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Written by Chris Spies and Jake Amatisto 
Behind the lens: The Authors 

@ lthough us gearheads rarely find ourselves sharing common ground 

with the tree huggers. E85 (Ethanol, grain-derived alcohol) can bring 

us together by allowing us to go fast while keeping the air clean. As 
oil prices continue to fluctuate wildly, the demand for an alternative continues to 

rise. If the grain producers have their way, we racers may find ourselves among the 
sole beneficiaries of this product Primarily produced from domestically grown com 

and Milo, Ethanol offers a significantly reduced environmental impact when 

contrasted to fossil fuels, as its' source can be more quickly replenished and also 
by the fact that the CO2 (which is released during combust ion) is the same CO2 
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~ Seeing is believing-we 
opted to run our 

t urbocharged Fairmont 
on E85 and have been 

inpressed with how 
painless the transition from 

gas has been 

~ With a pair of 
sm311-fr.im< 76mm 

Precision t urbos, we've 
got a bunch more on tap. 

If all goes wdl, this 
powerplant will ultimately 

push our Fairmont into the 
7-second zone.using E85. 
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E85: FUEL OR FAD? 

Though gearheads 
ra rely find 

themselves sharing 
common ground 

with the tree 
huggers, we're now 
given a chance to 

apply some "green" 
thinking to this 
hobby of ours. 

that was previously drawn from the atmosphere as the com was growing. E85, a 
mixture of 15-percent 87-octane pump gas and 85-percent Ethanol, is becoming 

increasingly available with new stations being added on a regular basis (as of this 

writing there are 1251 stations listed at www.e85fuel.com). This month FSC is 
going to take a closer look at this renewable high-octane fuel and a couple of 
vehicles putting it to good use_ 

If E85 is so great one might ask why blend it with 15-percent gasoline?The small 
percentage of _gasoline is there to enhance the fuel's cold start and 

warm-up characteristics for those driving flex-fuel vehicles. There's also a rumor 



E85: FUEL OR FAD? 

There's also a rumor that it's mixed 
with gas to deter crazies from 

drinking the stuff. 
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• Altrough E85 prices 
are still cheaper than 

gasoline, the trade off is 
that ',()ur engine requirtS 

more v:,lume compared to 
a gas engine. Still, in the 

end, E85 is more cost 
effective. and environment 

friendly too. 

• 5) far the Fairmont's 
best time has been 9.49 
on a shut-off pass. We feel 

9.20s are realistic at our 
current boost levels. and 

possibty sevens with more 
boost and a couple tweaks. 
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that it's mixed witli gas to deter crazies from drinking 
the stuff. In fact. stations located in cold weather 
climates usually switch to E70 (70% ethanol, 30% 
pump gas) in the winter to preserve cold weather 
drivability. The good news for us is that few, if any, 
heads-up races are held in the cold weather. Though 
E85 is a relatively new find for us gearheads. many 
racers have been using Ethanol for ~rs. The Indy 
Raci,:ig League has actually adopted Ethanol as their 
officia( fuel starting in 2007, having used Methanol 
(usually derived from natural gas) in years past While 
Ethanol may not transform your dunker into a 
world-beater (as some of you may recall Granny's Turbo Fairmont Engine Specs: 
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Displacement: 380ci 
Block: Dart little "M" prep by Fast Times Motor Works 
Heads: Brodix 18-dcgree, SCE Copper head gaskets 
Pistons/Rings: W1Seco inverted dome, Total Seal 

Valvetrain: COMP Roller lifters. Jesel Shaft rockers. Custom solid roller cam 
Power Adder(s): Dual 76mm Precision Turoo's (small frame), .81 NR Exhaust 
Throttle Body: Wilson Manifolds Billet 95mm 
Throttle Body Elbow: Wilson Manifolds cast 105-degree 
Engine Management: ACCEL DFI Gen VII 
Fuel Pump: Magna Fuel Pro Star EFI 600 
Fuel Injectors: Bosch 160 lb/hr 
Exhaust System: 1-7/8" primary headers. 3" collector to Garrett T4 Flange, 3.s· Downpipes 
Ignition system: MSD 7Al2, MSD HVC II Coil 
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If all goes well, we hope to get our turbocharged 
test vehicle into the 7-second zone. 

moonshine doing on an episode of the Beverly Hillbillies), E85 does provide a horsepower-friend
ly 105-octane rating. At the beginning of the year, a big draw to E85 was the price tag . 
Unfortunately, that has changed a bit these days. but EBS still has some pros over 
conventional fuels. regardless of the price. It's speculated that if additional Ethanol plants 
continue to be offered online (Internet), and production efficiency improves as currently 
projected, EBS will continue to become more economical and readily available. at least we hope. 

This fuel is particularly well suited for forced induction applications with its' high-latent heat 
of vaporization (more than triple than that of common pump gasoline at equivalent air/fuel 
ratios). The reduced energy content of the E85 blend does require approximately 
15-perc:cnt more fue.l volume when used in a daily driver and roughly 40-percent more when 
used for racing applications. Considering the increased latcot heat of vaporization, coupled 
with the added fuel volume, this fuel couples well with the elevated manifold temperatures 
encountered in boosted applications. This ability to absoro heat also works in the favor of 
high~mpression engines. In addition to environmental and octane benefits. Ethanol based 
fuels burn considerably deaner than gasoline. 



Displacement: 440ci 

Heads: Chrysler 88cc open-chamber cast iron heads. pocket ported, Cometic MIS head gaskets 

Pistons: TRW flat tops 

Valvetrain: Mopar Performance "Purple shaft" cam, 280 adv. duration, .520 lift. 112 degree 
lobe separation 

Power Adder: ProCharger F-1 supercharger system by The Supercharger Store 
Carburetor(s): Performance Carburetor Stage II blow-through 4150 series (One calibrated for E-85 use 

and a second calibrated for gasoline) 

Water Injection: The Supercharger Store Stage 1 Water Injection System (both E85 and gasoline) 

Fuel Pump(s): Magna Fuel Pro Star 300 pump (E85) and Pro Tuner 625 (gasoline) 
Exhaust System: 1-7/8" primary headers, 2-1/2"diameter head pipes into mufflers, 2-1/4" after. 

Ignition System: MSD 6A 

The Furious Fairmont 
With high-octane racing fuels selling for $8-$10 a 

gallon, we opted to give E85 a closer look. Though we 
have yet to tap the potential of the com-based fuel, 

we're certainly impressed with. the results obtained 
thus far. If all goes well, we hope to get our 
turbocharged test vehicle into the 7-second zone. 

Reaching the 7's with our 3, 100-pound race weight 
will require 1,400-1,500 HP. If we're going to get 

there, we'll first need to see if our fuel system is up to 

the task. The first matter to address is that of the 

injectors. We're using a set of eight Ford Motorsport 

160 lb/hr units, which gives us 1280 lb/hr of 
maximum fuel flow with gasoline. Factoring in the 

E85's 5-percent greater density, we can actually flow 

1340 lbs/hr with our injectors. With E85's 
stoichiometric air-fuel ratio of 9.7:1 rather than the 

14.7:1 found with gasoline. we'll be needing roughly 
SO-percent more E85 than we would gasoline. This 

being the case, we'll use a 0.75 BSFC to estimate fuel 

consGmption (we arrived at this number by multiply-

ing a common gasoline BSFC of .5 x 1.5). Dividing our 

available 1340 lbs/hr by our 0.75 BSFC tells us we 
should have enough injector to support nearly 1,800 

.Jlp. The next area of concern is our fuel pump; we're 

running a Magnafuel ProStar Efl 600. which is 
generally capable of supporting 2,200 horsepower on 

boosted gas applications. Doing the same math as 

before tells us we should have enough pump to get us 
up around 1,500 horsepower. If either our pump or 

injectors tum out to be too small. it will show up in 

our injector duty cycle values. By adding a few psi of 
boost at a time, we'll know beforehand whether we're 

going to be able to reach our ultimate power goal. 

Though we have a long way to go. the testing we 

have done thus far has been promising. Our first 
outing had us running a measly 7 psi of boost At this 

level the car dipped into the high 9's on its first full 

pass. Comfortable with what we saw at that point, 
we brought the car out for testing at a local street 

car race. We bumped the boost up to 11 psi and the 

car responded well, running a 6.0 to the eighth and 

E85: FUEL OR FAD? 

rolling through at an early shutoff ET of 9.49. Had 
we not been index racing (we ran in the 9.50 class) 

we could've driven it all the way through, running 
estimated 9.20's at our current boost level. With a 

couple of easy test sessions under our belt we're now 

ready to bump the boost level up another notch, 
provided our trans is up to the task. 

As far as calibration changes go, we took our 
existing race-gas tune and scaled up all of the ECU's 

fuel calculations by telling it that we were running 

110 lb/hr injectors rather than the actual 160 lb/hr. 
Though our wideband 02 sensor is telling us we're 
still running 12.0:1 NF ratios, that figure is actually 

much closer to 8.0:1. This is due to the fact that 
WB02 sensors measure lambda values. The ECU 

computes NF ratios by multiplying lambda values by 

a stoichiometric ratio of 14.7:1 for gas rather than 
the 9.7:1 of the E85. Many EFI systems are designed 

to accommodate revised stoichiometric ratios, 
however we're comfortable working with our 

familiar gas NF numbers for the time being. Though 

we have yet to reach the point where we need to do 

a lot of sparl< plug reading. thus far we've found that 

the clean burning E8S leaves very little carbon/soot 
on the plugs. That being the case. reading plugs may 

get a bit trickier once we tum up the boost With a 
number of E85 retailers on the map, we're able to fill 

our five-gallon race fuel jug with 105-octane fuel for 

about 13 bucks. Buying a comparable amount"ofour 
favorite C-16,fuel would set us back about $50 these 

days. We'll see how the E85 stacks up. 

Carburetor 

the 
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• Performance 

Carburetor sup.lied 
two of their Stage I 4150 
HP based blow-through 
carburetors for the ,'515. 
The c:,,rb on the le~ 
equipped with -6 lines was 
calibrated for pump gas, 
while the unit on tre right 
equipped with -8 irlet 
fitti09s the one was 
calibrated for E85. 

• The test vehicle was 
fitted with two corrplete 
fuel systems for the 
test so The Supercharger 
Store crew could rapidly 
convert from gasoline to 
E85. The 32-gallon fuel cell 
seen in the background 
served as the E85 rcseivoir. 
The MagnaFuel Quick Star 
300 fuel pump and -10 
lines were used to fted the 
E85 to the hungry Mopar. 

nmcadigital.com ~ 59 
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~ Ustd in conjunction 
with the stock tank 

(upgraded with a 1/2-inch 
:liametcr fuel pickup 

assembly and - 8 fuel 
linesl this MagnaFuel Pro 
Tuner 625 fuel pump was 

used to feed the pump 
gas combo. 

Com Charger 
Given the suitability of this fuel for use with forced 

induction applications, the folks at The 
Supercharger Store couldn't resist the temptation to 

give it a try. They opted to fit their centrifuqally
supercharged, 440 big-block-equipped '73 Charger 

with two separate fuel systems and custom
prepared blow-through carbs, courtesy of 

Performance Carburetor of Ontario, California. This 
test vehicle was equipped with one of The 

Supercharger Store's big-block Chrysler ProCharger 

kits as well as one of their water injection systems. 

Rather than trying to run a race fuel-tuned setup, 
they opted to throw some E85 at a ride they had 

originally tuned for pump gas. Whiie the added 

octane: and heat-absorption capability of the E85 
would certainly perm it the employment of higher 

boost levels (and perhaps more aggressive spark 
timing), this test was a strict A-B comparison of the 

two fuels with no changes in the tune-up. 
With the ProCharger hooked up to Xact Dyno's 

Dynapack chassis dyno, the crew from The 
Supercharger Store made a series of pulls, noting carb 

hat temperatures, manifold air temperatures, air fuel 

ratio and EGrs. Their observations were quite 
surprising, not only did the move to E85 add a 

margin of safety to their combo; it reduced manifold 

s 0 u 

Magnafuel Products, Inc. 
800.32J.7761 
mognafuelcom 
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Performance Carburetors 
909.6Z3.J080 
pertormancecarburerors.com 

The. Supercharger Store 
520.456.9706 
thesuppchargerstore.com 
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Tame Looking Beast 
looks can be deceiving. At mile-high altitudes (at Southwest International Raceway in Tucson, ArizonaJ this 
4,2001b behemoth busts out mid 11-second et's at will. This tame looking beast has bruised more than a 
few egos with its centrifugally-Slipercharged big-block Mopar wedge. 

