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THE SCIENCE OF GOING FAST!

Rockett Brand™ Racing Fuel is know for formulating some of
the most technologically advanced racing and performance fuels
on the market today. It is the only racing fuel backed by 60+
years of fuel formulating experience, professional technical
and engineering support and uncompromising product quali
and consistency. Our promise to the racing communit
been simple and consistant. Make the best fuels onfthé arket,
assure that each and every batch meets our exacting’!performance
specifications, and stand behind whatwoduce 100%.
If you find that your existing racing fuel isﬁ%ﬁe‘éting your quality
or performance needs, contact us at (800) 345-0076
or www.RockettBrand.com and let us put our products and
fuel experience to work for :

www.RockettBrand.com - (800) 345-0076
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GIVE IT THE GAS

What you should know about fuel

BY RAY T. BOHACZ

PHOTOGRAPHY AND LINE ART
COURTESY OF THE RAY BOHACZ
COLLECTION AND ROCKETT BRAND
RACING FUEL

s Pontiac hobbyists we often state that,

“We have gasoline running through

our veins.” To many of us, life without
the chemical-to-mechanical energy conversion
that occurs inside the combustion chamber would
seermn almost unbearable. Even those passionate
about the subject still know very little about the
fuel that is a major focus of our interest. We know
there are varied grades of gasoline, the stuff sold
today is different from back in the glory days, and
at the track you use race gas—and that’s about
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it. If that is the case with you, then this story will
be an eye-opener.

It is important to state early on in this
primer that as the author, I, too was in the
same situation as you when it came to a
knowledge of gasoline. A few years back, I had
the wonderful opportunity to spend an entire
day at the research laboratory of a major oil
company with the head engineer and chemist
to entertain my questions. I learned more about
fuel in that day than I had collectively over the
course of my lifetime. Even after that experience
I am still no expert, especially when it comes to
the interaction of today’s fuel in a traditional
Pontiac engine. It seems that modern gasoline
has become the whipping boy for many things
wrong under the hood of an older Pontiac. Ts

this fact or fiction? We need to find out.

This article is the result of another primer in
this issue of HPP, where we take a '73 SD-455
and run it on a dyno with four different fuels—
some that are not even available to the public
yet. At HPP, we know that if we have questions
about how a Pontiac engine performs on mod-
ern fuel, you, as readers, have the same queries.

As we moved forward collecting the empirical
data on the Pontiac engine with the varied fuel
compositions, it quickly became apparent that
this experiment was so cutting edge, it would
leave many questions unanswered if we did not
back it up with a proper explanation. Wanting
to provide our readers with a comprehensive
analysis of fuel led us to include this overview
of gasoline, a one-two punch of the theoretical
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IF IT WASN’T
THE BEST...

We couldn’t afford to recommend it
for use with our valve train parts.

Don’t trust just anyone with the care of your engine’s internal components.
Protect your muscle car with a superior engine oil developed by the only
company with the experience and knowledge needed to achieve maximum
performance and durability from internal engine components.

The COMP Cams® Muscle Car & Street Rod Engine QOil is a blended-synthetic
that delivers the proven wear protection of a mineral oil with the enhanced
performance, cleanliness and change intervals of a synthetic. Special corro-
sive protection additives and optimum amounts of ZDDP (Zinc and Phospho-
rous) provide unmatched anti-wear properties, even during storage. Available
in 10W-30 and 15W-50 formulas, this engine oil is perfect for both late model
roller and classic flat tappet cam engines.

After our engineers incorporated over three decades of internal engine know-
how and extensive testing data, we are absolutely certain that there is nothing
better for protecting your muscle car than our engine oil.

