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MexanHKa ua
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at@ecoenergia-bg.eu ai@ecoenergia-bg.eu

OnpedemHemo na enepzuuHUH nomemfucui na ennrbpa set dadeua ruioufadKa Moyce da ce
U36bpuiu edea cned manus ua napamempume HO nomoKa e momcama Ha u3Mepeane.
Hscjiedeanemo HO mesu napOMempu ce ocbUfecmeaea c noMomma HO usMepeamemo
odopydeane, MOHmupano na pasjimnu BUCOHUHU etpxy BUCOKO Mamna. B Hacmoxufama
pa6oma ca paszjiedanu munoeeme Mavmu u usMepeamemo odopydeane, u36opT>m UM e
saeucuMocm om ycjioewma, KOKYTIO u u3ucK6anmma wbpsami c MOHmupanemo ua
u3MepeamejiHume npu6opu. Hanpaeen e Kparm>K npezned Ha eudoeeme
KpamKocpoHHU u

dyMU
Mavma, usMepeamenno odopydeane, KpamKOCpOHHii u dT>mocpomu

C3

Ha eneprHHHHa noxeHi];naji HE
aa flaaena njioma^Ka Moace aa 6t,ae

nanpaBCH caiwo cuefl anajiHS na napaMexpHxe Ha
noxoKa B TOHKaxa (TOHKHTC) na HSMepBaHexo. Hafi-
TOHHH3T HaHHH 33 OnpefleJiaHCTO Ha 6HeprHHHH5I

na BHconHHaxa na xi6a na
e npe3 nocxaBane na

o6opyaBane (aneMOMexpH) na xaxasa
HJIH 6JIH3K3 H3 H6a. TtH K3XO Xyp6HHHHXC

flocxa BHCOKH ce najiara npnGopuxe a
HHCxannpaHH cx>mo Btpxy BHcoKa Kyjia
HHaxo BHCOHHHa e npcnoptHHxejiHo aa Gt^e OKOJIO
2/3 BHCOMHHaxa na icyjiaxa na Bexporenepaxopa.

OCBCH aHCMOMCXpH 33 H3MepB3He H3

CKOpocxxa Ha Bartpa Btpxy MaHxaxa ce nocxasa H
flontjiHHxe^HO oGopyflBane (BexponoKasaxejiH,
xeivmepaxypeH H GspoMexpHHen censop) c ueji no
XOHHO onpeaejiane napaiwexpHxe H3 noxoKa Btpxy
njiomaanaxa. B 33BHCHMOCx ox MecxononojKeHHexo
Ha H3cjie^BaHHa xepen H rjiasno ox KjiHMaxHHHHxe
oco6eHocxH na flaflenoxo Macxo ce ronojmax

XHH HSMepBaxe^HH npnGopn c uen
XOHHO H e(j)eKXHBHo onpeflejiaHe

H3 BexpoBHa HOXOK.
MOHXHpane na o6opyflBanexo ca

pe^Hua H3HCKB3HHa no oxHomemie
BHCOHHHS H oxcxoanHa na ype^Hre

ox Manxaxa, XT.H icaxo xa OK33B3 BJinae Btpxy
n3MepB3HHaxa Kaxo CMymasa noxoKa cjie^ nea. 3a
aa ce nojiyHH KanecxBena 6a3a /lanHH, Heo6xo^HMa
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3a nanpasaxa na BexpOBH
xpa6B3 aa 6i>ae

XOBS

BH/IOBC MereopoJiorHHHH MRHTH H

PasnpocxpaHeHH ca asa OCHOBHH xnna
KOHCXpyKUHH Ha MexeOpOJIOrHHHH M3HXH - TptSHH

H pemextHHH.
Tp'bdnume MemeopojioeuHHU Mcmmu (4>Hr. 1),

npeacxaBJiasax nocjieaoBaxejino napeaeHH xpi>6Hn
CeKUHH, 33XB3H3XH BflHa KT.M flpyra HOCpe/lCXBOM

KOHycna crjio6Ka. TSKT>B XHH ManxH ce npe^Jisrsx c
BHCOHHHa ox 10+70 m npe3 10m.

