

















techo talk

EXhaUSt EmiSSiOn TEStl.ng Part 2 - Written by Clive Ward & Robert Prudius

Welcome back to the continuing
series of articles relating to the
effect that air fuel ratios have on the
combustion efficiency of spark ignited,
internal combustion engines.

Although air fuel ratios can be used
to determine whether or not an engine
has received the correct amount of fuel,
they do not guarantee that, a) all the
fuel has been completely burnt and b)
that each cylinder received the right
amount of fuel required for correct and
efficient combustion.

It therefore must stand to reason, that
if the exhaust system of an engine is
gas tight and does not allow the ingress
of post combustion gases into the
exhaust gas stream, then all of the gas,
vapor and solids present in the exhaust
gas stream must have either passed
through the combustion chamber or be
a product of the combustion process.

By analysing the exhaust gas stream
of an engine with an analyser that can
not only measure the exhaust gases
present in the stream, but process
and present that information as a
collective summation of those gases
into the air fuel ratio and combustion
efficiency of the engine, then the
service technician will have the
best possible insight into potential
problems with that engine in the
shortest possible time.

Air Fuel Ratio Requirements.

When an engine is IDLING or
CRUISING, regardless of the fuel
being used in the engine, petrol, LPG
or a petrol/alcohol blend, for correct
combustion, the engine requires an
air fuel ratio that will yield a Lambda
or excess air value of one. (See
previous article).

Any air fuel ratio that produces
a Lambda value greater than 1.05
or less than 0.95 is deemed to be
unacceptable. If the Lambda value
is greater than 1.05, Firstly test for
air leaks, of course if there are no
faults found in the air intake system
or with intake manifold vacuum levels,
then the cause of the lean air fuel

AFR

ratio will be in the fuel delivery system.
Engines that run for prolonged periods
with Lambda values in excess of 1.05
will suffer burnt exhaust valves, piston
crown fatigue and excessively high
combustion temperatures that will
facilitate the excessive formation of
Oxides of Nitrogen (NOx).

If the Lambda value is less than 0.95,
then the fault is in the fuel delivery
system, which of course would warrant
further investigation by the service
technician.

Engines that are allowed to run
for prolonged periods of time with
Lambda values less than 0.95 will suffer
premature engine wear, excessive fuel
consumption, fuel contaminated sump
oil and will be highly prone to catalytic
converter failure.

Spark ignited engines, should idle
with an air fuel ratio which yields
a Lambda value of 1.00, produce
maximum torque when Lambda equals
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0.90 and yield best fuel economy when
Lambda is 1.03.

WHEN USING EXHAUST EMISSION
ANALYSERS, IT IS IMPORTANT
TO ESTABLISH THE TRUE AIR
FUEL RATIO RATHER THAN VIEW
THE DIFFERENT EXHAUST GAS
CONCENTRATIONS AS THE FIRST
DIAGNOSTIC REFERENCE POINT.

Once the air fuel ratio of the engine
has been established, the service
technician can quickly determine whether
a) a problem exists or, perhaps more
importantly, NOT, and b) in which area the
problem lies. i.e. Fuel delivery, Ignition
energy or Mechanical integrity.

Using the Exhaust Gas Concentrations
for Advanced Diagnostics.

Now that the engine’s air fuel ratio
has been established, you can use the
various exhaust gases present in the
exhaust gas stream to determine the
cause/s of various engine performance
complaints.
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A new concept to grasp is engine
combustion efficiency.

Just because an engine is receiving
the correct air fuel ratio does not mean
that all the fuel is being totally burned.
Unburnt or partially burnt fuel will
always comprise some percentage of
the exhaust gas stream. Combustion
efficiency is not that easy to determine
as it is influenced by many factors.
Combustion chamber design, engine
temperature, ignition spark energy,
ignition timing and of course air fuel
ratio all affect combustion efficiency in
some way or other.

Another aspect of combustion
efficiency is the effect the catalytic
converter has on the exhaust gas
stream.

