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Motivation 

Our motivation is how to motivate students: 

1. Use of modern technology 

– Measurement equipment 

– Computers 

– Data analysis 

2. Need for real (hands on) experiments 

– Using equipment same as in industry ! 

– Experiment, that is used also in practice ! 
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ZL=1j*2*pi 



Helmholtz pair of coils 
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Domain equations and boundary 
conditions 

Helmholtz Coil – Problem Definition   
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Helmholtz Coil – Results 

Magnetic flux density and H-field vectors 



coil position 

Helmholtz Coil – Results 

Axial profile 



Past 

Investigation of magnetic field in the vicinity of a 
one big coil: 

–  manual reading from a Teslameter 

– writting data manually into a table 

– manually plotting the graphs 
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Today 

• Voltage/current source 

• Two coils (Helmholtz configuration) 

• Ampermeter 

• Teslameter with a Hall element  

• Computer assisted measurement, analysis, … 

• DAQ for data aquisition 

 

 

R
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In practice 

• Preparatory work (1,5 hour) 
– Introducing the purpose and goal of the experiment 
– Explaining the equipment and its use 
– Video „hands-on„ demonstration  
– Demonstration of use of a computer for calculation, analysis and plotting (Matlab, Octave, Matematica, 

Python) 
 

• Homework 
– Homework consists of several calculations of magnetic field around the coil and the current loop.  
– They use their own computer to plot and insert the calculations and graphs in the prepared laboratory 

textbook used also later in the laboratory   
– They are encouraged to do some extra effort and use some numerical scripts to calculate the field 

distributtion numerically and plot it. 
 

• Laboratory work (1,5 hour) 
– Two students per course 
– Študent sam poveže inštrumente in opravi meritve po navodilih v  skripti 
– Pomoč asistenta in demonstratorja 
– Rezultate shranijo v datoteko z rezultati, v kateri dopišejo še nekaj ugotovitev in odgovorijo na vprašanja 
– Na koncu semestra oddajo skripto in priložene rezultate v pregled 
– Ocena laboratorijskega dela se prišteje k oceni kolokvijev  
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Computer software 
• LabVIEW  with DAQ  
• LabVIEW is a standard for rapid 

prototyping of measurement setup 
 

 
 
 
 
 
 

• DAQ – data acquisition device NI USB 
6009 
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Programing in LabView 

Seznam za izbiro 
načina meritve 

Meritev se opravi 
pri tej določeni 

vrednosti.

S pritiskom na 
gumb izvedeš eno 

meritev.

S pritiskom na 
gumb omogočiš 
naslednji graf.

S pritiskom na 
gumb vstaviš sliko 

v dokument..

Zavihek za dodatne 
nastavitve.
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Students at work 
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Some experiments 

Measuring dependance of magnetic field on the current in one coil  
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Magnetic field along lines parallel to coil axis 
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Magnetic field along the line perpendicular to the coil axis 
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Magnetic field along the coil axis for current reversal 
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Magnetic field along coil axis for three different distances between the 
coils 
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Magnetic field along axis and a ferromagnetic stick between the coils 
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Magnetic field inside and outside  a long coil (solenoid) 
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Magnetic field inside the center of the coil at insertion of a ferromagnetic 
stick inside the coil 
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FINAL REPORT 
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Conclusion 

• Modernisation of laboratory excercises 
• Using modern IT technologies 
• Using measurement equipment that is used in practise: in 

laboratories as well as in industry 
 

• Students response is positive 
 

• What next ?  
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