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rezume
venaxebis setyvasawinaaRmdego gadaxurvebis badisebur konstruqciebis gaangariseba, qaris datvirTvebis normebis axali redaqciis  gaTvaliswinebiT
 Cvens qveyanaSi dReisaTvis didi yuradReba eqceva mevenaxeobis dargis ganviTarebas. problemis aqtualobidan gamomdinare didi mniSvneloba eniWeba venaxebis dacvas sxvadasxva tipis bunebrivi xasiaTis zemoqmedebisagan. rogorc cnobilia, Zlieri setyvis zemoqmedeba mniSvnelovnad azianebs vazis yvela organos, negatiur zemoqmedebas axdens mis zrdaze da yurZnis xarisxze. 
      Catarebuli gamokvlevebi aCveneben, rom ekonomikuri TvalsazrisiT vazis dacvis yvelaze efeqtur meTods warmoadgens baduri gadaxurva.
  mecnierebis da gamomgoneblebis mier damuSavebuli iyo venaxebis setyvasawinaaRmdego gadaxurvebis sxvadasxva tipis meqanizirebuli mowyobilobebi, rogorc yofil sabWoTa kavSirSi, aseve evropisa da aziis sxvadasxva qveynebSi. romelTa azriT setyvisgan dacvis efeqturoba damokidebuli iyo aramuSa mdgomareobidan muSa mdgomareobaSi  gadasvlis xarisxze.
     Cvens mier damuSavebuli setyvasawinaaRmdego gadaxurvebis ramodenime mowyobilobidan  gTavazobT erT _erTi saukeTeso variants, romelic   uaryofiTad ar moqmedebs vazis saerTo ganviTarebasa da  yurZnis xarisxze da agreTve venaxis setyvisgan dacvis avtomaturi sistemis mowyoba metad aqtualuria.
sistemis muSa mdgomareobaSi gadasayvanad  milebisa da specialuri mowyobilobis saSualebiT muSa siTxes Wirxnian sayrdeni boZebis siRrueSi. dguSi da  Woki muSa siTxis wneviT gadaadgildebian zemoT, romelsac mosdevs damWerebis gamosvla siRruidan da SeuRlebis elementebis, masze damagrebuli gorgolaWebiani damWerebis da mimarTvelebis amoZraveba. amoZravdeba agreTve moqnili fersos blokze uZrvad damagrebuli setyvasawinaaRmdego badis  boloebi. dguSis sahermetizacio rgolTan Sexebisas momentalurad  wydeba muSa siTxis  miwodeba da dguSis siRrueSi warmoqmnili wnevis xarjze xdeba sistemis fiqsacia. sistemis aramuSa mdgomareobaSi gadasayvanad muSa siTxes gamoqaCaven mowyobilobis siRruidan. dguSi da  Woki gadaadgildebian zemodan qvemoT. amasTan saxsruli kvanZebis irgvliv xdeba damWerebis  mobruneba, maTi CaRrmaveba siRrueSi. gorgolaWebiani blokebi gadaadgildeba damWerebis mimarTvelebSi SeuRlebis elementebTan erTad. gorgolaWebiani blokebi Casvlas siRrueSi ewinaaRmdegeba dgaris Tavi. am process Tan axlavs  moqnili fersos moZraoba. rgolebi srialeben moqnil fersoze da setyvasawinaaRmdego bade ikeceba.

yovelive zemoTqmulidan gamomdinare venaxis setyvisgan dacvis avtomaturi sistemis mowyoba metad aqtualuria.
    sadoqtoro naSromis mizania venaxebis setyvasawinaaRmdego gadaxurvebis badiseburi konstruqciebis optimaluri sqemis damuSaveba, gaangariSeba qaris datvirTvaze da avtomaturi marTva, aramuSa mdgomareobidan muSa mdgomareobaSi gadasayvanad.
   sadoqtoro  naSromis mecnieruli siaxle mdgomareobs SemdegSi:

· damuSavebulia setyvisgan dacvis gadaxurvebis sxvadasxva konstruqciuli sqemebi da SerCeulia optimaluri.

· SerCeuli optimaluri konstruqcia gaangariSebulia mosalodnel datvirTvebze da SerCeulia konstruqciis kveTebi, zomebi, sortamenti da konfiguracia.

· damuSavebulia gadaxurvis konstruqciis avtomaturi marTvis sistema da gaangariSebulia hidravlikuri sistema, romelic aucilebelia misi gaxsnisa da daketvisaTvis.

· Catarebulia sistemis teqnikur_ekonomiuri gaangariSeba da damtkicebulia misi upiratesoba rogorc konstruqciulad ise ekonomiurad.
Abstract

Analysis of vineyards hail protection mesh covering structures, with taking into account the norms the new edition of wind loads
 

 In our country nowdays the great importance is given on the development of the viticulture sector. Proceeding from the urgency of the problem great importance is given on the vineyards protection from the different character natural exposures. As it is known that the strong hail significantly impact damages the grapevines all body, its negative influences on growth and quality of grapes.

Conducted studies show that the from the economic point of view the most effective method of grapevine’s protection represents the mesh covering.

  By the scientists and inventors were developed different types of vineyards hail protection covering of mechanized equipment in the former Soviet Union, as well as in various European and Asian countries. Due their opinion the effectiveness of hail protection depends on the quality of transition from non-operational state to working condition.

     From developed by us several hail protection covering devices we offer from one of the best version, which does not affect negatively on the total development of the grapevine and grape quality and vineyard as well as on the hail protection automatic system is more topical.

