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Summary. This article summarizes the development and research status of coconut shell
fiber, briefly describes the preparation method of coconut shell fiber, and analyzes the performance
of the coconut shell fiber cement-based composite material through literature research method and
experimental research method, and points out that the material is in stress Application and
research value of green building materials in concrete structures.
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Beenenue

C xonna 1980-x romoB uHdppactpykrypa Kuras ObicTpo pa3BuBanack. Beero 3a HeCKOIbKO
necatwietu  Kurtail  npeBpatwicss M3 CEIBCKOXO3SIMCTBEHHOM — COLMAIbHOW  TPYyNIBl B
JIUBEPCUPHUIIMPOBAHHOE OOIIECTBO MPOMBIIIJICHHOCTH, CEIbCKOTO X03siiicTBa U Ou3Heca. BricoTHbIE
3/1aHMsI BO3BBILIAIOTCSA HAJ 3€MJIEH, collMaibHas 3KOHOMUKA CTPEMUTENIBHO Pa3BUBAETCS, a JOPOTU
MOCTENIEHHO TMPOJIBUTalOTCAd K ONaromoiay4HoMy ropoiy. B To ke Bpemsi, pocT CTPOUTEIHHOTO
Mycopa M 3aXOpPOHEHHI MOBCIOIy HaHEC CEePbe3HBIN yiiepO okpyxkaromiel cpeie. B magane 21 Beka
npe3uaeHT Cu 1[3unbpnuH B pykoBoAAIMX MPUHIMIAX MOJIUTHKHU 3€JIEHOTO Pa3BUTHS, BbIIBUHYTHIX
CeKpeTapeM Ha IATOM IUICHapHOM 3acenaHuu 18-ro 3acemanus LleHTpanpHOro KomuTera
Kommynuctnueckoit naptun Kurtas, nparmMaTiuHO «3€l1€Hast BOJAA U 3€JIEHbIE TOPBI - 3TO 30JI0ThIE
ropel U cepeOpsiHble TOpbl». McciaenoBaHMss KOMITO3UTHBIX MarepuasioB w3 ¢ubOpodeToHa u3
CKOpJIyIIbl KOKOCOBOTO Op€Xa MOTYyT HE TOJBbKO YAOBJIETBOPUTh HWH)KEHEPHBbIE MOTPEOHOCTH B
MOBBIIIICHUN TPOYHOCTH OETOHA, HO M YJOBJIETBOPUTH NOTpeOHOCTH HarmoHanpHOW mapTHH
[Ipu3bIBaiiTe K MONIUTHKE, 3HAYUT, YEHT J10JIPKEH PELIUTh.

