
Setting and Adjustment of your DFI Control Unit
1) Overview
2) Setting Parameters

3) HYPERTERMINAL

4) DFI Monitor (see User Guide)

1) Overview

The DFI Control Unit works on the basis of a serial system of Sequential Gas Injection (SGI). It operates in conjunction with the ECU which remains in place and continues to be responsible for controlling optimum combustion. The DFI Unit takes petrol injector timings, engine load (intake manifold pressure – MAP sensor) and gas pressure as inputs and uses them to calculate LPG injector timing. If the DFI unit software is set up correctly, it will not affect the parameters of the petrol ECU, nor will it activate the EOBD or OBD II indicator light.
2) Setting Parameters

Communication between the DFI Control Unit and a computer is achieved using a serial port, AG diagnostic cable and either AG, Hyperterminal or DFI Monitor application software. Setting and adjustment of the DFI Control Unit can be done in two different ways by using either the Hyperterminal application (part of Win98, Win2000 and WinXP operational systems) or by using the DFI Monitor application (you can download this software from www.tc101.cz – log into the technical support section by entering the username (jmeno) “podpora“ and password (heslo) “dfi101”).  When using the Hyperterminal application, you can change the parameters in both Petrol and LPG modes (instantly saves the data into the DFI Unit). When using the DFI Monitor application, you will need to switch into Petrol mode prior to each time you want to change parameters, especially parameters “X“, “Y“ and “N“  (this will allow fast and smooth data transfer). To correctly adjust the DFI Unit application for a specific engine, download the DFI Monitor application. Alternatively you can use Hyperterminal to set/adjust the X, Y and N parameters by visiting the www.tc101.cz website (log into the technical support section by entering the username (jmeno) “podpora“ and password (heslo) “dfi101”). If there isn’t an application available for the type of engine being converted/rebuilt, it is still possible to carry out parameter calibration. Calibration is performed by adjusting “X“, “Y“ and “N“ parameters without having to drive the vehicle. After a successful calibration there is a 90% certainty of the setting being correct. If the adjustment hasn’t been successful, you can carry out calibration during driving. Calibration at idle throttle can be performed on any vehicle with any engine type and capacity. Only engines up to 2 litres can be calibrated under load. When calibrating larger capacity engines or engines with a greater number of cylinders, the calibration has to be carried out during driving of the vehicle.

Changing “X“,”Y“ and “N“ parameters will ensure the same petrol injector timings whilst operating in either petrol or gas mode.

1) Calibration at Idle Speed is performed by checking injector timings when switching over between Petrol and LPG modes. Firstly, adjust the RPM to 3000. Whilst in Petrol mode, take readings of the petrol injector timings. Set the minimum pressure in the intake manifold (parameter “F“) to 222, this will allow you to switch over between Petrol and LPG modes without having to put the engine under load. When the calibration is finished, don’t forget to re-set the original value for switching over to LPG mode with engine under load (min. pressure in the intake manifold/parameter “F“- 500). Now switch over to LPG mode, whilst maintaining pre-set RPM of 3000. Check the petrol injector timings (when operating in LPG mode, the petrol injector timings must remain identical to those when in petrol mode).

· if the injector timings in LPG mode are shorter, the LPG control unit is “richer” (compared to petrol mode) and it needs to be “leaned” by increasing the “Y“ parameter (gradually increase in steps of 500 units)

· if the injector timings in LPG mode are longer, the LPG control unit is “leaner“ (compared to petrol mode) and it needs to be “enriched “ by decreasing the “Y“ parameter (gradually decrease in steps of 500 units)

· if the injector timings in LPG mode are identical to petrol mode, leave the engine to settle to idle RPM.

Now switch over to petrol mode and double check the petrol injector timings both in petrol mode and then again in LPG mode (still at idle RPM). Further, check that the RPM does not decrease when switching over between Petrol and LPG modes. If identical injector timings have been attained both in petrol and LPG modes by altering the “Y” parameter and the idle RPM doesn’t decrease when switching between Petrol and LPG modes, you have succeeded in setting up the DFI Unit at idle RPM. Altering the “X“ parameter can be considered as a tenfold change of the “Y“ parameter (increasing “X“ by 100 units corresponds with increasing “Y“ by 1000 units). We recommend parameter “X“ should only be changed after consulting the technical department of the manufacturer.
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	parameter
	min / units
	max / units
	optimum / units
	recommended value / units

	Y
	0
	12.000
	5.000
	mean value

	X
	0
	2.000
	600
	mean value


2) Calibration with engine under load (at Idle Speed) is performed by checking injector timings when switching over between Petrol and LPG modes. Switch into petrol mode and run the engine at idle RPM, then turn on all the accessories of the vehicle (ventilation fan, lights, air-conditioning, window heating etc.). Check if the petrol injector timings have increased by more than 2 ms (rather 5-6 ms). 

Switch over to LPG mode and check petrol injector timings whilst still at idle RPM (even when operating in LPG mode, the petrol injector timings must remain identical to petrol mode).