MUSCLE CAR &
STREET ROD ENGINE OIL

Available in 10W-30 & 15W-50 weights
engineered specially for muscle cars

| Blended-synthetic lubricant includes
and empirical that is required to be successful in £ ZDDP for wear protection

extracting the most horsepower from a Pontiac Unrivaled start-up protection for both flat

engine. - .
Rockett Brand Racing Fuel stepped up, pro- | [ Gﬂl{g;}': Iagpet& raller vabes fualns

vided the necessary fuel for the dyno test, and Unmatched anti-wear properties protect
allowed us to pick the brain of one of the most engines even during storage

respected names in the industry, Tim Wusz. He
has made a career out of blending and testing
all types of fuel with his initial position at the _ j
Union 76 oil company. He is now a key techni- , - rF.:»Iendt(ejd ss;pthetlc formula delivers en-
cal component behind the formulation and ’ . anced performance, proven protection
success oIf) the Rockett Brand racing gasoline. In & provecTion FOR & extended maintenence intervals
addition, he is a “grease under the fingernails” Can 08 S“ '
engineer that has a collection of musclecars and
drives 2 modern Pontiac GTO. '

UNDERSTANDING GASOLINE
Gasoline, like many energy products, is paid
for and the work it produces is realized but rarely
ever seen. This is especially true with a newer
engine equipped with an EFI system—at least
with a carburetor you can move the throttle
and see the accelerator pump stroke discharge

Muscie CAR 4 STreer Roo

Protects against engine corrosion, oxi-
dation & rust; requires no extra additives

Follow Us
facebook.compcams.com
twitter.com/COMPCam

fuel into the booster. In contrast to most things
in a Pontiac that are mechanical, becoming

www.highperformancepontiac.com
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Tim Wausz of Rockett made a career out of sup-
plying racing fuels and understands the needs
of different engines.

V Rockett also produces E85 race fuel.

| ROCKETT BRAND E85
FORMULA RACING GASO

HRsT AID
SRR

%ﬂ

NET CONTENTS 5 GALLONS (19L)

A true race gasoline is modified for best per-
formance, but usually sacrifices other factors,
such as cold weather starting and warm up. For

" almost any street/strip Pontiac, the 100 octane

unleaded is an excellent choice that retains
street-gas startability. It's offered in metal five-
gallon cans that can be shipped to your home.
Shown also is the 118-octane product.
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Crude oil is processed in a refinery and made into many different products with race gas being
one of them. Most refineries are designed to work with a certain crude oil, such as West Texas

Intermediate.
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familiar with gasoline requires us to think in the
abstract, since it has more to do with chemistry
than anything else.

Gasoline is a refined product that is derived
from crude oil, a term that describes oil as it is
pumped from the ground. In the same manner
that well water in different areas has unique
properties and taste, so does crude oil depending
on where it comes from. This is important, since
the properties of the crude oil will determine the
refining process to produce gasoline. The end
result to the consumer is benign since the gaso-
line is designed to perform the same regardless
of the oil it is made from, but its composition
may be different. This is important when dis-
cussing a performance engine. The composi-
tion, which describes the chemical components
that make up the gasoline blend will impact
the tune of the engine. Carburetor calibration
and ignition advance are what will need to be
adjusted to achieve the best performance.

Gasoline is considered to be fungible, a term
which describes something that is so similar in
composition that it can be mixed together with
no adverse effect. This happens everyday when
you buy a tank of fuel in one location and then
refuel in another with a different brand or grade.
Have you ever noticed that your daily driver may
run better on a certain tank of fuel? Weather
conditions affect how any engine performs, but
keeping the conditions constant, the variation in
the way the fuel is produced, can alter the power
of the engine. For this reason if you compete
with your Pontiac, it is best to tune it to one
brand of race fuel and always use that blend.

For example, Rockett race gas is made to very
tight quality standards, so the normal fluctua-
tion that is seen with pump gas is eliminated.
The most consistent engine performance is real-
ized when the engine is calibrated for a certain
fuel composition and it is not altered. Though
the oil companies try to do this with street gas,
they cannot adhere to the same consistency level
that a company such as Rockett can. It would
make the price at the pump too high and the
consumer would reject the product. You can
think of pump gasoline as a quality mineral
engine oil but race gas as a highly refined syn-
thetic engine oil such as Mobil 1 or AMSOIL,
with the price premium to match.

The chemistry of gasoline is quite complex
and does not need to be fully grasped to become
an educated consumer, but there are some key
points that should be understood. These are the
areas that we will discuss in this primer. If more
in-depth knowledge is desired, HPP suggests
you visit the website for Rockett Brand Racing
Fuel and read the many informative technical
bulletins.

Though the following discussion will be
focused on race gasoline, all of the theory can be
transferred to pump gas.

