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Abstract: The learning process includes acquisition of new information, development of aptitudes using 
theoretical/practical methods, organization of general knowledge, as discovering new activities/theories through 
observation and experiments. Computer assisted teaching represents a didactic method which revaluates 
cybernetic modeling and analysis principles of the teaching activity with new informational technologies. The 
analysis of this area implies a complex investigation based on traditional education and influenced by the 
technical-scientific revolution. The use of computer in the education process represents an incontestable fact, 
because of the need of increasing the efficiency of didactic activities, by ensuring flexible methods of teaching, 
extension of process modeling and simulation possibilities, necessity of approaching the didactic activity with 
regard to science  and technique development.  
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1   Introduction 
The concept of  computer assisted teaching aims to 
integrate the multimedia tools into the teaching 
process, which represents a way of increasing the 
eficiency of activities by stimulating imagination, 
interest, creativity and also develops logical 
thinking. Virtual instruments represents the leap 
from the conventional measurement equipments, 
from the devices defined by the producer to those 
defined by the user. When taking the software into 
account, programming languages can be based on 
text or on graphical programming. The former is 
limited by: 
- the complex syntax influenced by the in/out 
abilities of the hardware components and 
difficulties of running algorithms; 
- the use of liniar and sequential structures forces 
the programmers to think and express their ideas in 
rigid terms; 
- due to the the syntactic complexity, the 
programmer has to focus on the syntax rather than 
applying  the command. 
     Graphical environments appeared based on the 
idea that the human mind can easily capture and 
memorize images. Algorithms and abstract 
concepts, if presented in a visual manner, allow the 
user to express ideas in an intelligible form. 
Developing graphical programming was motivated 
by the need of creating flexible instruments, based 
on specific interface circuits and graphical 

programming elements, based on an extended data 
flow model with graphical structures [1].  

 
 

2   Presentation of LabVIEW    
Graphical Programming 
Environment 
LabVIEW – Laboratory Virtual Instrument 
Engineering Workbench,  represents a graphical 
programming language used for testing and 
measurement applications, automation, instrument 
control, data acquisition and analysis. LabVIEW 
applications are virtual instruments –VI and have 
the aspect of real/ physical instruments / systems 
[2]. 
Virtual instruments consist of: 
 front panel (user’s interactive interface); 
 block diagram (the programmer’s part); 
 pictogram/ icon (for identification and use in 

various applications). 
     The front panel is used to display control 
elements and indicators for the user (input/ output 
functions) while the block diagram contains the 
code for the VI in a graphical form, consisting in 
representative images. A VI can be used as a user’s 
interface or as a subroutine in an application. 
Graphical symbols inside the block diagram 
correspond to the elements in the front panel and 
they are connected by wires which represents the 
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data flows. Wires are connections between sources 
and output terminals. Each wire is different as 
shape and colour, depending on the type of data 
passing through it. 
     The data flow  represents the principle which 
rules the programs running inside the graphical 
language. A node provides data to all its outing 
terminals only when calculi are finished. Data pass 
imediately from source to calculus terminals. 
LabVIEW is a data flow based program and 
consequently the execution of operations is not 
strict, which leads to the fact that each operation 
will be executed when data is available at the 
output. LabVIEW guarantees the correct order of 
execution if the graphical elements are 
interconnected. Pictograms are used in order to 
identify an application and to make it available for 
use as a subVI. A pictogram is a visual 
representation of the VI and contains a connector 
for the inputs and outputs of the program. When an 
icon is placed on the block diagram of another VI, 
this becomes a subVI (equivalent of a subroutine).     
     The connector represents a set of connection 
points which correspond to control elements and 
indicators on the front panel. LabVIEW 
applications can be saved using the ”.vi” extension 
(eg. TRANSFORMER.vi). For large applications it 
is recommended to use the library format, with the 
”.llb” extension. 
There are certain steps to follow in order to realise 
a LabVIEW application: designing the front panel, 
programming the application into the block 
diagram and personalizing the application. These 
operations are executed by using characteristic 
palletes: 
 the Tools Palette contain tools, is accessible in 

both the front panel and the block diagram, 
representing a special way of cursor operation in 
LabVIEW, in order to define the executed 
operations. 
 the Controls Palette consists of graphical 

symbols representing subpalletes; it contains a wide 
range of available objects (very similar to real 
objects) used for building a front panel. The 
elements of the Controls pallete can be selected, 
moved, redimensioned, aligned, coloured, 
personalized, or attributed suggestive names by 
using the Tools pallete. 
 the Functions Pallete (available only when 

block diagram window is active) contains specific 
programming elements: logic, math functions, file 
operations, data structures, programming structures 
(for, case, while), graphical representations. 
 

3   The Mathematical Model of the 
Electric Transformer 
The electrical transformer is a static device, with 
two or more magnetically coupled wrappings, 
which transforms the parameters of ac current 
energy – voltage, current, phase number, at a 
constant value of the frequency – in order to adapt 
thse parameters to the consumer’s requirements and 
needs [3, 4].  
     In permanent range, the equations of the real 
transformer – taking the saturation and the iron 
losses into account – are presented below: 
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where: 
− Xσ1= ω⋅L σ1 is the loss (dispersion) reactance of 

the primary wrapping; 
− X’

σ2=ω⋅Lσ2 is the reported loss (dispersion) 
reactance of the secondary wrapping;; 

− Xµ= ω⋅Lµ is the magnetization reactance; 
− Iw  is the active component of the no-load 

operation current; 
− Iµ  is the reactive component of the no-load 

operation current; 
− Rw represents the resistance which corresponds 

to iron losses  
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3.1  The Equivalent Electric Scheme and the 
Phasor Diagram of the Transformer 
Depending on the way of organizing equations, 
various equivalent schemes of the transformer can 
be built; the equivalent electric scheme in T is built 
with respect to the equation system (1) (fig. 1). 

 

 
Fig.1. The equivalent electric scheme of the 

transformer 
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     In figure 2, due to the equation system (1), the 
phasor diagram of  the monophased transformer is 
presented [5]. 

 

 

 
Fig. 2. The phasor diagram of  the transformer 

 

3.2 The Simplified Equivalent Electric 
Scheme and the Phasor Diagram 
For large values of charge currents, the no-load 
operation current can be neglected ans the equation 
system reduces its form to only one equation [6]: 
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in which:  
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 is the short-circuit resistance (global or Kapp); 

21 'σσ XXX k +=                                      (5) 
 is the short-circuit  reactance (global or Kapp); 

22
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is the short-circuit impedance (global or Kapp). 
     With respect to equation (2) the simplified 
equivalent electric scheme (Kapp scheme – fig.3) 
and the simplified phasor diagram (Kapp diagram – 
fig. 4).  

 
Fig. 3. The simplified electric scheme (Kapp) 

 
Fig. 4. The simplified phasor diagram (Kapp) 

 
 

4   Construction of Kapp Phasor 
Diagram by Using the LabVIEW 
Graphical Programming 
Environment 
In order to build the simplified phasor diagram for 
a particular transformer with the  LabVIEW 
graphical programming environment, it is 
necessary to know both the nominal data and the 
electrical parameters of the transformer [7, 8].   

Proceedings of the 10th WSEAS International Conference on CIRCUITS, Vouliagmeni, Athens, Greece, July 10-12, 2006 (pp241-245)






