JOKTOPCKA JIMCEPTAILIJA

ABSTRACT

Energy may be produced in different ways, as it may be consumed in diffcrent
ways. In cases when dealing with Urban areas, except finding ways to produce energy, it

is crucial to find ways to save it by reducing energy loses in transmission and distribution.

Anyhow, energy needs have been and still are covered by power that is produced
by fossil fuels resources. Transfer from fossil fuels to renewable energy resources is
going on, while a high amount of energy now is produced by rencwable energy soutrces.

One of the oldest ways to produce energy by renewable energy resources is wind cnergy.

Wind energy is produced by wind turbines, which are installed in onshore and
offshore areas. Lately wind turbines have been istalled also in urban areas, standing alone
inside the urban area or attached in the buildings. Some of the studies done earlier in the
field of Urban Wind technology, give us promising results on installing wind turbines
inside urban areas ir promising. While other studies conduced show quite bad results,
such as destruction of the wind turbines installed or not producing the energy that planned
when installing them. The most random types of wind turbines are turbines that operate in
horizontal axis and in vertical axis. Turbines that operate in Horizontal axis arc called
Horizontal Axis Wind Turbines (HAWT), while those which operate in Vertical axis are
called Vertical Axis Wind Turbines (HAWT).

In this study, there was an attempt to give answer in two main questions: First was
to determine the potential of energy production from the wind for the area of Prishtina
City, or more exactly for one location inside the city. And second compare HAWT and
VAWT on which is more suitable to be installed for this location. To fulfill these two
targets, a HAWT and VAWT were installed in the rooftop of the Institute of Technical
Faculty of University of Prishtina. By fulfilling these two requirements put ag a target,
another topic was fulfilled, which was the determination of wind velocity and direction
for this location. This was done by installing also a small meteorological station,
necessary to tell the wind velocity and direction when showing the wind turbines power

potential.

Results that came up from this study are are presented in this thesis, choosing
HAWT over VAWT as more suitable to be installed in Prishtina area, although future
investigation are required to show the results of voltage production, since that is the only

result where VAWT surpases HAWT in production.

The payback time is also calculated as part of investigation. If HAWT S300 is

installed in the area of Prishtina, the payback time is calculated to be 10.3 years.
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HOKTOPCKA JTUCEPTALIMIA

AIICTPAKT

[IpoM3BOICTBOTO Ha €HEPTHja MOKE Ja C€ OJBUBA Ha IIOBCKC HAYMHH, HO MOKE U
Jia e TPOILM Ha pa3IHYHKU HauuHU. Bo cmydan xora ce paGoru 3a ypGauu oGnactu, ocsen
U3HAOIakhe¢ HA MOXHOCTH 3a NPOM3BOJCTBO HA CHEPrHja, KIYYHO € @ CE OBO3MOXKH

3alTe/la HA EHEPTHUjaTa M HaMalyBame Ha 3aryOuTe npu nmpeHoc u AucTpubyimja.

Kako u nma e, eHeprerckute noTpedU BO MOToJIeM JIel, CEYIITe ce MOKPHBAAT Co
eHepruja 1mTo ce MpousseayBa o GOCHIHH ropusa. IIpeoaor o GOCHIIMH ToOpHBA KOH
OOHOBITUBU M3BOPH HA GHEPTHja € aKTYCNCH BO TMOBEKE 3€MjH HH3 CBETOT, CO MITO CC
MpaBaT OOMJM Ce TOroJeMa KOJIWYHHA Ha €HEprHja Jia ce TPOU3BeyBa 0] OOHORIHRM
M3BOpU Ha eHepruja. Exen oy HajcTapuTe HAYWHHW 3a MPOM3BOJICTBO HA EHEpPruja o]

OOHOBIIMBM M3BOPHU HA €HEPrHja e, eHeprujara Ha BETEPOT,

Eneprujara Ha BETepOT ce KOPUCTH BO TYpOMHM Ha BeTep, KOM Ce& HHCTAIHPAAT BO
KONHEHM M/MiM KpajOpexuu obmactu. Bo mociejHo Bpeme, Typbuuute Ha Betep ce
HUHCTATHPaHH W BO ypOauumTe 00NacTH, NOCTAaBEHW BO BHATpPEIIHOCTA HA ypOaHuTe
00J1acTH WJIM BO CKIION Ha 3rpajiuTe, OJHOCHO ypOanute objextu. Hexou ox moyernure
CTYAMH O ofmacTa Ha amyiMKanWja Ha TEXHOJOrHjaTa Ha ypOaHWTE BETEPHH TypOMmwM,
YK@XyBaaT Ha ONTUMHUCTHYKH DPE3YITAaTH 3a WHCTAIUPAFE HA BETEPHH TYpOUHH BO
ypOanuTe 061acTH, HO HEKOM HE 1aBaaT O4eKyBaHW pesyiratu. OipecHu CripoBeienn
CTyIMM YKaXXyBaaT Ha JIOCTa JIOIIM Pe3yJTaTH, 0COOEHO O eKOJIOMIKH aCIeKT, 3apaju
HETaTUBHUTE BJIMjaHHE BP3 EKOCHCTEMOT HAa BUCOYMHA HA KOja CE MOCTABEHM PabOTHHUTE
KOJIa, KaKo ¥ MPOoIpaTHara 1ojasa Ha OyuaBa H BHOpAIMK BO HACENIEHHTE MeCTa. 3apajiu
oBa, 100ap zenn 0j1 BeKe IOCTaBeHHTe ypOaHM BETEPHUIM, CE€ MCKIYUyBaaT U HE Ce BO
ynorpeba. Hajuectn THIIOBHM Ha BeTepHH TYPOMHH CIIOpE] HUBHATA OCHOBHA 11016164, ce
TypOMHUTE KOM padoTaT cO XOPU3OHTAIHA M CO BEpTHKANHA ocKa. TypOHHHTE IITO
paboTaT co XOPU3OHTANHA OCKA Ce HAPEKYBAAT BCTCPHH TYpOMHH CO XOPH30HTAIHA OCKa
(HAWT), nozexa onme mTo paboraT cO BepTHKAIHA OCKA CE€ HAPEKYBaaT BETEPHH

