MTU (ITALIA)

WorldKlass Fuel Ceramics (aka IR-emitters) were tested at MTU on its model 8V4000M63 diesel engine, as shown in Fig. 1.a, which has a rated max. power 1000 Kw@1800 rpm for marine applications. In order to prove the IR-effect on fuel consumption, two fuel lines were utilized, one a regular fuel line with no technology and the other having a fuel line deployed with 32 sets of IR-emitting ceramics, as in Fig. 1.b, so that the diesel fuel can be excited by infrared technology at real world time. Both hoses were connected in parallel but controlled with independent valves to deliberately alternate specific fuel delivery between "Baseline" (or "untreated fuel") and "with-IR" (or “treated fuel”) configurations, without interruption to engine operation.
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Fig. 1 	(a) Picture of MTU Model 8V4000M63 diesel engine, (b) controllable fuel delivery lines.
During this test, the engine was set to run at a constant speed of 1000 RPM under a constant 1740 N load. The carbon dioxide (CO2) concentration in engine exhaust gas was measured and used as an indicator for fuel consumption. The data was recorded and time stamped, and presented in Fig. 2.
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Fig. 2 Measured CO2 concentration against time, while the fuel delivery was changed from (a) "Baseline" ("No-IR") configuration to (b) "with-IR", (c) back to "No-IR", followed by to (d) "with-IR"

It is evident in Fig. 3 that the CO2 concentration in exhaust was measured to be 5.4% as "Baseline". It gradually dropped to 4.8 % after switching to the "with-IR" line at 10:40 AM. In order to confirm the reduction in CO2 was truly due to the application of IR, the line was switched back to "No-IR", which led to the increase in CO2 back to 5.2 %, though slightly below the 5.4 % baseline. When the line was switched to "with-IR" again, the CO2 was repeatedly dropped to 4.8 %. It demonstrated a direct correlation between the reduction in CO2 and the application of IR, indicating that an about 12% decrease in CO2 at 1000 RPM engine speed was caused by the IR excitation. The CO2 trace shown in Fig. 3 suggests that there might be a 20 minute delay for the engine to fully adjust itself to the changing operation conditions with respect to IR-excitation.
A similar test was repeated at the following speeds and loads: 1200 RPM (under a 300 KW load), 1400 RPM (475 KW), 1600 RPM (707 KW), and 1800 RPM (1005 KW), and the results are presented in Table 3 and plotted in Fig. 3 for comparison between "Baseline" and "with-IR". It shows that IR-excitation does help reduce CO2 % concentration in exhaust at various speeds, at an average of 5.9 % from 1000 - 1800 RPM. It is understood that the reduction in CO2 can be directly related to the decrease in fuel consumption, due to increased fuel efficiency through the use of IR-excited fuel.


Table 3.  Comparative measurement of CO2 % in engine exhaust at various speeds
	Speed  rpm
	Torque  N
	Power  KW
	Baseline CO2, %
	with-IR CO2, %
	% reduction

	1,000
	     1,740 
	    174 
	         5.4 
	         4.8 
	12.5 %

	1,200
	     2,497 
	    300 
	         5.3 
	         5.1 
	3.9 %

	1,400
	     3,391 
	    475 
	         6.5 
	         6.4 
	1.6 %

	1,600
	     4,416 
	    707 
	         7.6 
	         7.2 
	5.6 %

	1,800
	     5,585 
	 1,005 
	         7.3 
	         6.9 
	5.8 %
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Fig. 3 (a) Measured CO2 % respectively for "Baseline" and "with-IR" at various speeds; (b) Percentage in CO2 reduction caused by IR-excitation.
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