PeiuemwHume memeoponozuHHU Matmu
((J)Hr. 2), npeacxaBjiaBax pemexbHHa
pa3fle;ieHa na ox^ejiHH CBKUHH Kaxo
MOflejiH KI>M MOMenxa ca c BHCOHHHa 82 m H 105
m. 3a H3MepBanna na BHCOHHHa naa 80 m xa3H
KOHcxpyKuna e npenoptHHxejina, 3apa^,H Hefinaxa
no-BHcoKa ycxoHHHBOcx B cpaBHBHHe c
xaKasa. Pa3nojio>KeHHexo Ha oGopy/jBanexo
npaBHJiaxa H cxanaapXHxe, icaicxo npn xpi>6HHa xnn
M3HXH.

Bpoax Ha HHBaxa 3a HHcxajinpane aa
aneMOMexpHxe Btpxy MaHxaxa 3aBHCH ox HeKnaxa
BHCOHHHa H He 6HBa fla e no-MajitK ox ABC. ToBa ce
npaBH c ueji no3HaBafiKH CKopocxxa na saxipa 3a
flB6 OXflCJlHH XOHKH (BHCOHHHH) H3fl SCMHaXa

noBtpXHOCx aa 6t̂e nocxpoen npo(J)Ĥa na Baxtpa
no BHCOHHHa. ToBa e MHOPO saacna
HH({)OpMaUHa HCo6xOflHMa 33 H36opa H3

Xyp6HH3 33 CtOXBCXHOXO M8CXO.



BO HdX9WOJM9HB BXBMHXMBdu 3 3XHHE8£IfOU£H

OX09h-HBfJ 'BtfH8 OMITOMBH XB8Hg 9X 9HaX9H9tf BH HO

BUHHHHdu H BIIHX XO X9OWHOH8BE 8 H HdX9WOJM9HB

XBhHdBH 90 BdlXBB BH BXXOOdOMO BH 9HB8d9W£H

BE BXBSXOHOdxoX OXBH9WOU9 9g OXMB}[

ndogndu awnHvaumsdawtn VH

•BXhBW

•[\] HXdBtfHBXO 9XHHX93XO10 XBStfaLTO

H KHaoiroX HE9X HMhHog -gHEStfAdogo
OXOHIT3XHd9JM£H BH 9HBdHXHOW Hdll H B3EBUO 90

Bf BagBdx 9HHBOXO£Bd B8OX 'OITBX OXOH9h9XgO BH

BdlX9J\BHtf HX1II GHZ, 1O 9HHBOXOEBd BH d9XSBdBX

HO BHHdBHHWBIT BtnS.daEq.3 Xq.MOXOU 9h 'OH98OHBXOX

3 BIT3X HHhHdl/'HHirHn BH 3HBhHXgO HdjJ

'B9H XO BSBHiraOU 90

9H BtT 9h BMBX 'BXBXhBW XO 9HHBOXO£Bd OWHXO^UOf

OHITBWHHHW BH H93BXOOU 9fq.g Bf dO£H90

HEOX OJMHtfOXg09H 9 OtHBE OXg •HHHEfi' HHd989H

BH 3HB30HUBE Of gt/gaof 3ln H E3OX XO 9BHIT8OU

90 9tn OW9XHHW3H HOX OITBX OXOH3h3XgO fEE

OH9aXOf9doOU9H EdHWBH 90 XOOdOHO BH 3HEad3IM£H

BE XldOEHSO OMy 'SHHSiraBduEH

aq,a H OH 'OHirBXHOEHdox a OPVEO SH
BH HXH9HOUWOM H 3H93 BO 9nHITB]-[ '

8 B3BHHW3du (OITBX OXOH9h9XgO Hl/sdu) OHdBHHWBlf

XO OX3HH3h3X OXBM BP9ITO BBOdXHS EdHIMdO({)

