





This is caused partly by the large volume
of LPG in the inlet tract, and partly (with
electronic diesel injection systems) because
the vehicle’s ECU reacts adversely to the
detected power increase from the LPG. A
backfire can blow a plastic inlet manifold
to bits and destroy sensors. LPG cannot be
delivered to the system at high turbo boost
pressures. And the flexibility of installation
can bite, especially if DIY installed, since
putting much over 50% LPG can lunch the
engine big time.

So why don’t the diesel-LPG kits use an
LPG injector kit like in petrol-LPG injection?
With a petrol — LPG set-up there is an
injector for each cylinder located as close
as possible to each cylinder. The benefits of
diesel-LPG injection vs diesel-LPG
fumigation are similar to those found
between LPG injection/fumigation in petrol
engines — more power, torque, economy,
no flat spots, plus better emissions. All
because of better LPG metering and
distribution. For petrol-LPG an additional
ECU is fitted, but this is the same regardless
of application, just needing some
programming changes to work for a
specific application.

Two words. Lambda sensor. Using the
Lambda sensor signal to let the LPG ECU
know whether the fuelling was too lean or
rich makes the conversion kit easy to adapt
to any vehicle.

The diesel engine, though, is lacking a
feedback sensor to provide this
information, and while this doesn‘t make it
impossible to have the same type of system
as for petrol injection-LPG, the vehicle’s
management ECU needs to be redesigned
from the ground up. The cost of this will
make your eyes water.

Currently, only HGVs have made this
operation worthwhile, at a typical cost of
about £8,000. For an HGV operator, this is
money well spent when your fuel bill is
£5,000 a month: 20% savings means that
the initial outlay is paid for in eight months.

FUEL WIZARD™

This impasse for car diesel injection
technology has changed though, with a new
product developed by Hybrid Combustion
called the Fuel Wizard™ that circumvents
the need for a new management ECU.
Hybrid Combustion noticed that for any
common rail injection diesel engine it
didn’t matter how many sensors were
plastered over an engine, or what type of
sensor, the fuelling required by the engine
at any instant is described by the injector
signals together with its fuel pressure.
Since all common rail injection diesel
engines have these injector and rail
pressure signals as their ECU outputs, all
that is needed is an add-on LPG ECU to
take in those signals and process them, and
then send up to eight sequential output
signals to the installed LPG system. The
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expensive redesign of the management
ECU is no longer needed, and LPG
sequential injection for cars and light
commercials is now an economic reality.

The amount of LPG is varied according
to the programming of the LPG ECU. This
can be set for best economy, performance
or somewhere in-between. The Fuel

Wizard™ outputs injector signals at 3-20ms,

allowing up to 50% of the engine’s
fuelling to be LPG. The fitting of a Fuel
Wizard™ diesel-LPG kit is very similar in
terms of time and cost to that of a petrol-
LPG conversion apart from the additional
cost of the Fuel Wizard itself.

Major LPG system manufacturers, Lima
(www.limaautogas.com) and AEB-based
systems, eg. Zavoli, OMVL, etc., can be

used, plus the Vialli liquid injection system.

Bert Clegg, Managing Director of Hybrid
Combustion says: "Our aim is to make
available the Fuel Wizard™ control system
for cars, LCVs and HGVs pre-programmed
for specific vehicles and able to work with
most LPG systems.”

To see LPG injection in action, | spent a
day with Eddie Zyla, the technical director
of Hybrid Combustion, at his F1
Automotive’s Company premises in Bolton,
with Mark Howarth, the company
electronics design and programming
expert. Eddie’s company, F1 Automotive
(www.f1automotive.com), carries out
most of the development work for Hybrid
Combustion in his UK LPG-approved
conversion workshop, which incorporates a
Sun Ram X11 rolling road for cars and
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LCVs, and an HGV chassis dyno.

First surprise was not with a car
conversion, but with a Euro 4 MAN TGA
440 turbo-diesel tractor unit, used by
Eddie as a test bed for the HGV
development side of the business. The
truck demo is fitted with a PRINS vapour
sequential LPG injection system controlled
by the Fuel Wizard™. The air tanks had
been moved inboard to accommodate a
large LPG tank. The truck could be run on
diesel alone, or using a blend of
approximately 65% diesel and 35% LPG.

Being trailer-less, the truck was fairly
nippy anyway, but when the Fuel Wizard™
diesel-blend LPG was engaged, it
metamorphosed into a sports truck,
enormous grunt at the bottom end,
combined with a top end that just wanted
to keep on pulling where the motor ran out
of steam easily before. It would certainly
have kept most small family saloons at bay.

TO THE TEST

Back at F1 Automotive’s workshop we put a
couple of cars on the rolling road — the first
a 2006 BMW 330D. With the LPG added
to the un-modified diesel map, the bhp
increased from 239 to 285, the torque
from 430Ib ft to 500Ib ft. On the road you
wouldn’t suspect that the car was a diesel
by the performance on tap.