From the system transferring in working condition by the pipe and special devices the operational liquid would be pressurized in the supporting columns hollows. The piston and rod due the working fluid pressure moves upward that is followed by supporter’s removal from hollows movement of conjunction elements with attached on its rollers supporters and guides. Starts to move also fixed attached on the flexible hubs fixed attached hail protection grid ends. During the touching with sealing ring immediately terminated the working fluid supply and due the piston’s hollow pressure occurs the system fixing. For the system’s transfers in the non-operational state the working liquid would be pressurized from the device’s hollow. The piston and rod  would move from upward to. Simultaneously around the hinges  nodes occurs the supporter’s rotation, their deeping in hollow. The blocks with rollers moved in ther supporter’s guides together with conjunction elements. The blocks with rollers and arrival in the hollow resist the column’s head. This process is accompanied by a flexible hub’s movement. The rollers are sliding on  the flexible hub and hail protection mesh would be folded.

All of the above the mentioned theb vineyards hail protection automatic system is very problematic.

PhD thesis aims is to development of optimal scheme of vineyards hail protection mesh covering construction, calculated on the wind load, and automatic control, for the non-operational state transfers in working condition.

Scientific Novelty of the doctor’s thesis consists in the following:


· Are developed the standard hail protection covering various structural schemes and is selected the optimal.

· The selected optimal structure is calculated on the expected loads and are selected the structures cross-sectiuons, dimensions, and configuration.

· Is developed the covering’s structures automated control system and is calculated the hydraulic system that is necessary for opening and unfolding.

· Are conducted the system’s technical-economic calculation and is approved its structural advantages as well as economical.
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Sesavali

        Cvens qveyanaSi dReisaTvis didi yuradReba eqceva mevenaxeobis dargis ganviTarebas. problemis aqtualobidan gamomdinare didi mniSvneloba eniWeba venaxebis dacvas sxvadasxva tipis bunebrivi xasiaTis zemoqmedebisagan. rogorc cnobilia, Zlieri setyvis zemoqmedeba mniSvnelovnad azianebs vazis yvela organos, negatiur zemoqmedebas axdens mis zrdaze da yurZnis xarisxze.   

       atmosferuli naleqi _ setyva _ aris myari kristaluri naleqi araumetes 0,5 sm diametris.

    soflis meurneobisaTvis setyvas mniSvnelovani ziani moaqvs. v.m. gigineiSvilis, v.p. pastuxis da r.f. soxrinis monacemebiT igi xSirad modis amierkavkasiaSi, kerZod azerbaijanis, somxeTis da  saqarTvelos teritoriaze.  soflis meurneobis kulturebs ZiriTadad 1-2 sm-is zomis setyva ayenebs zians.

     zafxulis TveSi setyvis procesi ufro intensiuria, vidre gazafxulze da Semodgomaze. amitom weliwadis cxeli periodisaTvis setyvis patara nawilakebi ver aRweven dedamiwamde. setyva aris _ konusiseburi, sferuli da elifsuri. msxvili setyvis zoma TiTqmis 5 sm-s aRwevs da SeiZleba Segvxvdes masze ufro didic. xSirad vardeba uformo saxiT, rogorc yinulis natexi.

     setyva RrublebSi warmoqmnis setyvis biliks, romlis sigrZec damokidebulia setyvis intensiur Camocvenaze da adgilis orTografiaze. zogierT SemTxvevaSi setyvis xaliCa (biliki) wydeba mdinaris WalebSi da Zlierdeba qedebze.

     setyva warmoiSoba sqel konvenciur RrublebSi, romelic 6 km-ze ufro maRla adis dedamiwidan. dedamiwis haeris sqeli fena gaTbobisas farTovdeba da misi simkvrive xdeba naklebi garSemortymul atmosferoze. Tbili, ufro msubuqi haeri iwyebs “amotivtivebas” garSemortymuli civi haeriT, rasac mihyavs konvenciuri Rrublis warmoqmna. aseT Rrublebs eZaxian Sigamasobrivs, ramdenadac maTi warmoSoba haeris masiT xdeba.
    konvenciuri Rrublebi ufro xSirad Cndeba, roca Tbil haerSi iRvenTeba civi haeris masa. am process frontuli ewodeba. isini moicaven did teritorias.

    setyva intensiurad modis im SemTxvevaSi, roca atmosferos Zlieri gaTboba droulad emTxveva civi haeris masis SemoWras. amitomacaa, rom setyva xSirad dRis meore naxevarSi modis _ 1300_1900 sT-mde.

    Catarebuli gamokvlevebi aCveneben, rom ekonomikuri TvalsazrisiT vazis dacvis yvelaze efeqtur meTods warmoadgens baduri gadaxurva. misi arsi mdgomareobs imaSi, rom rkina _ betonis dgarebze sibrtyiT iWimeba kapronis bade. am meTodiT vazis setyvisgan dacvisas vawydebiT mTel rig problemebs. kerZod: rkina _ betonis grZeli dgarebis  damzadeba maTi naklebi xanmedegoba CveulebrivTan SedarebiT, baduri tilos mier nargavebze Tbomedegobis Semcireba, daCrdilva da sxva. aseTi sibrtyuli gadaxurvis uaryofiTi mxarea is, rom bade muSa mdgomareobaSia, rogorc vazis zrda _ ganviTarebis, aseve zamTris periodSic. qarisa da Tovlis saxiT mosuli atmosferuli movlenebi mniSvnelovnad azianebs  bades da gamohyavs mwyobridan. aRniSnulis Tavidan asacileblad daiwyes badis muSa mdgomareobidan aramuSa mdgomareobaSi gadayvana. es ukanaskneli Zalze Sromatevadi procesia, romelic muSaxelis meSveobiT meqanikurad xorcieldeba.