KpaTkoe BBeieHUe U CTATYC HCCI€I0BAHUS KOKOCOBOI'0 BOJIOKHA

KoiipoBoe BOJOKHO sBisieTCs TOOOYHBIM HMPOJYKTOM KOKOCOBOTO opexa. B ocHOBHOM
OHO PACHpPOCTPAHEHO B TPOMUYECKUX M CYOTPONMUYECKMX PETHOHAaX U CTpaHaX, TaKUX Kak
I'yaunyn, Xaiinans, ['yancu, ®ynzsup, [lpu-Jlanka, Manaiizus u Taunana. Koxocosbie
najbMbl MOTYT TOJIy4aTh €ro 0e3 mepepbiBa B T€UeHHE Bcero rojga. KokocoBoe BOJIOKHO - 3TO
Pa3HOBUJHOCTh HATypaJbHOTO PACTUTEIBHOTO BOJOKHA, O0JIaIalONIEro XapaKTepUCTUKAMH U
npyxemtoouem. Ero ¢pusnueckue cpoiictBa cocrarisioT 100-450 mxm B aumametpe, 10-25 cm B
JUIMHY ¥ IOTHOCTH 1,12 1/ cM?. DTO JIMHHOE BOJOKHO C MHOTOKJIETOYHOM arjoMepupoBaHHON
cTpykrypoii[1]. KokocoBoe BOJIOKHO HMMEET HHU3KYI JHMHEHHYIO IUIOTHOCTh, PaBHOMEPHOE
pacrpeneneHue no JJIMHE, XOPOUIYI0 NMPOYHOCTh U HU3KYIO LIEHY. DTO XOpOIlIee HaTypalbHOE
pacTUTENIbHOE BOJIOKHO JJisi J00aBOK B KOMIIO3MIIMOHHBIE MaTepuaiabl. ApPMUPOBaHHBII
BOJIOKHOM KOKOCOBOT'O BOJIOKHA MaTepHasl UMeeT OOJIbIIoOe 3HAaY€HHE /IS MOBBIIICHHS yAapHOi
BSI3KOCTH M YJapONPOYHOCTH MaTepUajoB Ha OCHOBE IIEMEHTA, 3HAYUTEIbHOTO YBEIUYEHUS
SHEPruu paspylleHus 0eToHa U MpeAOTBpAllleHHs] XPYIKOro paspyiieHus 6erona. «Kokocosoe
BOJIOKHO» SBJISIETCS OJHMM H3 3€JEHBIX BOJOKOH. HecMoTps Ha TO, 4YTO KOHCTPYKIUA
O0e3omacHa, OoHa 00JIazlaeT TaKMMHU XapaKTepUCTHKAaMM, KaK 3al[uTa OKpY’XKaoIllel Ccpemasl,
sHeprocoepexkeHue, nepepadboTka OTXOJOB, CIOCOOHOCTh K pPa3lOKEHHUIO U pereHeparus.
KokocoBoe BOJIOKHO MOKET YIYUYLIUTh XapaKTePUCTHKH KOMIIO3UTHBIX MaTepHalOB M MOXKET
HCIIOJIb30BaTh €r0 YHUBEPCAIBHOCTh A pa3pabOTKU M NPUMEHEHHUS SKOJOTUYECKH YHMCTBIX
CTPOMTENbHBIX MaTepuanoB. KomOuHamus «3eleHbIX» BOJOKOH M MaTepuajoB Ha OCHOBE
[IEMEHTa JUIsl YJIOBJIETBOPEHUS TpPeOOBAaHUI HKOHOMHMKHM 3aMKHYTOTO IIMKJIA U YCTOWYMBOIO
Pa3BUTHUSI TPOMBILIUIEHHOCTH CTPOUTENbHBIX MaTe€pUalioB SIBISETCS OCHOBHBIM HaIlpaBlIEHHEM
pPa3BUTHSI KOMIIO3UTHBIX MaTE€pHaJOB Ha OCHOBE IEMEHTa, APMUPOBAHHBIX BOJOKHOM, B

Oymymiem.
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IMoaroroBKa M NpUMeHeHHEe KOKOCOBOI0 BOJIOKHA.

KokocoBoe BOJIOKHO MPOCT B U3TOTOBJICHUH U SIBIISICTCS] BAXKHBIM HATYPATLHBIM BOJIOKHOM JIJIS
KOMITO3UTHBIX MaTepHajOB Ha OCHOBE IIEeMEHTa JJIs T0OAaBJICHUS TIPOU3BOIHBIX. BOIOKHO M3 CKOPITYTIBI
KOKOCOBOTO Opexa JIETKO MOTYYUTh. MBI MOXEM HCIIOIh30BaTh METOJIbI (PU3MUYECKON TTOATOTOBKH TSI
MIOJTY4€HHsI BOJIOKOH CKOPIIYTIBI KOKOCOBOTO opexa. Bbl MoxkeTe BbIOpaTh pydHYI0, OITyMEXaHUYECKYIO
WIM MEXaHM3UPOBaHHYIO 00paboTKy; [2] Ero Ttakke MOXXHO NMPHUTOTOBUTH XUMHUYECKHMHU METOIaMHU,
ncnonb3ysa pactBop NaOH mnu CaO i 3amaunBanus Ui yAaJeHUs IEKTHHA U Bocka. KauecTBeHHO
MIPOMBITH BOJIOM M BBICYIINTh Ha Bo3ayxe. CorilacHO 0030py M CTAaTUCTUYECKUM JTAHHBIM, TOJIOBOM
00BbEM TPOM3BOACTBA BOJIOKHA M3 CKOPJIYIBI KOKOCOBBIX OpexoB cocTaBisieT 282000 ToHH, a IieHa
cocrapisier 0,5 pommapa CILHA 3a xunorpamMm; [3] OHO SpKO HIPOAEMOHCTPUPOBAIO €rO
HSKOHOMHUYECKYIO IIEHHOCTb M CTaTyC IPUMEHEHHs B BOJOKHE, M OHO CTajJO0 BO300HOBISIEMBIM
HCTOYHUKOM SHEPIHU C HU3KUM SHEPromnoTpedIeHneM, B KOTOPOM CPOYHO HYKIAIOTCSI MHOTHE CTPAHBI
Mupa, Paznaraembie v 5KOJIOTUUECKH YUCThIE CTPOUTEIILHBIEC MaTepHAIbL.

AHaJIU3 NPOU3BOAUTEIBLHOCTH KOKOCOBOI0 BOJIOKHA.

