






















































































































CARBON MONOXIDE "CO" I LOW-CO GENERATORS 
IMPORTANT INFORMATION 

DESCRIPTION 
Carbon monoxide "CO" is a component of engine exhaust. It 
is a colorless, tasteless, odorless, lighter than air poisonous 
gas that can kill you without any warning. CO poisoning is 
one of the major safety risks associated with boating. It is a 
threat that must not be underestimated. 

Westerbeke Low Co generators are designed to reduce 
normal levels of CO in the engine exhaust by approximately 
99%. 

Several standards for CO have been published, expressed in 
parts per million "ppm" and hours of exposure: 

Regulator CO ppm Exposure Hours 

EPA 9 8 

ACGIH 25 8 
EPA 35 1 
NIOSH 35 8 

OSHA 50 8 

ACGIH 125 0.5 
NIOSH 200 0.0 
NIOSH 1200 0.0 
(IDLH) 

1200 ppm is the so-called IDLH concentration • 
IMMEDIATELY DANGEROUS TO LIFE AND HEALTH. 
A city in California characterizes the effect of CO 
concentration this way: 

Parts per Million Responses 

25 Permissible exposure level, no 
apparent toxic symptoms. 

100 No poisoning for long period. 
Allowable for several hours. 

200 Should not be exposed above 
this level for any period of 
time. A possible mild frontal 
headache in two to three hours. 

Even though the generator normally produces very low 
levelsWesterbekeLow Co generators are designed to reduce 
normal levels of CO in the engine exhaust by approximately 
99%., an exhaust leak of untreated exhaust would be 
extremely dangerous. For this reason it is extremely 
important to install a CO detector near the generator and to 
be sure it is always turned on and functioning properly. If this 
detector sounds, do not turn it off, assuming it is a false sig
nal. You can not taste, smell, or otherwise detect CO. Leave 
the detector on, turn off all engines and generators, evacuate 
the boat leaving ports and hatches open, and seek 
professional help. 

As soon as CO leaves the exhaust outlet, the level is subject 
to dilution in the open air. The closer a person is to the 
exhaust outlet, higher the concentration of CO. 

In a closed space, such as the engine compartment, the boat, 
or underneath a stern swim platform, concentrations will 
potentially rise to the undiluted level emanating from the 
exhaust system due to a lack of fresh air to dilute the exhaust 
gas. Therefore, one should never rely on dilution of the 
exhaust to provide a margin of safety. 

Westerbeke 'low Co, generators achieve an approximate 99% 
reduction of typical CO by precise control control of the 
engine's air/fuel ration coupled with after treatment in a 
special catalyst. CO emissions are not the same for every 
model because each engine is different. Also, certain fuel 
system components are commonized across several engine 
models being adequate for some and extra-adequate for 
others, thus producing different CO levels for different 
models. 

TI1e fuel system which accomplishes the required precise 
air/fuel ratio control is comprised of many different 
components: purchased sub-assemblies, machined castings, 
sensors, electronics and others. Because of the extreme level 
of CO reduction, any variability in the functioning of any 
these components can and will cause variability of the CO 
output. 

CO concentration also varies with load. Usually, but not 
always, the worst case CO concentration occurs at maximum 
load. 

INSPECTION 
The catalyst is critical to optimizing CO levels. Any water 
intrusion into the exhaust system will likely quickly 
compromise the proper operation of the catalyst. 
Westerbeke's exhaust system installation instructions dated 
on or after February 2004 must be adhered to. 

NOTE: Water intrusion is not a product Jgft;;ct and is not 
covered under warranty, neither Westerbeke s normal 
product warranty nor the emissions specific warranty 
mandated by various regulating authorities such as EPA 
and CARE. 

Maintenance of any components affecting the flow of air or 
the flow of fuel to the engine is critically important, such as 
fuel filters and air filters (if any). 

Inspection of the catalyst at the prescribed intervals is 
critically important. The exhaust elbow is removed by 
loosening the metal clamp to provide a view of the output 
surface of the catalyst. Any visual irregularity of the normal 
flush, honeycomb appearance is most likely a result of water 
intrusion. The cause of the irregularity must be identified and 
addressed. If there is irregularity, the catalyst and gasket must 
be replaced. Upon careful reassembly of the catalyst, exhaust 
elbow gasket, and exhaust elbow, check for the presence of 
CO while the engine is running. This must be performed with 
a CO analyzer. 

Engines Generators 
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CARBON MONOXIDE "CO"/ LOW-CO GENERATORS 
IMPORTANT INFORMATION 

Catalyst perfonnance will degrade over time. As the . 
generator accumulates operating .hours, CO concentrations 
will increase. The catalyst must be replaced every 2,000 
hours of engine operation. 

