
Diesel Engine
Using Catalyst

Results of Dyno Test of Cat 3408
Courtesy of Andy Page and David Marchiori Holt Caterpillar Dyno demonstration



What Is It?

• Tiny amounts (~70 parts per billion 
hydrocarbons) of platinum, proprietary 
catalyst blend and accelerators are injected 
to the intake air stream of an internal 
combustion engine. Burners and boilers 
injection into combustion air.



Effects of Platinum

• Lowers the minimum required temperature for 
hydrocarbon combustion.

• Splits Oxygen molecules into radical Oxygen 
atoms which provides more usable Oxygen for 
combustion.



Before Catalyst

Exhaust Valve Opens

Power Stroke
Time = 13.6 milliseconds

Exhaust Stroke
Time = 13.6 milliseconds

Chained Hydrocarbons 
Ignite and Burn

Un-Chained Hydrocarbons 
Smolder (Partial Combustion)

Minimum Combustion Temperature = 330º C

Any Combustion After This Point
Is Wasted Heat (Energy)!



After Catalyst
Power Stroke

Time = 13.6 milliseconds
Exhaust Stroke

Time = 13.6 milliseconds

Exhaust Valve OpensChained Hydrocarbons 
Ignite and Burn

Un-Chained Hydrocarbons 
Smolder (Partial Combustion)

Minimum Combustion Temperature = 220º C
 Longer Burn

Exhausting Less Heat
“Not Wasting As Much”
119º F less @ 85% Load



Fuel Reduction?

If the engine is exhausting less heat…
then the engine must be using the heat on the power 

stroke…
therefore the engine must require less fuel to perform 

the same job!

Yes – ~10% less @ 50% load
~6.7% less @ 85% load



Increased Horsepower?

If the engine is using more of the heat from
combustion for the power stroke…
There must be an increase in available
static torque or horsepower!

Correct!
Cat 3408 tested on a water brake dyno showed an 
increase in maximum horsepower (Hp) from 447 
Hp to 520 Hp or 16.3%.



Cleaner Emissions?

If the engine uses less fuel…
and burns the rest of the fuel more efficiently…
then the gaseous emissions from the engine must be 

less!
Correct!

Opacity -79%
Carbon Monoxide -60%
Hydrocarbons -66%



Smoother Running?

If combustion is more powerful and more even…
then the vibration and torsional measurements
from the engine should go down…
and the ultrasonic energy from combustion should
go up!

Correct!



Torsion – Before Catalyst
HOT  - 3408 Cat

3408 Cat  -ET    Engine Torsional Vibration

Label:  85% Load - Without ET

Route Spectrum        
  27-Nov-01  00:54:26  

OVERALL= .1099 G-DG  
  RMS =  .1093  
  LOAD = 100.0   
  RPM =  2055.  
  RPS =  34.25  
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Torsion – After Catalyst
HOT  - 3408 Cat

3408 Cat  -ET    Engine Torsional Vibration
Route Spectrum        
  28-Nov-01  08:54:01  

OVERALL= .1022 G-DG  
  RMS =  .1018  
  LOAD = 100.0   
  RPM =  2115.  
  RPS =  35.26  
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Summary of Torsional Data
Harmonics % Change

0.50 -27%
1.50 -21%
2.00 -23%
2.50 -5%
3.00 -27%
3.50 -24%
4.00 -24%
4.50 -6%
5.00 -5%
5.50 7%

Reductions in the torsion or the
“dynamic torque” of an engine
means that the engine is running
smoother and that is less strain
on the rod bearings and main
bearings, resulting in longer
engine life.



