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The all modern developments purpose is production inputs an
improvement and diminishing. Tariffs increase is one of main
modern Ukraine problems, therefore there is a necessity for
the energyindependent, autonomous systems creation which
will be controlled and managed remotely. The combined sys-
tems creation, able to work remotely and regardless of direct
energy resorses, will result in the considerable protected level
increase from tempreture overfalls and overfalls in the electric
system instability . Sensors presence in this system allows to
control, regulate and signal about its state, and similarly, en-
ables to set necessary parameters. The mathematical model
creation will allow remote control and management of all
room systems.
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Introduction. All types basic energy and power
users mediums are enterprises, and necessary part of
any enterprise is it’s energyeconomy. It is an aggregate
of the generating, transforming, transmitter and consum-
ing power settings by means which providing all neces-
sary enterprise types of energy and use it to carry out in
the production process. In addition, an energyeconomy
plugs in itself devices and automatic control systems
with their informative providing, not power settings,
buildings and resources, providing reliable and econom-
ical enterprise energy work, and also lighting, heating
and fuel supply. An enterprise energyeconomy is not
only an auxiliary and attendant production but also ba-
sis, providing the normal enterprise functioning. [1]

Problem raising. Users presence (small cities, set-
tlements), being in districts, isolated from existent grids,
or provided with electric power, for diverse reasons,
with interruptions, require autonomous energy supplien
organization. [2,3] Development actuality and creation
of electric power autonomous users energy supply per-
spective sources is a long ago acknowledged in many
industrial-developed countries. Fossil energy sources

supplies narrow-mindedness, and also situation folded
presently with a price advance on a hydrocarbon fuel,
along with ecological situation intensifying, are factors,
by a stimulant introduction and renewable use of natural
resources in the electric energy production field.[4] Au-
tonomous energy problems actuality in our country and
its developed abroad determine the research-and-
developments necessity in regard to the systems, provid-
ing an independent energy supply with the receipt effec-
tive facilities use, electric power accumulation and
transformation. [5] In addition to the users in remote
districts, business enterprises and some private commu-
nal structures, nevertheless, having connection with
general grid, interested in the cheap sources use reserve
energy feeds which will provide by it more flexible de-
pendence on the energy supply existent system. To save
resources, we need remote control and adjustment of the
system's indicators, what is why we need to create a
mathematical model.

Analysis of recent research and publications.
The actuality of the problems of the autonomous energy
security in our region and in the future is rooted beyond
the cordon, it is important to maintain the safety and se-
curity of the schodosystems, to ensure that the emergen-
cy services are not withdrawn from the emergency ser-
vices, the funds are collected, the money is saved and
the electricity is removed.

A known invention relates to equipment for the
residential and industrial buildings heating. Compres-
sive heat pump contains evaporator, compressor, con-
denser, throttle valve and liquid separator. [6] The
evaporator and the condenser are made in the form of
shell-vortex heat exchangers containing the supply and
discharge pipes of the working agent and the supply and
discharge pipes, respectively, the low-potential coolant
and the high-capacity coolant, the collector with the
guide apparatus and end walls, on the inner and outer
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surfaces of which the channels are executed, and the
casing is mounted on the outside.

Different techniques are used to improve the ther-
mal energy transformation efficiency. For example, in
the method of achieving the maximum heating heat
pump coefficient according to the patent [7], the heat
pump refrigerant agent is chosen to be liquid so that its
critical temperature is close or equal to the cooled me-
dium temperature. A well-known heat supply method,
which includes the water supply for heating in a heat
pump installation system, heating water with its help
and delivery of heated water to consumers. The heat
pump installation consists of heat pumps, each of which
is used as a successive level water heating. [8]

A known device [9], in which the insert, made in
the form of a perforated partition, installed in the injec-
tion nozzle, is additionally used to raise the temperature
of the liquid. When the liquid passes through the chan-
nels of the septum in the fluid, toroidal cavities (cavita-
tion bubbles), pulsating at the outlet of the jets along
their periphery, are formed. In cavities with a high fre-
quency there are electrical discharges, the energy of
"collapse" cavern goes into heat, due to which the heat
generation in the liquid occurs. Lack is the absence of
cavitation in the entire volume.

Works purpose. The purpose of the article, the so-
lution of which is directed to the invention, is to develop
a mathematical model of the heat exchange unit with a
heat pump, which provides an increased thermal coeffi-
cient by reducing the power consumption for compress-
ing the working fluid in the heat pump working cavities,
as well as by using the second level of the hydrodynam-
ic device.

Main content. The cavitation efficiency and de-
gree increase coolant is arrived at by process intensifica-
tion on the phases section border due to liquid stream
co-operation kinetic energy and cumulative effect slam
of strings. In the bubble disappearance moment (in the
moment of his slamming) kinetic energy will be trans-
formed in elementary particles collision energy. Energy,
selected at bubble slamming on a few orders exceeds el-
ementary particles (nucleons) connection energy in a
kernel. As a declared method kernels collision result en-
ergy, selected between elementary particles, will be
transformed in thermal energy in a liquid and it is taken
from an area by treatments of hydrodynamic kvitation
reactor.