Gasoline purchases are usually made based
upon octane. Even though octane is important,

www.highperformancepontiac.com
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The octane tolerance of the engine is a direct
function of its design. A domed piston will offer
an obstacle to the flame travel and require more
ignition lead, and, in turn, possibly a higher
octane fuel.

it is far from the only consideration and is often
misunderstood. What should drive your decision
is the energy content, burn rate, specific gravity,
with or without oxygenate, and octane.

Fuels ability to resist detonation from pres-
sure and/or heat is its octane rating—the higher
the number the more resistant the gas is to auto-
ignition. The octane of the fuel forces it to wait
for the arcing of the spark plug for ignition to
occur and has no impact on the ability to make
power or offer improved fuel economy as long
as the engine is not detonating. The minimum
octane the engine requires to hold off abnormal
combustion (ping or detonation) is all that is

www.highperformancepontiac.com
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EBC produce a superb race pad
in its new Bluestuff NDX Formula
That grips, last, zero fade and does
not trash your rotors.

EBC's latest race pad, Bluestuff NDX, is a full
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Burnt gas
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The burn rate of the fuel is critical as engine operating speed increases. If the fuel burns too slowly,
it will not transfer power to the crankshaft. It will be burning in the exhaust port and header primary

tube.

INTAKE MANIFOLD
VACUUM 1S
TRANSMITTED TO
THIS CHAMBER

METERING
ROD PIN

METERING ROD SPRING

HIGH-SPEED
NOZZLE

—POWER STEP

METERING ROD
METERING ROD JET

METERING ROD DIAPHRAGM

-ECONOMY STEP

" HIGH-SPEED PASSAGE

The specific gravity of the fuel will impact how it is carried through the passages of the carburetor.
It can be tuned with air-bleed size and emulsion holes.

necessary. If the engine runs better with a higher-
octane fuel, it is experiencing abnormal com-
bustion with the lower octane fuel even though
you may not hear it. The only other factor could
be that the composition of the higher octane fuel
is different from the lower grade.

The method to determine the octane of mod-
ern pump gas is often identified as the AKI,
or ant-knock index. It is the average of two
different tests: research octane number (RON)
and the motor octane number (MON). RON is
determined in a single cylinder variable com-
pression ratio engine that operates at 600 rpm
with a 125 degrees F inlet temperature and at
standard barometric pressure. The RON is an
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indicator of the fuel’s ability to resist detonation
at part throttle. MON value is determined in a
single cylinder engine as well, but runs at 900
rpm with a 300 degree F incoming air tempera-
ture. The MON is a better indicator of the fuel’s
performance under wide-open-throttle.

Since modern gasoline’s octane is calculated
as RON + MON/ 2 = AKI, its octane is much
higher than many assume when compared to
the *60s when this standard was not employed.
It is important to note that when purchasing a
race gas, it must be known how the octane was
measured. Rockett Brand uses the AKI method of
averaging the RON and MON, which is the most
accurate and most widely understood.

Many design factors impact the octane
requirement of the engine, such as the compres-
sion ratio, combustion-chamber design, cyl-
inder-head material, tuning, and temperature
of the coolant and air along with the altitude.
A common mistake is to think that a higher
octane fuel has more power—it does not.

This now comes to an area that is rarely dis-
cussed—the energy content of the fuel. Energy
is measured in Btu for British thermal units. A
gallon of gasoline contains between 115,000 and
125,000 Btu. It is the job of the engine through
its design and tuning to realize as much of that
energy potential as possible. A blend of gas that
has more Btu will produce more horsepower,
crisper performance, and improved fuel mileage
over a lower energy-content fuel. When you buy
gasoline, the energy content is not advertised.
In your daily driver the fuel mileage is a good
indicator of the Btu, if you compare like driving
conditions and weather. Remember, an engine
converts chemical to mechanical energy. The
more energy the fuel has, the more potential for
power exists.

When this logic is applied to race gasoline,
a caveat needs to be attached—the burn rate
of the fuel. Pump gasoline is formulated for an
engine that will run between 2,000 to 3,000 rpm
the majority of the time. The quicker the fuel
burns, the more potential energy release there is
before the exhaust valve opens. As engine speed
increases, the burn rate of the fuel becomes
essential to produce power.