Using E85 in conjunction with a modern engine 
management system could conceivably permit a 
13:1 or higher engine to be used in a dai ly driver! 

temperatures and produced power benefits, which may be likened to those of an intercooler. Wnile 
manifold air temperatures on pump gas were found to be well above ambient, the employment of 
E85 produced a solid 55-65 degree reduction in runner temperatures at peak boost levels. This 
reduced runner temperature and the resultant increase in air density produced an observed increase 
of 25 horsepower at the rear wheels. Had this application not been equipped with water injection, 

we speculate that an even greater power spread would have been observed between the two fuels. 
This test illustrates just one facet of the many potential advantages offered by E85. The 

availability of 105-octane fuel at the pump also adds appeal to high compression N/A and nitroos 

combos. While 12.5:1 carbureted engines were feasible back in t~e days of 100-octane leaded 
"Ethyl" pump gas, using E85 in conjunction with a modem engine management system could 

conceivably permit a 13:1 or higher engine to be used in a daily driver! Though largely unthinkable 

when using today's standard issue 91-octane pump gas. E85 coupled with the benefits modem 
technology makes an 8-second-capable, pump-gas street car a reality, within the grasp of many.• 

Recommended Reading: 
drivingethanol.org 
e85fuelcom 
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• APS alternator in 
box with parts-In an effort 
to keep up with our sizable 

electrical payload. Todd 
Ryden of MSO equipped us 

this high powered 
160-amp single wire unit, 

a GM installation kit and a 
2,54• diameter billet 

v-groO\lt pulley. 

• Rather than leaving the 
shaft end exposed, 

the en; inecrs at MSO went 
the extra mile and 

developed this attractive 
billet cover, ret:iined by 

a pair of button head 
capscrews. We applied a bit 
of red oetitc to the threads 

to ensure that the screws 
wouldn't make an 

unscheduled departure. 
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e spend countless hours trying to decide whether to go with a few more or less degrees of camshaft 
duration. We obsess over whether we go with the brand "/Ji or brand "B" Efl system. We spend a 
lot of time trying to get precisely the right combination of parts, then we throw an undersized, stock 

alternator on it (or even worse, we throw the alternator in the scrap heap to save a few pounds) and expect to get 
the most from that host of components we so carefully assembled. The truth is, none of those parts will live up to 
expectations if we can't feed the electrical accessories a steady diet of direct current When appropriately sized, 
an alternator will ensure that none of the accessories see anything less than 12 volts under the heaviest of loads. 
A well designed 12-Volt system is actually capable of sustaining as much as 14 volts under load. Fortunately, the 
folks at MSD have bailed out those of us with the desire to leave no stone unturned. Seeing cars filled from top 
to bottom with high-performance hardware, a high-performance alternator is the logical next step. 

APS Alternator Billet Cover 

Alternator Assembly 
Our previous charging system; the product of last 
minute thrashing. left much to be desired. 
Employlng an anemic 63-Amp GM alternator, an 
underdrive pulley and an unfused 8ga wire 
running roughly 15 feet from the front of the car 

to the rear struggled to get the job done, 
allowing voltages to drop to 11.5 volts and less at 
idle. The new APS unit. shown here with the 
brackets bolted in place and the pulley mounted, 
need only be coupled with a properly sized 
charging lead to remedy our charging woes. 

Fortunately, the folks 
at MSD have bailed out 

those of us with the 
desire to leave no 
stone unturned. 



WE INSTALL MSD'S APS ALTER NATOR 

Circuit Breaker 
Using an alternator in conjunction with a battery presents a unique challenge. If wired on the same side of 
the cutoff switch, then the switch cannot be used to shut off the engine in an emergency. Wiring it to the 
other side of the switch will allow the cutoff to work as an emergency shutoff, but leaves the alternator 
power lead hot even after hitting the cutoff switch. This is hazardous as a short in the lead from the 
battery can result in an electrical fire in the event of an accident We opted to use this 150-amp marine 
type circuit breaker to automatically cut the power in the event of a short circuit 

Rather than taking a pile of OEM parts and putting 
them in a pretty package, the folks at MSD started 
with a clean slate, optimizing each component for 
use in a high-performance environment On the 
inside, both the rotor and stator are equipped with 
high-strength, high-efficiency. tough wire:. The rotor 
shaft is well suited for the rigors of racing as well as 
countless hours of highway cruising thanks to a pair 
of precision support bearings. In addition to the 
rugged shaft and windings. the engineers at MSD 
have employed a voltage regulation strategy, which 
smoothly ramps current up and down as demand 
rises and falls. This ensures that delicate electronic 
components aren't subjected to high voltage spikes 
and surges which can result in improper operation 
and difficult to troubleshoot performance problems. 
In addition to addressing the electronic side of things. 
the MSD engineers opted to house the APS premium 
internals in a durable, robust billet aluminum case. 
Ratper than designing and tooling up several 
different case designs, they opted to go with a more 

flexible design which may be readily adapted to a 
number of difftrent applications. By creating a series 
of receiver grooves about the perimeter of the case, 

. APS alternator users need only add one of MSD's 
installation kits and the appropriate style of pulley to 
ready the APS for use on their application. MSD 
offers the APS alternators in one-wire configurations 
as well as models that directly interface OEM wiring 
harnesses. While the one-wire units are indeed easy 
to connect, users mustn't forget that a quick blip of 
the throttle is needed to bring the alternator up to 
speed (approximately 3,000-3,500 alternator RPM): 
which energizes the alternator's charging circuitry. 