sistemis muSa mdgomareobaSi gadasayvanad  milebisa da specialuri mowyobilobis saSualebiT muSa siTxes Wirxnian sayrdeni boZebis siRrueSi. dguSi da  Woki muSa siTxis wneviT gadaadgildebian zemoT, romelsac mosdevs damWerebis gamosvla siRruidan da SeuRlebis elementebis, masze damagrebuli gorgolaWebiani damWerebis da mimarTvelebis amoZraveba. amoZravdeba agreTve moqnili fersos blokze uZrvad damagrebuli setyvasawinaaRmdego badis  boloebi. dguSis sahermetizacio rgolTan Sexebisas momentalurad  wydeba muSa siTxis  miwodeba da dguSis siRrueSi warmoqmnili wnevis xarjze xdeba sistemis fiqsacia. sistemis aramuSa mdgomareobaSi gadasayvanad muSa siTxes gamoqaCaven mowyobilobis siRruidan. dguSi da  Woki gadaadgildebian zemodan qvemoT. amasTan saxsruli kvanZebis irgvliv xdeba damWerebis  mobruneba, maTi CaRrmaveba siRrueSi. gorgolaWebiani blokebi gadaadgildeba damWerebis mimarTvelebSi SeuRlebis elementebTan erTad. gorgolaWebiani blokebi Casvlas siRrueSi ewinaaRmdegeba dgaris Tavi. am process Tan axlavs  moqnili fersos moZraoba. rgolebi srialeben moqnil fersoze da setyvasawinaaRmdego bade ikeceba.

yovelive zemoTqmulidan gamomdinare venaxis setyvisgan dacvis avtomaturi sistemis mowyoba metad aqtualuria.

naSromis mizania   venaxebis setyvasawinaaRmdego gadaxurvebis badiseburi konstruqciebis optimaluri sqemis damuSaveba, gaangariSeba qaris datvirTvaze da avtomaturi marTva, aramuSa mdgomareobidan muSa mdgomareobaSi gadasayvanad.
naSromis mecnieruli siaxle mdgomareobs SemdegSi:

· damuSavebulia setyvisgan dacvis gadaxurvebis sxvadasxva konstruqciuli sqemebi da SerCeulia optimaluri.

· SerCeuli optimaluri konstruqcia gaangariSebulia mosalodnel datvirTvebze da SerCeulia konstruqciis kveTebi, zomebi, sortamenti da konfiguracia.

· damuSavebulia gadaxurvis konstruqciis avtomaturi marTvis sistema da gaangariSebulia hidravlikuri sistema, romelic aucilebelia misi gaxsnisa da daketvisaTvis.

· Catarebulia sistemis teqnikur_ekonomiuri gaangariSeba da damtkicebulia misi upiratesoba rogorc konstruqciulad ise ekonomiurad.
1. saqarTveloSi venaxebis setyvasawinaaRmdego RonisZiebebis ganviTarebis ZiriTadi etapebi
1.1. venaxebis setyvisgan dacvis aqtiuri meTodebi

     venaxebis setyvisgan dacvis aqtiuri meTodebis gamoyeneba jer kidev gasul saukuneebSi daiwyo. 1899 ​_ 1902 wlebSi Catarda ramodenime saerTaSoriso samecniero sabWo, romelic eZRvneboda setyvasTan brZolas. xelmZRvanelobam gaiTvaliswina setyvasTan brZolis faqtorebi da gamoyo garkveuli Tanxis nawili eqsperimentis Casatareblad. eqsperimenti Semdegnairad tardeboda _ setyvis Rrubelze uSenden zarbaznebs, ramac did warmatebas ver miaRwia.

   gavida dro. marcxis miuxedavad amindis xelovnuri marTvis idea isev ganaxlda. 1910 wels britaneTis sazogadoebam axali idea wamoayena. eleqrtoenergiis zemoqmedeba amindze. gamoCenilma mecnierma  tomsonma gamoTvlebiT miiRo eleqtroenergiis zomieri raodenoba, raTa Seecvala amindi garkveul farTze. ramac gamoiwvia ufro politikuri garTuleba, vidre rogorc mecnierulma siaxlem. 

   1931 wels mecnierma f. feratma (niderlandia) pirvelma SeZlo xelovnuri wvimis warmoSoba. im droisTvis misi cdebi Rirseulad iyo Sefasebuli (((.

    gasuli saukunis 30-ian wlebSi v.n. obolenskis (yofili sabWoTa kavSiri) da l.k. kristanovis (bulgareTi) erToblivi muSaobiT Sesrulebuli iyo pirveli gamoTvlebi atmosferos kondesaciis procesis misaRwevad (((. am cdamac uSedegod Caiara.

    atmosferuli procesebis marTva meore msoflio omis periodSi yvela qveyanaSi SeCerda.

    me_20 saukunis 60-70 – ian wlebSi yuradReba eTmoba Rrublebis radiolokaciur arekvlas, romlis drosac gamoiyenebden setyvasawinaaRmdego Wurvs “эльбрус-2”-s (((.
1.2. venaxebis setyvasawinaaRmdego gadaxurvebis sxvadasxva konstruqciuli sqemebis
                SedarebiTi analizi
    venaxebis setyvasawinaaRmdego konstruqciebis damuSaveba saqarTveloSi miekuTvneba gasuli saukunis 70-iani wlebis miwuruls. 

