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B
J\E_/_ j Catalytic mufflers present a simple, practical, and cost-effective
solution to the problem of exhaust emissions from internal combustion
engines in the workplace. Several advantages of NETT® mufflers make them
the superior choice for most LPG-powered, natural gas and gasoline engines
used in material handling and construction applications:

» High reduction of toxic gases. Carbon monoxide emissions are
typically reduced by over 90%. Hydrocarbons are reduced by 70 to
90%. The characteristic smell of propane exhaust is virtually
eliminated. Over 90% reduction of nitrogen oxides may be achieved if
the NETT®3-way catalyst system is used.

» Excellent noise attenuation. NETT® catalytic mufflers match or
surpass the noise attenuation performance of the original silencer.

» Long life and high durability. Mufflers are built entirely from corrosion
resistant materials: aluminized and/or stainless steel.

» Direct-fit design. All models are a direct-fit replacement for the
original muffler. Installation time and cost are reduced to a minimum.

Liquified Petroleum Gas (LPG) is a mixture of petroleum and natural gases of
high propane content. It is the most common fuel used for material handling
vehicles (forklift trucks) in North America. LPG was introduced many years
ago as a “clean burning” fuel. It is somewhat cleaner fuel than gasoline,
especially due to its intrinsically low hydrocarbons emissions and the total
absence of the heaviest and most toxic hydrocarbon species. However, as
most LPG-engine users realize today, other toxic pollutants are abundant in
LPG emissions. Safe indoor operation of LPG engines requires an excellent
engine maintenance program and special emission control measures.

The major harmful emissions from LPG engines are similar to those from other
internal combustion engines, powered by either gasoline or natural gas.

» Carbon Monoxide (CO) is a very toxic, colorless and odorless gas.
It causes headaches, dizziness, lethargy, and death. Typically, it
constitutes 1-2% of LPG exhaust gas but poorly engineered engine
conversions or a rich fuel mixture will result in much higher CO
concentrations.

» Hydrocarbons (HC) and their derivatives are responsible for the
characteristic odor of propane exhaustgases.

» Nitrogen Oxides (NO,) constitute up to 0.25% of LPG exhaust.
Because of high combustion temperatures, NO, emissions from LPG
engines are usually higher than those from gasoline engines. They
are very reactive gases, extremely toxic to humans and detrimental to
many industrial products (e.g. paper stock). Alean fuel mixture, which
is sometimes used as a measure to control CO, will increase the NO,
emissions.

The most effective technology to control exhaust emissions is the emission
control catalyst. Catalysts are used today on virtually every car sold in North
America and they are installed on a growing number of LPG forklift trucks and
other off-road equipment.

In the oxidation catalyst, two of the pollutants - CO and HC - are oxidized by
oxygen to form harmless products. A newer catalyst technology is called the
3-way catalyst. Reactions of CO and HC with NO, result in the simultaneous
removal of all three major exhaust pollutants in this type of catalyst.
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3-way catalytic mufflers for the simultaneous control of CO, HC, and NO, are
available in two configurations:

» Closed-Loop Control System. The complete system includes a
catalytic muffler with built-in 3-way catalyst, a zirconium oxygen sensor,
and an electronic control unit (ECU). The ECU receives a feedback signal
from the O, sensor and maintains the engine air/fuel ratio at the
stoichiometric point, which yields optimal catalyst performance.

This system provides the best conversion of both carbon monoxide and nitrogen
oxides and can improve the fuel economy of the truck. Whenever NO, control is
important, use of the closed-loop system is strongly recommended. The air to
fuel ratio controller supplied by NETT® Technologies, is a stoichiometric controller.
Efficient NO, control is not possible with lean-biased controllers. On the contrary,
the use of a lean-biased controller, or simply a lean-biased tune-up of the engine,
willincrease the NO, emissions.
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» Open-Loop Control System. The catalytic muffler with a built-in 3-
way catalyst is installed directly into the existing exhaust system. The
performance of the catalyst will vary depending on the engine A/F ratio
(see performance chart) .

Operating the truck at a lean mixture will result in good CO abatement. Operating
the engine at a rich mixture will reduce the CO control function of the catalyst but
willimprove its NO, conversion. The overall effect greatly depends on the engine
maintenance program.

Oxidation catalyst systems are designed to control emissions of CO and HC.
These systems represent an older emission control catalyst technology but are still
popular in retrofit forklift truck applications. Because they need oxygen to achieve
high efficiencies, they are also sensitive to the engine A/F ratio. They tend to work
more effectively atleaner mixtures, when exhaust gases contain plenty of oxygen.

NETT® oxidation catalytic mufflers include a unique built-in secondary air delivery
system to improve performance at stoichiometric and rich engine conditions. The
NETT® system combines two devices used to deliver secondary air to the catalyst:
a venturi and a check valve. The venturi-created vacuum draws ambient air into
the catalyst at high engine speed, when the exhaust gas flow is high. The check
valve lets air in as a result of exhaust pressure pulsations. It works effectively at
low engine speeds, when the frequency of pressure pulsations is low.
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Both the oxidation and the 3-way catalyst systems require a certain minimum
exhaust gas temperature to work. Atypical catalytic conversion of CO and HC as
a function of temperature is shown on the left.
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NAIT Technologies supplies a wide selection of emission control products
for the following markets:

» Material Handling

» Construction

» Underground Mining

» Industrial Engines

» Small Utility Engines

» City Buses

» Municipal Trucks

These products include systems for diesel, LPG, natural gas, and gasoline
engines. Our standard products and custom designed systems will fit any
exhaust system configuration and will meet your emission control
requirements.

Catalytic Mufflers for Diesel Engines

Similar to the catalytic mufflers for LPG engines, except a special type of
catalyst is used. The diesel oxidation catalyst performs without any special
engine controls or extra oxygen supply. It effectively controls carbon
monoxide, hydrocarbons, and diesel odor. Diesel particulates may be
reduced by up to 50%, depending on the engine and type of diesel fuel.

Standard Catalytic Converters

A standard line of catalytic converters for construction, mining, and material
handling vehicles, covering all common engine sizes, from very small to very
large. They utilize a very robust catalyst design suitable for the most harsh
environments.

Direct-Fit Catalytic Converters

Direct-fit units for every make and model of equipment. They utilize a similar
catalyst design as the standard units but the inlet and outlet configuration is
designed to be a direct fit for your equipment, usually replacing a piece of
standard exhaust pipe.

NETT® standard products are shipped from stock. Pre-designed models of
direct-fit mufflers and catalytic converters are available for hundreds of
makes and models of popular construction and material handling equipment.
They are shipped either from stock or within a few business days. Custom
built units can be designed, fabricated, and shipped in less than one week.

NETT® Technologies INC. [ pistributed by
PO. Box 43134
Mississauga, Ontario
Canada L5B 3X0

Tel.: 905 602-7747
Fax: 905 602-4545
E-mail: sales@nett.ca
Web: www.nett.ca

Technical data and information regarding the products described in this brochure is believed to be reliable.
However, no representation or warranty is made with respect thereto except as made by NETT® Technologies
Inc. in writing at the time of sale.

1997 Nett® Technologies Inc.



