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Abstract – This paper presents some experimental aspects 
related to the operation of asynchronous motors powered at 
variable voltage. A modern system for actuation of low-
power asynchronous motors is presented, equipped with a 
voltage and frequency converter. Also, a data acquisition 
system is presented, with a sampling frequency of up to 100 
kHz, supervised by an acquisition program that allows the 
visualization of the variations of the main characteristic 
sizes of the motor. The program contains both graphic inter-
faces developed by the manufacturer and by the authors of 
the paper. This program solves, among other things, an elec-
tromagnetic compatibility problem. The experimental tests 
carried out with the help of this system (in permanent non-
sinusoidal regime at various power supply frequencies) are 
detailed. Technical details of the main system components 
are provided. The tests are accompanied by photos taken 
during the experiments and many original explanatory 
graphics. The authors' contributions are mainly in the soft-
ware area. Thus, in the original program, a series of win-
dows for harmonic analysis and visualization of the charac-
teristic phasors of the analyzed electrical quantities were 
implemented. The paper ends with the main conclusions 
resulting from the completion of the study and with a repre-
sentative bibliography. 

Cuvinte cheie: motor asincron, convertor de tensiune, sistem 
de achizitii de date, program de monitorizare, analiza armoni-
ca. 
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I. INTRODUCTION 

In practice, there are many situations that require ad-
justing the speed of asynchronous motors. 

Among these, the most used are those that use voltage 
and frequency converters, or only voltage converters, 
which are the subject of an impressive number of papers 
published at prestigious conferences [1], [2], [3]. 

Dedicated data acquisition systems [4], [5], [6], with 
high sampling frequencies, can be used to monitor them. 

The present paper belongs to this field. 
A modern monitoring system for low-power electric 

machines is presented, with an application for an asyn-
chronous motor with short-circuited rotor fed from a vari-
able voltage source [7], [8]. 

A graphic interface that solves, among other things, an 
electromagnetic compatibility problem is detailed. 

II. TEST STAND

The test stand used (sampling rates 100 kHz) was pre-
sented in detail in the paper [9]. 

From the multitude of blocks available, to complete the 
detailed research in this paper, the blocks from figures 1-
5 were used. 

Fig. 1. Overview. 

Fig. 2. Asynchronous Motor block. 
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Fig. 3. Power Supply block. 

 
Fig. 4. Dynamometer block. 

 

 
Fig. 5. The Data Acquisition Interface block. 

III. ASSEMBLY DIAGRAM AND MONITORING WINDOWS 
 
To carry out the experiments, the mounting scheme 

from figure 6 was used. 
 

 
 

Fig. 6. Mounting scheme. 
 

The meanings of the notations are the following: 
- AM – asynchronous motor; 
- D – dynamometer; 
- TC – voltage converter; 
- E1, E2 – voltage transducers; 
- I1, I2 – current transducers; 
- T – torque transducer; 
- N – speed transducer. 

 
The system includes a monitoring program [10], with 

visualization and analysis windows also made by the au-
thors. The most important windows are included in figure 
7 (Metering, Phasor Analyser, Harmonic Analyzer and 
Spectrum Analyzer). 
 

 
Fig. 7. The most important windows of the program. 

 
Of these, the last three will be detailed for the practical 

situations considered relevant for the current research. 
 

IV. EXPERIMENTAL DETERMINATIONS 
 

With the help of the previously detailed assembly, a se-
ries of tests were carried out, considered relevant. 

Three line voltages were preferred: 
- 380 V (0 Nm and 1 Nm); 
- 300 V (0 Nm and 1 Nm); 
- 220 V (0 Nm and 1 Nm). 
The graphic representations obtained are shown in fig-

ures 8, 9, 10, 11, 12 and 13. 
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a) 
 
 

 
b) 
 
 

 
c) 
 
 

Fig. 8. Representations obtained at 380 V, 0 Nm. 
 

 
a) 
 
 

 
b) 
 
 

 
c) 
 
 

Fig. 9. Representations obtained at 380 V, 1 Nm. 
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a) 
 
 

 
b) 
 
 

 
c) 
 
 

Fig. 10. Representations obtained at 300 V, 0 Nm. 
 
 

 
a) 
 
 

 
b) 
 
 

 
c) 
 
 

Fig. 11. Representations obtained at 300 V, 1 Nm. 
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a) 
 
 

 
b) 
 
 

 
c) 
 
 

Fig. 12. Representations obtained at 220 V, 0 Nm. 
 
 

 
a) 
 
 

 
b) 
 
 

 
c) 
 
 

Fig. 13. Representations obtained at 220 V, 1 Nm. 
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To facilitate the analysis of these representations, Ta-
ble I was completed. 

TABLE I.  
CENTRALIZING DATA 

 

Voltage 
[V] 

Couple 
[Nm] 

Harm. 3 
[%] 

Harm. 5 
[%] 

Harm. 7 
[%] 

The 
phase 

[o] 

380 
0 1,9 4,4 1 ,3 107,3 

1 0,8 4,7 0,8 97,3 

300 
0 0,8 3,0 0,5 105,0 

1 0,7 3,9 0,3 85,2 

220 
0 1,1 2,9 0,7 96,2 

1 0,6 3,7 0,6 66,9 

 

V. CONCLUSIONS 
The paper is an application of the use of a data acquisi-

tion and visualization program used on an actuation sys-
tem with an asynchronous motor and variable voltage 
source. 

Among the important contributions made by the authors 
in the paper, it should be stated that they added to the ex-
isting monitoring program, several modules for calcula-
tion and visualization of the phase shift angle of the phas-
ors and harmonic analysis of non-sinusoidal quantities. 

The program can be used in many practical situations 
(the paper presents a particular case considered to be rep-
resentative). 

Following the analyzes performed, according to Figures 
8-13 and Table I, for the proposed application, the follow-
ing conclusions were obtained: 

- the current absorbed by the motor has a relatively im-
portant content of odd harmonics, in which the 5th order 
harmonic predominates; 

- the importance of this harmonic increases as the load 
increases, regardless of the voltage value; 

- for the other odd harmonics (the cases of the 3rd and 
7th order harmonics were exemplified), as the load in-
creases, their importance decreases; 

- the phase shift angle between the current and the line 
voltage (obviously inductive), decreases when the load 
increases; 

- the spectral analysis of the current highlights the im-
portant content of odd harmonics. 
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