[Tyrem aHanu3a juTepaTypbl U aHaIW3a SKCIEPUMEHTAIBHBIX JAHHBIX MOXHO MOJYyYUTb, YTO
BOJIOKHO W3 CKOPJYIIbI KOKOCOBOTO Ope€Xa MOXKET YKPEHHUTh IIEMEHT, YJIY4IIeHHE COIMPOTUBIICHUS
Y TPEIIMHOCTOMKOCTH IIEMEHTHOM OCHOBBI MOXET IIOBBICUTH YIAPHYIO BS3KOCTh U IPOYHOCTH
LIEMEHTHOTO O€TOHa, a /100aBJIeHHE BOJIOKHA CKOPIIYIIBI KOKOCOBOTO Opexa B OETOH MMEET OOJbIloe
3HaueHue. Berymas B cocTaB KOMITO3UTHOTO MaTepraina Ha OCHOBE LIEMEHTa, IPOM3BOIMMOrO BOJIOKHOM,
BOJIOKHO MOXXET J(PQPEKTUBHO yIydllaTh MEXaHHMYeCKHE CBOMCTBA OCTOHHBIX KOMIIOHEHTOB,
YBEJIMYMBATh IPOYHOCTH IIEMEHTOOETOHA, a TAKXKE MOPO30CTOMKOCTh U BOJOHETIPOHUIIAEMOCTD, 8 TAKXKe
YMEHBIIIATh yCaJKy IIEMEHTHOM OCHOBBI M HMHIYIIUPOBAaHHBbIE MHUKpOTpeunrHbl. Ha HavanbHOM STare
Harpy>keHusl TPEIIMHbI HAYMHAIOT 3aJIP)KUBATHCA U IMPEISTCTBYIOT POCTY CPEIHHX U MHUKPOTPEIINH
B OCHOBAaHMHM U CO BPEMEHEM CTAHOBSITCS OCHOBHOM COCTaBIISIONICH BHYTPEHHEH Harpys3Ku. 3areMm
OTIPEIENISIOT TJIOTHOCTb,BJIATOIOTTIONIEHHE, BOAOMOMIIONICHUE, IPOYHOCTh Ha CKaThe U MPOYHOCTH Ha
Pa3phIB CIICMYIONMM 00pa3oM ISl ONPENENICHUs] «IIPOYHOCTH HA CXKATHE W TPOYHOCTH HA H3rM0
KOMITO3UTHOTO Marepuaja Ha OCHOBE BOJIOKHHCTOIO [IEMEHTa M3 CKOPIYTIbI KOKOCOBOTO opexa», Ho Mbl
TaKKe€ MOXEM CMEIIMBATh OMPEEIEHHOE KOJMYECTBO CTABHOTO BOJIOKHA M APYTMX MaTepHaoB
B KQUECTBE CTPYKTYPHBIX HECYIIMX KOMIIOHEHTOB ». BOJOKHO M3 CKOpPIYITbI KOKOCOBOI'O Op€Xa UMEET
XOpOIIIee BJIAronorioIeHHE, BECOBYIO IJIOTHOCTh M IPOYHOCTh HAa M3rHO. Jlydire, mosToMy Mbl MOXKEM
MPOU3BOJIUTH €r0 B COOTBETCTBHM C €r0 AKCIUTyaTallMOHHBIMHM XapakTepucTukamu. [Ipon3BoacTBo
JIETKUX 3aMOJIHSIONIMX MaTepPUATIOB SKOJOTMYECKH YMCTHIE CTPOUTENHHBIE MaTepUalibl C BOJIOKHOM W3
CKOPJTYTIBI KOKOCOBBIX OPEXOB B KaueCTBE OCHOBHOM JTOOABKU: TaKHe KaK PeXyIascs OSTOHHAs IUTUTa

JPEBECHO-TUIACTUKOBAsT KOMITO3UTHAS IUIMTAa M3 KOKOCOBOTO BOJIOKHA KOKOCOBAsl BOJIOKHHCTAsS
000J104Ka M3 LEIUTIONI03HOro Getona (4) KOKOCOBOE BOJIOKHO OTHECTOMKOE M BOJOHENMPOHHMIIAEMOE
KPOBEJIBHOE TOKPHITHE BHYTPEHHHE CTeHbl MHoroeneBble Jlocka (5) JlekopaTHBHAS IMIICOBAs TUINTA 13
KOKOCOBOTO BOJOKHA (6) MI30/AIHOHHbIE MATEPHAIIBI TSl HAPY/KHBIX CTCH U3 KOKOCOBOrO BOJIOKHA 1 T.JI.

3aKiro4eHre U MepCIEKTUBBI.