We are not doing a performance shoot
out here, suffice it to say that it pulled like
a train from low rpm, and was impressively
whizzy at the top end as well — like 110mph
whizzy and still pulling strongly. And none
of the gearchange power lag that is often
found with fumigation systems. Overall
economy in the 12 months development
had returned between 15 and 20% money
savings dependent on driving styles.

The second vehicle was a brand new 2009
Ford Transit 140bhp TDCi converted to
diesel-blend using the Fuel Wizard™ with a
LIMA sequential LPG system. This conversion
was first tailored to give best economy with
standard power output (giving economy
benefits of up to 20% taking into account
the pricing of diesel vs LPG), and then for
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DIESEL & LPG FUELLING continued

best power. A small 45-litre doughnut LPG
tank had been installed under the boot
floor in place of the spare wheel.

Eddie ran four power output runs — the
first run was unmodified diesel only —
confirming to prove that the vehicle was
delivering its standard output of 140bhp at
the flywheel (graph shows output at the
wheels). On the second run, the diesel
quantity was turned down by
approximately 35%, resulting of course in
a power loss. This power loss was then
restored on the third run using the Fuel
Wizard™ to control the LIMA LPG system.
So on this third run, the engine is running
with 35% less diesel,but producing the
same power. The economy benefit comes
from replacing the 35% less diesel with
half price LPG, plus better burning
efficiency of the 65% remaining diesel.

The final run was with for maximum
power — a 20bhp gain here. Whilst on the
dyno under load a 35% reduction of NOx
emissions was recorded.

Eddie also had in the workshop a 2000
Citroén Xsara 2.0 HDi, one of the first-
generation common rail diesels, and a 3-litre
TDi Audi Q7 that had both been converted
to LPG-diesel by the Fuel Wizard™.

DIESEL POWER
BOOSTING BLACK BOX

This does not involve another fuel, just
more of the same. All of these boxes work
by fooling the car’s ECU into thinking that
the fuel pressure in the common rail is
lower than it is. The ECU then injects more
diesel. The cheaper boxes have simple
analogue electronics that give a fixed
fuelling increase across the board, and
results are variable.

Problems people have experienced with
these boxes include mediocre performance
boost, black smoking, hesitations, reduced
economy, and spurious management fault
codes being generated. The higher priced
boxes have had more development work,
more sophisticated digital electronics and
programming, and so are likely to give
better results. Typically 15%-20% power
and 25% torque increase can be had,

il 1) Standard Unmodified Diesel
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Transit dyno runs as described in the text.
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together perhaps with modest economy
benefits of around 15% if this extra power
is not over indulged. They are very easy to
fit, often taking well under half an hour.

FUEL WIZARD™
BLACK BOX

All other black boxes work only by
increasing the diesel injected. The Fuel
Wizard™ black box works by both increasing
and decreasing the diesel injected. By doing
this it can be programmed for economy by
boosting the injection in the mid-range, and
decreasing it at the top end. For maximum
power the top end is boosted more, and
mid-range (where using a conventional
black box would cause smoke) is decreased.
Or it can be programmed to have the wick
turned right down — in case you want to
lend the car to your teenage son.

An optional control unit using phone
text will be available later in the year for
customers to text their car and change
power maps (expected additional cost circa
£200 + VAT).

Further economy benefits by adding
hydrogen injection to diesel. To this end
the Fuel Wizard™ black box has a pulse
modulated output proportionate to the
injected diesel quantity that can be used
for controlling a hydrogen generator.

For the white van market, an optional
CANbus road speed input option is
available to save fuel costs by gradually
reducing the vehicle’s top-end power and
speed resulting in reduced fuel costs.

F1 Automotive is a superchips dealer and
Eddie says: “There is no better method of
tuning a turbo-diesel engine than to have
its fuel and boost properly re-mapped,
however, a huge market exists for
customers who prefer to fit a black box-
type performance module. There are lots of
vehicles which cannot be modified
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internally by programming the ECU. Some
customers also prefer to use a black box as
in most cases, it can be transferred to their
next vehicle with no more than a
programme change.”

The Fuel Wizard™ Black Box measures
common rail diesel injector opening times
as well as the varying fuel rail pressure.
Being able to measure accurately true
engine speed and load and then
quantifying how much diesel is injected,
the unit can be programmed to work
universally on any common rail diesel
system to either raise or lower the power
curve and diesel consumption.

Once fitted and with the engine at idle,
the unit performs its own calibration by
reading the injector switching signals, and
automatically detects if inductive injectors
or the latest-type piezo injectors are fitted,
and once determined, internal
programming changes are made to take
injector latency into account (this changes
with injector rail pressure).

The Fuel Wizard™ is due for release in
late May and will initially be available for a
range of popular cars and vans. These will
come pre-programmed by tuning guru
Wayne Schofield, aka Chip Wizards. Wayne
is well-known in the performance world for
tuning Porsche and BMW racecars.

Dealers with rolling roads will be able to
purchase non-programmed units and carry
out their own mapping on individual
vehicles.

Prices for car and LCV applications are
expected to start from £400 + VAT.
Specialist HGV dual-fuel applications in the
region of £500-£1,000 + VAT.

CONTACTS:
www.hybridcombustion.eu
Tel: 01204 523523