For example, if the engine was supplied
with a fuel that burns well up to 5,000 rpm
but peak horsepower is produced at 7,000 rpm,
the exhaust valve would already be opened and
the energy would go out the tailpipe instead of
working against the piston. This will produce
artificially high exhaust-gas temperature and
waste the energy in the fuel. Thus, a major
design component of Rockett race gasoline, even
the street 100-octane unleaded, is a quick burn
rate. A fast burn rate will never cost you power,
but a slow burn has the potential to diminish
performance.

When it comes to race fuel, the energy con-
tent and the burn rate need to be recognized
and cannot be referenced independently of one
another. The burn rate is a result of the chemical
composition of the race gasoline and not all race
fuels are fast burn. It cannot be assumed that
because it is a race gas it is fast burn. This brings
us back to tuning the engine for the fuel used.
All Rockett fuel is designed with a fast-burn
characteristic—and 118 is the fastest.

The physical weight of the fuel is determined
by its specific gravity. It is read as a decimal
such as 0.743 and is temperature corrected
to a standard (60 degrees F). Weight is not a
determination of its energy content, since the
mass of the components that are used to blend
the fuel will impact the specific gravity. Modern
street gasoline that is mixed with 10 percent

www.highperformancepontiac.com
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ethanol weighs more, since alcohol is heavier
than straight gasoline.

Because the carburetor needs to be calibrated
for it, the specific gravity of the fuel is important.
A carburetor functions on a pressure differential
that responds to the amount of depression in
the cylinder bore (low pressure) in relation to
the atmospheric pressure. As the throttle plate is
opened and passages are exposed, the fuel needs
to be lifted from the float bowl and sent through
the circuits. In most carburetors and especially
those that are patterned from a Holley design,
the air bleeds and those located in the emul-
sion passage in the metering block are critical

to this. Thus if the specific gravity of a fuel is 1

altered, then the air bleed and emulsion hole(s)
size and/or position may need to be modified
to compensate for the change in weight. That
is why race gasoline specifications supply the
specific gravity of the blend. Street gasoline is
so close in specific gravity that your car runs
fine with different blends and brands. But when
it comes to racing, everything needs to work in
harmony for the best power.

Just as it is with race gasoline, street gas is a
product of its components. What usually makes
a pump gasoline brand specific is the additive
package that is blended into it. The raw gasoline
is considered a base fuel and is usually sourced
from only a few different refineries in an area.
At the distribution center, the base fuel is then
mixed with the brand-specific additive pack-
age as it is being filled in the tanker truck for
delivery. That is what makes the difference in the
brands of pump gas.

The federal and many local governments
have guidelines for fuel and these are called
boutique blends. Also, the EPA has 2 minimum
amount of additives that must be mixed in
to deter fuel injector and intake-valve deposit
formation. Some brands of fuel (usually the
name brands) may add more of this, while
also including a detergent that helps to remove
deposits already formed. Carbon deposits are
the bane of every engine, affecting drivability,
power, idle quality, and emissions along with
fuel economy.

Modern pump gasoline is considered RFG
for reformulated gasoline. This is in response to
federal clean air laws that require more efficient
combustion for a reduction in tailpipe emissions.
In most parts of the country, RFG contains a mix
of 10-percent ethanol as an oxygenate. Contrary
to what many believe, RFG with ethanol is an
excellent product and in many ways is superior
to what we used in the glory days of the *60s and
’70s. Even in the strictest environmental state,
California, today’s gas is an excellent fuel and
better than we realize. The problem being an
older engine especially with a carburetor and
distributor, is not calibrated to work with the
modern fuel. The good thing is a knowledgeable
tune-up man will have no problem making
the necessary adjustments—a hint of what we

www.highperformancepontiac.com
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Available on
the TCI” website
& at your local
speed shop.

Transmission
Coolers

Max-Cool” Transmission Coolers utilize
a high-efficiency plate and fin design that
reduces fiuid (ATF) temperatures in de-
manding performance applications by up
to 33 percent, delivering extended trans-
mission durability and service life.

ap PEIS | Max Shift*ATE

TCI® Max Shift™ Street Performance and
Synthetic Automatic Transmission Fluids
give your performance application quicker,
more consistent shifts and extended
change intervals. These premium flu-
ids, developed with ultra-pure base oils,
reduce friction and heat build-up to im-
prove durability and transmission life.

