AUTOMOTIVE RACING FUEL INJECTION SYSTEMS

T/A

ARFI SYSTEMS

Domingos de Carvalho

Unit 2 Delta Place

406 Derrick Coetzee Road

Jet Park

Tel no : (011) 397 4402

Components Supplied


ECU (internal map sensor 
Harness

Air temperature Sensor
Potentiometer

Warning

1. Dangerous voltages are present in motor vehicle ignition and fuel systems 

2. No responsibility will be accepted for any damage to engine components due to incorrect programming or use of this system or any of its components.                                     .

3. Always use suppression type cables for ignition ht systems.

4. Ensure good earth                                                   





5. Never run wire harness in parallel with ht leads
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ARFI Software

Keys Used

In the menu screens, the up & down arrow keys as well as the “enter” keys are used.
While setting maps the following keys are used:-
up arrow       


-   increase small steps
down arrow   

-   decrease small steps
pg/up          


-   increase big steps
pg/dwn         

-   decrease big steps
left arrow     


-   move load point under adjustment one left
right arrow    

-   move load point under adjustment one right
F1 to F9 and 1 to 9   

-   change RPM range under adjustment
R  



-   all ranges up the same
Q  



-   all ranges different
T  



-   track current RPM and load
C  



-   tracking off
Spacebar  


-   log current RPM and pressure

Starting up

· To start program put AFRI disk into a: or b: drives. 

· At the C: > prompt type in  a: or  b:  and press enter.

· To Set Fuel or ignition Maps type in “F98” and press enter. ECU must be connected via comms cable on port 1 for a response. On Ignition Timing units ensure cable in correct plug to Map Fuel (front) or Timing (rear).If the unit is not connected a message will appear "AFRI not connected".
      1. Check comms cable connected to COM1 and ECU.
      2. Check power onto ECU. Red LED’s lit.

· If the unit is connected the following Main menu will appear.

1. Fuel maps, or ignition maps

2. Correction maps

3. Options

4. Ignition maps, Set-up

5. Files

The Sub-functions of the main menu are as follows:-

a) Fuel Maps
 The fuel maps are split in 500 RPM, steps up to 9000 RPM.  Any speed above 9000 rpm uses the 9000 RPM map values. Every 500-RPM step is split into 32 load points, which  vary with the intake manifold pressure. This is the measurement taken by the map sensor (primary measurement in case of map sensor failure the throttle position potentiometer takes over). High vacuum indicates light throttle. Low vacuum or positive pressure indicates mid to full throttle and longer injection pulses are required.

The load point bar being adjusted is highlighted in red. The time value assigned in ms shown on screen. The actual pressure bar is highlighted in green. Actual RPM and RPM  range under adjustment is displayed at the bottom of screen. 




ARFI SOFTWARE CONTINUED …….

All ranges up the same. This is used for a quick setting of maps.  Only the maps higher than the range that is active will be set. eg, if the active range is 4000 rpm, the ranges from 4000 to 9000 will change but start up to 3500 will remain unchanged. Take care not to destroy existing or correct maps by inadvertently leaving this function on when setting a lower range after the ranges above it have been set.  

Example 1:  A 4-cylinder motor with max speed 6000 RPM. Trigger pulses are 5mS apart at 6000 RPM. We select ignition divide factor of 2, (two pulses for two turns of engine) therefore we only inject on every second trigger pulse. This gives us a 10ms max pulse width. For 85% duty cycle our max pulse width would be 8.5mS.

Example 2: A 6-cylinder motor with max speed 6000 RPM. Trigger pulses are 3.33mS  apart at 6000 RPM.  We select ignition divide factor of 3, therefor we only inject on every third trigger pulse. This gives us a 10mS max pulse width. For 85% duty cycle our max pulse width would be 8.5mS.

Note:  A four-cylinder engine triggers 4 times per full cycle while the 6-cylinder engine triggers 6 times.  However, we only want to inject two pulses of fuel per full cycle.  Therefor an ignition divide factor of 2 for the four cylinder and 3 for the six cylinder. All RPM ranges up, the “same” or “different” is displayed below the map bars. The log function is displayed in the bottom right corner when the spacebar is pressed. 



    

b) Correction maps
Water temp correction is used for warm-up characteristics. Typical 25% enrichment at 10( tapering to zero at about 50(. Set according to motor demand.

Air temp correction. Adjust approx. 3.3% change per 10( drift in temp. The warmer the air temp the leaner the fuel and visa versa.

Battery voltage correction. Add ms time on for low battery voltage to compensate for slower operating time. Check injector characteristic or set to zero if unsure. 

c) Options
Accelerator pump values. Set enrichment % and duration of enrichment in trigger counts for low and high RPM's independently.

