USS599°GM$699

349

SEE US AT FOURWHEELER.COM

£
%‘i-.

“ ollli79025




Part 2: How to make a 6.0L more powerful
while maintaining reliability

By Robin Stover photography: fobin Stover

Editor’s note: Last month we showed you bow to cure most of the common engine-
related issues associated with the 6.0L Navistar International-built V-8. The mill
can be found in a variety of diesel-powered Ford platforms, including Super Duty
pickups, Econoline vans, and Excursion SUVs. Our coverage was lailored specifical-
ly for the beavy-duty pickups built between 2004 and 2007. This time we're going to
demonstrate how much power you can expect to make with a series of proven modi-
fications that do not compromise longevity. Installing performance- and durability-
enbancing upgrades such as the Banks Big Hoss Bundle featured in this article can
be a rewarding and fun endeavor. Naturally, you want to begin such a project with
a sound and solid platform. The many recommendations featured in last month’s
issue coupled with the upgrades detailed bere in Part 2 will not only result in a
powerful, useful, and incredibly versatile machine, but also one on which you can
depend for many years fo come.
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ale Banks knows diesel en-
gines. Having been in the
business for more than 52
years, his name is to the die-
sel industry what Vic Edelbrock’s is to
hot rods. And it didn’t become that way
by accident. Banks is a detail-oriented
man, who stops at nothing to ensure
that his products are innovative, reli-
able, and user-friendly. His electronics
feature triple redundancy to ensure
fail-safe operation, and his no-smoke
approach to producing power is as for-
ward thinking as you can get. We have
been to his impressive manufacturing
facility in Azusa, California, a handful
of times and can attest to the high level
of detail and thought he so proudly
puts into his products. Above all, we
felt Banks was the best possible fit for a
6.0L build because his power numbers
are expertly metered to be safe and
sustainable for an engine that is already
pushing the limits of reliability in stock
form. For this story, we spent three days
at the Banks factory, including several
hours with the legend himself. The
experience was surreal and the results
were impressive. Check it out.

Where 6.0L Power
Stroke Inefficiencies
Start

To harness additional power from a 6.0L
engine, you must first understand where the
QE design falls short. Think of an engine as a
massive air pump. As fresh air passes through
the stock filter, resistance rears its ugly head

right from the start. The inlet to the filter hous-

ing features a small opening that inhibits airflow
to decrease noise and the likelihood of water
intrusion. The paper filter element resembles a
four-pack of paper towels, like the kind you migtt
find on the shelf at your local supermarket. Only
these towels have been squeezed tightly together
to increase surface area. While the OE slement
does a great job remaoving particulates from the
air, it does so at a significant cost to efficiency—
especially after several thousand miles of debris
becames trapped in the first few inches of its
labyrinth-like design. After the filter, airflow makes
an abrupt left turn, creating turbulence and fur-
ther resistance. The result is a significant amount
of suction restriction for the turbo to overcome to
do its job. The effect is compounded by a 2-inch-
diameter turbio boost discharge tube that has a
section that is compressed even further fo clear a
pant of the battery tray. Next, charged air passes
through the factory intercooler, which features
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internal support partitions that interrupt flow. Can
you see a pattern? Ultimately, the whole engine
intake design is flawed if performance is a factor.
The folks at Banks have addressed these issues
and figured out a way to open up a window of ef-
ficiency for the 6.0L to capitalize on.

@This is the complete Banks Big Hoss Bundle for
the Ford 6.0L. The system includes improvements in
every aspect of intake, intercooler, and exhaust flow.
It even comes with an adjustable power module that
adds up to 138 horsepower and 231 1b-ft of torgue
without any additional smoke. The system includes
a driver’s interface, the Banks 10, which is Windows
CE-based. Think of it as a little dash-top PC that
features a 5-inch touch screen and open platform
flexibility. Virtually any Windows CE program you
run on your home PG will work on the IQ. The biggest
innovation with this setup is the Banks Speed Brake,
but we will get into that a little later.

@Here you can see the differences between the fac-
tory air filter assembly and the improved Banks unit,
which uses a cleanable dome-shaped cotton filter
element instead of a one-and-done paper element
filter. The new arrangement outflows the factory
setup by 38 percent.

@The Banks filter housing eliminates sharp bends
and restrictions, allowing airflow to pass through the
unit more freely. Additionally, the box features a re-
movable access lid that makes filter changes a breeze.

@The intake ram is the final part of the intake setup
before airflow is distributed to each cylinder bank
via the intake manifold. The factory unit is small in
comparison to the Banks High-Ram intake and slows
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airflow significantly. The Banks unit uses a 3%%-inch
constant-diameter interior with contours that help
reduce pressure loss as air passes through it.

©To accommodate the larger High-Ram intake, a
small portion of the factory fan shroud needed to he
trimmed. The Banks technician did a clean job using
a razor knife. The portion removed is more for looks
than anything else.

