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1) Abstract:

This report discusses a lab experiment to compare the performance of a capacitive and optical and inductive sensor in the measurement of the rotational frequency of a motor.
The report shows the advantages of the different sensor in differing applications.
____________________________________________
2) Introduction:

As part of this Lab exercise the performance of a capacitive and optical and inductive sensor was compared in the measurement of the rotational frequency of a motor.
It shows the advantages of optical sensors combined with reflectors over long range and higher frequency and it limitations detecting other materials. The ability of inductive and capacitive sensors in detecting non-reflective materials.
____________________________________________
3) Main body of Report
Instrument details:
	· Oscilloscope Hewlett Packard 54600B (100MHz)
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	· Power Supply TTI PL330 32V-3A
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	· Variable Frequency Optical Chopper Bentham 218F 
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	Note the specifications regarding distance of the proximity sensors.

	· Photoelectric switch Omron sensor E3F2-R2B4
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	Infrared LED 
 0.1 m to 2 m

	· Pepperl + Fuchs NB B10-30GM50-EO Sensor
	
	3-wire DC basic inductive proximity sensors- 10mm sensing range- flush mountable- N.O. output- NPN

	· Elertromatic EC3015PNAP Sensor Capacitance
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	· 
	
	Capacitive switch, operating dist 15 mm.


Determine by experimentation the sensitivity of the sensors to position (how close does the material have to be before the sensor detects it?) and the types of material that each sensor is capable of detecting. Try at least 6 different materials and list both the material and the sensing range. 

Results
(a) Sensor Responses

List the sensor type and details: 
Effect of material and position 
	
	Material
	Distance
	Activation

	Photoelectric switch Omron sensor E3F2-R2B4
	Human Hand
	N/A
	NO

	
	Cardboard
	N/A
	NO

	
	Wood
	5 mm
	YES

	
	Copper
	N/A
	NO

	
	Glass
	N/A
	NO

	
	Plastic
	N/A
	NO


	
	Material
	Distance
	Activation

	Pepperl + Fuchs NB B10-30GM50-EO Sensor
	Human Hand
	N/A
	NO

	
	Cardboard
	N/A
	NO

	
	Wood
	N/A
	NO

	
	Copper
	2 mm
	YES

	
	Glass
	N/A
	NO

	
	Plastic
	N/A
	NO


	
	Material
	Distance
	Activation

	Elertromatic EC3015PNAP Sensor Capacitance
	Human Hand
	15 mm
	YES

	
	Cardboard
	N/A
	NO

	
	Wood
	5 mm
	YES

	
	Copper
	15 mm
	YES

	
	Glass
	8 mm
	YES

	
	Plastic
	N/A
	NO


Using the variac-controlled motor and the inductive-type sensor, calibrate the variac scale in terms of frequency (pulses/sec) with this sensor. [Compare results with capacitive sensor]
(b) Sensor Calibration

Complete sections with inductive sensor if this is available.
	Motor Voltage [Hz]
	0
	3
	6
	9
	12
	15
	18
	21
	24
	27
	30

	Capacitive Sensor Reading [Hz]
	0
	6
	11.5
	17
	25
	30
	40
	43
	49
	52
	59

	Inductive Sensor Reading [Hz]
	0
	6
	11.5
	17
	25
	30
	35
	42
	46
	52
	62

	Optical Sensor Reading [Hz]
	0
	3
	6
	9
	12
	15
	15
	21
	24
	27
	30


Using the optical sensor and the SECOND variac-controlled motor, calibrate the variac scale in terms of frequency (pulses/sec).

	Motor Voltage [%]
	0
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100

	Optical Sensor Reading [Hz]
	0
	2.5
	5
	7
	10
	12
	15
	17
	20
	22.5
	25


Determine the maximum discrepancy between the readings from the capacitive and inductive sensors. (Difference in frequency recorded):
At the motor 18Hz input the output varied by 5Hz

Determine the operating range of the motor in terms of rpm for the voltages applied to EACH motor:

0 to100% is 0 to 25 Hz which is 0 to1500 RPM

____________________________________________
4) Conclusion:

The readings recorded by the inductive and capacitive sensors were doubled because of the two legs per cycle that were passing the sensor. The maximum detector frequency (before the detector stared to miss-count) for the capacitive sensor was 40/2 = 20 Hz and for the inductive sensor it was 46/2 =23 Hz. The optical sensor gave reliable readings up to 71 Hz.

The capacitive sensor:

Worked on the widest variety of materials and over greater range then the inductive sensor.
The inductive sensor:

In the exercise only worked with the copper, this could be of advantage if its sensing application required some level of discrimination from other materials. It had a higher detector frequency to the capacitive sensor. 

The optical sensor:

When working with reflective surface, was the most reliable. It also worked over a much greater range and higher frequency.
____________________________________________
5) References: 

CIT course notes and Lab results.
Back to home Page:

http://Derek.Molloy.ie/
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