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Alternative Fuels: (I’ll only discuss E85 and Alcohol fuels for the racers)

E85 is an alcohol fuel mixture that’s basically a mix of 85% ethanol and gasoline by volume. E85 has an octane rating of 100 - 105 compared to gasoline's 87 - 92. This allows it to be used in higher compression engines. 

Each alternative fuel has a different “Fuel Energy Constant” and each has a unique Air/Fuel ratio at Stoichiometric operation (max power is usually at about .85 the Stoichiometric value).
	Fuel Energy Constants (FEC) for Common Fuels

	Fuel Type
	FEC
	Stoichiometric A/F

	CNG - Compressed Natural Gas
	1.17
	17.2:1

	LPG - Liquid Propane
	1.07
	15.7:1

	Gasoline
	1.00
	14.7:1 (mid 12s at max power)

	MTBE - Methyl Tertiary Butyl Ether
	.796
	11.7:1

	E85 - 85% Ethanol/Gasoline Mix
	.680
	10.0:1 (mid 8s at max power)

	Ethanol
	.612
	9.0:1

	Methanol
	.439
	6.45:1


Alcohol: Racers love this stuff.  It’s high in octane and runs very cool; so much so that drag racers often have trouble getting “heat in their engines”. Both E85 and alcohol are very corrosive, so the fuel system must be designed to handle this.  

E85: The procedure for running E85 with EFI is easy, as long as the EFI system has the ability to adjust for the different FEC (Fuel Energy Constant) and the fuel injectors are large enough to handle the extra flow.  Notice that E85 has an energy constant of .68 and likes A/F ratios in the 10:1 area.  The injectors would have to be 40% larger than for gasoline. So you install the larger injectors to start with, and tune the engine on gasoline, then save that program as program #1.  Then to tune for E85, you change the FEC value to .680.  Assuming this engine was already tuned on gasoline, that’s all you have to do.  Store this as a second program that is selected by a switch under the dash, and you can easily switch between programs.

The Flex-Fuel Sensor: It would be nice if the EFI system automatically changed the FEC to handle those times when you are running a mix of fuels.  That’s why the OEMs use a flex-fuel sensor plumbed into the return fuel line that goes back to the tank.
To wire in a flex fuel sensor in an XFI system:

The sensor has three pins: switched 12V, ground, and signal output. The signal output is connected to the aux. shaft sensor discrete input. This is the connector labeled "Shaft" on the main harness. On this connector, the discrete input is pin "B" (Orange wire). 

I would run the ground wire from the flex fuel sensor to pin "C" (Black wire with a White stripe) on the "Shaft" connector.

The aux. shaft IPU input is shorted to ground for noise immunity. This is simply jumping a wire from Pin "D" (Violet wire) to pin "A" (Black wire) on this "Shaft" connector. 

FAST part # 301403 will give you the mate to this shaft connector with loose, unterminated wires. This will make it easy to wire in the Flex Fuel Sensor.

After that, check the flex fuel box in C-Com (Fuel Calc Parameters). That's about it. From then on, the FEC should be calculated live from the flex fuel sensor.
