
FEATURES
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NOx SENSOR
COMPAITBILITY

FULLY AUTOMATIC
CONTROL

CONTROLS A VARIETY OF
GASEOUS FUELS

SIMPLE-TO-USE AND
INSTALL

ON-BOARD DIAGNOSTICS

DIRECT SUPPORT FOR
WIDEBAND OXYGEN
SENSORS

CAN BE USED FOR 
RICH OR LEAN BURN

ELECTRONIC GAS
CARBURETORS EGC2/EGC4

NATURAL GAS/LPG FUEL

Air-Fuel Ratio Control and Improved Gas
Mixing for Rich or Lean Burn Operation

THE CONTINENTAL CONTROLS SOLUTION

CCC offers a very innovat ive and state-of- the-art  approach
to Gaseous Fuel Carburet ion for most gas engines in the
range of 10 to 500 horsepower. The Electronic Gas
Carburetor (EGC) precisely controls the air / fuel rat io using
variable pressure control  combined with an advanced and
improved mixing ventur i .  The EGC provides bui l t - in control
for a wide band Oxygen sensor that is located in the
exhaust stream. This improved control  technique and
enhanced fuel mixing combine to provide the ul t imate
combinat ion of reduced emissions along with improved
engine fuel eff ic iency. 

The CCC Electronic Carbueretors can be used in
conjunct ion with a 3-way catalyt ic converter and run in a
Rich Burn (Stoichiometr ic) Mode to meet even the most
str ingent emission requirements. Because the EGC 2 is
used with a wide band Oxygen sensor, the carburetor can
also be used in a Lean Burn Mode (greater than 4% O2 in
the exhaust).  Lean Burn can offer many advantages over
Rich Burn control  such as improved fuel economy, lower
exhaust temperatures, and even reduced CO2 . In ei ther
Rich Burn or Lean Burn Mode, EGC products wi l l  react
quickly to load changes and other appl icat ion-specif ic
issues such as changing heat ing values in the gas supply.

Whether you are trying to meet a new emission
requirement,  run your engine more eff ic ient ly,  or just
reduce engine maintenance and extend engine l i fe,  EGC
products wi l l  improve engine operat ion and eff ic iency for
any appl icat ion. 

APPLICATION
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A very precise pressure transducer is provided
in the annulus surrounding the gas inject ion
holes in the mixer.  The pressure transducer
measures the gas inject ion pressure. This
signal is compared to a setpoint in the
electronic system and a control ler adjusts the
pressure to match the setpoint.  The fuel gas
supply pressure should be large enough so that
at maximum load the actuator in the EGC
carburetor is open about 60%-70%. 

The result  is that when air  f lows through the
mixer,  a lower pressure is developed in the
throat of the mixer which draws the correct
amount of fuel into the air  stream to provide
the correct air / fuel rat io for stoichiometr ic
operat ion. 

ELECTRONIC PRESSURE REGULATOR

The EGC is a single unit  made to mount on the
butterf ly valve and wi l l  direct ly replace several
popular carburetors. By combining the fuel
pressure regulator,  mixing ventur i  and fuel
control  valve, the instal lat ion is great ly
simpl i f ied and the design and performance for
each component is opt imized for this
appl icat ion. This can also provide a cost
savings over purchasing each component
separately.

INTEGRATED UNIT

Competing air / fuel rat io control  systems
general ly work one of two ways: 

The f i rst  is a method to control  the pressure of
the fuel gas injected into an exist ing
carburetor.  The character ist ics of the exist ing
carburetor require the pressure from the
regulator to change when the load or speed of
the engine changes to maintain a constant
mixture. The oxygen content in the exhaust is
the only indicat ion that the inject ion pressure
must change for the new load or speed. A
transit  period is required for the exhaust gas to
travel through the engine, and the exhaust
system to get to the oxygen sensor. This
causes a dead t ime or delay in the O2
feedback control  s ignal.  Because of this lag,
the closed loop control  system must operate
with very low gains to maintain stable
operat ion. This makes the system very slow
responding to changes in load, speed or
heat ing value of the gas. When a transient
condit ion occurs, the engine wi l l  run out of
compliance for a substant ial  t ime (15 minutes
or more) fol lowing the transient.