   1976 wels saqarTveloSi, kerZod kaxeTis ramodenime raionSi Catarda sxvadasxva tipis setyvasawinaaRmdego gadaxurvebis gamocda. es samuSaoebi Catarebuli iqna  n.s. CxartiSvilis da a.a. orjonikiZis monawileobiT (((((((((.

    saqarTvelos sasoflo_sameurneo institutSi e.a. sexniaSvilis, d.i. TaqTaqiSvilis da e.d. SafaqiZis selmZRvanelobiT ((( iyo damuSavebuli mowyobiloba venaxebis dasacavad (sibrtyuli kapronis badiT, romelic daWimulia rkinabetonis dgarebze) (nax.1.1). mocemuli konstruqciebis savele mosinjva, damuSavebuli v. yuraSvilis, S. kanaSvilis da n. boWoriSvilis mier 2,5 ha-is saerTo farTze, Catarebuli iyo Telavis, gurjaanis da yvarlis raionebSi.
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nax.1.1 venaxis damcavi sibrtyuli kapronis bade gadaWimuli      rkinabetonis dgarebze.
     cdis Catarebis mizani iyo konstruqciebis Semowmeba mTlianad da pirvel rigSi badisebri tilos gamZleoba, garda amisa aucilebeli iyo Sefasebuliyo konstruqciis ekonomikuri efeqti.

     saqarTvelos mebaReobis, mevenaxeobis da meRvineobis kvleviT institutebSi iyo damuSavebuli ramdenime eqsperimentuli muSateqnikuri proeqti setyvisgan damcavi mowyobiloba venaxebisaTvis. yvela am proeqtebis ZiriTadi gansxvavebaa badisebri tilos mdebareoba daxrilobiT.

      1984 wels mTavrobis gadawyvetilebiT axmetaSi specialuri samSeneblo _ “saqvenaxdamcavi” samontaJo samarTvelo Seiqmna, sadac Tavmoyrili iyo kaxeTis raionebisa yvela setyvasawinaaRmdego gadaxurvebis mSeneblobis da eqspluataciis samuSaoebi.

    1982_1986 wlebSi axmetis, gurjaanis da yvarlis raionebSi gadaxuruli iyo 300 heqtarze meti venaxi.

   baduri tilos sinaTlis Tbomedegobis gazrda mTel rig sirTuleebTanaa dakavSirebuli, radgan nedleuli _ monoboWkos Zafi, sxva qveynidan Semodioda. axla es sakiTxi ufro advilad gadaiWreba, vinaidan sazRvrebi gaisxna. ekonomikuri urTierTobebi damyarda mTel msofliosTan.

      inJinrebis: g.n. da g.g. maCaiZeebis ((( mier damuSavebuli iyo venaxebis setyvasawinaaRmdego gadaxurvis mowyobilobis gvarlblokuri meqanizirebuli sistema tvirTiT. avtoris azriT, efeqturoba izrdeba (setyvisgan dacvisas) qselze gadacemis daCqarebis procesis xarjze aramuSa mdgomareobidan muSa mdgomareobaSi gadasvlisas. analogiuri amocanaa v.a. buCukuris da d.g. TavberiZis samuSaoebSi ((((. ufro rTuli gadamyvani mowyobilobis meqanizmi setyvasawinaaRmdego gadaxurvis  konstruqciisa mogvces avtorebma: g.v. CxubianiSvilma, o.m. kandelakma, t.a. mgelaZem da sxva ((((. am SemTxvevaSi setyvasawinaaRmdego bade exveva barabanze, romelic dakavSirebulia kardanis lilvze, risTvisac SerCeulia saTanado simZlavris lilvi.

    am periodSi gamovlinda setyvasawinaaRmdego gadaxurvis  mravalfunqcionaluri konstruqciebis damuSavebis perspeqtiuli tendencia. mag: “vazi-1”-is avtorebi: o.g. sulaberiZe da i.k. melaSvili ((((, sadac orsartyliani vanturi vertikalurad Camokidebuli ferma SeTavsebulia Spaleruli sistemis funqcias, vazis sayrdenze da setyvadamcav badur tiloze.

    setyvasawinaaRmdego gadaxurvis  konstruqciam “vazi-1”-ma (nax.1.2) mravalmxrivi gamocda gaiara samSeneblo meqanikisa da seismomedegobis institutis specialur poligonze liloSi.  
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nax. 1.2 “vazi-1”-is konstruqciuli sqema

[image: image3.png]



nax 1.2-is ganivi Wrili
 ufro met sirTuleebTan iyo dakavSirebuli setyvasawinaaRmdego gadaxurvis  konstruqciis muSa mdgomareobidan aramuSa mdgomareobaSi gadayvanis Sromatevadobis procesi da piriqiT. aseTi sibrtyuli gadaxurvis uaryofiTi mxarea is, rom bade sul muSa mdgomareobaSia, rogorc vazis zrda _ ganviTarebis, aseve zamTris periodSic. qarisa da Tovlis saxiT mosuli atmosferuli movlenebi mniSvnelovnad azianebs  bades da gamohyavs mwyobridan. aRniSnulis Tavidan asacileblad daiwyes badis muSa mdgomareobidan aramuSa mdgomareobaSi gadayvana. es ukanaskneli moiTxovda bevri muSaxelis dasaqmebas, rac did danaxarjebTan iyo dakavSirebuli. amitomac mimdinareobda am mimarTulebiT samuSaos Zieba.
mecnierebis da gamomgoneblebis mier damuSavebuli iyo venaxebis setyvasawinaaRmdego gadaxurvebis sxvadasxva tipis meqanizirebuli mowyobilobebi. romelTa azriT setyvisgan dacvis efeqturoba damokidebuli iyo aramuSa mdgomareobidan muSa mdgomareobaSi  gadasvlis xarisxze.
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nax.1.3  setyvasawinaaRmdego gadaxurvis konstruqcia