FAST-GATE™ Shifter

The TCI® FAST-GATE Shifter combines
high-quality components and cutting-
edge design to provide an easy-to-
install, high performance experience
that won'’t break the bank. The TCI®
FAST-GATE™ Shifter features universal
compatibility that allows it to be used in
virtually any 3- or 4-speed application,
street or race. The shifter's sturdy
construction is capable of withstanding
the demands of racing, yet looks refined
enough for street vehicles. Precision,
stamped components ensure smooth,
accurate movements when shifting,
and a reverse lockout mechanism
eliminates the chance of iransmission
damage from accidentally shifting
into reverse. The FAST-GATE™ Shifter
includes a stylish and durable injection
molded cover, cable and all hardware
required for a simple installation.

® Universal design mounts in virtually
any 3- or 4-speed vehicle

® Precision components ensure ultra
smooth & accurate shifting

® Reverse lockout eliminates ever acci-
dentally shifting into reverse

Applications include GM TH200, TH250,
TH350, TH400, 2004R, 700R4, 4L60E,
41 70E and 4L80E.

161 industrial Drive » Ashland, MS 38603

TRANS HELP™ 1.888.776.9824

www.tciauto.com
8606w




PONTIACTECH

OBSERVED SPECIFIC GRAVITY VERSUS TRUE SPECIFIC GRAVITY AT 60°F
FOR AUTOMOTIVE GASOLINE.

This table corrects for both the change in volume of the giass hydrometer and the change in volume
(specific gravity) of the liquid when using Kinsler's soft glass hydrometer.

50k | 55% | 60°%F | 65°F | 70°F | 75%F | 80°F | 85°F | 90°F | 95°F | 100°F
774 | a2 | 770 | 768 | 766 | 764 | 7161 | 7159 | 7157 | 755 | .153
T2 | 70 f ges | 766 | 68 | 762 | g0 | g51 | 955 | 75 1 781
770 | 768 | 766 | 764 | 762 | 760 | 757 | 755 | 153 | 751 | 749
768 | 766 | 765 | 762 | 760 | 738 | 755 | 753 | 75t | 749 | g4
766 | 764 | .162 | 760 | .758 | .756 | .753 | .751 749 | 747 | 745
764 | 762 | 960 | 758 | 56 | 754 | 51 | 749 | a1 | 745 | 43
762 | 760 | 758 | 756 | .754 | 752 | 749 | 747 | 745 | 743 | 741
760 | g8 | G | 54 | 2 | 50 0 a1 | a5 ) g% | T g3
758 | 756 | g54 | 752 | 50 | 748 | 745 | 743 | 741 730 | 3
756 | 754 | 50| 750 | 48 | a6 | 943 ) g4 | 99 | 0 s
754 | 752 | 750 | 748 | 746 | 744 | 741 g9 a3 | o753
g% | 70 | AR | Tae | Ak | a2 g | 3 sl By b
750 | 748 | 746 | 744 | 742 | 740 | 137 | 735 | 933 731 729
48 | a6 | | Tm | 40 | B8 | s | s Bl e T
746 | 744 [y 740 | 738 1 736 | L7133 |° 731 q20. ] om1 | aos
74 | e f e s | 36 | B4 3 e
42 | 740 | 8 | 736 | 134 | 32 | o129 | ;27 | 25 | 23 | a2
740 | 8 F 6 md |l gm0 gy o el n
738 | 76 Pimsa s g0 | 0 piaps b s o] e 97 T
736 | 2| e 0 | e8| e | mes | ol g | gy s
34 | 2 [PEoi| 28 | 726 | 24| 2l g Vsl g
32 | 730 | ggs | e | 924 | 7 | e Al G ) s
730 | 728 | gz 724 | 22 | 20 0 m7 | oms | 73| a1 709
T8 | 26 | A 72 | g0 | el Al 7n ol it | | o7
26 | 724 [ ez 20 | ms |6 3 | o 709 | 707 | 705
x| g bl TR e Al as L o | s 08
722 | 720 | 18 | 716 | 14 | iz | 09 | 707 | 705 | 703 | .701
720 | s | dle | 4 | iz | he |l g0 ) o5 | g0 | 01| 69
718 | 716 | 714 | 712 | 710 | 708 | 705 | 703 | 701 699 | 697
716 | 714 | iz | 710 | 708 | 706 | 703 | 701 | 699 | 697 | 695
714 | 712 | 710 | 708 | 706 | 704 | 701 699 | 697 | 695 | 693
712 | 710 | 708 | 706 | 704 | 702 | 699 | 697 | 695 | 693 | 691
710 | 708 | 706 | 704 | 702 | 700 | 697 | 695 | 693 | 691 689
708 | 706 F 7oa | 702 | 700 | ek ] 605 | 603 | vt | GRo | on)
706 | 704 | 702 | 700 | 698 | 696 | .693 | 691 | 689 | 687 | .685
04 | 702 | 700 | 698 | 69 | 694 | 691 | 689 | 687 | 685 | 683
702 | 700 | 698 | 696 | 694 | 692 | .689 | .687 | 685 | 683 | .681
700 | 698 | 696 | 694 | 692 | 690 | 687 | 685 | 683 | 681 | 679
698 | 696 | 694 | 692 | 690 | 688 | 685 | .683 | .681 679 | 677
696 | 694 | 697 | 690 | 688 | 686 | 683 | 8L | 69| 671 | o5
694 | 692 | 690 | 688 | .686 | .684 | .681 679 | 677 | 675 | 673
692 | 690 | 688 | 686 | 684 | 682 | 6719 | 677 | 675 | 673 | 671
69 | 688 | 686 | .684 | 682 | 680 | 677 | 675 | 673 | .671 669
688 | 686 | 684 | o682 | 680 | 678 | .65 | 673 | 671 | 669 | 667
686 | 684 | 682 | 680 | 678 | 676 | 673 | 671 669 | 667 | 665

