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Motivation 



Three types of loads, Wang J., (2007) 
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Theoretical Background 

Ice Contact Loads 

Propeller – Ice Interaction 

Separable 
Hydrodynamic Loads 

Inseparable 
Hydrodynamic Loads 
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Numerical Code – Algorithm 

Input Module 

Hydro Module 

KT, KQ Hydro 
Module 

CP & TW Ice 
Module 

KT, KQ Ice 
Module 

Polar Code 
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Floe Module 
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Numerical Code – Simulation of Ice Milling 
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Numerical Code – Selection of Panels 
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Experiment – Setup  
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Experiment – High Speed Footage  
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Calibration – Open Water Loads 
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Calibration – Ice Loads 
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Calibration – Inseparable Hydrodynamic Loads 

֎ No direct calibration 
 

֎ Calibration done mathematically, 
 

Inseparable HL =  Total Loads – (Separable HL + Ice Contact Loads) 
 

֎ Total Loads from Water Milling Experiment 
 

֎ Separable HL from Open Water Experiment 
 

֎ Ice Contact Loads from Air Milling Experiment 
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Results – Influence of Advance Coefficient 
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Results – Critical Advance Coefficient 
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Results – Influence of RPM 
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Results – Influence of Depth of Cut  
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Results – Influence of Depth of Cut  
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Results – Influence of Compressive Strength  
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Conclusion 

֎ Hydrodynamic Loads 
֎ Panel Method 
֎ Viscous Correction 

 

֎ Ice Contact Loads 
֎ Empirical Formulae 
 

֎ Calibration from Experiments 
 

֎ Results in agreement with physical observations 
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Future Work 

֎ Hydrodynamic Loads 
֎ RANSE code  
֎ Kinematics of Ice particles 

 

֎ Ice Contact Loads 
֎ Analytical Methods 
֎ Ice Fracture  Characteristics 

 

Thank You… 
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