


























































































































































































































	TABLE OF CONTENTS
	SELECTING MEASUREMENT EQUIPMENT
	Measuring chain
	Probe selection
	Quick guide to probe selection
	Sensor types
	Sensor arrays

	CTA Anemometer/Signal conditioner
	Anemometer selection
	Signal conditioner

	A/D board
	Computer
	CTA application software
	Traverse system
	Calibration system

	PLANNING AN EXPERIMENT
	EXPERIMENT STEP BY STEP PROCEDURE
	SYSTEM CONFIGURATION
	Probe mounting and cabling
	Probe mounting and orientation
	Cabling
	Liquid grounding

	CTA configuration
	CTA bridge
	Connecting CTA output to A/D board input channels

	Traverse System

	ANEMOMETER SET-UP
	CTA hardware set-up
	Overheat adjustment
	How to use overheat adjustment
	Square wave test

	Signal Conditioner set-up
	Low-pass filtering
	High-pass filtering
	Applying DC-offset and Gain
	DC-offset:
	Signal amplification (Gain)



	VELOCITY CALIBRATION, CURVE FITTING
	DIRECTIONAL CALIBRATION
	
	X-array probes
	Tri-axial probes


	DATA CONVERSION
	
	Re-scaling:
	Temperature correction:
	Conversion into calibration velocities (linearisation)
	X-probe decomposition into velocity components U and V
	Tri-axial probe decomposition into velocity components U, V and W


	DATA ACQUISITION
	DATA ANALYSIS
	Amplitude domain data analysis
	Time-domain data analysis
	Spectral-domain data analysis

	RUNNING AN EXPERIMENT
	General procedure:
	Experimental procedure in non-isothermal flows:

	DISTURBING EFFECTS
	Flow related effects:
	12.1.1  Temperature:
	12.1.2  Pressure:
	Pressure variations:
	Pressure range:

	12.1.3  Composition:

	Sensor conditions
	12.2.1  Contamination:
	12.2.2  Sensor Robustness:
	12.2.3  Sensor orientation:


	UNCERTAINTY OF CTA MEASUREMENTS
	Uncertainty of a velocity sample
	13.1.1  Anemometer
	Drift, noise, repeatability and frequency response:

	13.1.2  Calibration/conversion
	Calibration equipment:
	Linearisation (Conversion)

	13.1.3  Data acquisition related uncertainties
	A/D board resolution

	13.1.4  Uncertainties related to experimental conditions
	Probe positioning
	Temperature variations
	Ambient pressure variations
	Gas composition, humidity

	13.1.5  Velocity sample uncertainty

	Uncertainty of reduced data

	Advanced topics
	
	
	Very low velocities
	High velocities, compressible flows
	Rarified flows (low pressures)
	Wall effects
	Very high turbulence, revering flows
	Wall shear stress
	Two-phase flows
	Binary mixtures



	THE CTA ANEMOMETER, BASIC PRINCIPLES
	Characteristics of the hot-wire sensing element
	15.1.1  Static characteristics - stationary heat transfer
	15.1.2  Dynamic characteristics, frequency limit.

	Mechanical design of hot-wire probes
	Spatial resolution of hot-wires
	Directional sensitivity of hot-wires
	The Constant Temperature Anemometer.

	REFERENCES
	
	
	Text books on Hot-wire Anemometry
	Papers on Hot-wire Anemometry in general
	Papers on Probes and probe response
	Papers on methods and applications
	Papers on disturbing effects



	appendix1lav.pdf
	Preparing for a MiniCTA project:
	1-D Measurement in a Point
	Hardware list:
	Open MiniCTA software:
	Create a Database
	Create a Project:

	Define Devices:
	System Configuration:
	Define Hardware Set-up
	Velocity Calibration
	Close and save the calibration event:
	Run Online:
	Default set-up:
	Run Default:
	Load  Raw Data:
	Present Data in a Graph:
	To Reduce Data:
	Load reduced data:

	1-D Measurements
	with Temperature Correction
	Hardware list:
	The basic procedure in the
	MiniCTA software is:
	System configuration
	Select temperature probe:
	Hardware set-up and velocity calibration:
	Data conversion/reduction with temperature correction:
	Run default set-up:
	Run Data conversion and reduction:


	appendix2lav.pdf
	Preparing for a StreamLine project:
	1-D Measurement in a Point
	Hardware list/Physical configuration:
	Open StreamWare software:
	Create a Database
	Create a Project:

	Define Devices:
	System Configuration:
	Hardware Set-up
	Overheat adjust:
	Square wave test and Signal Conditioner:
	Close the Hardware set-up and save it as an Event:
	Make Default:
	Automatic overheat adjust:
	Save the Calibration event and make Conversion event:
	Run Online:
	Default set-up:
	Load  Raw Data:
	Present Data in a Graph:
	To Reduce Data:
	Load reduced data:

	1-D StreamLine Measurements with Temperature Correction
	Select flow medium and temperature loading factor:
	Hardware set-up and velocity calibration:
	Data conversion/reduction with temperature correction:
	Run default set-up:
	Run Data conversion and reduction:
	System configuration:
	Defining local variable:
	Hardware set-up and velocity calibration:
	Acquire and reduce Data:
	Adding the temperature probe to the Probe Library:
	System configuration:
	Further procedure:



