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Outdoor Noise Propagation

INTRODUCTIONINTRODUCTION

INPM - JASCO

PROPAGATION MODELS

SIMPLE RESULTS

CONCLUSIONS
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Outdoor Noise Propagation

INPM - JASCO

PWLPWL

ELEVATION DETAILS – dt0 and dt1

ATMOSPHERIC DETAILS - BALLOON

TURBULENCE

GROUND DETAILS – flow resistivity
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Outdoor Noise Propagation

INPM - JASCO
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INPM - JASCO
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

PROPAGATION PARAMETERSPROPAGATION PARAMETERS
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

ENGINEERING METHODS

APPROXIMATE SEMI-ANALYTICAL METHODS

NUMERICAL METHODS
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

APPROXIMATE SEMI ANALYTICAL METHODSAPPROXIMATE SEMI-ANALYTICAL METHODS

INDIVIDUAL CONTRIBUTIONSINDIVIDUAL CONTRIBUTIONS

SIMPLE ANALYTICAL SOLUTIONS OF WAVE EQUATIONS

TRACKING OF METEOROLOGICAL CONDITIONS

SIMPLE RAY TRACING METHODS
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

NUMERICAL METHODS

DRECTION SOLUTION OF THE WAVE EQUATIONDRECTION SOLUTION OF THE WAVE EQUATION

FFP – PE METHODS

SPECIFIC METEOROLOGICAL CONDITIONS

NON-COMPLEX LEVEL TERRAIN CONDITIONS
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

ENGINEERING METHODS

ISO 9613 – PARTS 1 AND 2ISO 9613 PARTS 1 AND 2

CONCAVE

BRITISH STANDARD BS5228

HARMONOISE-NORD2000
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

ISO 9613 – PARTS 1 AND 2
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

HARMONOISE AND NORD2000

SPL IN 1/3 OCTAVE BANDS 25 Hz – 10 kHzSPL IN 1/3 OCTAVE BANDS 25 Hz 10 kHz

FACTORS SOLVED SEPARATELY (MINUSED)

BRITISH STANDARD BS5228
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Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

HARMONOISE AND NORD2000

A1 SAME

A2 ISO9613(1) AND ADJUST FOR OCTAVE BANDS

A3 - DELANEY AND BAZELY IMPEDANCE PARAMETERA3 DELANEY AND BAZELY IMPEDANCE PARAMETER

A4 – RAY PROPAGATION SOUTIONS

A5 – SEGMENTATION AND BETTER RESOLUTION
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Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

WAVE MODEL

WAVE SOLUTION

BETTER GROUND EFFECT

NO METEOROLOGICAL CONDIITONSNO METEOROLOGICAL CONDIITONS
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

EXAMPLE – ENGINEERING METHODS

500 m; 1.5 m above hard ground
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

EXAMPLE – ENGINEERING METHODS

500 m; 1.5 m above grassland
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

EXAMPLE – ENGINEERING METHODS

1500 m; 1.5 m above hard ground
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Outdoor Noise Propagation

Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

EXAMPLE – ENGINEERING METHODS

1500 m; 1.5 m above grassland
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Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

EXAMPLE – EXACT METHODS
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Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

EXAMPLE – EXACT METHODS
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Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise

EXAMPLE – EXACT METHODS
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Available Models – A. Bullmore – Chapter 3 Wind Turbine Noise
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CONCLUSIONSCO C US O S

QAny Questions?
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