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Goals 

 The study of characteristic   

 Electrical Signal reception 

 Sampling 

 DSP  

 ADuC7026 Microcontroller Programming  with C 

 Compination of the above so as to determine: 

 The condition of a system 

 Use of Keil Uvision development enviroment 

 System simulation 

 

 



Wind Turbine Construction(1) 



Wind Turbine Construction(2) 

 Moving Parts 

 DC Generator - Gearbox  

 Vibration Generation 

 Vibration Patterns 

 Proper Operation 

 Data  

 Prediction Capability 

 

 

 Goal 

Collecting, Storing Processing 

Vibration Data 



Piezoelectric Transducers 

 Turning Pressure to Electrical Signal  

 Use as sensors 

 Structure –  Function 

 

 



Data Collection 

 Sampling  

 Shannon Theorem 

 Aliasing 

 Filters 

 Oversampling 



 Fourier Transforms 

 Frequency Analysis 

 DFT 

 Fast Fourier Transform (FFT) 

 FFT Algorithm 

 Reversre FFT 

 



Fourier Transforms(2) 

DFT 

Nyquist frequency  refers to m=(N/2).  

[(N/2)+1] frequency elements are useful data  

[(N/2)−1] frequency components are non-useful data and represent negative frequency 

components (Euler’s formula) 



Leakage – Windowing 



Vibration Analysis 
 Condition Monitoring 

 Changes in Frequency Spectrum 

 Spectrum Interpretation & 
diagnosis 

 



Spectrum Interpretation & diagnosis(1)  
 Subharmonic Elements 

 Low harmonics of the rotating speed 

 Harmonics of the transmission Line 

 Higher Harmonics of the rotating speed 

 

Παλινδρωμίζουσες 

Μηχανές 



Spectrum Interpretation & diagnosis(2) 

Reprocating 

Engines 

Inductive engines 



DC Generators 



Categorizing Vibrations 

 

 

Stationary Vibration 

Non-Stationary Vibration 

Deterministic Vibration 

Random  

Mixed 

Energy & Power 



Microcontroller ADuC7026 

 Embedded Systems 

 ARM7TDMI 

 Olimex Development Platform 

 Keil-Uvision Develoment Enviroment 

 

 

 



Fault Detection using the microcontroller(1) 

 Ordinance   

 Sampling rate 

 Variable Number of channels with variable depth of analysis 

 Data flow 

 

Possibility of  locating 

sensors on gearbox 



Fault Detection using the microcontroller(2) 

 Code Structure 

 Variables  

 Data storage  

 Functions & Processing 

 Sampling Functions 



Fault Detection using the microcontroller(3) 

 Filter Design  - Initialization  - High frequency cut-off 

 Window 

 System startup 

 CPU 

 Timers 

 Ports 

 Interrupts 

 ADC 

 Processing 
 FFT 

 Scrambler 

 Twindle Factors 

 Butterfly 

 Reverse  FFT  

 Cepstrum 

 Histogram 

 Power & rms 

 Continuous production of average value of a large number of  consecutively added numbers 

 Control Function 



Filter & cutting off high frequency 

elements 
 Matlab 

 Filter1=fir1(9,0.001); 



Scrambler 

Bit-reversal 



Simulation(1) 

 Simulation capability with  keil uvision 

 Simulating inputs 

 Capability of  verification of  variable values  and 
data flow 

 Proper FFT operation 



Simulation(2) 



Simulation(3) 
 Sinusoidal signal with noise: 



Simulation(4) 



 Monitoring & Control 
 Standard values 

 Using the power variable 

 Led activation 

Simulation(5) 



Conclusions 

 Piezoelectric transducers 
 Suitable to be used as sensors 

 System Monitoring 
 Condition diagnosis 

 Timely repair 

 Fault detection  

 System type recognition  

 Keil-Uvision 
 Capability of developing and simlating application  

 Inputs Simulation 

 Peripherals Simulation 
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