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Vaporization Characteristic of High-ethanol Gasoline (E85) and Cold Startability
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ABSTRACT

The research discussed in this paper focused on the
vaporization characteristics of high-ethanol gasoline
(E85) and cold startability. The cold startability of an
E85 (ASTM Class 3) and a gasoline with identical Reid
Vapor Pressures (RVP: 71 kPa at 37.8 °C) was tested
at -30 °C. When the E85 was injected in the same
quantity as that which enabled engine start using
gasoline, the engine failed to start. The results of a
simulation of the fuel concentration in the air-fuel
mixture showed that the mixture concentration formed
by the E85 was lower than the mixture concentration
formed by the gasoline, and that the E85 mixture did not
reach the concentration required for engine start.
Meanwhile, the formation of a mixture with a fuel
concentration of approximately 2 vol% during cranking
was necessary for engine start at low temperatures. Both
simulation and test results showed that increasing the
fuel injection quantity was an effective method of
increasing the mixture concentration. Increasing the RVP
of the fuel is another effective method of increasing the
mixture concentration. The results of a simulation of the
conditions required for low-temperature engine start
using E85 at the same injection quantity as gasoline
indicated that it would be necessary to increase the RVP
of the E85 by approximately 30-35 kPa against that of
gasoline.
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Table 1 Specifications for ethanol fuel

Propert US E85 EU E85
pery ASTM D5898 CWA 15293
Volatility class 1 2 3 A | B
Alcohol [vol%] 79 min 74 min 70 min
Ethanol [vol%] - 75 min | 70 min
Methanol [vol%] 0.5 max 1 max
High alcohol (C3-C8) [vol%] 2 max 2 max
Hydrocarbons [vol%] 1721 | 1726 | 17-30
Water [vol%] 1 max 1 max
RVP [kPa] 3859 | 4865 | 66-83 35-60 | 50-100
Table 2 Test fuel characteristics
Property No. 1 | No. 2 No. 3 No. 4 | No. 5
Standard ASTM D5898 CWA 15293 ASTM D4814
Volatility class 1 3 B C | D
Ethanol [vol%] 81 71 75 -
Water [vol%] 1 1 1 1 1
RVP [kPa] 40 71 55 71 83
0000000000 E8SO0000000000O000 Table 3 Test engine specifications
goobooooboooboboooboboooboooo Cylinder configuration In-line 4-cylinder
00000000000000000000000000 Bore x Stroke [mm] 81.0x87.3
Displacement [cm?] 1799
0000O00DO0O00DOoO0oooooooooee=emOon - -
Compression ratio 11.5
000 EI00 D00OO0OD0OODOODODODOObOOOO Valve train SOHC
00000000000 oooooooooooooono Number of valves 4 valves / cylinder
00000000000000000000000000 Fuel injection system MPI
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Table 4 Combustible concentration of hydrocarbons

Butane Pentane
1.6-85 15-7.8

Combustible
concentration [vol%]
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