Instead of taking their word for it, MSD invited us 
to bolt one of their APS alternators on our rolling 
electrical carni".1al, which had proven to be more than 
our undersized 63-Amp GM unit was capable of 
sustaining. We sent MSD a list of the devices we 
needed to keep pace with and they sent us a 
big-dawg 160-Amp unit along with a 2.64" V-belt 
pulley and an installation kit which included the 

The rotor shaft is well suited for the 
rigors of racing as well as countless hours 

of highway cruising. 

Mounting Ears 
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~ When installing the 

alternator pulley, the folks 
at MSD advised that it is 
best to let the sha't 
freewheel while impacting 
the pulley on. The inertia of 
the shaft offcis sufficient 
resistance to get the bolt 
up to the needed torque. 

~ These dovetail slots. 
used in conjunction with 
the retainer nuts ,llow APS 
alternator users to position 
any of several different 
styl..s of mounting ears in 
various orientations 
allowing one alter,ator to 
accommodate a v.iriety of 
applications. This ,pproach 
helped MSD avoid tooling 
costs associated v.,th 
developing several different 
alternator housings. 

~ Using thesuppied 
fasteners and alle~ 
wrench, we cinch~ the 
mounting ears down 
to the alternator, making 
the unit ready for 
installation. MSO eigineers 
have developed bracket 
sets which permit this one 
alternator to support 
several applications 

nmcadigit.al.com ~ 33 



WE INSTALL MSD'S APS ALTERNATOR 

·The alternator worked quite well 
sustaining roughly 13 volts at idle and 
promptly j umping to 14 volts just a few 

hundred RPM beyond id le 
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• Though earlier units 
sported a late 80's Billet 

Rod look, the folks at MSD 
have opted to emblazon 

newer units with this 
chopper-csque Maltese 

Cross. In our opinion, this 
simple change adds 

considerable appeal to the 
APS unit 

• Though we may 
ultimately need to beef up 

our upper support, this 
lower bracket. 

fabricated from 1/4" plate 
and standoffs from 3/8 
steel pipe, pids up two 
bolts in the face of the 

cylinder head and one of 
the water pump bolts to 

provide a firm foundation 
for our new APS alternator. 

• Mounting a pair of 
turbos and corresponding 
exhaust plumbing at the 
front of an engine didn't 

leave a lot of real estate for 
crankshaft driven 

accessories. That being the 
case. we had to develop a 
bracket which flipped the 

alternator around. 
Operating an alternator in 
this manner does work as 

the alternator actually 
generates alternating 

current and uses a team of 
diodes to =ify the charge 

and ~nvert it to DC. The 
only potential downside is 

that the internal cooling 
fan must operate in reverse 

of its intended direction 
and isn't capable of 

moving quite as much air 
across the windings. 
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Maltese Cross 

Mounted 
Stepping up to a high-powered alternator without a sufficiently large cable is like building a new big cubic 
inch engine and then making it breathe through a puny carb. While our 4ga alternator may seem pretty 
beefy, MSO actually recommends using a 2 or even Oga lead to _support the full capacity of the 160-Amp 
alternator. MSD has developed this chart to assist users in determining the appropriate wire size for their 
APS alternator installation. 

OUTPUT UP to 3' 3' - 7' 7' - 10' 10' • 13' 13' - 20' LENGTH 

a,.:1~05;.....~.i--__;8;.....--&.~.....:;8~-'~~~6~~-'-~~4~..,...1--~4..:....--1 GAUGE 
6 4 2 2 WIRE 130 6 

160 4 4 2 2 0 

Figure 1 o Wire l ength and Gauge Chart. 

hardware and mounting ears needed to complete the 
install. Once in.stalled, the alternator worked quite 
well sustaining roughly 13 volts at idle and promptly 
jumping to 14 volts just a few hundred RPM beyond 
idle. Our old alternator struggles to maintain 12.6 
volts under racing conditions, we're hopeful that the 
upgrade to the new MSD unit will bump that number 
up near 14 volts.• 
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