On fig.1 a hydrodynamic cavitation reactor is
schematically represented.

A reactor contains: union coupling of input 1 sec-
ond coolant stream; lid 2; running chamber 3; cylinder
4; reverse cut cones 5; cavities slam 6; nozzle 7; dissect-
ing 8; dividing perforated partition 9, which sinews for
dissecting; diffuzor 10; union total coolant stream con-
clusion coupling 11, consisting of the first and second
streams; union coupling of input the first collant stream
12. Now about streams: heated coolant on a tube 8 cir-
culation pump 5 gives on a delimiter 9, in which the
first stream is sent in the union coupling 12, and the
second stream is sent in the union coupling 1.

Fig. 1. Hydrodynamic cavitation reactor

A hydrodynamic cavitation reactor works as fol-
lows. First stream on the union coupling 1 given in a
cylinder 4, where the reverse are set cut cones 5, which
the horizontal and sloping surfaces are form slam «cavi-
ties» 6. The horizontal surfaces of the cut cones execute
the brake element role as circular ledges, at flowing
around of which n cavitation cavities appear (cavities).
The heated stream is given forcedly in «cavities» and,
getting in the closing them areas due to the turbuliza-
tion of flow and cumulativ microstructures e plenty
presence, appearing at slamcavitative bubbles, exposed
to enhanceable temperatures formation.

Thus, formed conical surfaces, attachments are
provided by the nozzle «second» high-speed stream ap-
pearance terms 7.

At some distance from the butt-end nozzle surface
7, hollow cone liquid stream shell at a speed of v,
slams and the second high-speed stream appears by a
radius ry . In slamming moment working stream envi-
ronment the second high-speed stream speed v, in-
creases approximately on an order in relation to speed
v, that follows from the hydrodynamic stream theory.
[10]

Further the second high-speed stream heads for
dissecting 8. It was paid regard to streams hitting place
flat-back and appearance so-called «wings» - struc-
tures, reminding the arrow plumage is set. Power more
expedient is hitting realization with a curvilinear surface
and achievement high navigation level. In addition got
coolant mixture the first and second streams pass a di-
viding partition 9, pass diffuzor 10 and hatch through
the union coupling 11. Heat-exchange efficiency ability
on-the-spot shallow drops increases yet and the Tomp-
sons effect— surface-tension forces influence.
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Fig. 2. Trial laboratory setting
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For the leadthrough of alpha tests setting which
consists of compressor K, batteries, was developed,
throttle Dr, temperature sensors systems Ti and
pressductors PI. For liquid motion on pipes a pump is
foreseen on the laboratory setting entrance. Water, en-
tering setting passing through a compressor, where a
compression and coolagent steams moving is, as in the
refrigeration settings. At the steams compression there
is not only pressure increase but also temperature. Af-
ter a compressor the compressed refrigeration agent en-
ters condenser, where the compressed gas cools down
and grows into a liquid, a liquid after through a choke
device enters vaporizer (its pressure and temperature
goes down thus), where it boils, passes to the gas state,
the same taking away warmly from surrounding space.
After it the coolagent pair enter again compressor for
the cycle reiteration. Thus, on an output water will have
a temperature much higher, than on an entrance, what
provides radiator heating. The liquid further used and
reducing a temperature passes through a throttle, for hy-
draulic resistance creation the liquid stream. Additional
hydraulic resistance is created due to the liquid stream
communicating section change. The hydraulic re-
sistance change is create the necessary pressures over-
fall, that results in the yet greater stream temperature
decline.
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Fig. 3. Parameters for constructing a mathematical model,
where V is the volume of the liquid, t is the temperature
indicator, d is the diameter of the hole, Q is the amount of heat

Modern European and Scandinavian countries
have advanced very far in the development and applica-
tion of alternative energy sources. The expansion of
theat supply systems use in Ukraine based on heat
pumps with ground heat exchangers is not sufficiently
high, however, in the face of a sharper deficit and rising

energy prices, the energy saving issue for the Ukrainian
economy as a whole and for its housing and communal
sector in particular becomes very relevant.

Conclusion. The strong side of this research is the
positive effect obtained from reducing the energy load
on the compressor. The same decrease in the throttle
losses of working heat in the heat pump circuits is
achieved at medium condensation temperatures. The
increase in the thermal coefficient of the whole installa-
tion takes place in the hydrodynamic cavitation reactor,
which is considered by the second power plant, which is
very important for heating houses, cottages and, in par-
ticular, for preheating and improving the rheological
properties of oil and petroleum products [11]. The weak
side of the research is the collection of results for the
further development of the mathematical model of the
heating installation. To assess the adequacy of a math-
ematical model, the collection of readings from sensors
is performed depending on the temperature characteris-
tics of the external environment, which requires more
detailed observations depending on the time of year and
the desired temperature in the room.
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Acmankina A.A., Kopoaisebknii C.1., Jlopisa M.T.,
Hemumen A.b., ’KuakoB A.b. Po3podka maremaTuuHoi
MoJeJi A1 KOHTPOJII0 Ta YIpPaBJIiHHSA 00'€1HAHUX ci-cTeM
aBTOHOMHOI'0 eHepro3ade3nedyeHHs! NPUMillleHHs.