TypOHHU co BepTHKaiHa ocka (HAWT).

Bo 0Boj Tpyx, e HanpaBeH oOMI 1a ce Jajie OATOBOP Ha JIBE IVIABHH Tpallama:
IIpBo, ma ce yTBpaM MOTEHIM]aIOT 3a IIPOM3BOICTBO HAa €HEPrUja OJ BETEPOT 3a obiacta
Ha rpafoT llpuinTHHa, MIM TIOTOYHO 33 HEKONKY JIOKalWU BO TpanoT. Bropo, e ma ce
Hanpasu cnopenba momery HAWT u VAWT, Bo nacoka Ha Toa Koja Typbuna ¢
MOCOO/IBETHA 34 MHCTANMpame Ha KOHKpETHa JIOKalMja. 3a Jila ce MCIIOIHAT OBHE JIBE
nocraBenu 1enu, unctamupanu ce HAWT u VAWT na nokpusor nHa UnHcrturyror 3a
Texuwaxkmor ¢akynrer na YHuBepsuteror Bo [IpumTuna. 3a MCHOIHYBame HA OBHC
LIENTH, € OBO3MOXKEHO JOOMBame Ha CTPYjHA CIIMKA, OJJHOCHO OJIpellyBaihe¢ Ha Op3uHaTa U

HacCOKaTa Ha BETCPOT HA HEKOJIKY JOKaITUH. OBa e NOCTUrHATO CO HHCTa/INpame Ha Malia

VIII




IlpuMena Ha BETEPHA eHepruja po ypoaiu cpeiiu —MONe/IMparhe ga ypOana peTePHUIA

MeTeOpOIOlIKa CTaHHIIa, HEONXO/HA 33 JIa CC ojipejiaT MapaMeTpuTe Ha BCTEPOT, KAkO
IpeNyCcIOB 32 OJpE/lyBame Ha BCTEPHMOT MOTEHIHjan M ONMPABJIAHOCTA 33 Heropara

aruTMKaLmja.

PesynTatuTe MNPOU3NIE3CHA OJL HCTPAXYBAETO BO TPYAOT, YRAKYBaal Ha
npeanoct Ha HAWT Bo onHOC Ha VAWT, KaKo TIOCOO/BETHA TypOUHA 38 HHCTANPathC
Bo oOmacta Ha IlpuimTiHa, HaKO CE moTpeOHU JIOTIOTHUTCIHA ncTpakyBamba 34 J1a ce
JobujaT pesyaTaTHIe 3a TPOMSBOMICTBO ga HAMOH, OWIEjKM TOa ¢ ToKasaTciol KOJ
yKaxKyBa Ha HEJIOCTATOIIATE HA VAWT BO OJHOC HaA HAWT npu npou3BOJICTBOTO Ha

CNEKTPHYHA EHEPTHja.

Bo MCTpaKyBambeTo ¢ MPECMETaHO U BPEMETO, OJIHOCHO TEpHOJIOT HA OTMNATA,
Bpakame HA BIOXKEHHTE CPEICTBA 3a omnpeMara M HEJ3UHOTO pHCTATHpPAbe. 32
pHCTAIMpaHara ornpemMa ojf THIOT HAWT S300 Bo Hapesenara 00macr BO [puituna,
BpEeMETO Ha MOBpAT Ha nuBecTrimjara usHecysa 10,3 ropuH. Bo Tpysor ¢ NANeHO
TONKYBAME 33 OBO]j MTOZATOK, CO HET Ad ce oGjacHM OTPABJIAHOCTA HA BAKBAOT sagar, off

[OBEKE ACTIEKTH.

Knyunu 300posuL: Euepruja Ha BETEP (BeTepHa eHepruja), BETEpHU TypOWIH,
HAWT, VAWT, pyxa Ha BCTPOBH, bpexdenTHA pucTpuOynpja, METeopoJIoKa

cranuia, 0aza Ha mo/1aToru.
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