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						CHAPTER 1
					
				

			

			
				
					
						SYSTEM DESCRIPTION
					
				

			

			
				
					
						1.1
					
				

			

			
				
					
						PRINCIPLE OF OPERATION
					
				

			

			
				
					
						The LANDIRENZO OMEGAS phased sequential system is part of the latest
					
				

				
					
						generation of petrol to gas phase LPG conversion systems on the market. The
					
				

				
					
						principle with which the gas ECU determines the injection times actuated on the
					
				

				
					
						gas injectors
						 is based on the acquisition, during the gas operation of the 
						petrol
					
				

				
					
						injection
						 times on emulation impedances internal to the gas ECU itself. This
					
				

				
					
						means that the control of the motor is left to the petrol control unit while the gas
					
				

				
					
						control unit is given the task of converting the data generated by the former for the
					
				

				
					
						petrol injectors, into suitable data for the gas injectors.
					
				

				
					
						To put it in simple terms, one could say that the gas control unit converts a certain
					
				

				
					
						quantity of energy that should have been released from petrol into a corresponding
					
				

				
					
						quantity of energy that will be really released by the gas.
					
				

				
					
						The result is that the system is as uninvasive as possible compared with the
					
				

				
					
						original petrol system and is able to integrate effectively with the latter’s main
					
				

				
					
						(controlling fuel ratio, cut off, EGR, purge canister, cut off for over-revving, etc.)
					
				

				
					
						and secondary (air-conditioner clutch control, power steering overpressure,
					
				

				
					
						electrical loads, etc.) functions.
					
				

			

			
				
					
						The conversion of petrol injection times in gas injection times is carried out on the
					
				

				
					
						basis of a series of parameters, in addition to the petrol injection times acquired
					
				

				
					
						by the gas ECU:
					
				

				
					
						- gas pressure in the rail
					
				

				
					
						- gas temperature
					
				

				
					
						- engine water temperature
					
				

				
					
						- engine revolutions
					
				

				
					
						- battery voltage.
					
				

			

			
				
					
						In particular, aiming at maintaining perfect coherence with the petrol system, the
					
				

				
					
						gas ECU actuates the injection of the gas on the same cylinder on which the
					
				

				
					
						petrol injection time was acquired.
					
				

			

			
				
					
						Start-up normally occurs with petrol and, in emergency conditions, there is an
					
				

				
					
						option for starting with gas by means of a Petrol/gas swicht. Having started the
					
				

				
					
						engine, if the Petrol/gas swicht is in the gas position, the gas ECU 
						(Electronic
					
				

				
					
						Control Unit) 
						checks for the conditions that must be verified for switching.
					
				

				
					
						The liquid gas, which is stored in the tank at a pressure that depends on its
					
				

				
					
						composition and the ambient temperature, is atomized in the reducer and
					
				

				
					
						adjusted to an output pressure that is 1 bar higher than the pressure in the suction
					
				

				
					
						manifolds.
					
				

			

			
				
					
						From the moment at which the following conditions are reached:
					
				

				
					
						minimum RPM threshold, minimum engine coolant temperature and acceleration
					
				

				
					
						or deceleration, the solenoid valves open and after 1 second the system switches
					
				

				
					
						to gas.
					
				

				
					
						At this point, the petrol injectors are deactivated and the gas ECU starts to drive
					
				

				
					
						the gas injectors.
					
				

			

			
				
					
						The gas ECU reads each individual petrol injection time and translates it into a
					
				

				
					
						gas injection time to drive the relative injector set in correspondence to the same
					
				

				
					
						cylinder.
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