@The Banks Techni-Cooler replaces the factory unit
and improves air density by up to 10 percent. More
air density eguals more oxygen for the combus-

tion process. It achieves these improvements by
increasing the interior volume by 21 percent and core
surface area by 19 percent. As is the case with most
heat exchangers, bigger is typically better, but there
is a lot more to it than just size. The Banks unit also
bests the O design by utilizing cast aluminum side
tanks that are welded directly to the core structure,
unlike the factory tanks that are made from less-
costly plastic that is held to the core structure by a
row of folded tabs that can distort and cause leaks.
The Banks design also features rounded contours
that help smooth out laminar airflow both inside the
tanks and on the outside, where air flows over the
core structure.
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POWER STROKE BULLETPROOFING TACTICS

@The intercooler's primary job is to cool the charged
air prior to entering the combustion chamber. The
result is more oxygenated air, which allows for more
fuel to be transformed into power. A byproduct of this

‘A diesel engine is not complete without a
turbocharger and an intercooler”

—Gale Banks

Getting Power to the
Ground
The Ford 6.0L engine can be built to deliver
outstanding power and torque, and it can do
so reliably as long as you address all the major
problems first. However, even with all the prob-
lems addressed, you will never get the power
to the ground without a better torque converter.
The factory TorgShift automatic transmission that
comes behind all 6.0L pickups includes a torque
converter that is rated for 740 |b-ft of torgue. Any-
thing above that and you will end up with torque
converter slippage. When slippage occurs, the
transmission fluid becomes overheated, which
reduces fluid life drastically. Ultimately, enough
slippage will result in a transmission failure. To
protect your transmission, we recommend install-
ing an upgraded torgue converter. The Banks
converter we installed has a much better design
and offers an outstanding 1,100 Ib-ft of torque
capacity.
@Starting with a one-piece billet housing that
is CNG-machined from a steel forging, the Banks
torque converter is all business, The turbine and
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impeller structures are fumace-brazed to help
maintain rigidity, and the hardened turbine hub will
not deflect like the factory's non-hardened design
can. The pump drive is made of 4130 chrome-moly
steel, and the whole unit is precision-matched to
the torque band of the 6.0L Power Stroke. With this
unit installed, the TorgShift automatic transmission
handles the additional torque we plan to produce us-
ing the Banks Big Hoss system.

@Banks recommends using genuine Ford Mercon
SP transmission fluid in the Ford TorqShift auto-
matic. As shown here, it is important to pre-fill the
torque converter prior to installation in the truck.

process is lower exhaust gas temperatures (EGTs)—a
good thing. This is extremely important for pulling
large mountain passes during towing scenarios.

As engine load increases, operating temperatures
also rise. As things get hot under the hood, heat is
absorbed by all materials in the engine compartment.
This effect is referred to as “heat soaking.” The in-
tercooler is a diesel engine's primary defense to heat
soaking, and that's why an intercooler is so important.
Gale Banks said it best when he told us, “A diesel
engine is not complete without a turbocharger and an
intercooler.” And we think he’s absolutely right.

@ 0ther key factors to consider are hoost tubes and
boots. The Banks system uses tubes that are free

of sharp bends or compressed sections. By design
they feature 33 percent more internal volume over
the factory setup. This streamlined delivery route
translates into quicker turbo spool-up and improved
airflow to the intake manifold. It also helps free

up restriction that the turbocharger would have to
overcome. This adds efficiency to the engine. To
better understand this effect, grab a straw and try to
blow through it while gently pinching it shut. You will
notice that your body has to work harder to push air
past the pinch point. That's exactly what your turbo
has to do to overcome boost tube restrictions.

The Banks I1Q

'e're not always big proponents of high-tech

whizbang gadgetry, but in the case of the
new Banks IQ, let’s just say we're now active
members of the geek committee. This little 3x5-
inch computer packs a serious punch, giving
you in-vehicle access to virtually any Windows
CE-based software available today. In addition,
it does things like play music or open up Micro-
soft Office files for viewing. It doubles as a code
scanner, and it can even function as a touch-
screen GPS unit. There really isn't much that this
device can't do. All extras aside, this unit serves
as the primary interface to the Banks Six Gun
power-adder. Once installed, the 1Q provides you
with all the truck’s vitals via one of the three pre-
programmed gauge screens. This allows you to
keep an eye on engine cil temperature, coolant
temperature, EGTs, and boost pressure on one
easy-to-read screen. The |Q also comes with a
new user function that we tested and absolutely
love. Banks calls it the SpeedBrake. It works
by manipulating the torque converter's lock-up
clutch in conjunction with deliberate transmis-
sion downshifts. It works similarly to the newer
transmissions found in late-model pickup trucks.
But Banks took this technology a step further by
controlling the variable-geometry turbo vanes.
When actuated, the SpeedBrake system deliv-
ers seatbelts-required stopping power without
even touching the brake pedal. It will literally take
an unloaded pickup truck from highway speeds
down to 15 mph in under 20 seconds flat an the
highest setting. Because the system is totally
independent of the actual braking system, it
provide those of us who tow a whole new tool
for negotiating those steep downhill grades. This
is particularly handy when towing a heavy trailer.
We did not understand why the factory systems
found in newer pickup trucks could not match
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Letting the Heat Out

e covered the intake side of things; now
Wit’s time to delve into the exhaust. Keeping
with the idea that a diesel engine is simply a large
air pump, it is easy to understand why additional
intake volume requires a less restrictive exit route.
Without such an escape, excessive backpres-
sure can result, Today, exhaust systems are can-
sidered emissions control devices by the federal
government. This means that any sort of upgrade
or revision should have a California Air Resources
Board E.O. number to ensure 50-state emissions
legality. Banks goes to great lengths to adhere to
this policy.

