
Hydrogen Combustion Knock Analysis

Stanislaw Szwaja

Institute of Internal Combustion Engines and Control Engineering

Czestochowa University of Technology

al. Armii Krajowej 21, 42-201 Częstochowa, Poland
e-mail: szwaja@imc.pcz.czest.pl

HeatHeat EnginesEngines andand EnvironmentalEnvironmental ProtectionProtection 20112011



In-cylinder pressure (top),   filtered pressure oscillations (bottom)
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Knock from combustion instabilities



Knock from autoignition
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In-cylinder pressure (left), combustion oscillations filtered from the pressure trace (right) 



Knock intesity vs CR
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CONCLUSIONS

Hydrogen knock expressed by pressure
oscillations with amplitude of
10 kPa up to 1 MPa and more

- below 10 kPa - combustion noise
- 10-100 kPa - “weak” hydrogen knock by 

combustion instabilities
- over 200-300 kPa - “strong” hydrogen knock by 

auto-ignition
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