90 B9H fBE H BXEXhBPV EhHXgO MOXOU BH3OdX9g

^,BHH9hHHBdjO HE3X BJBITBH O3MB>[ 'BXEXhEN

BH BXOO XO 3HHBOXOXO OXOHXBX H OXMBM 'BH9WBd

Xxdia gxHfsdX BH 3HH9»oirou£Bd

BH BHHBOXOEBd HWHXoXuOl/ 9XHH1TB1MHHHI\U EO B3H BJ^ '£ 'JH<|) EH OHSaEXOttsdll

9 BXhBw BHhHJOirodo9X9w Xxd^a ox9HBatrXdogo
EH 9HH3)KOirOU£Bd BH BW3XO BHUHnHHdjJ

•BXhBW BHQ«ldl

"dO£H90 H3hHdx9WOdEg H B3BXOOU 90 BXIOOHXIITII

BH 9HKIf9f9duO OHEHHSdu-OU E£ •BHnBHffBd

B39hHq.ITO BXESBdll BH 9HB3JBg£H IT9ll 0 BXEXhCTV

BH BHBdxO BXBHd3330 XO XOOHMCOWEia OH B9B100II

90 dO£H30 BHHdXxEdsiIWOX •BXBdXj.Bd9IIIM9X 10

HOH3BE OMBdU BHBdxO BO30 XO OXBOH 'BXXOOHX1IT1I

BH BHITEHOHndOHOdll 9 BHHgdXx BXBHdlXBa XO

XOOHfnOJM BXBHBdHd9H9J OXO&IBE 'dqXOIMEdEU H9)KBa

9 BX 'Efgdo BXBHITOMO BH BXBdXxBd9LIIM9X ESdSWEH

Bf OXHOM 'dO£H90 H9dCLBd9UIM9X EH OX9HB3BXOOII

H 9 9HB3MOHEH OHITOXroKITlfBE

•dqj,B3 BHHW9£Hdu BH

XBHOWOdH OITBtl OXBH OXHOM 'HHOE

H Hdotf XE3MHHE13 HBhXlfO HOMBH g '3HH3h3X

OH9xXlM09H (XOOHXdiaOLI BXBHW9E XO OHShSITBfiXO)

OXOHmHIS BH HEBX XO OH38X33fil13

90 BMOXOU BH BXXOOdOMO OX9flM 'HOITO

EdHI\dO(J) 90 XOOHXdiaOU BXBHW9£ Of XOOEHirg 3 3h

'EXMB*!) HfBdou BJBITBH 90 BSOX '
BOdg BSff JMXlMHHHJV HHBdHITEXOHH

Btf OHir9XH5Kirq.to'B£ 9 UI QE ffBH BHHHOOH3 0 HXhEJM

HHhHJOITOdO3X3W BH OX3HB3EITOUEH Hd[J

•Hir9XB£BMOUOdX33 HH3h3dEH E

BH BXtaOWOU 0 B3BXO B3OX 'BMOXOU EH

BH OX9HBIT9tf9dlIO 3 dqj,9lVBdBU SOhOHTM

9 BdaJ-BS EH BXBMOOOU BH OX9HBXHHXQ

"3HBatrXdogo H HXhBMi



MexauHKa na Maninnnve

HaiiiKOBHxe. Te npeflcxaBJiasax xpn noJiyc<J)epH,
pa3noJio>KeHHe na irbJi ox 120° noMe^KAy CH.
XapaKxepnoxo npn xax e, He ce noBJiHaBax He caMO
ox xopHSOHxajmaxa, HO H ox BepxHKannaxa
KOMnoHeHxa Ha BtsAyuiHHa HOXOK. Kajin6pauHaxa
Ha xosH XHH ceH3opH ce H3BT>puiBa B cneiniajiHH
aepOAHHaMMHHH xynejiH, cepxHcjjuuHpaHH no
MEASNET cxaHAapxa.

