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STAYING AHEAD OF EXHAUST EMISSION REGULATIONS

Cameron Reduces Emissions for Ajax Two-Stroke, Lean-Burn Engines

By Bruce M. Chrisman and Diane Slaughter

Environmental issues for stationary engines are becoming
increasingly important to the industry. Air quality regula-
tions are becoming more stringent — leading the industry
to develop more innovative solutions to meet the current
and upcoming requirements.

Cameron has successfully developed the oxidizing cat-
alytic converter for the Ajax LE, two-stroke engine deliver-
ing carbon monoxide, formaldehyde and VOCs for long-
term emissions removal. In order to reduce NO, levels on
the Ajax engine, Cameron has developed an exhaust ex-
pansion chamber.

NO, Improvements with Exhaust Expansion Chamber

The Ajax LE engine scavenging process removes the
residual gases from the previous cycle out of the power
cylinder, pushing these gases into the exhaust pipe. It also
fills the power cylinder with fresh air prior to the closing of
the intake and exhaust ports, after which fuel is directly in-
jected into fresh air that is in the cylinder. With the standard
engine, immediately after the residual gases have been
scavenged from the cylinder, there is some loss of fresh air
through the open exhaust ports.
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Figure 1. Ajax DPC-2804LE with expansion chambers.

The exhaust expansion chamber was developed for the
Ajax engine to speed up the process of removing the resid-
ual gases from the cylinder and to avoid the loss of fresh
air into the exhaust after the residual gases are scavenged.
The result is a large increase in the mass of air trapped in
the power cylinder, reducing the NOy level in the exhaust.

Bruce M. Chrisman is manager of engineering for the Ajax
Operations of Cameron’s Compression Systems. He bas been con-
ducting design and development of reciprocating internal com-
bustion engines for more than 40 years. He introduced several
major innovations for the reduction of engine emissions, and bas
patents for exbaust expansion chambers and for oxidizing con-
veriers for 251LB engines.

Diane Slaughter is the manager of marketing of Cameron’s
Comprression Systems.,
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Figure 2. Expansion chamber piping.

Figure 1 shows expansion chambers on a DPC-2804LE op-
erating at a high elevation site in New Mexico, U.S.A.

The expansion chamber features diverging and converg-
ing sections of pipe using exhaust pulsations to optimize
the scavenging of the power cylinders while providing a
substantial increase in fresh air trapped in the cylinder (see
Figure 2). The results are improved performance and cooler
combustion, which reduce the NOy levels. This process is
accomplished strictly by the shapes and lengths of the vari-
ous sections of the exhaust system. This emissions control
technique is built into the design of the exhaust system,
and it adds no moving parts or maintenance requirements
to the package.

Other Emissions Improvements with the Catalytic
Converter

One common method for reducing emissions is the use
of a catalytic converter in the exhaust system of the en-
gine. This has been proven effective on four-stroke, lean-
burn engines, but until recently the two-stroke, lean-burn
(25LB) engine was only able to demonstrate desired re-
moval efficiencies for short periods of time. Cameron de-
signed a catalytic converter to achieve reduced emissions
in addition to the lower NO, level achieved with the ex-
pansion chamber.

Successful emissions removal was first confirmed with
Cameron’s oxidizing catalytic converter during a 550-hour
R&D lab test of the Ajax oxidizing catalytic converter with a
DPC-2802LE engine rated at 384 bhp (286 kW) and 440 rpm.

After the extensive period of lab testing, the catalytic con-
verters were placed into service with two 700 bhp engines
at a gas transmission plant in Colorado, U.S.A. The chal-
lenges associated with the use of converters on 2SLB en-
gines include: catalyst fouling from the products of combus-
tion ol the force-fed cylinder oil; relatively low exhaust
temperatures; and occasional rapid pressure fluctuations in
the exhaust system. Two major advancements implemented
to enhance the commercial viability for the converters are:
the development of a catalyst box that can be retrofitted to
existing exhaust silencers; and the formulation of lube oil
that avoids catalyst fouling and that can be successfully used
for cylinder and crankcase lubrication.

Cameron designed one catalyst element to be the standard
for the entire line of Ajax engines, This was done by sizing
the common catalyst element based on one-half of the
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