC FFV fuel supply system
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Table 3 Material for main fuel system

Parts Gasoline engine FFV engine
Valve seat SUS440C Pass/-i\\;rast%ﬁ film
Needle valve SUSA40C | paeenioot o
Foroor | Needie val SUS440C
injector eedle valve
: stopper SUS440C Passivation film
K-M62F
. PB Passivation film
Sleeve K-M35FL K-M62F
JSH270C
Delivery pipe Electroless Ni-P SUS304L
plating
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Fig. 7 Relation of ethanol concentration to ignition
timing, charging efficiency and engine torque

Table 4 Comparison of engine power for ethanol and

gasoline
Ethanol Gasoline
Output power (kW) 107.6 103.6
Max. cylinder pressure (kPa) 7100 6910
Max. cylinder temperature (K) 2430 2620
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Fig. 8 Comparison of cylinder pressure and
temperature for ethanol and gasoline
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Fig. 9 Engine performance

Table 5 Engine power

Ethanol Ethanol 22%

Gasoline 78%
Max. power (kW/rpm) 103/6200 102/6200
Max. torque (Nm/rpm) 174/4300 172/5000
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Fig. 10 Characteristics of excess air ratio at low
temperature
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Table 6 Comparison of MBT after cold start and
after warm-up

MBT BTDC (deg)
Intake pressure (kPa) Tw=80°C Tw=10°C
Ta=25°C Ta=—10°C

-60 25 30

-13.3 10 25
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Fig. 12 Comparison of torque during acceleration
between 1 intake valve and 2 intake valves
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Table 7 Emission standard

(g/km)
Stage CcO NMHC NOXx
PROCONVE L-4 2.0 0.16 0.25
PROCONVE L-5 2.0 0.05 0.12
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Fig. 13 Achievement of exhaust emission
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