    gamomgoneblebis  i.v. koxaSvilis da g.v. iremaSvilis mier warmodgenili konstruqcia (nax.1.3) arapraqtikulia meqanizmis sirTulis gamo da araekonomiuria ((((.
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nax.1.4  setyvasawinaaRmdego gadaxurvis konstruqcia

     gamomgonebel l. okujavas mier damuSavebulia sasofolo sameurneo nargavebis setyvisagan damcavi mowyobiloba romelic Sedgeba sayrdenebze damagrebuli vertikalur sibrtyeSi mbrunavi CarCosagan,  romelzec damagrebulia setyvisagan damcavi bade (nax.1.4). igi sul muSa mdgomareobaSia da  gawonasworebulia tvirTebiT,^romlebic damagrebulia CarCos napirTan naxevarwriul milSi gatarebuli wvril gvarlze da  konstruqcia inarCunebs wonasworobas. datvirTvebis gazrdis SemTxvevaSi (Tovli, setyva) brtyeli CarCo brundeba, xdeba tvirTis Camoyra da konstruqcia ubrundeba sawyis mdgomareobas.

   konstruqciis uaryofiT mxares warmoadgens is, rom igi sul muSa mdgomareobaSia (gaSlili). uaryofiTad moqmedebs nargavis zrdaze da ganviTarebaze. iwvevs daCrdilvas. garda amisa setyvas yovelTvis axlavs Zlieri qari da CarCos axleCvis albaToba da misi wonasworobis SenarCuneba Zalian naklebia ((((.
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     nax.1.5  setyvasawinaaRmdego gadaxurvis konstruqcia

     aseve l. okujavas mier damuSavebulia kidev erTi  mowyobiloba sasoflo sameurneo nargavebis setyvisagan dasacavad (nax.1.5). igi  Sedgeba sayrdenebze damagrebuli erTmaneTisagan 120 gradusiani kuTxiT RerZze mbrunavi CarCoebisagan, romelzec gadaWimulia damcavi badeebi. datvirTvebis SemTxvevaSi CarCo iwyebs RerZis garSemo Semobrunebas. erTi CarCo icleba naleqebisagan (setyva, Tovli) da momdevno CarCo ikavebs sawyis muSa mdgomareobas.

 am SemTxvevaSic konstruqciis uaryofiT mxares warmoadgens is, rom igi sul muSa mdgomareobaSia (gaSlili). uaryofiTad moqmedebs nargavis zrdaze da ganviTarebaze. iwvevs daCrdilvas. garda amisa, setyvas yovelTvis axlavs Zlieri qari da CarCos konstruqciuli mdgradobis albaToba naklebia. CarCos siganec ar aris sakmarisi da saWiroebs axlo-axlos mowyobas rac did danaxarjebTan iqneba dakavSirebuli da araekonomiuria ((((.

      sazRvargareTis mecnierebis mier ara erTi gamogonebaa cnobili. gTavazobT ramdenime maTgans
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                 nax.1.6      FR 2873890 
 safrangeTSi gamogonebuli gadaxurvis mowyobiloba (((( Seicavs elastiur damcav bades 7,8, romelic damontaJebulia fiqsatorebis saSualebiT Sewyvilebul sayrdenebze  1 A da 1 B moZravi rgolebiT 2A da 2B . damatebiTi fiqsatoris 9 saSualebiT elastiuri bade  rigTa Soris erTmaneTs ukavSirdeba 3A da 3B damxmare badis saSualebiT. bade sul mudam gaSlil mdgomareobaSia. misi montaJi da demontaJi mraval muSaxelis gamoyenebas saWiroebs.
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                                                   nax.1.7       FR 2889788
      nax. 1. 7 gamosaxuli gadxurvis mowyobilobas ((((, romelic Sedgeba  damcavi badisgan 3. sayrdenebze 6, moZravadaa damontaJebuli karkasi, romelzec gadaWimulia damcavi bade 3, saxsris 13 saSualebiT. garda mcenareTa dacvisa igi axdens mzis energiis konvertirebas da amaragebs eleqtro sistemas.

[image: image10]
                                 nax. 1.8 F FR 2861780
   nax. 1.8 gamosaxuli franguli warmoebis  damcavi mowyobiloba Seicavs or wyvil sayrdens 14; 15, romelzec damontaJebulia mabruni gorgolaWebi 6A; 7A da 6B; 7 B. damkeci mowyobiloba 3A da 3B bagirebis meSveobiT gadaadgildeba. misi erTi bolo xistadaa damagrebuli bagirzr cocavs masze 11 eleqtro amZravis meSveobiT da modis muSa mdgomareobaSi. elastiuri safari 1 dakecvis dros exveva barabanze 13 ((((. 
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                        nax. 1.9 GR 1002871
   nax. 19-ze gamosaxuli germanuli warmoebis gamogoneba 
[image: image12.wmf][

]
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  exeba vazis dacvas cudi amindis pirobebSi, kerZod setyvisgan. 
[image: image13.wmf]SemoTavazebuli meqanizmi Sedgeba samkuTxa formis gadaxurvis nawilisagan, romelzec gadaWimulia bade  da  sayrdeni boZebisgan, romlebic ganlagebulia sworxazobrivad. bade gadaWimulia samkuTxa formis CarCoze samagrebis 3; 4 meSveobiT. misi daSla awyoba Sromatevadi procesia da moiTxovs bevr muSaxels .