· If the injector timings in LPG mode are shorter, the LPG control unit is “richer” (compared to petrol mode) and it needs to be “leaned” by decreasing the “N“ parameter (gradually decrease in steps of 1000 units)

· If the injector timings in LPG mode are longer, the LPG control unit is “leaner“ (compared to petrol mode) and it needs to be “enriched “ by increasing the “N“ parameter (gradually increase in steps of 1000 units)

· If the injector timings in LPG mode are identical to petrol mode, you can switch over to petrol mode and turn off all the accessories that were turned on. Now switch over to petrol mode and double check the petrol injector timings both in petrol mode and then again in LPG mode (still at idle RPM). Further, check that the RPM does not decrease when switching over between Petrol and LPG modes. If the petrol injector timings between the Petrol and LPG modes differ, it is necessary to repeat the whole process by following step 1) Calibration at Idle Speed and then also step 2) Calibration with engine under load (Idle Speed). Changing the “N” parameter by more than 2000 units will probably require you to fine tune the idle throttle calibration once again. The acceptable tolerance for changes to petrol injector timings is up to 10%.
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	parameter
	min value / units
	max value / units
	optimum value / units
	recommended value / units

	N
	36.000
	65.500
	depends on engine parameters
	mean value


Calibration with engine under load (when driving the vehicle) is performed whilst driving the vehicle up a long gentle slope, 2000 RPM, top gear, ½ accelerator, pressure in intake manifold – MAP sensor (parameter “F“) around 700 mBar. It is necessary to maintain constant values of petrol injector timings of approx. 10ms. Switch over to LPG mode and check the petrol injector timings whilst still at idle RPM (even when operating in LPG mode, the petrol injector timings must remain identical to petrol mode).

· If the injector timings in LPG mode are shorter, the LPG control unit is “richer” (compared to petrol mode) and it needs to be “leaned” by decreasing the “N“ parameter (gradually decrease in steps of 1000 units)

· If the injector timings in LPG mode are longer, the LPG control unit is “leaner“ (compared to petrol mode) and it needs to be “enriched“ by increasing the “N“ parameter (gradually increase in steps of 1000 units)

Now switch over to petrol mode and double check the petrol injector timings both in petrol mode and then again in LPG mode. If the petrol injector timings between the Petrol and LPG modes differ, it is necessary to repeat the whole process. Changing the “N” parameter by more than 2000 units will probably require you to fine tune the idle throttle calibration once again. The acceptable tolerance for changes to petrol injector timings is up to 10%. 

3) Hyperterminal
· Connect the DFI Control Unit to a computer using a serial cable (if your computer doesn’t have a serial port, use a USB-Serial Port converter). 

· Switch on the ignition and run the DFI monitor 1.03 application if you have a DFI Unit version 9B or higher, or run AGT.exe if you have an older DFI unit (version 9A or lower). If your operating system does not support a DOS environment, use HYPERTERMINAL.

· Setting up HYPERTERMINAL. Go to START-PROGRAMS-ACCESSORIES-COMMUNICATION-HYPERTERMINAL. Select name, icon and save the icon. Next, select a COM port you wish to use for connecting in the future. In the main menu, select the “properties” icon and set your transfer speed at 9600s, then set “flow control” to “none”. Confirm by clicking OK and “Save As” …

· A black window should open. If you own version 9A and lower, type in password “mkolp” (lower case). If you own version 9B and higher, type in password “tc” first (lower case) and then “mkolp”.

· Control by selecting individual parameters and altering the value in the bottom line, then confirm by using the ENTER key (basic parameters are shown in bold, default values and explanatory text are in brackets).

· “T“ temperature switchover  [40°C – temperature setting for LPG mode switchover]
· “H“ preheating  [3300 – number of injector openings per minute]
· “M“ maximum suction pressure [600-900 mBar – maximum load – suction pressure for LPG mode switchover ]

· “F“ minimum suction pressure [200-600 mBar – minimum load  - suction pressure for LPG mode switchover ]

· “J“ delay [0 – 2000 msec – minimum time during which the engine load has to be between intervals F-M in order to switchover to LPG mode, optimum 500]
· “D“ minimum Delta P [200 – difference between suction pressure engine load MAP and gas phase boosting (overpressure) pressure Pvap]

· “A“ delay Delta P [500 – when Delta P falls below this limit the unit will switch from LPG back over to petrol]

· “B“ minimum petrol timing [0 – minimum constant petrol injector timing when operating on LPG]

· “G“ minimum gas timing [2220 – minimum timing of gas injector]

· “X“ enrichment equation change

· “Y“ enrichment equation change

· “N“ enrichment equation numerator

· “Q“ flow rate ratio [5]
· “W“ alternation switch [petrol – gas switchover]
· “S“ display all engine parameters 

· “I“ petrol [individual petrol injectors -  display timings]

· “R“ gas [individual gas injectors -  display timings]

· “L“ standard value download (basic setting)

· “E“ error codes display

· “U“ software version update

Changing engine programs – change by altering  “X“, “Y“ and “N“ parameters according to the engine list which is sorted by engine code. Click on the relevant parameter that you want to change and enter a new value, confirm by pressing ENTER.  You can also “fine tune” the parameters using OBD diagnostics or lambda integrators. 
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