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The six basic ways

of supercharging

and turbocharging,

Heywood Fig. 6-37

C  Compressor

T  Turbine

E  Engine

I   Charge air cooler / Inter cooler
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Adiabatic flow in during compression
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Subscript 0 refers to 

total conditions, i.e. 

dynamic effects

included
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Isentropic efficiency
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Subscript 1refers to 

conditions before

compressor and 

subscript 2 after the

compressor, s refers

to isentropic

C compressor

TT total to total

TS total to static



Isentropic and mechanical efficiency
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Subscript 3refers to 

conditions before

turbine and subscript

2 after the turbine

T turbine

TT total to total

TS total to static
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Superchargers



Mechanical compressor map



Turbocharger compressor



Turbocharger compressor map 1



Turbocharger compressor map 2



Turbocharger radial turbine and axial turbine



Velocity triangles of an axial turbine



Turbine isentropic efficiency and blade speed 

ratio U/Cs



Turbine 

map



Gas exchange and turbine loading

Turbine loading:

a) Pulse turbocharging: 

narrow piping, 

unsteady flow, high

pulses, fast reaction

b) Constant pressure

turbocharging: large

volume in exhaust

system, steady flow in 

turbine, slow

reactions, high turbine

efficiency



VW TSI Charging

system



Flow through the engine and flow through the 

compressor