[image: image14.emf]
a)

b)
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                        nax.1.10 a da b  FR 2842071
nax.1.10-ze gamosaxuli franguli warmoebis gadaxurvis mowyobiloba ((((, romelic marTkuTxedis formis CarCos warmoadgens moZravadaa damagrebuli  borblebze 5 , misi gadaadgileba xdeba specialurad mowyobil liandagze.  CarCos simaRlis simaRlis regulireba SesaZlebelia meqanizmis 14 saSualebiT. elasriuri bade 4 exveva barabanze 7 amZravis 9 saSualebiT.  misi rTuli meqanizirebuli sistemidan gamomdinare maTi  gamoyeneba did xarjebTanaa dakavSirebuli.
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a)
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b)

nax.1.11 FR 2883320

     nax. 1.11-ze gamosaxuli franguli warmoebis gadaxurvis konstruqcia ((((, romelic gadaWimulia moqnili bade 8-11 Sewyvilebuli bagirebis 14; 15;....37-is  saSualebiT sayrden boZebze 4 inarCunebs TaRovan formas damagrebuli damWerebis 25 meSveobiT grZivad da ganivad ganlagebul moqnil Zelebze. bagirebi iWimeba TanmimdevrobiT da iRebs saboloo formas. igi did danaxarjebTanaa dakavSirebuli.
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a)
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b)

nax.1.12 a da b.  DE 102005053425 
      nax.1.12–ze gamosaxuli germanuli warmoebis (((( setyvasawinaaRmdego gadaxurvis konstruqcia, romelic Sedgeba badisgan 20; 22, damzadebulia moqnili masaliT, magrdeba  14: 16 bagirebiT sayrden boZebze 34 moqnili wertilovani samagrebiT (kavSirebiT) bade rgolebis meSveobiT srialebs bagirze 8.
[image: image20.emf]a)
[image: image21.emf]    b)
nax.1.13 a da b. US2004/0134122

     nax. 1.13 gamosaxuli gamogoneba_sxvadasxva tipis kulturebis_nargavebis dasacavad, Sesdgeba vertikaluri 7 da horizontaluri ganivi mimarTulebiT 4 mdebare Sewyvilebul mzidi elementebisagan, razec moZraobs badis damxvevi mowyobiloba 14 amZravis saSualebiT. bade 2, romlis erTi bolo xistadaa damagrebuli  srialebs ganivi mimarTulebis 4 konstruqciaze kabelebis meSveobiT. misi rTuli meqnizmidan gamomdinare ekonomiuri danaxarjebi Zalian didia ((((.

1.3. venaxebis setyvasawinaaRmdego gadaxurvebis ganviTarebis perspeqtivebi saqarTveloSi sabazo ekonomikis Tanamedrove etapze.
mevenaxeobis ganviTarebis dRevandeli done da saqarTvelos samomavlo interesebi did moTxovnebs uyenebs mecnierul teqnikur progress, romlis safuZvelzec intensiuri gziT unda warimarTos am stradegiuli mniSvnelobis dargis ganviTareba.

mevenaxeobis ganviTareba da dargis yovelmxrivi intensifikacia saSualebas mogvcems, mkveTrad gavadidoT ara marto yurZnis, aramed respublikisaTvis specifikuri da aranakleb mniSvnelovani kulturebis: marcvleulis, xilis bostneulisa da agreTve mecxoveleobis produqciis warmoeba. Tanamedrove samecniero_teqnikurma progresma unda gaaRrmaos specializacia da koncentraciis mniSvneloba. aqedan gamomdinare, rodesac vmsjelobT mevenaxeobis ganviTarebis sakiTxze,yovelmxriv unda gaviTvaliswinoT misi ganviTarebis SesaZleblobebi sxvadasxva bunebriv_sameurneo zonebis mixedviT. amasTan, yovelmxriv unda uzrunvelyoT mevenaxeobis ganviTarebis xelSemwyobi, jer kidev gamouyenebeli rezervebisa da meTodebis gamovlineba_amoqmedeba.

mevenaxeobaSi mecnierebis, teqnikisa da axali teqnologiebis danergva gulisxmobs gavaZlieroT mecnierebis da warmoebis integracia, gavaumjobesoT teqnikuri siaxleebis, mecnieruli aRmoCenebisa da gamogonebebis gamoyeneba. yovelive amis safuZvelze ki saWiroa uzrunvelyoT axali teqnikisa da teqnologiebis Seqmna, rac SesaZlebelobas mogvcems mravalgzis gavadidoT Sromis nayofiereba, gavaumjobesoT samuSao pirobebi da arsebiTad SevamciroT materialuri danaxarjebi, sistemurad uzrunvelyoT maRalxarisxovani da stabiluri mosavlis miReba.

