Boost Control


The Boost Control Table is a 3D table of % Duty Cycle vs. MPH and TPS %.  It is an 8 x 8 grid.  The set points that define the grid can be changed to suit your particular application.  For example, you may want smaller TPS increments in the lower TPS range for finer control of boost for improved drivability.

To change a set point, move the cursor over it, (the cursor will change to a pointy finger) double click on it and enter the new value.  NOTE - Keep in mind that each set point must be a greater value than the previous set point.

The ECU can control turbo boost by using a pulse width modulated (PWM) output (ECU pin C8) wired to a solenoid.  This solenoid is plumbed between the intake manifold and a wastegate.  By altering the % Duty Cycle (the amount of solenoid opening – higher number means more opening), the wastegate is exposed to more or less of the pressure in the intake manifold.  This is how the ECU influences the opening and closing of the wastegate and thus controls the amount of boost the turbo makes.  
There are two common methods for plumbing the solenoid and the wastegate.  One method is to use the solenoid to bleed pressure from the bottom side of the waste gate’s diaphragm (the side opposite the spring).  Since the waste gate sees less pressure, it remains closed longer – and allows the turbo to produce higher boost.  

Another method is to plumb one line straight from the intake manifold to the bottom side of the waste gate’s diaphragm and a second line between the intake manifold and the top side of the waste gate’s diaphragm (the side with the spring).  A 3 way solenoid is plumbed in series with the second line.  The solenoid feeds either atmospheric pressure or some amount of manifold pressure to the top side of the waste gate.  When pressure is fed to the top side of the waste gate, it helps the spring keep the waste gate closed.  

These examples are meant to show that boost control can be physically implemented in different ways.  For this reason, a larger duty cycle may mean more boost or it may mean less boost is produced.  Consult your tuner or turbo equipment supplier for information on your application.

The XFI boost control is an open loop system.  The ECU will strictly use the % Duty Cycle specified in the Boost Control Table regardless of the resulting boost levels.  It is important to carefully monitor boost pressure (“MAP (kPa)” channel) as % Duty Cycle (“Boost %DC” channel) is adjusted during initial tuning.  Also note that the Boost Control Table will have to be retuned if parts are changed – different turbo, different spring in wastegate, etc.

Keep in mind that the ECU does not directly control the wastegate.  It manipulates the operation of a mechanical system.  If an improper component is being used – maybe the wastegate spring is grossly over or undersized - the ECU may not have full control over boost.  Monitor the “Boost %DC” channel.  If you find that it has gone to 0% or 100% duty cycle and you still have not achieved the desired boost level, the problem is not ECU related.

When adding a turbocharger to an engine, make sure the ECU is running in Speed Density mode.  This can be verified by selecting VIEW/SYSTEM CONFIGURATION/OPERATIONAL PARAMETERS.