Axmyanenicme po3pobku i cmeopeHHs NepcnekmusHuUx
odicepen  eHepeONOCMAYAHHA — AGMOHOMHUX — CHOJICUBAYIE
enekmpoenepaii 0asHo 6U3HaAHA 8 OAamvox NPOMUCIOB0 PO-
36uHeHux kpainax. ObMedceHicmb 3anacié GUKONHUX Odicepen
eHepeii, a MmaKodc wo CKIANACs 6 OAHUll Yac cumyayis 3 po-
CMOM YiH Ha 8y2eB00Hese NAIU60, NOPAO 13 3a20CMPEHHAM
exonoziunoi 0bcmanosku, € gaxmopamu, wo CMUMYTIOOMb
6NPOBAOIICEHHS | BUKOPUCMAHHA NOHOBNIOBAHUX NPUPOOHUX
pecypcis 6 cehepi supobnuymea enexmpuynoi enepeii. Cmeo-
PpeHHA KOMOIHOBAHUX CcucmeM, 30AMHUX Hpayosamu Ou-
CMAHYIIHO | He3ANeNHCHO 8I0 NPAMUX eHep2opecypCis, npusse-
de 00 3HAYHO20 NIOGUWEHHS pi6HA 3axuwyeHocmi 6i0 He-
cmabinbHocmi  memnepamypHux nepenaodié i nepenaois 6
enexmpuuHiti mepeoici. Hasenicmv oamuuxie 6 yiti cucmemi
00380/1€ KOHMPONIOBAMU, Pe2yII08aAmu i CUSHANIZY8AMU NPO
il cman, a maxodc 0036075€ 6CMAHOGNIOEAMU HeoOXIOHI na-
pamempu 071 R06YO08U MAMEMAMUUHOL MOOEL.

Knrwowuosei cnosa: cucmema ynpasninns, ekoHomiuna, He-
3anedcHa, MamemMamuyHa Mooens, cucmema, meniosull Hacoc,
memnepamypa

Acmankuna A.A., Kopoaesckuii C.U., Jlopus M.T.,
Hemnmer A.B., dKuakop A.b. Pa3spabdorka matemaTHde-
CKOW MOJeNH i KOHTPOJS M YNpaBJeHHs] 00beInHeH-
HBIX CHCTEM ABTOHOMHOI0 YHEProCHA0KeH !SI OMeIeH S,

Axmyanehocms paspabomku u co30anHusi NePCneKmue-
HbIX UCOYHUKO8 IHEP2OCHADICEHUS ABMOHOMHBIX NOMpPedu-
menell 2NeKMpoIHePeUU OA6HO NPUSHAHA 80 MHOUX NPOMbIUL-
nenno-pasgumolx cmpanax. O2paHudeHHoCmb 3anacoé Ucko-
naemMbix UCMOYHUKOS IHEPSUU, A MAKIHCE CILONCUBUUASCS 6
Hacmosiwee epemsi CUumyayusi ¢ pOCMOM YeH HA Yele6000po0-
HOe MONnIu6o, Hapaoy ¢ obocmpenuem K0o102UUecKol 0o6cma-
HOGKU, AGISIOMCSL (haKmopamu, CIMuMyaupyloumuMu eHeopeHue
U UCNONB308AHUE BO30OHOGISEMBIX NPUPOOHLIX PeCypco8 6
chepe npouzeoocmea snexkmpuueckoti snepeuu.  Cozoanue
KOMOUHUPOBAHHBIX CUCEM, CNOCODHbIX pabomams OUCAH-
YUOHHO U HE3ABUCUMO O NPSIMbIX IHEP2OPECYPCO8, Npuseoem
K 3HAYUMENbHOMY NOGIULEHUIO VPOGHSI 3AUUUEHHOCU OM
HeCmabuiIbHOCMU MEMAUPAMYPHLIX NePenaoos U nependoos 6
anekmpuueckoi cemu. Hanuuue damuuxos 6 smoii cucmeme
no360/151€M KOHMPOIUPOBAMb, PE2YIUPOSAMb U CUSHAIUIUPO-
6amv 0 ee COCMOSIHUU, A MAKJICe NO36OJISeM YCMAHAGIUBANb
Heobxo0uMble napamempsl Ojsi NOCMPOCHUs. Mamemamuye-
cKou modenu.

Knrouesvie cnosa: cucmema ynpasnenus, SKOHOMUYHAS,
He3a6UCuUMas, MamemMamuyeckas Mooeib, CUCmeMd, Menjo-
60l HAcoc, memnepamypa
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