The second method is to control  a smal l  by-
pass valve that is used to add a smal l  amount
of fuel to supplement the main fuel f low. In this
type of system, the pressure regulator is f ixed
at a constant pressure and the electronic
control  system adds fuel to the carburetor air
inlet to make the mixture r icher.  This smal l
valve is modulated to maintain the correct
mixture. This kind of a system has the same
problem as the f i rst  case, and has an
addit ional problem of running out of adjustment
range. Transient and load condit ions cause the
engine to run out of compliance. 

The Continental  Controls Electronic Gas
Carburetor maintains the gas inject ion
pressure near zero for al l  condit ions, so load
changes do not require a re-sett ing of the
pressure control .  Therefore, the engine does
not go out of compliance during a load
transient,  or i f  the pressure setpoint does need
to change sl ight ly,  i t  wi l l  come r ight back in
when the oxygen sensor feedback signal
indicates the error.

WHY THIS MORE ADVANCED SYSTEM
WORKS BETTER THAN OTHER SYSTEMS

The EGC is an air / fuel rat io system designed
specif ical ly for smal l  gas engines. I t  consists of
two main components: the ventur i  mixer and
the electronic pressure regulator working
together to provide precise control  of the
air / fuel rat io in response to an oxygen sensor
located in the exhaust.  This patented technique
provides superior control  for gas engines.

ELECTRONIC GAS
CARBURETOR OPERATION

The ventur i  shape of the mixer is designed to
produce a low pressure at the throat of the
ventur i .  This throat pressure is used to draw
the fuel through the inject ion ports into the air
stream. The inject ion ports and the ventur i  are
designed to work together to provide the
chemical ly correct air / fuel mixture at al l  load
and speed condit ions.

VENTURI MIXER

The air / fuel mixture is then tr immed by
adjust ing the set point of the electronic
pressure regulator based on the oxygen
content in the exhaust.



RICH BURN
BENEFITS

All  EGC products have opt ional Electronic Governors.
These governors wi l l  direct ly dr ive a third part  actuator or
electronic thrott le body to control  the speed of the engine.
The integrated governor does offer improved gain
adjustment and control  over separate and individual
governors, and air  fuel rat io control lers.

RUNNING IN RICH BURN MODE ALLOWS
MAXIMUM HORSEPOWER OPERATION

In Rich Burn Mode, EGC products wi l l  maintain the fuel
mixture very near stochiometr ic.  When combined with a 3-
way catalyst,  emissions can be maintained below
0.1g/hphr. The lower the level of desired emissions, the
more cr i t ical  fast and accurate air / fuel rat io control
becomes

RICH BURN CONTROL

LOWEST POSSIBLE
EMISSIONS

SINGLE UNIT
REPLACES SEVERAL
COMPONENTS

ENGINE CAN RUN AT
RATED HORSEPOWER

OPTIONAL
ELECTRONIV
GOVERNOR SPEED
CONTROL

FAST AND ACCURATE
CONTROL

Running in a Rich
Burn Mode the EGC 2
will work with
engines from 10 hp
to about 250 hp

The EGC 4 is designed for
engines from 250 hp to
500 hp (or up to
approximately 1000 hp
with dual EGC 4’s).



The engine runs much cooler than i t  would in Rich Burn
Mode, extending the l i fe of the engine and reducing the
maintenance of the engine.

The fuel eff ic iency is improved dramatical ly.  

Running lean reduces emissions without the addit ion of a
catalyst.  General ly requirements of 1 to 2g/hphr can be met
without the addit ion of any after-treatment.

BENEFITS OF OPERATING IN LEAN BURN
MODE

LEAN BURN
BENEFITS

NO CATALYST
REQUIRED TO MEET
BASIC EPA EMISSIONS
REQUIREMENTS

CARBURETOR OFFERS
IMPROVED MIXING
AND EXTENDS THE
LEAN LIMIT

IMPROVED FUEL
ECONOMY

REDUCED EXHAUST
TEMPERATURE

CONTROLS A VARIETY
OF GASEOUS FUELS

The engine must be capable of generat ing excess combust ion
air .  

The ignit ion must be capable of igni t ing a lean mixture. 

The carburetor can be set to run the engine lean. That is to
say, there wi l l  be unburned oxygen in the exhaust.  Normal ly
engines running greater than 4% oxygen in the exhaust are
considered to be running lean. The excess oxygen is the
result  of  excess air  in the air / fuel mixture at the intake of the
engine. 

