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Development of Engine Control Unit for Diesel Engine Conversion

to use Diesel and Natural Gas Dual Fuel
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Abstract

Currently, Diesel-dual-fuel (DDF) Diesel truck does not use the manufacturer’s electronic control
unit (ECU). In controlling all systems in the truck, another ECU replaces the old ECU completely. From
now on, the old ECU will be called original equipment manufacturing (OEM), and the ECU that replaces
this ECU will be called DDF ECU. In replacing the OEM ECU with DDF ECU, we have to control all
systems in the truck. It is difficult especially controlling the automatic transmission is very difficult. The
DDF ECU is required to control Diesel fuel injection in Diesel mode even though the OEM ECU can
perform this task better. More importantly, OEM ECU has self diagnostic system that can detect problems
with the truck enabling the problem to be fixed before the truck damages. The DDF ECU does not have

this system. From the problems and control difficulty above, a new Diesel-dual-fuel control method is
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devised. Two ECUs share the control tasks. The OEM ECU controls various systems in the truck as

usual, for example, air-conditioning system, automatic transmission system, Diesel injection in Diesel

mode. In the DDF mode, the DDF ECU is used in Diesel and gas injection only. Both ECUs share

various signals including crank angle, cam angle, engine coolant temperature. This results in good

operation. When the DDF ECU has problem, the OEM ECU can be used instantly. Besides, the self

diagnostic system of the OEM ECU still functions as normal.

Keywords: Diesel-dual-fuel, Electronic control unit, Diesel injection system
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