mevenaxeobis intensiuri gza aseve dakavSirebulia miwis specifikuri Taviseburebebis gonivrul gamoyenebasTan. miwis Tavisebureba aris is, rom racionaluri gamoyenebisas ara Tu kargavs Tavis Zalas, Tavis nayofierebas, aramed amravlebs kidec mas. soflis meurneobis intensifikacia es aris produqciis warmoebis gadideba miwis igive farTze im gziT, rom ufro produqtiulad gamoviyenoT miwa, mecnierebisa da teqnikis uaxloesi miRwevebis, mowinave teqnologiis danergvis, warmoebis ufro srulyofili organizaciisa da mTeli arsebuli resursebis ukeT moxmarebis safuZvelze. amis uzrunvelyofa ki SesaZlebelia mxolod dargis intensifikaciiT, rac niSnavs warmoebis maStabebis gadidebas, erTi da igive miwis farTobze materialuri saSualebebisa da Sromis damatebiT dabandebas. Sromisa da kapitalis dabandeba gulisxmobs warmoebis Secvlas, teqnikis gardaqmnas, raTa mniSvnelovani odenobiT gavadidoT miwaze dabandebuli kapitalis raodenoba, axali manqanebi, teqnologiebi, meTodebi  da saerTod gamogonebebi mimarTuli unda iyos mosavlianobis gazrdisken da gaweuli xarjebis Semcirebisken, raTa yoveli heqtari savargulidan miviRoT produqciis maqsimaluri raodenoba. es piroba metad mniSvnelovania qveynis agrosamrewvelo kompleqsis normaluri funqcionirebisaTvis, radgan mciremiwiani qveynis soflis meurneobis warmoebas metad moeTxoveba miwis savargulebis racionalurad  da maRalefeqturad gamoyenebisaTvis realuri pirobebis Seqmna.

praqtikuli Sedegebis magaliTze, msoflios maRalganviTarebadi qveynebi ukve didi xania darwmundnen, rom mecnierul_teqnikuri progresis miRwevebis danergva nebismieri dargis warmoebis efeqtianobis gadidebis ZiriTadi gzaa. dResac ki, umaRles teqnologiur miRwevebsa da inteleqtualur SesaZleblobaze amyarebs imeds ara marto Tundac resursebiT sakmaod Raribi iaponia da israeli, aramed Warbi resursebis mqone amerikis SeerTebuli Statebic. Tu es sakiTxebi ase aqtualuria dRes iaponia_amerikisaTvis, miTumetes ver gaveqceviT mas Cven, roca ganvicdiT arsebuli bunebrivi resursebis gamoyenebisa da mecnierul_teqnikuri progresis miRwevebis farTo masStabiT danergvis deficits.

mecnierul_teqnikuri progresis ekonomikuri efeqtianoba vlindeba ara TviT gamogonebebSi (aRmoCenebSi) da maTi materialuri formiT gamosaxvaSi, aramed ama Tu im miRwevis praqtikaSi danergviT, romelic saboloo angariSSi uzrunvelyofs Sromis nayofierebis amaRlebas, rac Tavis mxriv ganviTarebuli da cocxali Sromis ekonomias ganapirobebs. Sromis nayofierebaSi, rogorc fokusSi, koncentrirdeba ama Tu im ideis realizaciisa da srulyofis masStabebi, mecnierul_teqnikuri progresis done.

warmoebis efeqtianobis sakiTxebs didmniSvnelovani adgili ukavia Tanamedrove etapze komerciuli saqmianobis dros. sasoflosameurneo warmoebis efeqtianobis zrdis uzrunvelyofa komerciuli saqmianobis umniSvnelovanesi amocanaa. igi SeiZleba warmatebiT gadawydes mxolod im SemTxvevaSi, Tu srulad inergeba warmoebaSi Tanamedrove mecnieruli miRwevebi da mowinave gamocdileba.

warmoebis efeqtianobis amaRleba niSnavs imas, rom danaxarjebisa da mTeli resursebis (SromiTi materialuri da finansuri) yovel erTeulze meurneoba iRebs met produqcias. amis meoxebiT meurneobaSi warmoebis efeqtiani gaZRola saSualebas gvaZlevs srulad gamoviyenoT warmoebis saSualebebi da mivaRwioT produqciis warmoebis sistemur gadidebas.

 mizandasaxulad, rom vamaRlebdeT warmoebis efeqtianobas meurneobaSi, unda vicodeT misi ZiriTadi damaxasiaTebeli maCveneblebi, ganvixiloT isini:

 efeqtianobis maCvenebelTa sistemaSi didmniSvnelovani adgili ukavia mTlian da sasaqonlo produqcias. mTliani produqcia gamoxatavs mTeli meurneobis an misi mcalkeuli sawarmoo ubnebis mier warmoebuli produqciis im nawils, romelic sarealizaciod aris gankuTvnili. magram mTliani da sasaqonlo produqciis moculobani sruliad rodi gamoxataven warmoebis efeqtianobas. meurneobis warmoebis doneze ufro swor warmodgenas gvaZlevs mTliani da sasaqonlo produqciis gamosavlianoba damuSavebaSi myof miwis erT heqtarze gaangariSebiT.

miwis gamoyenebis efeqtianobaze garkveul warmodgenas gvaZlevs mosavlianobis maCvenebelic, romelic iangariSeba erT heqtar farTobze warmoebuli romelime saxis produqciis moculobiT.

warmoebis efeqtianobis erT-erTi umniSvnelovanesi maCvenebelia Sromis nayofiereba; igi asaxavs produqciis gamosavlianobas muSakze an daxarjuli Sromis erTeulze gaangariSebiT. amiT Sromis nayofiereba axasiaTebs SromiTi resursebis gamoyenebis efeqtianobas.

soflis meurneobaSi Sromis nayofierebis zrda produqciis warmoebis gadidebis erT-erTi ZiriTadi faqtoria.

meurneobaSi warmoebis efeqtianobis maCvenebelTa sistemaSi didmniSvnelovani adgili ukavia produqciis TviTRirebulebas, mogebas da rentabelobas. isini gvaZleven zogad warmodgenas soflis meurneobis produqciaze gaweuli danaxarjebis anazRaurebis Sesaxeb. ganvixiloT es maCveneblebi calk_calke.