In many locat ions in the US and other countr ies, the emissions
requirements are at or above 1 g/bhphr. In these locat ions, lean
combust ion may be appropriate. Under lean combust ion
condit ions, the engine is operated with a very lean air / fuel rat io,
whenever excess air  is avai lable for combust ion. The excess air
passes through the engine and the oxygen is not al l  consumed
in the combust ion process. The extra air  carr ies the heat away
and the combust ion takes place at cooler temperature. NOx is
formed as a funct ion of high gas temperature. By reducing the
temperature of the f lame and result ing gas temperature in the
cyl inders, NOx is dramatical ly reduced. 

On most gas engines, 30% to 35% excess air  wi l l  y ield
emissions less than 2 g/bhphr of NOx and very low CO. In order
tO operate in the Lean Burn Mode, the fol lowing condit ions must
exist :

LEAN BURN APPLICATIONS

Lean Burn Mode operat ion may involve a smal l  reduct ion in
horsepower. In many appl icat ions the engine is over-rated for
the appl icat ion and this reduct ion is not evident because the
overhead was enough to cover the addit ional required
horsepower. 

Whi le emissions reduct ion in Lean Burn Mode is signif icant even
without a catalyst,  i t  wi l l  not be possible to achieve the same
level of emissions reduct ion as is possible for Rich Burn control
with a catalyst.

 I f  further reduct ions of NOx are required, i t  is possible to run
the EGC in conjunct ion with an SCR to obtain very low
emissions numbers.

LEAN BURN CONTROL ISSUES



The AFM guage normal ly displays ei ther
air / fuel rat io or lambda. I t  also assists with free
air  cal ibrat ion of the Oxygen Sensor.

STANDARD AFM GUAGE

Natural  Gas 
Propane 
Digester biogas
Flare gas from oi l  wel ls

The EGC can be used with hydrocarbon fuel in
a gaseous state, including:

FUEL TYPES

I f  the heat ing value of the fuel changes whi le
the engine is running under the control  of the
oxygen sensor control ,  the EGC wil l
automatical ly adjust the inject ion pressure to
maintain the mixture and the low emissions.

HEATING VALUE OF THE FUEL 

10 VDC to 14 VDC
POWER REQUIREMENTS:

3.0 amp at 10 volts with 6 amp peak
12 VOLT BATTERY:

4 - 8 inches of water (This pressure wi l l  be
greater for the EGC 4 and wi l l  be appl icat ion-
specif ic.)

DESIRED FUEL SUPPLY PRESSURE:

The EGC controls al l  of  the fuel to the engine
which wi l l  al low for greater range of load or
changes in heat ing value than can be provided
by smal ler by pass type valves.

FULL AUTHORITY VALVE

Starts the engine with a default  pressure
sett ing. When the O2 sensor is determined to
be operat ing properly,  i t  automatical ly wi l l
adjust the pressure set point to minimize the
emissions. 

FULLY AUTOMATIC

Data is avai lable serial ly through Mod Bus or
CAN Bus interface. By communicat ing al l
measured parameters and logged faults,  the
EGC 2 becomes integral  to the complete
engine-system On Board Diagnost ic solut ion.

DATA COMMUNICATIONS

Monitor Pre and Post Catalyst Temperature 
Visual and or Audible Alarm for Upset
Condit ion 
Variable Set Point based on Load Signal 
Monitor ing of O2 Setpoint and Feedback
Monitor ing of Control  Pressure 
Gain Adjustments

The EGC display can be conf igured to meet
most local air  board requirements such as: 

OPTIONAL DISPLAY

The EGC can be conf igured and monitored via
serial  communicat ions and a personal
computer.  Valve Viewer (EGC) provides a
graphical user interface to adjust and record
variables and setpoints including the O2
sensor setpoint and default  pressure control  as
wel l  as al l  tunables in the EGC. This
conf igurat ion software is also excel lent for data
logging the feedback from the Oxygen Sensor,
Pressure Transducer, and the integrated
Electr ical  Actuator

CONFIGURATION SOFTWARE

The emissions l imits set by government
agencies are quite di f ferent,  depending on the
State and County. The EGC wil l  provide the
best avai lable control  technology (BACT) when
used in conjunct ion with a properly sized 3-way
catalyt ic converter,  to meet even the most
str ingent emissions requirements anywhere.

EMISSIONS REQUIREMENTS

Gas Compression 
Power Generat ion 
Irr igat ion Pumps 
Refr igerat ion

APPLICATIONS
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