<Dnr. 3. PasnojiojKCHHe na ypeanre.

nO-M6KH KJlHMaXHHHH yCJIOBHa (MaJTbK

6poH AHH c oxpnuaxejiHH AHCBHH XBMncpaxypH,
pecneKXHBHO jiHnca na oGjieaeHaBane) Morax #a ce
H3nOJ13BaX O6HKHOB6HH HaiUKOBH

(tj)Hr. 4a). TexHHHX pa6oxen o6xBax e B
ox (H50 m/s. ripn CKOPOCXH naA 50 m/s rpeujKaxa
ox HSMepBanexo 3HanHxejiHO Hapacxsa.

a) 6)

Onr. 4 THnoBe

B)

nO-X6>KKH KJIHMaXHHHH yCJIOBHH

(npofli>ji>KHxejieH nepnofl ox BpeMe c oxpHuaxejiHH
xeMnepaxypH, pecneKXHBHO nanHMHe na
o6jieaeHaBane) o6nKHOB6Hoxo o6opy^BaHe e
BT>3Mo>KHo fla 3aMpt3He H Aa ce npeycxanoBH
neroBaxa HopMariHa pa6oxa. Tosa flOBe>Kaa ^o
jinnca na aanHH ox H3MepBaHexo, xaxo B MHOFO ox
c^ynanxe XO3H nepnoa Moace j\a npoaiJDKH ox AHH
AO Meceu. B XOSH c^ynaH ce npenoptMBax
HarpeBaeMH ancMOMexpH ((J)Hr. 46), KOHXO
KoncyMHpax AonuiHHxejiHO ejieKxpHHecxBO sa

H no XOSH nanHH npeAOxspaxaBax

H ABaxa XHna aneivioMexpH ce H3HOJi3Bax
caMO 3a onpeACJiane Ha xopHSOHxannaxa CKOpocxna
KOMnoHCHxa. 3a onpeAenanexo na Bepxracajinaxa
KOMnoHenxa ce nsnojissax cneuHanHSHpaHH
yjixpa3ByKOBH aneMOMexpH ((J)Hr. 4s). IlpH xax e
BT>3MOJKHO C H3KJIK)HHXeJlHO TOJiaMa XOHHOCX A3

6tAax onpeACJieHH KOMnoneHXHxe na CKOpocxxa no
ABexe OCH x H y. Te ce HsnonsBax c ueji Aa ce
onpeAenH nanpennaxa KOMnonenxa Ha CKOpocxxa, a
ox xaM Aa ce onpeAeJiax H xyp6yjieHXHnxe

na BtsAyuiHHa noxoKa, HMamn rojiaMO
npH no HaxaxtujHOXo npoeKXHpane na

napK. HeAOCxaxtK na XO3H XHH
aneMOMexpH npeA ropHHxe ABa e 3HaHHxe;iHO no-
BHCOKaxa My uena.

BexponoKasaxejiHxe (4>Hr. 5) oxHHxamH
nocoKaxa na BexpoBHa HOXOK HMax oGxBaxtx na
ACHCXBHC ox 0^-360° npH rpeuina ox OKOJIO 5^-8°.

<Dnr. 5 BeTponoKasareji.

TeMnepaxypnHax ceH3op ((J)Hr. 6)
xepMOABOHKa c AHana3OH na pa6oxa

B HHxepBajia ox -40°C AO +50°C.

\r
<J>Hr. 6 TeMneparypeH cenjop.
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TmioBe M3HTH H o6op\'ABaHe...

na axMocibepHoxo najiarane ce
OT 6apOMeXpHH6H CCH3OP (<|)Hr. 7) C

paGoTCH oGxBax B nnxepBajia 15-^115kPa H TOHHOCT
±1.5kPa.

. 7 EapOMerpHHCH cetoop.

