Read Me – Water Horse 2021 MHKDR Data submission
	Filename
	File Type
	Description

	2021 WH – CEC Field Testing Meta
	.xlsx
	MDKDR Meta Data template

	WH 2.0 DRAWING PACK - 211006
	.pdf
	Shop drawings of 2021 Water Horse prototype

	Testing Windows 2021.xlsx
	.xlsx
	Spreadsheet of metadata of start and stop times and parameter settings for testing events

	ADCP_relV_full_rev.mat
	.mat
	MATLAB data file of timetable of processed and merged ADCP data with columns for each depth bin for each velocity component and streamwise component and bluff body design depth, BluffVel.

	‘CR3000_2021_mapped.mat’
	.mat
	MATLAB data file of concatenated data files from CR3000 in MATLAB timetable form with data channels correctly mapped/labeled to the upstream or downstream oscillator

	WH2021_FreeDecay_opt_thesis._v5.m
	.m
	MATLAB scrip that opens ‘CR3000_2021_mapped.mat’ and does:
(1) Selects free decay test events
(2) Applies inertia values calculated based on weights and geometries
(3) Identifies start of free decay
(4) Appends 1s of rest data points to end of decay
(5) Uses ‘FitOscillatorModel_fminbnd.m’ function to solve for c that minimizes RMSE.
(6) Provides various plots for visualization and verification
(7) Outputs table of k and c values


	FitOscillatorModel_fminbnd.m
	.m
	MATLAB function called by ‘WH2021_FreeDecay_opt_thesis._v5.m’ which does:
(1) Implements equations of motion
(2) Solves for spring constants and hysteresis
(3) Uses cost function to find c coefficient that minimizes error between equation of motion and free decay data
(4) Returns c, k_h, rmse

	CR3000_Process_v2.m
	.m
	MATLAB script which opens ‘CR3000_TT_Mapped.mat’ and does:
(1) Finds peaks and zero crossings to index individual oscillation cycles
(2) Calculates per-cycle amplitude, frequency, and mid stroke angle.
(3) Saves ‘CR3000_TT_Processed.mat’

	CR3000_TT_Processed.mat
	.mat
	MATLAB data file of concatenated data files from CR3000 in MATLAB timetable form with cycle-by-cycle amplitude and frequency

	WH2021_Process2.m
	.m
	MATLAB script which opens ‘CR3000_TT_Processed.mat’ and does:
(1) Calculates omega and alpha from theta
(2) Applies smoothing
(3) Saves ‘WH2_Process2.mat’

	WH2_process2_v2.mat
	.mat
	MATLAB data file of CR3000 data including omega and alpha

	WH2021_Process3_thesis.m
	.m
	MATLAB script which opens ‘WH2_process2.mat’ and does:
(1) Inputs prototype geometric parameters
(2) Inputs damping coefficients and inertias
(3) Calculates various positions and velocities from geometries and measured position
(4) Calculates torques and powers acting on the oscillator
(5) Saves ‘WH2_Process3_thesis.mat’
(6) Plots data for visual verification and debugging

	WH2_Process3_thesis.mat
	.mat
	MATLAB data file of measured and calculated testing values

	WH2021_MergeDataSets.m
	.m
	MATLAB script which opens 'WH2_Process3_thesis.mat'
and 'ADCP_relV_full_rev.mat'
and does:
(1) Retimes ADCP data onto 1s intervals in MATLAB timetable
(2) Synchronizes CR3000 data into same timetable
(3) Plots for visual verification
(4) Saves ‘WH2_Merged.mat’

	WH2_Merged.mat
	.mat
	MATLAB data file of merged ADCP and CR3000 data in timetable format.

	WH2021_PostMergeProcess4.m
	.m
	MATLAB script which opens ‘WH2_Merged.mat’ and does:
(1) Interpolates ADCP velocity bins to mid-stroke of each oscillator oscillation.
(2) Applies moving mean filter
(3) Saves ‘WH2_Process4.mat’

	WH2_Process4.mat
	.mat
	MATLAB data file of timetables

	WH2021_ThesisBin_LossAnalysis_v2.m
	.m
	MATLAB script which opens 'WH2_Process4.mat'
'ADCP_relV_full_rev.mat'
‘Testing Windows 2021.xlsx'
 and does:
(1) Windows data to desired testing events
(2) Applies IEC method of bins
(3) Calculates performance parameters and efficiencies
(4) Plots resulting data
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