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Quick Reference Data

Heat of Vaporization/ Low Ambient Temperature Starting

Btus/lb
Gasoline 150
Ethanol 396
Methanol 506

Existing Vehicle Warranties

The warranties of most passengers vehicles sold in the United States cover the following
fuel concentrations in gasoline:

Ethanol 10%
Methanol 3-5%
MTBE 15%

Flexible Fuel Vehicle Mileage, e
(1987 Crown Victoria)

Range
Miles per gallon (18 gallon tank)

Gasoline 100 16.0-17.4 288-313
M25§ 14.3-15.5 257-279
M50 11.9-12.7 214-229
M85 9.2-10.2 166-184
M100 8.5-8.8 153-158
ES8S 12.2-12.8 220-230
E95 11.8-11.9 212-214

- Fuel economy: Due to higher heating value, straight gasoline provides higher
mileage per gallon than any alcohol blend or neat fuel.

- Fuel efficiency: Alcohol fuels are more thermodynamically fuel efficient than
gasoline, i.e., alcohols use fewer Btus per mile traveled than gasoline.



6-ii PROPERTIES OF ALCOHOL FUELS

Useful Terms and Definitions (also see Glossary)

. Enthalpy Requirement: The additional heat input required by the engine’s fuel
induction system to achieve the fuel vaporization for smooth operation.

° Vapor Lock: Reduced fuel flow to the engine due to increased vapor formation,
generally caused by high operating temperatures.
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Key Issues and Implications

 Issues and Implications

- Issue # 1: Cold Weather Starts and Warm-up with Neat
: Alcohol Fuels and High-Level Blends

. Low ambient temperatures can affect vehicle cold start and
warm-up operations when neat and high-level blends of
alcohol fuels are used, due to the greater latent heat of
vaporization of alcohol fuels.

Implzcatzons of Cold Startzng Problem:

. ';Neat alcohols must be blended with other fuels or
: ‘must have additional equipment installed in the fuel
~ system to facilitate starting.

e  For low level alcohol/gasoline blends, cold start and

~ warm-up operations are really not problems since
_these blends perform essentially the same as
. unblended gasoline.

Potent:al Solutzans

0 Numerous optlons are avaﬂable to mitigate these

problems, ranging from the use of fuel additives to
~cold start mechanical subsystems.

Detazled Infonnatzon. Refer to pages 6-4 through 6-6.







