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Vehicle #7 Evaluation Date: 10/27/2009 ou Canre Manage Wit Yos ot tioncire
Evaluation Type: A'F Adjusted
Year: 1995 Engine mifr: Caterpillar Annual fuel consumption (gal): IE.D[ICI_
Vehicle type:  Loader Engine model: 3408 TA Average DPM Density (%): e 6.0
Vehicle model: 988F Injecion type: M Calculated fuel loss (gal): 9/14/2009 2017
Viehicle SN: Fuel type: #2 Diesel Calculated DPM produced (lbs.): - 817
Average DPM Density (%): Current Evaluation 386
- - Calculated fuel loss (gal): 1,390
CO, %X 10 HC pom 0% ! 1072772009
_ Calculated DPM produced (lbs.): 563
0% X 1000 MO, Cor ppm
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Recommendations:

Evaluation results indicate the engine is injecting more fuel than it can bum durng engine acceleration. Recommend checking the engine for an intake air
restriction starting with the turkxo and aftercooler.

Typical machine with poor combustion.
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Whayne Supply Company - Lexington

Vehicle #V2544 Evaluation Date: 10/18/2009 o Cannct Manage et i e Afonasee
Evaluation Type: CMax Reprogrammed
Year: 2004 Engine mfr. Caterpillar Annual fuel consumption (gal): 6.8 ﬂl:l_
Viehicle type:  Lube truck Engine model: C-15 Average DPM Density (%): . 16.4
Vehicle model: _LUnknown Injection type: E Calculated fuel loss (gal): 10M&2009 223
VVehicle SN: Fuel type: Mo data Calculated DPM produced (lbs.): B g0
Average DPM Density (%): Current Evaluation 139
- - Calculated fuel loss (gal): 190
C0, % X 10 HC pom 0% ' 1011872000
_ Calculated DPM produced (lbs.): Tr
0% ¥ 1000 O, Cor ppm
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Recommendations:
7% thrattle

Exhaust Gas Test showed fairly clean combustion in Whayne Lube Truck with C-15 engine.
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Mirenco C-Max and

D-Max manages fuel
by 2 methods!
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http://mirencodealer/ProductOfferings/Pages/fuelcontrolunits.aspx

MIRENCO

Method 1.
Fuel Injection during
machine acceleration.

Technology Division



Method 1. . . . WHAYINZ
Fuel Injection vs Time

\ Fuel injection rate is controlled by the

ECM. Once the operator depresses the
accelerator pedal to the floor, the
throttle position signal is sent to the
engine computer. In this case, the
operator is asking for wide open
throttle.

Time
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Fuel Injection & Turbo Boost vs Time
A

\ The turbo tries to spool

up as fast as possible to
match the fuel
injection rate.

Turbo Boost Curve

Fuel Injection Rate

Time
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Fuel Injection & Turbo Boost vs Time

A

If the turbo is not able to spool up fast
enough to match the fuel delivery rate,
the engine will have too much fuel and

not enough air to burn the fuel. The
result is overfueling of the engine. This
shows up as black smoke or soot exiting
the exhaust pipe.

Turbo Boost Curve

Fuel Injection Rate

Time
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Fuel Injection & Turbo Boost vs Time
A

With a Mirenco Cmax installed, the fuel
delivery rate can be adjusted to better
fit the boost curve of the turbo. The
result is far less overfueling of the
engine resulting in less emissions and
fuel consumption.

Turbo Boost Curve

Fuel Injection Rate

Time



MIRENCO
Method 2.

Fuel Injection at wide
open throttle.

This is the method used
during the Dyno Tests.

Technology Division
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Diesel Fuel Consumption over the life of an Engine.
A ECM Max Throttle

Ability of Engine to Over Fueling
convert fuel to
horsepower
degrades over time Fuel Injectors

due to wear.
Replaced

Time or Life of Engine
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DieAseI Fuel Consumption over the life of an Engine.

ECM Max Throttle

Over Fueling

Over Fueling
Eliminated by C-

Max Installation. Fuel Injectors
Replaced

Time or Life of Engine
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Whayne Chassis Dyno, Louisville, KY
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Technician straps truck to Dyno
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Fuel, rom, torque, boost and temps measured
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Truck rear drive axles on dyno rollers
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Fuel is measured by weight during dyno runs.



Technician performs dyno runs from cab.
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Mirenco C-Max settings are made between dyno runs.



Horsepower
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Whayne Dyno Test Cat C-15 Lube Truck
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=0—100% throttle ==92% Throttle 90% Throttle =¢=88% Throttle =¥=83% Throttle
420
400
380 Avoid High
RPMs
360
Zone of Best
Horsepower
340 \
320
300
1,100 1,300 1,500 1,700 1,900 2,100

RPMs
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Horsepower Observations

* The C-Max does not effect HP in the working range of 1300
to 1700 rpm.

* HP is only effected in the far upper ranges of roms 1900+.

* C-15 Diesel engines have a "sweet spot" around 1400 rpm.
(best HP per pound of fuel burned)



Horsepower per Pound of Fuel

‘ .- VEFEEEE I ERREERNRRETIISTEET .
VHAYN:  MIRENCO

Whayne Dyno Test Cat C-15 Lube Truck

=4—100% throttle =#=92% Throttle 90% Throttle #-88% Throttle =#%=83% Throttle
2.80
X L]

<~ | Fuel Savings
2.60 Opportunity
2.40
2.20

Avoid High
2.00 ] ——
RPMs
1.80 \\\\
1-60 T T T T - T
1,100 1,300 1,500 1,700 1,900 2,100

RPMs
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Fuel Efficiency Observations
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* The HP per pound of fuel burned really drops off quickly
once the engine is above 1700 rpm

* It makes great sense to keep the truck engine RPMs as close
to 1400 rpm as possible for best efficiency.

* Our truck is now set at 90% throttle max
application....driver is happy with performance...we are
seeing a 6% increase in mpg.



% Improvement over Stock
Horsepower per Pounds of Fuel
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Whayne Dyno Test Cat C-15 Lube Truck

== 88% Throttle

MIRENcO
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Questions?



http://mirencodealer/ProductOfferings/Pages/fuelcontrolunits.aspx
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