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ASSESSING THE POLLUTION DEGREE OF RIVER WATER BY SOME
HEAVY METALS AT MAINTAINING SMALL HYDROPOWER PLANTS

At present, issues on using a cascade of mountain rivers is very important to get
inexpensive and ecologically clean electric power in Armenia. In this context, the method of
quantitative determination of heavy metals in the plants caused by the operation of hydropower
plants is applied. The results allow to define the zone of distribution of elements in the
riverbank soil.

Keywords: small hydropower plant, heavy metals, water, plant.
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INVESTIGATING THE METHODS FOR DIGITAL CONTROL OF
TEMPERATURE

A digital temperature controller with two methods is developed. The encoding algorithm
of micro programmable automata in hardware description language Verilog is implemented
and synthesized with digital design tools the result of which is a digital circuit temperature
controller based on logic elements. The design of digital temperature controller based on a
microcontroller is implemented, using the language assembler.

Keywords: digital controller of temperature, Moore-automat, controller with microcontroller.

Introduction. Temperature stabilization and programmable change implementation
for production of semiconductor devices in technological installations are important
issues. The problem implementation will be more flexible and accurate by including
digital control methods. In this article, a temperature control system is designed,
which allows to program and control temperature in the 0-200°C range.
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Modern digital equipment includes a large number of logic and memory cells
hence the description of the Boolean equations becomes extremely complicated and
difficult to implement in practice. This work presents a digital system used for the
synthesis of micro-programmed automata in the form of a higher level algorithm
description of the system graph scheme.

Micro-programmed automatic algorithm coding schemes for work done in
Verilog description language, carries out synthesis, as result a digital temperature
controller scheme is built on the basis of logical elements.

The main purpose of this article is the implementation of temperature control
system with two methods by using hardware description language Verilog (using
logical devices) and by using language assembler (using microcontrollers).

Principle of temperature control. The temperature controller is designed for
temperature stabilization and programmable change implementation for semiconductor
device production technologies. The temperature change diagram in time period is
shown in Fig.1.
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Fig. 1. Temperature change diagram in time period

Fig. 2 presents the block diagram of the temperature control system in the
technological installation.
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Fig. 2. Temperature control system
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Fig. 3. Timing diagrams of the temperature control system

The object is heated with an electrical heater. The heater supplied current
average value is controlled by the thyristor transmission state duration. When the
thyristor is opened, the object temperature increases and when the thyristor is closed,
the temperature decreases. The dissipated heat average value in the object compared to
the ton/(ton + tofr) = ton/to relationship, where £,y is the duration of the thyristor
open period, t,rs — the duration of the thyristor closed period, ¢, is the duration of
control of one cycle. System timing diagrams are presented in Fig.3. The digital code
of the thyrostor’s transmission state duration (N;) comes from the digital controller.
At the same time, the counter counts the number of AC voltage periods (t4c ). When,
in the inputs of the digital comparator N = N, the thyristor is turned off. It is turned
on again, when the counter counts the maximum N, and goes to the O state. The
temperature setpoint code (N, ) is developed by the temperature controller.

Temperature controller synthesis. In Fig.4 the diagram of a digital controller is
introduced.
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Fig. 4. Digital controller diagra
The controlled output restricted from two sides:
Aifuk) <A

U(k) :=4{U(K),ifA<U(k) <B (1)
B,ifU(k) > B

The control carried out by using an Up-down algorithm:
Uk—-1) —-1,if V(k) >V,

Uk) :=={ Uk-1),ifV(k) =V, (2)
Uk —1) +1,ifV(k) <V,

In the temperature controller design a digital comparator, counter and registers
are used.

Below are presented the list of micro actions and the logical conditions.

_{l,ifV:Vo_ _{1,ifV>VO.
2 700,ifV £ v, "3 T0,ifV < 1y’
B {1,if €Ty >B {1,if (CT) < A
+=00,if (cT) < B 5 T 0,if (CT) = A

y1—V~Vo, ¥, — (CT) = (CT) + 1,
y3 = (CT) = (CT) = 1,y, — (CT)~A,
ys — (CT)~B,ys — U == (CT),

y; —U:=A,yg — U:=B,
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Using this equations the algorithm graph-diagram (Fig. 5) of temperature

controller for Moore-Automat is introducecd [1-3].
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Fig. 5. Moore-Automat algorithm graph-diagram
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In Fig. 6 the synthesis design result of hardware description Verilog language is

presented.
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Fig. 6. Digital controller synthesized scheme




Temperature controller implementation by using microcontroller. The
designed temperature controller, using the MCS-51 microcontroller [4, 5], in Fig. 7
presents the algorithm.
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Fig. 7. The algorithm block-diagram of the temperature controller with a microcontroller

The designed temperature controller code result in Fig. 8 is presented.
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Fig. 8. Temperature controller code result
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Conclusion. In this article, two methods of temperature controller design are
investigated. The first one - by using the hardware design of Verilog language, and the
second - by using a microcontroller. Both of these methods have huge amount of
practical usability, depending on the requirements. If the temperature controller is part
of a huge digital device it is convenient to use the Verilog implementation method, if
it is an individual device, it is convenient to use microcontroller implementation
method.
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B.C. MEJIKOHSH

HUCCJIEJOBAHUE METO/IOB IU®POBOI'O YIIPABJIEHUSI
TEMIIEPATYPOM

Paspaboran nn¢poBoil KOHTpOIIEp TEMIEepaTyphl ¢ MCIOIB30BAHUEM IBYX METOIOB.
Peanu3oBana KoaMpOBKa alropuTMa pabOTHl MHKPOIIPOIPAMMHOIO aBTOMATa Ha sI3bIKE MPEJ-
craBneHust cxeM Bepwmior. [IpoBeneH aBToMaTndeckuii CHHTE3 MUPPOBBIMH WHCTPYMEHTAMHU
MIPOEKTHPOBAHUS, B PE3yIbTaTe KOTOPOTO MOJTydeHa CXeMa IIU(PPOBOTO KOHTpOIIIepa TeMIIepa-
Typbl Ha 0a3e JIOTHYECKHX 3JIEMCHTOB. Peal30BaHO MPOCKTHPOBAHUE HMU(PPOBOr0 KOHTPOIUIEpa
TeMIepaTyphl Ha 0a3e MUKPOKOHTpPOJIIEpa C TIOMOIIBIO sI3bIKa AcceMOuiep.

Knrouesvie cnosa: mudpoBoii KOHTPOIUIEP TEMIEpaTyphl, aBToMaT Mypa, KOHTPOJUIEep
Ha MUKPOKOHTPOJLUIEpE.
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