Ultrasonic Data – Before Catalyst
HOT  - 3408 Cat

3408 Cat  -SS1   SonicScan #1 Cylinder (43 kHz)

Label:  85% Load - without ET

Route Waveform        
  27-Nov-01  00:55:17  

  RMS =  6.64  
  LOAD = 100.0   
  RPM =  2073.  
  RPS =  34.55  

  PK(+) = 21.42     
  PK(-) = 17.37     
  CRESTF= 3.23      
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Total = 38.79



Ultrasonic Energy – After Catalyst
HOT  - 3408 Cat

3408 Cat  -SS1   SonicScan #1 Cylinder (43 kHz)
Route Waveform        
  27-Nov-01  17:20:10  

  RMS =  7.10  
  LOAD = 100.0   
  RPM =  2116.  
  RPS =  35.26  

  PK(+) = 26.33     
  PK(-) = 19.28     
  CRESTF= 3.71      
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Total = 45.61
Increase of 6.82
or 17.6%



Summary of Ultrasonic Data

Before Catalyst - 40.63 dB*
After Catalyst - 43.93 dB*

Net Change 3.3 dB or 8.13%

This means that upon ignition the “Pop” 
is 8.13% larger which equates to more static torque

or more horsepower.
* - Averaged over cylinders 1,3,5,7



50% Load

		Engine Type:		Caterpillar				High Idle:		2330 rpm				Holt Work Order:		FD20783

		Model #:		D3408				Low Idle:		885 rpm

		Frame Model #:		769C				Rated Hp:		474

				Without DC												With DC

				RPM		Torque		Horsepower		% of Rated Hp						RPM		Torque		Horsepower		% of Rated Hp

				2274		502		217		45.78%						2264		502		216		45.57%

				2275		476		206		43.46%						2256		474		203		42.83%

				2277		477		206		43.46%						2261		439		188		39.66%

				2271		502		216		45.57%						2263		502		216		45.57%

				2271		493		213		44.94%						2264		488		210		44.30%

				2261		512		220		46.41%						2261		483		207		43.67%

				2258		528		227		47.89%						2259		483		207		43.67%

				2260		511		219		46.20%						2258		495		212		44.73%

				2249		512		219		46.20%						2259		495		212		44.73%

				2250		507		217		45.78%						2263		481		207		43.67%

				2254		495		212		44.73%						2262		470		202		42.62%

				2251		507		217		45.78%						2259		490		210		44.30%

				2245		521		222		46.84%						2260		493		211		44.51%

				2247		512		219		46.20%						2260		495		213		44.94%

				2248		565		241		50.84%						2258		493		211		44.51%

		Total		33891		7620		3271		***				Total		33907		7283		3125		***

		Average		2259.40		508.00		218.07		46.01%				Average		2260.47		485.53		208.33		43.95%

		lbs of fuel		112										lbs of fuel		96

		gallons/hour		15.77										gallons/hour		13.52

		lbs of fuel/Hp		0.5136										lbs/Hp		0.4608		10.28% Reduction

		Turbo Xducer Temperature				990 degrees Fahrenheit								Turbo Xducer Temperature				945 degrees Fahrenheit

		Opacity		53.1										Opacity		10.9		79.5% Reduction

		Hydrocarbons		9										Hydrocarbons		6

		Carbon Monoxide		0.05%										Carbon Monoxide		0.03%

		Nitrogen Oxides		520										Nitrogen Oxides		604

				Vibration		Torsion										Vibration		Torsion						Vibration		Torsion

		Harmonics		Without ET		Without ET								Harmonics		With ET		With ET				Harmonics		% Change		% Change

		0.50		0.022		0.02								0.50		0.096		0.006				0.50		336%		-70%

		1.00		0.357		0.039								1.00		0.24		0.031				1.00		-33%		-21%

		1.50		0.064		0.014								1.50		0.08		0.013				1.50		25%		-7%

		2.00		0.033		0.008								2.00		0.03		0.006				2.00		-9%		-25%

		2.50		0.08		0.026								2.50		0.102		0.027				2.50		28%		4%

		3.00		0.08		0.004								3.00		0.045		0.005				3.00		-44%		25%

		3.50		0.095		0.008								3.50		0.074		0.005				3.50		-22%		-38%

		4.00		0.144		0.043								4.00		0.114		0.046				4.00		-21%		7%

		4.50		0.077		0.004								4.50		0.075		0.003				4.50		-3%		-25%

		5.00		0.137		0.006								5.00		0.134		0.005				5.00		-2%		-17%

		5.50		0.032		0.006								5.50		0.048		0.005				5.50		50%		-17%

				1.121		0.178										1.038		0.152

		SKF Vib-Pen		CMVP20

		Before

		Injector #1		0.92 in/sec		Pump #1		1.81 in/sec

		Injector #4		1.27 in/sec		Pump #4		0.72 in/sec

		Overall		1.66 in/sec



&L&14November 26 - 28, 2001&C&"Arial,Bold"&16DC-XHD Dynomometer Testing&"Arial,Regular"&10
&14Holt of Texas&10
&"Arial,Italic"&12San Antonio, Texas&"Arial,Regular"&10
&R&14 50% Load



