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At the current stage of energy development, great importance is attached to using renewable and
alternative energies. Such energies exist in abundance in nature, including around us, and their use is
available. The practice has shown that the use of renewable energies is economically beneficial and, at the
same time environmentally appropriate.

Solar and wind energy technologies are environmentally friendly and affordable. They can replace or
complement traditional methods of electricity generation. The use of solar, wind, and other renewable
energies can be realized by creating a hybrid electric power system, and such a system will work
autonomously or in parallel mode with the existing electric grid.

In many cases, the increase in solar irradiation and the presence of wind do not coincide. Therefore,
to ensure an uninterrupted power supply, it is necessary to use energy storage units such as batteries.

The paper discusses the model of the hybrid electric power system, which is suitable for placing on the
roofs of university buildings and supplying electricity to the lecture halls and laboratories in this building. It
should also be set aside for students as a research object.

The considered hybrid electric power system is mostly consuming solar and wind energy. In this
regard, a specific university building was investigated. In particular, solar irradiation and wind speed
changes were measured and analyzed by month. The corresponding diagrams have been constructed.

The paper also presents a block diagram showing the operation of the hybrid electric power system.
The operation of this system in parallel mode with AC mains is shown. The algorithm for its continuous and
sustainable work was created.

The hybrid systems optimization software - HOMER was used, which provides optimization of the
system according to its priorities - low price of generated energy and minimal environmental pollution.

Keywords — turbine; storage battery; converter; solar panel.

University buildings are convenient places to use a renewable energy hybrid energy system.
It is an excellent environment for modeling a hybrid microsystem since it combines various
structures: lecture halls, laboratories, catering facilities, etc. These elements make the building look
like a small town. The introduction of chips in such a place provides many useful functions.
Among them, the main one is that utility costs will be reduced, and unwanted emissions to the
atmosphere will decrease. Such systems will be used to conduct scientific research in the
educational process.

First, university buildings must be studied from a meteorological point of view. These data
can be extracted from hydrometeorological centers, or be studied through experimental
measurements directly for a given building. Figure 1 illustrates the change in daily average solar
radiation on the roof of the VII building of ATSU (Akaki Tsereteli State University) by month.

while Figure 2 illustrates the average wind speed on the roof of the same building by month.

First, it is desirable to investigate the changes in temperature and atmospheric transparency
index in advance, also by month.

A typical hybrid electric power system that will work for the power supply of the university



building should use renewable energies - solar energy, wind energy, and so on. For the autonomy
of the system, we need to have batteries of the required capacity. To convert alternating current to
direct current and vice versa to invert direct current to alternating current, the system must have a
bidirectional DC/AC converter. Despite the autonomy of the hybrid system, it is desirable to work
in parallel with the usual traditional energy sources, such as the utility network or a diesel
generator. Figure 3 illustrates a block diagram showing the operation of a typical hybrid electric
power system.

Solar photovoltaic panels are one of the main parts of the hybrid system. They convert light
energy into direct current electricity.
The hourly energy generated by the solar panels is calculated using the following formula

Wy = Py - Dy -i—r[l +a, @ =Tyl
Q

where £ - is a rated capacity of the solar panels;

Dy - power reduction factor for the given type of panels;

“p -temperature power coefficient;

IT - solar irradiation at a given temperature (KW/m?)

Is - standard solar irradiation (1 kW/m?)
The wind turbine occupies an important place in the hybrid electricity system. It is
designed to convert the kinetic energy of the wind into electricity. The wind turbine
capacity is determined by the following formula:

1 e
P'J_.r = EPH[ ’

where 2 — is air density (kg/m®);

A - turbine operating area (m?);

V'~ wind velocity (m/s).

The main advantage of hybrid systems is that they involve several renewable
energy sources, and the lack of energy from one source is compensated by other sources of
energy involved in this system. Figure 4 illustrates the working algorithm of the
programmable hybrid electric power system, which analyzes the energy received from the
energy sources and distributes it using the obtained results. The main criteria are getting
cheap electricity and less environmental pollution.

We can choose one of the hybrid systems control software that is most suitable for
the existing conditions.

