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The paper considers the procedure of developing a
productivity estimator for a turbomechanism using the
apparatus of artificial neural networks. The power supply of the
installation comes from an unconventional energy source.
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Y pobomi posansHyma nipouedypa po3pobKu ouiHoeava
npodykmueHocmi Oria mypbomexaHismy rpu 8UKOPUCMaHHI
anapama  WMy4yHUX  HeUPOHHUX  Mepex.  XKuereHHs

ycmaHo8KU rpu ubomy ei0bysacmbcs 8i0 HempaduyitiHo2o
Oxeperna eHepaii.
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Nowadays centrifugal turbomechanisms found wide
applications in different areas. A special place is occupied by
turbomechanisms of private houses, which have a non-
traditional or alternative power source, such as a wind turbine
or solar panels. It is necessary to maintain a constant voltage
on the drive motor of the turbomechanism to ensure its
continuous operation when measuring the necessary
technological coordinates for the control system.

The process of determining and estimation the
turbomechanisms’ technological coordinates is an integral part
of their automatic control systems design, however, the
sensors, which provide information to the system, are
expensive or the access for their installation is limited by the
construction of the hydraulic network.

In [1], the authors propose a system with two
temperature and pressure sensors on input and two on pump
output to calculate its efficiency. To increase the water supply
system energy efficiency, the forecasting method can be used
[2]. Measuring the productivity of a turbomechanism is a
separate problem, as performance sensors are quite
expensive and inaccurate.

To develop a neural network (NN) productivity estimator
[3], we use the Matlab2014b package with Neural Network
editor (nntool). The block diagram for neural network training is
shown in Fig. 1. The turbomechanism (TM) is powered by a
non-traditional energy source, provided that the voltage and
frequency f at the input of the frequency converter (FC) of the
induction motor (IM) is stabilized.
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Fig. 1. Function diagram of system for editor ntstool

In Fig. 1 the following notations have been used: Pa —
active power; Paz' - active power delayed by one
quantization cycle; | — stator current module; I1z' — stator
current module delayed by one quantization cycle; f'z' — task

for frequency delayed by one quantization cycle; Q -

observed value of the productivity; Qz" - observed value of

the productivity delayed by one quantization cycle.

To form further input arrays for training neural networks
during the simulation process, the set frequency varies in the
range from 50 Hz to 30 Hz with a step of 2 Hz. Also, to
increase the accuracy of the neural network, the network
resistance varies in the whole possible range at each
frequency, namely from 0 s2/m5 to 6.439 s2/m5. The graphs
of the task for frequency and network resistance are presented
in Fig. 2.
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Fig. 2. Diagram of the task for frequency and network
resistance respectively

After training the neural network on the signals given in
Fig. 2., it is possible to check of working capacity of the
developed estimator with the schedule of change of hydraulic
resistance according to different laws. According to the
proposed method, it is possible to develop estimators of any
technological coordinates of turbomechanisms.
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