Variable geometry turbochargers for diesel cars 
FUEL ECONOMY and environmental considerations have influenced penetration of diesel cars in European markets. 

The primary requirement for the choice of a diesel engine to a passenger car is the reduction of weight of the engine without affecting the performance in terms of torque, power and drivability with sufficient acceleration, not to speak of measures to realise quietness comparable to petrol driven cars. 

Amongst the various design refinements to realise these requirements, the primary feature adopted in diesel vehicles is the use of exhaust driven turbochargers giving forced induction of air, which permits an undersized engine to boost up the power to that of an equivalent naturally aspirated engine. 

The main draw back of turbocharged diesel engine is the poor throttle response in achieving the required acceleration causing irritation to the driver who has to keep in pace with the prevailing traffic flow. 

This is because of the phenomenon called the `turbo lag' or the time lag for the turbocharger to provide the needed pressure boost to the intake air when the driver steps on the accelerator pedal in search of more power. At this time, the turbine is spinning at lower speed and takes a while to spool up so as to supply the needed air for better acceleration. 

The variable geometry turbocharger helps to address this problem. These turbines have movable vanes with adjustable entry angles that respond to turbine speed to provide a more matching level of pressure boost even to a slow spinning turbine without producing too much of a boost at higher speeds. 

Variable-geometry turbocharger is becoming quite popular in European diesel passenger cars, but not yet in petrol driven cars, because the high exhaust temperature characteristics of petrol car makes the design of movable turbine blades a difficult proposition. 

The maximum temperature of the exhaust of a diesel is about 800{+0} C, while the minimum temperature of the gasoline exhaust is about 950{+0} C. Also the wider operating speed range of the petrol car requires the variable geometry vanes to be incorporated in the compressor stage instead of the turbine stage. 
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