The oxidising elements of the
catalytic converter further promote the
combustion process of the exhaust
gases. What is not consumed or
is only partially consumed by the
engine is often completely consumed
by the catalytic converter, resulting
in an exhaust gas stream, which
after analysis reveals a combustion
efficiency of close to 100%. This can
be deceiving if it is the engine only
combustion efficiency that you wish
to examine. To view the engine’s
combustion efficiency independently
of the catalytic converter, simply bring
the engine to operating temperature,
and then turn it off for 10 minutes.
The convertor will cool down and stay
cool long enough to allow the exhaust
gases to pass through unconverted,
for a sufficient period of time to allow
analysis. Another benefit of this
testing procedure is to ensure the
effective operation of the catalytic
converter.

Testing for combustion efficiency
without the converter alight.

Carbon Dioxide (CO,) will always
be at its highest value when no further
increase in combustion efficiency can
be attained. This does not mean
that there is a set value for CO, that
will indicate a pass or fail status of an
engine’s ability to correctly burn fuel.
eg If an engine has low compression,
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it does not matter how well set up

it is (ideal air/fuel, ignition, ignition
timing & surplus ignition energy), the
simple fact of the matter is that the
combustion efficiency of the engine
will be less than that of the same
engine, under the same conditions
but with good compression. Engines
that have low compression but no
other problems usually have low CO,,
(10% to 11%); high CO, (2% to 4%);
slightly high O,, (1.5% to 3%) and low
HC, (100 to 450 ppm). NOx will be
almost non-existent due to the lower
combustion temperatures found in low
compression engines.

When determining the combustion
efficiency of an engine, firstly ensure
that the engine is at Normal Operating
Temperature (NOT) and ignition timing
as well as the air fuel ratio are correct.
Then view the CO, concentration in the
exhaust gas stream. When the engine
is idling or at cruise, the CO, should be
in the 13.0 to 15.5 percentile range.
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When under load CO, should not be
below 9.5%. Any value below these
readings, indicate that the combustion
efficiency of the engine is below
expectation and must be deemed
suspect.

Smart exhaust emission analysers
will automatically plot combustion
efficiency for their operators, thus
alerting the technician to mechanical
and other problems within the engine
ignition and fuel systems.

The next article will discuss the
effects that ignition problems have on
engine combustion efficiency and the
resulting pollutants, ignition problems
cause.

| would like to take this opportunity
to wish you all a very merry Christmas
and a safe, prosperous New Year.

Written by Clive Ward, National
Sales Manager for Coda Products
& Robert Prudius CEO. www.coda.
com.au or Phone: 1800 039 092.
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AN SPX BRAND

REFLEX ENHANCED MOTORCYCLE SCANTOOL

YOUR WORKSHOPS COMPLETE DIAGNOSTIC SOLUTION -
SCANTOOL, LABSCOPE, GAS ANALYSER —
FROM A SINGLE HANDHELD TESTER

READ AND CLEAR CODES, DISPLAY “LIVE DATA",
TEST FUEL INJECTION AND IGNITION SYSTEMS, ADJUST FUEL MIXTURE, IDLE SPEED AND THROTTLE POSITION;
REFLEX MOTORCYCLE SCAN TOOL IS INSTALLED WITH FULL FUNCTION MULTI-BRAND SOFTWARE, INCLUDING:

JAPANESE MOTORCYCLES:
HONDA, YAMAHA, SUZUKI AND KAWASAKI

KAWASAKI 2005 > AND HONDA 2007 >

NOW WITH FULL FUNCTION INTEGRATED DIAGNOSTICS

EUROPEAN MOTORCYCLES:
FULL FUNCTION INTEGRATED DIAGNOSTICS ON ALL APRILIA, BMW, CAGIVA, DUCATI, GAS GAS,
GILERA, LAVERDA, MALAGUTI, MOTO GUZZI, MV AGUSTA, PIAGGIO, SHERCO AND TRIUMPH

INCLUDING ENGINE UNLOCK, IMMOBILIZER AND SERVICE LIGHT RESET

AMERICAN MOTORCYCLES:
FULL FUNCTION INTEGRATED DIAGNOSTICS ON HARLEY DAVIDSON

Truck software
and cables

Car software
and cables

Plug-in
5 Gas Analyser

Plug-in
4 Channel Labscope

Plug-in
Flight Recorder
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For more information, demonstrations and your nearest stockist, please call (03) 9544 6222 or email: sales@spx.com.au