Ignition divide and number of cylinder. Ignition divide is used to set the number of pulses in a full cycle. The number of cylinder is used to calculate correct RPM for fuel distribution. The ignition divide factor must remain set to the correct cylinder count. Eg 2 for a 4 cylinder.
d) Ignition maps / Set up
Set ignition maps by RPM and load.

e) Files
Used to save maps to disk or load maps from disk. This includes correction maps, ignition divide, cylinders and accelerator pumps. When saving maps to disk no file name extension is required.
Information and Troubleshooting



Once unit is installed check the following using the software:
i)     Pressure between 88 and 106 kpa with motor off. 
ii)    Water temp - displays correct value 0-35( cold, - 100( hot
iii)   Air temp displays correct value 0-35( cold
iv)   Throttle pos. - Displays 0% with throttle closed and 100% with throttle open. 
v)    Potentiometer - Set to 0%. Range is -25% to +25%.
vi)   Battery voltage - 8 to 15 volts. Check to be 13.5 with alternator working.
 vii) RPM - Check to be correct with engine running


The red LED on front plate is a power indicator.  The green LED’s on ECU is an injector trigger indicator. If the LED’s are permanently on with ignition on but motor not running then there is a fault in the system. Check that the distributor is not faulty before returning ECU for repair.


The green LED’s should flash while cranking engine. If they don’t, first check that injector time is not set to zero on the start-up map, then check for spark or pulses from distributor.

APPENDIX


Here are some typical injector sizes 

2/3 ohm
280 150 

201  -  236 cc
5 series


201   -    270 cc      
M635csi and M5

126  - 167 cc      
5 series BMW

105   -    185 cc      
Alfa GTV 6

128  - 167 cc      
Alfa 159I


403   -    503 cc      
Ford Thunderbird

036 - 480 cc
Mercedes 450 sl



14 - 17.5 ohm

130  -  185 cc      
BMW 5 series

200   -    270 cc      
BMW 6/7 series

203  -  185 cc
BMW 3 series

208   -    133 cc
BMW 3 series
      

209  -  176 cc
BMW 3 series
 
211   -    146 cc
BMW 3 series


614   -  189 cc
BMW 3 series

704   -    170 cc
BMW 3 series



714   -    219 cc
BMW 3 series

715   -    149 cc
BMW 3 series



716   -    134 cc
BMW 3 series

701   -     300 cc
BMW M3


COILS

Mercedes electronic ignition (W123 series) coil is recommended where possible.
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Mazda optical distributor
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CONNECTIONS TO EXTERNAL IGNITION DEVICES

 Hall or optic distributors
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All trigger references from distributor must be set to +- 40 degrees advanced. Use only pin 3 or pin 10 from ecu not both, pin 10 is the inverse of pin 3 to cater for all types of modules and distributors.

Magnetic distributors
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All trigger references from distributor must be set to +- 40 degrees advanced. Use only pin 3 or pin 10 from ecu not both, pin 10 is the inverse of pin 3 to cater for all types of modules and distributors. Connect two resistors of value 220 Ohm between pins 1-2 and 3-4.

 Wasted spark systems.





To pulse type rev counter
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All trigger references from distributor must be set to +- 40 degrees advanced. Use only pin 3 or pin 10 from ecu not both, pin 10 is the inverse of pin 3 to cater for all types of modules and distributors. Supply applicable signals to tdc sensor, eg if it is a hall or optical sensor apply the pos and neg signal and if it is a magnetic signal connect an amplifier such as shown on the magnetic p/u distributor diagram. Use one TCI module per coil and parallel the input signal on pin 6 to coil pairs. On six cylinder motors pin 11 is the output for the third pair. If necessary rotate pins 3 and 10 to match tdc reference.

 Mazda 2.0l egi 







To ign 12v or +5v supply from ecu.
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All trigger references from distributor must be set to +- 40 degrees advanced. Use only pin 3 or pin 10 from ecu not both, pin 10 is the inverse of pin 3 to cater for all types of modules and distributors.

 Nissan 2.0l   coil and igniter built into distributor
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+5 volt supply from ecu red wire 0.5mm(from TPS sensor)
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All trigger references from distributor must be set to +- 40 degrees advanced. This is done by removing trigger plate and modifying such that the disc can rotate through 360 deg, then with the engine turned to +- 30 deg advanced adjust large trigger (inner trigger on plate) to be in line with the optical receiver. Pin 7 and 8 are on a different plug on some distributors, check with relevant manual to ensure correct connections.  The signals on the outer side of trigger plate are not used.
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