85% Load

		Engine Type:		Caterpillar				High Idle:		2330 rpm				Holt Work Order:		FD20783

		Model #:		D3408				Low Idle:		885 rpm

		Frame Model #:		769C				Rated Hp:		474

				Without DC												With DC

				RPM		Torque		Horsepower		% of Rated Hp						RPM		Torque		Horsepower		% of Rated Hp

				2128		1011		409		86.29%						2199		992		414		87.34%

				2118		945		381		80.38%						2165		976		402		84.81%

				2104		1062		425		89.66%						2176		1002		415		87.55%

				2100		1106		442		93.25%						2171		1018		420		88.61%

				2141		999		406		85.65%						2167		1027		422		89.03%

				2152		957		392		82.70%						2195		980		409		86.29%

				2071		1050		414		87.34%						2195		967		404		85.23%

				2112		1027		412		86.92%						2198		960		401		84.60%

				2112		1002		402		84.81%						2210		946		398		83.97%

				2105		995		398		83.97%						2207		952		400		84.39%

				2118		1011		407		85.86%						2200		964		403		85.02%

				2109		994		398		83.97%						2207		959		402		84.81%

				2112		1065		428		90.30%						2179		969		402		84.81%

		Total		27482		13224		5314		***				Total		28469		12712		5292		***

		Average		2114.00		1017.23		408.77		86.24%				Average		2189.92		977.85		407.08		85.88%

		lbs of fuel		170										lbs of fuel		158

		gallons/hour		23.94										gallons/hour		22.25

		lbs of fuel/Hp		0.4159										lbs/Hp		0.3881		6.67% Reduction

		Turbo Xducer Temperature				1234 degrees Fahrenheit								Turbo Xducer Temperature				1115 degrees Fahrenheit

		Opacity		53.1										Opacity		10.9		79.5% Reduction

		Hydrocarbons		9										Hydrocarbons		3

		Carbon Monoxide		0.05%										Carbon Monoxide		0.02%

		Nitrogen Oxides		626										Nitrogen Oxides		809.5

				Vibration		Torsion										Vibration		Torsion				Harmonics		% Change

		Harmonics		Without ET		Without ET								Harmonics		With ET		With ET				0.50		-27%

		0.50		0.0652		0.0146								0.50		0.0774		0.0107				1.50		-21%

		1.00		0.318		0.0149								1.00		0.484		0.0248				2.00		-23%

		1.50		0.0445		0.0248								1.50		0.0659		0.0195				2.50		-5%

		2.00		0.0418		0.007								2.00		0.0214		0.0054				3.00		-27%

		2.50		0.0841		0.042								2.50		0.0766		0.0397				3.50		-24%

		3.00		0.14		0.0116								3.00		0.122		0.0085				4.00		-24%

		3.50		0.153		0.0214								3.50		0.119		0.0163				4.50		-6%

		4.00		0.0859		0.079								4.00		0.0791		0.0602				5.00		-5%

		4.50		0.0862		0.0051								4.50		0.084		0.0048				5.50		7%

		5.00		0.0924		0.0079								5.00		0.102		0.0075

		5.50		0.105		0.0055								5.50		0.0611		0.0059

				1.2161		0.2338										1.2925		0.2033

														SKF Vib-Pen		CMVP20

														After

														Injector #1		0.49 in/sec		Pump #1		0.91 in/sec

														Injector #4		0.99 in/sec		Pump #4		0.15 in/sec

														Overall		1.47 in/sec



&L&14November 26 - 28, 2001&C&"Arial,Bold"&16DC-XHD Dynomometer Testing&"Arial,Regular"&10
&14Holt of Texas&10
&"Arial,Italic"&12San Antonio, Texas&"Arial,Regular"&10
&R&14 85% Load