H3MepB3HHH

Ho oxHomeHHe na npo;xi>Ji>KHxejiHOcxxa CH
HSMepBamiaxa Morax j\a 6i,a;ax pasaejienn na
THna: KpamKocpoHHu H

KpamKocpoHHume
OT e/jHH flo HaicojiKo Meceua. Taxnaxa ocnoBHa HCJI
e ,na ce noJiyHH o6ma npeacxasa H ntpBonaiajiHa
HH(j)opMauna sa BexpOBna noxenmiaji Ha
KOHKpexeH xepen. Ilpn XOSH xnn HSMepBanna ce
H3non3Bax rjiaBHo KT>CH MaHXH (oGHKHOBeno c
BHCOHnna 30 30 m) nopaan no-HHCicaxa
HHCxajiauHOHHa uena, no-necnoxo H CBXHHO
o6cny>KBaHe, KaKxo H no-MaiiKo Ha 6poS
HHcxajiHpaHH H3MepBaxejiHH ype^H. PesyjixaxHxe
ox KpaxKocpoHHHxe HSMepsaHHa ca floGip
ntpBOHaHa^eH noKasaxen 33 B3eMaHe na pemenHe
no oxHouieHne oxxBtpnane HJIH npHCMane Ha

x.e. npeMUHasaHe HJIH ne IO.M no-

usMepeamiH ce npoBeayjax
nepHOfl ox BpeMe (MHHHMYM33 aocxaxtHHO

ro^HHa), KOHXO MOJKC aa npofltJi>KH RKQ HJIH
noBene ro^HHH. TOSH XHH H3MepBaHHa ce
H3BtpUJBaX C BHCOKH M3HXH - B HOBCHeXO CJiyHaH

50 m. Taxnaxa BHCOHnna ce onpeaena B
ox pejie<j)a na njioma^Kaxa,

OKOJiHocxxa (npenaxcxBHaxa) H npoeicxnaxa
HE Kyjiaxa Ha Baxipnaxa xypGnHa.

HSMepsaHHa ce npasax c ueji Aa ce
ox e^na cxpana npeuHsno eneprHKHHa
na Baxtpa, a ox apyra p,a ce HanpasH

anajiH3 no oxnoiiieHHe Ha nocxoancxBoxo na
saxtpa no rojieMHHa H nocoica B roflHiuen acneKx.
Ha 6a3axa na xe3H HSMepBanna e B^SMOHCHO aa

nocxpoen H Baxtpen axjiac 3a pernona npn
Ha no^xoflaiUH H npneMJiMBH pe^epenxHH

Hacxoxmaxa pa6oxa e (JiHHaHCHpana no npoeKT
002-48/10.12.2008, 'Pa3BHTne na cneuHajiHsupana

HHijjpacxpyKxypa sa HBCJieflBane noxeHUHajia na
H Baxbp', KOHKypc 'PA3BHTHE HA HAYHHA

HHOPACTPYKTyPA', OOHA 'Hay^HH HscjieflBaHHH',
MOH

JlHTepaxypa
1. Standard for the preparation of wind energy
assessments; German wind energy association; Advisory
board for wind resource; 2. Edition 2005-02
2. Recommendations for the documentation of wind
measurements in the context of assessment of energy
resource for wind energy projects; German wind energy
association; Advisory board for wind resource; I edition
2003-09-25.
3. VDI 3786 "Environmental Meteorology -
Meteorological Measurements, Part 1: Fundamentals",
edition, November 1995.

MASTS AND MEASURING EQUIPMENT FOR WIND POTENTIAL
RESEARCH. TYPES OF MEASUREMENTS.

Petar Petrov, Angel Terziev, Anton Ivanov

Summary
Determination of wind energy potential of a site may be made after analysis of wind
parameters at the point of measurement. The study of the parameters is carried out using
measuring equipment installed at different heights on the mast. In this work are discussed
measuring equipment types and their choice depending on climatic conditions and
requirements, also are described the requirements for their mounting on the mast. It is a brief
overview of the types of measurements - short-term and long-term measurements.
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