B nocnennue roapl pazpaboTka U UCIOIB30BaHUE PUOPOIIEMEHTA U3 CKOPIIYITBI KOKOCOBOTO
opexa u (pubpobeToHa KUTAWCKUMU YYEHBIMU - JIMIIH Manias 4acTh. [lo0aBieHre U UCMOIb30BaHUE
HaTypaJIbHOTO BOJIOKHA JIOJDKHO CTaTh HOBBIM HaIlpaBJIE€HUEM IS DHEPTUYHOTO Pa3BUTHUSA
nHGPaCTpyKTYpHBIX MpoekToB Kutas. Kak HOBBIM THI CTPOUTENFHOTO KOMIIO3UTHOTO MaTepuaa,
0€TOH U3 KOKOCOBOTO BOJIOKHA MOJKET HE TOJBKO 3KOHOMUTH SHEPIVIIO, YMEHBIIIATH 3aIps3BHEHNE 1 3aIlHILATH
OKPY>KAIOIITYFO CPEITy, HO TakKe OOSCTICUMBACT YCTOMUMBOES PA3BUTHE TIEMEHTOOCTOHHOM MPOMBIITICHHOCTH. Takum
00pa3oM, OH MOXKET YIOBJIETBOPUTH MPOM3BOACTBEHHBIE TOTPEOHOCTH CTPOUTEIHHOM OTpaCid H
CHOCOOCTBOBATh TMOSBICHUIO W PAa3BUTUIO HOBOTO THUIA WMHIYCTPUU OKOJOTHMUECKUA UHCTBIX
CTPOUTETBHBIX MATEPHUAJIOB C THICSYAaMHU BCTIOMOTATEIBHBIX MPOAYKTOB M3 CKOPIYIHI KOKOCOBOTO
opexa. OJIHaKO € MaKpOIKOHOMHYECKON TOYKM 3pEHHUs, XOTS CaMO BOJOKHO M3 CKOPIYIbI
KOKOCOBOTO Op€Xxa MMEET TaKhue MPEUMYIIECTBa, KaK BBICOKAs MPOYHOCTh, MOIYJIh YIPYTOCTH,
CTOMKOCTH K KHCIIOTHOH U IIETOYHON KOPpO3uH, O€30MacHOe UCIIONh30BaHKe, HU3Kas 1ieHa u T.4. U
OOJBIIIE TOAXOMUT JIJIsl TIOBBIMICHUS WHXEHEPHOW TPOYHOCTH, OHO TaKXKE HMEET IUJIOXYIO
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IMCHEPCHI0O M HEJOCTATKH HU3KOH IPOYHOCTH CBSI3M MAaTPUIBl M TIOJMMEPH3alUU BOJOKOH
TpeOyIOT JaibHEHIIEr0 U3YUEeHUS U 00CYKICHUSI MHOTMMHU YYEHBIMHU, YTOOBI pa3paboTaTh Oosblie
HOBBIX BOJIOKOHHBIX TIPOJAYKTOB M3 CKOPJIYIBl KOKOCOBOT'O OpeXa M HOBBIX CTPOUTEIBHBIX
MaTepHaoB, KOTOPbIE MOAXOISAT /Uil CTPOUTEICTBA MHKCHEPHBIX 3/IaHHA.
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Summary. First, the distribution of wind energy resources in my country is described, and
then the development status of onshore wind power and related technologies of wind turbines, as
well as the distribution and utilization of coastal wind energy resources are analyzed. Finally, the
current problems of wind power generation in my country are analyzed, and the future development
of wind power is given an outlook.
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1 Development of onshore wind power

1.1 Development history of land-based wind energy resources

Since the beginning of the new century, my country’s wind power industry has continued to
develop rapidly. Since 2005, my country’s cumulative total installed capacity growth rate has
exceeded 100% for six consecutive years. By the end of 2010, my country’s total installed wind
power capacity had surpassed that of the United States and ranked first in the world [ 6]. In 2009,
the "New Energy Industry Plan" was also promulgated, which confirmed that 7 wind power bases
with a capacity of 10 million kilowatts will be established in Gansu, Inner Mongolia, Xinjiang, Jilin,
Hebei and Jiangsu. In 2020, the total installed capacity of the seven bases will reach 170 million kilowatts [7].

1.2 Related technologies for onshore wind turbines

At present, the operation modes of wind turbines in the world mainly include independent
operation, joint complementary operation and grid-connected operation. Among them, wind turbines
and generators are the two main parts of wind power generation systems that realize
electromechanical energy conversion, and the power and speed control of wind turbines and generators
is one of the key technologies for wind power generation.

In order to control wind turbines and generators, there are currently three main methods in
China: constant-pitch stall adjustment, pitch adjustment, and active stall adjustment.
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