Verification of satisfactory CO levels must be done 
seasonally or each 1,000 hours (which ever occurs first). 
Verification involves actual sampling of eXhaust gas with an 
appropriate CO analyzer. 

There are two locations where exhaust gas can be sampled. 
Dry, but hot, exhaust can be sampled at the plugged tapped 
hole in the exhaust elbow intended for back pressure 
measurements. Measurements at this location may not be 
practical in all instances due to the high exhaust temperature, 
temperatUre limits of the analyzer, safety concerns over 
temperatures involved or the possibility of high levels of CO. 
The other location is the boat's exhaust outlet, which 
•contains entrained cooling water (except dry stack exhaust 
systems). Only analyzers with probes should be used at this 
location and it is critical that the probe not ingest water. 
Probe-type analyzers have an air pump drawing a gas sample 
through the probe. As a result, they tend to ingest wa~r when 
it is present. Be sure to aim the probe downwards with the 
opening pointed in the direction of the water flow and just 
out of the flow. Position the analyzer as high as possible with 
the tubing leading to the probe running continuously down
hill. Observe the usually translucent tubing between the 
probe and the analyzer and be sure no, water is being 
ingested. If any water is ingested into the analyzer, it must be 
repaired or replaced and recalibrated. 

When measuring CO at the exhaust outlet be aware of the 
ambient CO level by also measuring co· away from and 
upwind of the exhaust outlet, especially in marinas. the CO 
level at the exhaust will be influenced upwards by the 
ambient level. 

DESCRIPTION 
The catalyst is critical to minimizing exhaust emissions like 
CO. Any water intrusionirtto the engine's exhaust system will 
likely quickly compromise the proper operation of the catalyst. 
Westerbeke's.exhaust system installation gated 
May 2004 2nd Edition or later must be adhered to. 
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Whenever taking the time to verify proper CO cOncentration 
from the exhaust with a CO analyzer, always take. the 
opportunity to use the analyzer to "sniff' around the engine 
looking for CO from exhaust leaks. Pay close attention to the 
connection of the cylinder head to the exhaust manifold, the 
exhaust manifold to. the water injected exhaust elbow, and all 
subsequent downstream exhaust components and hoses. 
Remember, exhaust gas that has not yet passed through the 
catalyst is raw, untreated exhaust and is very high in CO 
content. 

Analyzers usually require periodic calibration. Follow the 
instructions that come with the analyzer very carefully 
regarding calibration. 

The following are manufacturers that offer CO analyzers: 
Extech, TIF; Testo, 'TSI, Bacharach, Fluke, Monoxor, Pyrite, 
Zellwgwer Analytics, Industrial Scientific Corp, GFG, TPI, 
Teledyne and others. Westerbeke recommends analyzers with . 
a probe connected to the analyzer by a length of transparent 
tubing. They are slightly more expensive than those.with the 
sensor built into one end of the analyzer, but they allow you 
to sample the exhaust coming out of the boat's eJcllaust outlet. 



EMISSIONS 
This genset meets the requirements of California's Exhaust 
Emissions Standards as stated on the nameplate. 

You should carefully review operator (Owner) Installation 
and other manuals and information you receive with your 
genset. If you are unsure that the installation, use, . 
maintenance or service of your genset is authorized, you 
should seek assistance from an approved WESTERBEKE 
dealer. 

California users of this genset should be aware that 
unauthorized modifications or replacement of fuel, exhaust, 
air intake, or speed control system components that affect 
engine emissions are prohibited. Unauthorized modification, 
removal or replacement of the engine label is prohibited. California genset users may use the table below as an aid in 

locating information related to the California Air Resources 
Board requirements for emissions control. 

Federal Emissions Compliance Period: The Federal 
Emissions Compliance Period referred to on the nameplate 
indicates the number of operating hours for which the engine 
has been shown to meet Federal Emissions requirements. 
Catagory C= 250 hrs, B=500 hrs,m A =lOOO.hrs. 

EMISSIONS CONTROL INFORMATION TABLE 

The California emissions control warranty statement is located in the same 
Emissions Warranty Information packet, if information as this manual when the genset is shipped from the 

factory. 

Engine Fuel Requirements The engine is certified to operate on unleaded gasoline. See FUEL 
RECOMMENDATIONS. 

Engine Valve Adjustment See MAINTENANCE SCHEDULE. 

Engine Ignition Timing See MAINTENANCE SCHEDULE. 

Engine Lubricating Oil Requirements See ENGINE OIL RECOMMENDATIONS. 

Engine Adjustments ECU. 
Engine Emission Contol System The engine emission control system consists of engine design and precision 

manufacture. 

Catalyst See MAINTENANCE SCHEDULE. 

Oxyg~n Sensor See MAINTENANCE SCHEDULE. 