One such software tool is HOMER (Hybrid Optimization Model for Electric
Renewable), which can optimally control a hybrid energy system based on the analysis of
measured parameters.
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Articles published in the journal are internationally recognized. The journal aims at contributing the develop-
ment of science and promoting scientists of different fields by immediate publication of their researches and
recent findings.

Articles will be submitted either in Georgian, Russian or in English (if desired, article can be publis-
hed in original language), summaries must be in two languages (Russian, English). Number of authors is li-
mited to five.

Length and Substance:

- Number of pages ranges between 3 and 10. (A4 ; 1,0 -spacing, fields: up 3 cm, down _ 2,5 cm, left_ 2,5
cm, right - 2 cm, paragraph _ 1 cm, without numbering pages) Please supply the files with figures, tab-
les, summary, bibliography and the body of article in Word format.

- Georgian version — Sylfaen, 11 pt;

- English and Russian versions — Times New Roman, 11 pt;

- Title 14 pt;

- After one line — Author (s) full name (s) 12pt ;

- After one line - Degree and place of work 12 pt;

- After two lines - Annotation 10 pt; (Number of words limited to 500);

- After one line — Body of the article;

- After one line — Bibliography at the end of the article; (author (s) surname (s) with initials — title - “pub-
lisher”; city; year; number of pages);

- After one line — Abstract are required to be in English, 50 % of Georgian or Russian articles. (title of the
article 14 pt; Bold; author’s (s') name and surname 12 pt; Bold; academic degree, title, affiliation, city,
country 12 pt; font 11 pt;);

- Itis recommended that you use JPEG or MBP formats to insert tables, figures.

- For mathematical formulas use Equation;

- Author (s) is responsible for the quality of the article.

- One author can submit no more than 3articles;

- The article will be peer-reviewed and published by editorial board.

Articles must be submitted both as paper version (one copy) and e-form.

Authors pay for the publication. Value of per page is 7 Gel. One copy of journal is included in the pri-
ce.
Money Transfer “Tibisi” (TBC) Kutaisi
GE63TB7524336080100002
For further information contact us: 4600, Kutaisi, Shervashidze 53. Akaki Tsereteli State Unversity. XIX .
Faculty of Agrarian Studies.
Chief editor: Lortqifanidze Roza
Tel.: 599 23 64 79; 577 28 28 54
Email: Roza.lortkipanidze@atsu.edu.ge;
Academic Secretary: Santeladze Natalia
Tel.: 574 84 82 82
E-mail: natalia.santeladze@ atsu.edu.ge
Attention I!!
E-version of paid check must be attached to the article:
E-mail: agronews2016@gmail.com

Beb cTpaHmma: jaa.com.ge
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K BHMMaHUI0 aBTOPOB.

Kyphaan «ArpoNews» 3To cepuiiHOe U3AaTENbCTBO, KOTOPBIN cTaHaapTHbIH HoMep (ISSN2346-8467)
peLeH3upHOe W peepHpHOE HU3AATEIbCTBO. OTOT KypHall Ie4aTaeT pe3ysbTaThl HCCIEJOBAaHHWHU I10
arpapHbIM, XMMHYECKHM, WHXXCHEPHBIM M TEXHOJIOTHYECKMM HAYYHBIM OTpacisiM. JTOT XKypHall H3aaércs
oIuH pa3 B roa. CTraThM NpeJCTaBICHHBIE B )KypHAJe MPEICTABISIOT — TPYJbl MEKAYHAPOJHOIO YPOBHSI.
Lenp >xypHama — cHocoOCTBOBaTh pa3BUTHIO HAyKH, OINEPATUBHOE H3IATENILCTBO  JIOCTHIKCHUH
CIEIMATNCTOB, a TaK XK€ MaTepuasbl M Pe3yNbTaTsl HccienoBannil. CTaTbl MPUHUMAIOTCA HAa TPY3MHCKOM,
AHIVIMIICCKOM, PYCCKOM fA3bIKax (TI0 YCMOTPEHHIO aBTOpa CTaTbU MEYAaTAIOTCA Ha OPUTHHAIBHOM SI3BIKE)
KonmuecTBo aBTOPOB HE JODKHO MPEBUIIATH MATH YETOBEK.

