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I thought I’d make a few notes that really differentiate EFI from carburetors, and explain how you can use EFI to get a significant gain in fuel mileage.  And with the astronomical increase in today’s fuel cost, why not save some bucks!  And with all the media’s discussion about “alternative fuels”, maybe this is a good time to see how EFI can help with that too.

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. It’s widely used in Sweden and is becoming increasingly common in the United States, mainly in the Midwest where corn is the primary source for production.  E85 has an octane rating of 100 - 105 compared to gasoline's 87 - 92. This allows it to be used in higher compression engines. But to use E-85 efficiently, the engine should be designed with a higher compression ratio. Therefore, E85 normally gets less MPG in engines that have lower compression ratios. But one thing the EFI can do is to take advantage of this higher octane by running a timing curve that could not be used with gasoline.  This is very hard to do with a carburetor and normal distributor, but simple with EFI.

There are many other alternative fuels and each has a different “Fuel Energy Constant” and each has a unique Air/Fuel ratio for Stoichiometric operation.  Here’s a chart:

	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

	MTBE - Methyl Tertiary Butyl Ether
	.796
	11.7:1

	E85 - 85% Ethanol/Gasoline Mix
	.680
	10.0:1

	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”. They can even discard the entire cooling system since the engines run for only short periods.  That’s why there are solid aluminum blocks and cylinder heads with no cooling passages at all.  But alcohol is very corrosive, and the fuel system must be designed to handle this.  And it still is detrimental to the fuel injectors and it contaminates the engine oil much faster.  Because of these issues alcohol may never become popular for street engines.

So let’s look at how to use EFI to gain fuel economy with Gasoline and E85:
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Remember this chart?

Gasoline: First set the FEC parameter in the EFI software to 1.00.  Then under cruise conditions, where the throttle position is low, engine vacuum is high, and RPM is 2000 - 3000, you can set the target A/F ratio to be much higher than you realize, up to 17:1 or even more.  Remember the old “Lean Burn” days?  The idea was to back off on the fuel and advance the timing almost to the point where the engine would barely run.  In addition, when you release the throttle altogether, you can cut the injectors off entirely. That was hard to do 20 years ago, but you can do it today with after market EFI and a good multi-spark ignition and advanced timing.  The hardest part of this technique is to adjust the transitions in-to, and out-of, these areas such that the engine doesn’t stumble and act weird.  But you CAN do it.    Real world road tests have shown increases in the 2 -3 MPG range, and sometimes more.  Just remember if you’re going for economy - keep your foot out of it!
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E85: The procedure for running E85 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 where the A/F ratios are different.  Notice that E85 has an energy constant of .68 and likes A/F ratios in the 10:1 area.  To handle the extra fuel that 10:1 requires, 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 check the box for Fuel Flex Mode, and you change the FEC value to .680.  Assuming this engine was already tuned on gasoline, that’s all you have to do.  No additional tuning is required. Store this as a second program that is selected by a switch under the dash, and you can switch between gasoline and E85 while on the road.

Of course the above only takes care of the fuel portion of the program.  To optimize for E85 you should have also advanced the timing under full power and cruise conditions.  I start by bumping the timing by about 5 degrees.  This takes advantage of that 105 octane!  Each engine is a little different but that’s a good starting point.  I did this level of tuning on a customer’s street/strip car (a 572 HEMI) that will soon be covered in Mopar Muscle. I was able to increase the car’s performance with E85 without increasing the engine’s compression ratio. Around the town mileage went from about 10 MPG to 14, and hot weather cooling problems went away.  

I hope you enjoyed these articles at least a little.  You may have even learned something about what’s going on with EFI today. Don’t hesitate to keep in touch via email.
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