Back Pressure See MAINTENANCE SCHEDULE. 
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ENGLISH TO METRIC CONVERSION CHART 
Multiply Temperature By To Qet eQuivalent number of: 

DeQree Fahrenheit {°Fl {"F-32\ + 1.8 DeQree Celsius "C) 

Multiolv Acceleration Bv To aet eauivalent number of: 

FooVsecond2NVsec~ 0.3048 Meter/second2(m/s2) 

lnch/second2(in./sec2) , 0.0254 Meter/second2 (m/s2l 

Multiply Torque By To Qet eQUivalent number of: 

Pound-inch (lb·in.) 0.11298 Newton-meters lN·ml 

Pound-foot (lb·ft) 1.3558 Newton-meters {N·m) 

Multiply Power By To get equivalent number of: 

Horsepower {hp) 0.746 Kilowatts {kW) 

Multiply Pressure or Stress By To get equivalent number of: 

Inches of water (in. H 0) 0.2491 Kllooascals (kPal 

Pounds/sauare in. (lblin.2) 6.895 Kilopascals (kPal 

Multiply EnerQY or Work By To qet equivalent number of: 

British Thermal Unit (Btu) 1055 Joules (Jl 

Foot-oound {ft·lbl 1.3558 Joules (J) 

kilowatt-hour {kW·hr) 
3,600,000. or 

Joules {J = one W/s) 
3.6 X 106 

Multiply Liqht Bv To Qet equivalent number of: 

Foot candle (fcl 1.0764 Lumens/meter2(1m/m2) 

Multiolv Fuel Performance Bv Toj!et eauivalent number of: 

Miles/Qat (mile/qal) 0.4251 Kilometers/liter (km/Ll 

Gallons/mile (qal/mile) 2.3527 Liter/kilometer (Ukm) 

Multiply Veloci1v Bv To get eauivalent number of: 

Miles/hour (mile/hr) 1.6093 Kilometers/hour (km/hr) 

Multiply Length By To Qet equivalent number of: 

Inch (in.) 25.4 Millimeters (mm) 

Foot (ft) 0.3048 . Meters Jm) 

Yard (vdl 0.9144 Meters (m) 

Mile (mile\ 1.609 Kilometers {km) 

Multiply Area By To Qet eauivalent number of:· 

lnch2(in.2) 6452 Millimeters2(mm2) 

lnch2(in. 2) 6.45 Centimeters2lcm2l 

Foot2lft2l 0.0929 Meters2(m2) 

Yard2(yd2) 0.8361 Meters2(m2l 

Multiply Volume Bv To get equivalent number of: 

Jnch3{in. 3) 16387 Millimeters3(mm3) 

lnch~in.3) 16.387 Centimeters3(cm3l 

lnch3(in. 3) 0.0164 Liters (L) 

Quart latl 0.9464 Liters (L) 

·Gaiton (QaO '3.785 - Liters (L) 

Yard3(vd3l 0.7646 Meters3{m3l 

Multiply Mass By To Qet eQuivalent number of: 

Pound {ibl 0.4536 Kiloarams (ka) 

Ton (ton) 907.18 Kiloarams (ka) 

Ton (ton) 0.907 Tonne (t) 

Multiply Force Bv To get equivalent number of: 

Kiloaram lka) 9.807 Newtons (Nl 

Ounce (oz) 0.2780 Newtons fN) 
.,, 

Pound (lb) 4,448 ·Newtons (N) 
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SUGGESTED SPARE PARTS 
WESTERBEKE MARINE GASOLINE. GENERATORS 

CONTACT YOUR WESTERBEKE DEALER FOR SUGGESTIONS AND ADDITIONAL INFORMATION 

JE~ FILTERS 

MOLDED 
HOSE KIT 
INA CANVAS 
CARRYING 

RAW WATER 
IMPELLER/GASKET 

DISTRIBUTER CAP 
AND WIRES 

WESTERBEKE RECOMMENDS CARRYiNG ENOUGH SPARE 
ENGINE OIL (YOUR BRAND) FOR AN OIL CHANGE (5 OTS.) 
AND A GALLON OF PREMIXED COOLANT. 

SPARE PARTS KITS 
WESTERBEKE also offers two Spare Parts Kits, 
each packaged in a rugged, rust free toolbox. 
KIT A includes the basic spares. 
KIT B is for more exten~ive off-shore cruising. 

KIT A 
Impeller Kit 

Heat Exchanger Gasket 

Oil Filter 

Drive Belt 
Zinc Anodes 

Spark Plugs 
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KIT B 
Impeller Kit 

Water Pump Repair Kit 

The1mostat Kit 

Zinc Anodes 

Complete Gasket Kit 

Heat Exchanger Gasket 

Oil Filter 
Drive Belt 

Spark Plugs 
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