
EPA R-10 Dive Boat "Monitor" Engine Repower Grams/kW-hr
Yanmar (1997) Volvo (2007) Yanmar Volvo Grams/year Pounds/Year
"pre-controlled" "tier 2" % Decrease Grams/year* Grams/year* Reduced Reduced

kW 221 228
Displacement (L) 4.163 5.500
L/cyl 0.694 0.917
NOx 10.000 6.100 39.0 114,367.5 71,973.9 42,393.6 93.5
HC 0.410 0.320 22.0 4,689.1 3,775.7 913.4 2.0
PM 0.540 0.120 77.8 6,175.8 1,415.9 4,760.0 10.5
CO 1.600 0.900 43.8 18,298.8 10,619.1 7,679.7 16.9

* Grams/year=kW*(load factor)*(hours/year)*(emission factor). Draft Regulatory Impact Analysis: Control of Emissions of Air 
Pollution from Locomotive Engines and Marine Compression-Ignition Engines Less than 30 Liters per Cylinder, EPA420-D-07-
001 March 2007, page 10.
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Yanmar (1997) Volvo Penta (2007)
"pre-controlled" "tier 2" % Decrease Pounds/Year
Grams/kW-hr Grams/kW-hr

NOx 10.0 6.1 39.0 93.5
HC 0.4 0.3 22.0 2.0
PM 0.5 0.1 77.8 10.5
CO 1.6 0.9 43.8 16.9
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