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# 7 Exhaust Aftertreatment

# 6 Feedback System

# 5 Throttle Body w E-Governor

# 4 Carburetor

# 3 Regulator / Vaporizer

# 2 Fuel Lock

# 1 Fuel Container

– LPG FUEL 
SYSTEM 
SCHEMATIC
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SYSTEM
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Mixer – Diaphragma Type Pressure area 10 mBar  
             –  35 mBar 
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Air Valve Vacuum Hose

Manifold Vacuum Port
Mounting Bracket

Air Inlet

Electronic Governor

Fuel Trim Valve

Mixer

Coolant Port

Fuel LockLiquid Fuel Inlet



01.12.06 IMPCO Engine Systems 9

1.6  Tier I closed loop fuel  system  - FR – 23.10.2006  -  9  

Fuel System Tier 1 – Nov 2006 FR - 9  

Vapor Fuel Hose

Balance Hose

Throttle Body

Fuel Trim Vapor Fuel Hose

Fuel Trim Valve

Fuel Lock

Pressure Trim Valve

Air Valve Vacuum Hose

Pressure Regulator/Vaporizer

Mixer
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Pressure Regulator/Vaporizer

Fuel Lock

Mixer Fuel Vapor Inlet

PTV

Balance Hose

Mixer

Intake Air Inlet

Air Valve Vacuum Hose

Coolant Port
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PTV

Fuel Lock

Air Valve Vacuum Hose

FTV

Intake Air Inlet

Coolant Port

Electronic Governor

Coolant Port

Mixer Fuel Vapor Inlet

FTV Fuel Vapor Inlet
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The 4300 Series 2 fuel system…
 Controls the flow of LPG from the fuel storage 

container.
 Vaporizes LPG. 
 Regulates LPG fuel pressure.
 Meters correct amount of LPG vapor with intake air.
 Utilizes a feedback loop with pressure and fuel 

trimming for fine adjustments of the air/fuel ratio.
 Employs a catalyst for exhaust after treatment.
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 When the liquid service valve on the fuel storage 
container is opened, liquid LPG @ tank pressure flows 
to the fuel lock.
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 When the ECM receives a 
tach signal from the engine 
cranking it closes the fuel 
lock electrical circuit.

 As the fuel lock opens it 
allows liquid LPG @ tank 
pressure to flow into the 
pressure 
regulator/vaporizer.
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 The pressure 
regulator/vaporizer 
converts the liquid LPG 
@ tank pressure to vapor 
LPG @ slightly less than 
atmospheric pressure.
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 A vacuum signal from the carburetor draws low 
pressure vapor LPG from the pressure regulator/ 
vaporizer to the carburetor where it is metered into the 
intake air stream.
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 The air/fuel mixture then flows through the throttle body.
 The throttle body allows the operator to control engine 

speed with the use of a cable operated butterfly valve.
 An electronic governor incorporated into the throttle body 

limits max engine RPM.
 BOSCH TB
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 The air/fuel mixture is 
burned in the combustion 
chamber and then flows 
into the exhaust system 
past the HEGO.

 The HEGO generates an 
electrical voltage signal 
based on the amount of 
oxygen present in the 
exhaust gases.

 The HEGO signal is used 
as an input by the ECM.
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 The exhaust gas then flows through the catalyst where it 
undergoes conversion and reduction reactions before it 
is released to the atmosphere.

 The catalyst has a certain air/fuel ratio window within 
which it can operate effectively.

 An ECM with air/fuel ratio control is required to keep the 
air/fuel ratio within the catalyst operating window.



01.12.06 IMPCO Engine Systems 20

1.6  Tier I closed loop fuel  system  - FR – 23.10.2006  -  20
 

Fuel System Tier 1 – Nov 2006 FR - 20  

 The ECM monitors the 
exhaust gas by utilizing the 
output from the HEGO 
sensor as an input to the 
ECM.

 The ECM has the ability to 
command the air/fuel ratio 
rich or lean by using two 
solenoid valves connected 
to the output side of the 
ECM. 
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 Pressure Trim Valve (PTV) can reduce fuel 
 Fuel Trim Valve (FTV) can add fuel

PTV

FTV
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 The PTV manipulates 
fuel pressure based on 
a signal from the ECM

 Lowering the fuel 
pressure leans the air 
fuel ratio.

 Raising the fuel 
pressure richens the 
air/fuel ratio.

Air Valve Vacuum Hose

PTV
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 The FTV manipulates secondary 
fuel delivery based on a signal 
from the ECM.

 Adding fuel richens the air/fuel 
ratio.

 Removing fuel leans the air/fuel 
ratio.  

FTV

Vapor Fuel Hose
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–    Mixer & 
FTV 
function
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– LPR & 
PTV      
function

FTV Supply PortPrimary Test Port
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– LPR & PTV      
       function
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– ECM 
controled fuel 
look off valve 
incl. fuel filter
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– Questions ??
– Remarks ??
– Notes ??