Rinsler Fuel Tujection, Tnc,

1834 THUNDERBIRD TROY, MICHIGAN 48084 U.S.A,
www.Kinsler.com Phone (248) 362-1145 Fax (248) 362-1032

The standard temperature for specific gravity is 60 degrees F. This chart from Kinsler shows how to
correct that value for a change in fuel temperature.

FUEL - AlIR
COMPLETE INCOMPLETE
GEMELETION SIS SULFUR SCAVENGERS NITROGEN
+
/ OXYGEN
WATER SOOT DEPOSIT SULFUR  HALOGEN NOy
\ / PRECURSV‘DS ACIDS
SLUDGE VARNISH & RUST WEAR AR
CARBON POLLUTION

Race engines have specific needs for the best energy conversion from the fuel. As you can see
here, street gasoline is concerned with other factors.
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discovered with our SD-455 fuel test. Tuning
refers to complete carburetor and spark advance
curve calibration, not just playing with the idle
mixture screws and twisting the distributor a few
degrees either way.

It is true that RFG, when enhanced with
ethanol, has a slightly lower energy content, but
repeated tests have proven the amount of impact
it has on fuel mileage is so small that it is within
the margin of error most see when figuring gas
mileage.

Prior to the use of ethanol as an oxygenate
for cleaner burning, a chemical called MTBE
was employed. MTBE was an excellent product
to mix with gasoline, since it stayed in solution
and did not wick in moisture like alcohol, but
it received a bad reputation as a ground water
pollutant in some parts of the country. There
is no denying that MTBE is a pollutant, but
so is almost any other chemical. Legislation
that some have argued was more media-driven
than fact-based resulted in outlawing MTBE,
which later lead to ethanol use. Opponents of
corn-based ethanol production should blame
politicians, not farmers.

MAKING SENSE OF IT ALL

When it comes to fueling an older Pontiac
with modern gasoline, the engine will perform
great but it most likely will require one-time
tuning from a knowledgeable person. If your
Pontiac is used in competition, then a proper
race gas, such as that from Rockett, should
be employed. To pick the proper fuel, call the
Rockett technical line for the best recommenda-
tion; then tune the engine to the Rockett fuel
and you are done. The only thing left will be to
go to the track and blow past the competition.

Your Pontiac will truly be converting chemi-

cal into mechanical energy. Isn’t that what it’s
all about? 7~
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FRockett Brand Racing Fuel offers a variety of
products for different needs. Many tracks offer
pumps and a broad selection.

SOURCE

Rockett Brand Racing Fuel

(800) 345-0076
www.rockettbrand.com

www.highperformancepontiac.com