the performance of the SpeedBrake system, so
we asked Banks about it. He told us he holds the
patent that allows such a system to control all
three systems simultanecusly and that nobody
else could do it his way without licensing his pat-
ent. Did we mention how smart this guy is?

banie;

¥

@The Banks IQ works in conjunction with the Banks
Six Gun to provide a user-friendly interface that will
change your perception of a diesel tuner. Virtually
unlimited in its ability, the Windows CE-based Banks
10 sets new standards in terms of functionality
amongst diesel tuners.

@We mounted the Banks I0 to the windshield using
the supplied suction cup mounting system. Within a
few minutes, we had the whole system figured out
and were anxious to do some testing with the built-in
quarter mile acceleration simulator.
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@The first step in the exhaust department is install-
ing the EGT probe. Banks suggests drilling a hale in
the driver’s-side exhaust manifold as shown here.
Once the hole is drilled, it's important to run a mag-
net inside to catch all the little iron shavings. Failure
to do so could result in damage to the turbocharger
and EGR control valve.

@Here you can see the difference between the fac-
tory exhaust system and the Banks Monster Exhaust
system. The components are all manufactured from
stainless steel and come ready to install. All bends
were created using a mandrel to ensure a constant
4-inch diameter on the inside. The Monster muffler
features a straight-through design that maintains the

Testing

th all the medifications complete, we began

our testing with a trek from Southern Califor-
nia to the San Francisco Bay area pulling a 40-foot
Stellar toy hauler loaded with camping supplies,
tools, and a Kawasaki Teryx side-by-side. With a
trailer weight in excess of 20,000 pounds (2 mas-
sive load by any measure,) we trudged onward,
confident in our Banks Big Hoss Bundle-equipped
donor truck’s ability to pull the infamous Cuesta
Pass grade on Highway 101, just north of San Luis
Obispo. Ambient air temperature was right around
85 degrees. We started at the bottom of the hill
in Drive with the “tow/haul” mode engaged. The
Banks Six-Gun was left in “Tow" mode. About
halfway up the hill, we noticed the EGTs weare hov-
ering right around 1,100 degrees, indicating that
the Banks software was doing its job to maintain
acceptable heat levels. Engine oll and coolant
temps climbed, which was to be expected and
“normal” in light of the truck’s loaded condition.
Overall speed, acceleration, and power were more
than adequate given the weight we were hauling,
and greatly improved over a purely stock 6.0L. All
things considered, we were very pleased with the
performance of the Banks Big Hoss Bundle on
our donor's F-350.

@With the engine oil temperature at 247 degrees,
the Banks 1Q was alerting us to a high oil tempera-
ture condition. Notice the red “oil" indicator in the
right-hand side of the screen (arrow). Evidently,
this warning comes on at whatever temperature the
end user decides to set it at, but seeing as our unit
was brand-new, the factory default of 235 degrees
was the established point. At the top of the grade
we noticed that the engine oil temperature was
254 degrees—not at all outside of the acceptable
range for the fully synthetic Amsoil we installed in
last month’s issue, but we wanted to double-check
it for ourselves. We pulled over at the top of the hill
and inspected several places under the hood with

4-inch-diameter flow path. An exclusive expansion
chamber is present to help dissipate the annoying
midrange exhaust drone of the 6.0L engine. The
Banks installation center had our donor truck’s new
exhaust system installed in a little under three hours.

@ After the installation of the Big Hoss Bundle was
complete, the Banks team took to the chassis dyno
to see how much of a difference the modifications
made over stock. The results were an additional 139
horsepower and 231 Ib-ft of torque at peak points

in the given rpm ranges. This solidified our efforts
and gave us a clear idea of where in the powerband
we can expect to see the greatest amounts of power
and torgue.
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our hand-held laser thermometer tool. We found

the engine oil temperature was much cooler (198.4
degrees) coming out of the Bulletproof Diesel air-
to-oil cooler. We questioned a rep at the Banks tech
hotline about where the 10 gets its reading. They
politely informed us that the signal comes from the
factory engine-oil temp sensor located near the
high-pressure oil pump in the valley of the engine.
We suspect that the location is probably affected by
heat from the combustion chambers and is not a reli-
able source to judge by.

Conclusion
As we went to press, our donor truck had
acked up nearly 6,000 miles of hard towing
without any problems. We've demonstrated that
the 6.0L Power Stroke can be made to run much
stronger and without any of the reliability issues
that plagued these vehicles from the factory, The
peak power generated at the rear wheals by our
donor's truck after the project was completed
was 380 hp and 630 Ib-ft of torque—not to men-
tion a very welcome increase of 2.3 mpg in high-
way fuel economy. FWW

SOURCE
Banks Power,
BEE/ATT-2TET, wwav. bankspower.com
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