TpeGoBanus k 0)opMJIEHHIO HAYYHBIX CTATEI:

* OOBIOM CTaThU HE JOJDKHO OBITH MEHbIIE 3 cTpaHull U He Oombire 10 crpanun (Ha Oymare A4 ¢opmara,
rae ¢ uatepBaioM 1,15 mone ¢ Bepxy 3cm. cHu3y 2,5 cM., cineBa 2,5¢cM. cmpaBa 2cM. absar; 1 cm. 6e3
HyMepalu¥ CTPaHWHHII 1 IEPEHOCOB) C yUETOM YepTEeKeH, TabHLI, pe3toMe 1 JINTEPaTyphl.

*CTaThsl OJKHA OBITH BHIMOJHEHA TEKCTOBBIM pepakTopom Word.

* ]It TPY3UHCKOTO TeKCTa JJOJDKHO OBITh UCTIONb30BaH mpudr - Sylfaen ,11pt.

*J151st aHIIMICCKOTO U pycckoro Tekcta mpudt - Times New Roman ,11 pt.

* masBanue crathy, 14pt. Bold.

*C mpomycKoM OHOHN cTpOKH — uMst U pamius aBropa (aBropos). Bold.

*C mpOoITyCKOM OJTHON CTPOKH Hay9HBIE KauecTBa M MecTo paboTs 12pt.

*C mpoIrycKoM ABYX CTpOK — aHatomus cTatbu 10pt ( He Oombire 500 meyaTHBIX 3HAKOB)

* CHIpoIyCKOM OHOHN CTPOKH-COJEP)KaHNE CTaThH.

*C MPOIYyCKOM OIHOM CTPOKU — CIIACOK MCIIOJIb30BAHHOM JTUTEPATYPHI, (haMILTHS aBTOPOB, HA3BaHUSA Tpyla

( M3AaTETBCTBO, TOPO/I, TOJI, YUCIIO CTPAHULI, WIITFOCTPAIINN).

*C mpoIyCcKoM 0JHO# cTpokH, Pestome (Abstract) Ha aHTIMHCKOM SI3BIKE,YTO JOJHKHO COCTOBIIATH MOJOBUHY
CTaThU MPEICTABICHHON HAa TPY3MHCKOM M PYCCKOM si3bikax (HasBamue cratbu 14 pt Bold; ums u
¢damunus aBropa(os) 12 pt Bold; nayunas crenens, 3Banne, Mecto paboThI, rOpo, ctpana 12 pt, mpudt
Tekcta 12 pt);

* JInst uepTeskel 1 WILTIOCTPAINK B cTaThe JOJDKEH ObITh ucronk3oBad JPEG mwmu BMP — dopmar.

*MaremaTrueckue GopMyJIbl JOJDKHBI OBITH HCIIOIB30BaHbI Equation perakropom.

* ABTOp OTBETCTBEHEH 3a COJICP)KaHNEH KAUeCTBO CTAaThH.

*OTHIM aBTOPOM JIOJDKHO OBITH MPEACTABICHO He Ooiiee 3 CTaThy.

*CraThs AN TyONWKaUM JOJDKHA OBITH TpelncTaBiieHa Ha Oymare (OOWH SK3eMIDLIp) U B IHOOOM

JJIEKTPOHHOM BHJIE.

*BBIITyCK JKypHaJla OCYIIECTBISIETCS 3a CUET aBTOPOB.

* CTOMMOCTD OJHOIi cTPaHUIBI — 7 Japu. B 3Ty cTOMMOCTH BXOAUT OIMH IK3EMILISIP )KypHAJIa.
JleHe:kHBII mepeBo/ ocyliecTBiAsieTCsl Yepe3 Kyrancckuii puiauan TBC 6anka.
GE63TB7524336080100002

JononaurensHo obpamaiTech 10 ajapecy :

4600,Kytancu, Hleppammnze 53

I'naBublii penaxrop: Jloprkunannase Po3za

Ten.:599 23 64 79,577 28 28 54

E-mail: Roza.lortkipanidze@atsu.edu.ge;

Vuenntii Cexperaps: Cantesanze Haraaus
Ten:574 84 82 82

E-mail: natalia.santeladze@ atsu.edu.ge

Baumanwue: OnnadeHHas KBUTAHIMS OTIIPABIISIETCS BMECTE CO CTaThEN
E-mail:agronews 2016@gmail.com
web page: iaa.com.ge
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