Sromis nayofiereba produqciis warmoebaze gawerul yvela danaxarjebs rodi moicavs. igi asaxavs mxolod da mxolod meurneobis muSakTa Sromis danaxarjebs. magram, garda amisa, yovelgvari produqtis warmoebas xmardeba materialuri saSualebebic, Tesli, sakvebi, sawvavi, nergi da sxva. mTeli es danaxarjebi rom gaaerTianon, isini gadahyavT fulad gamoxatulebaSi. swored produqciis warmoebasa da realizaciaze gaweuli mTeli danaxarjebi, gamoxatuli fuladi formiT, warmoadgens produqciis TviTRirebulebas. TviTRirebuleba gviCvenebs, Tu ra daujda meurneobas produqcia. ra uRirs misi warmoeba meurneobas.

rogorc vxedavT, TviTRirebuleba asaxavs produqciis warmoebaze gaweril yvela danaxarjs. amitom aris igi produqciis efeqtianobis umniSvnelovanesi ganmazogadebeli maCvenebeli, masSi sakmaod aris gamoxatuli meurneobaSi sasaofli sameurneo produqtebis warmoebis done.

produqciis TviTRirebulebas yvela dargSi warmoadgens cocxali Sromis (uSualod produqciis warmoebis dros daxarjuli adamianis Sroma) da warsuli anu ganivTebuli Sromis (winandeli, manqanebis, Teslis, sakvebis, masalebis warmoebaze daxarjuli Sromis, anu konkretuli produqtis warmoebis dawyebamde gaweuli Sromis) danaxarjebi. rac ufro nakleb nawils Seadgens cocxali Sronis danaxarjebi, miT ufro metia warsuli Sromis danaxarjebis xvedriTi wili.

 praqtikul muSaobaSi isic unda vicodeT, Tu ra elementebisagan Sedgeba cocxali da warsuli Sromis danaxarjebi, anu TviTRirebulebis dawvrilebiTi struqtura.

TviTRirebulebis didmniSvnelivani elementia warsuli anu ganivTebul Sromaze gaweuli danaxarjebi. am SemTxvevaSi yurZnis warmoebis TviTRirebulebaSi didmniSvnelovani adgili ukavia  vazis nergsa, sasuqze da aseve, sawvav da sacxeb masalebze gaweul xarjebs. yvela dargis (oroduqciis) mixedviT TviTRirebulebis struqturaSi Sedis  ZiriTad saSualebaTa amortizacia (Senobebis, manqanebis da sxva). amortizaciis norma mevenaxeobaSi mTeli danaxarjebis 2,5% Seadgens. amortizaciis normebs aweseben sxvadasxvagvar ZiriTad saSualebaTa samsaxuris konkretuli vadebis kvalobaze, Tu, vTqvaT, vazis momsaxurebis vada 40 welia, maSin miRebuli produqciis TviTRirebulebaSi Sedis misi Rirebulebis 2,5%. produqciis TviTRirebulebaSi Sedis agreTve saerTo sawarmoo da saerTo sameurneo xarjebi.

Tumca TviTRirebuleba produqciis warmoebaze gaweul yvela danaxarjs asaxavs, magram mainc ver gvaZlevs srul warmodgenas mis efeqtianobaze. warmoebis efeqtianobaze rom vimsjeloT, unda vicodeT ara marto danaxarjebi, aramed Semosavalic, mxolod SemosavalTan danaxarjebis (TviTRirebulebis) Sedareba gagvakeTebinebs ganzogadebul daskvnebs warmoebis efeqtianobaze.

meurneobis warmoebis efeqtianobaze yvela swor warmodgenas gavaZlevs mTliani Semosavali. mTliani Semosavali es aris sxvaoba meurneobis mTeli produqciis rirebulebasa da produqciis warmoebaze gaweul materialur danaxarjebs Soris. igi asaxavs meurneobis muSakTa moTxovnilebis dakmayofilebisa da warmoebis semdgomi Semdgomi ganviTarebis SesaZleblobebs. Cveni qveynis maStabiT mTlian Semosavals ewodeba erovnuli Semosavali. igi aris mTeli Seqmnili produqciis Rirebuleba materialuri danaxarjebis gamoklebiT.

 magram verc mTliani Semosavali gvaZlevs srul warmodgenas warmoebis efeqtianobaze. masSi Sedis Sromis anazRaurebaze gaweuli danaxarjebi da amitom igi ver iqneba Semosavali am sityvis sruli mniSvnelobiT.

meurneobaSi warmoebis efeqtianobis didmniSvnelovani maCvenebelia mogeba da rentabeloba. rentabeloba gviCvenebs, Tu rogor nazRaurdeba meurneobis mier produqciis warmoebaze gaweuli mTeli danaxarjebi, Tu produqciis gayidvis amonagebi misi warmoebis danaxarjebs aRemateba (sxa mxriv komerciuli saqmianoba ar iqneba), maSin iqneba miRweuli rentabeloba da miiReba mogeba. mogeba aris sxvaoba produqciis TviTRirebulebasa da danaxarjebs Soris. 

Tu TviTRirebuleba aRemateba im fasrss, rogorc meurneoba, an mwarmoebeli hyidis produqcias, maSin igi ver aanazRaurebs Tavis danaxarjebs da wamgebiani, ararentabeluri iqneba.

rentabelobis done damokidebulia, erTis mxriv, produqciis TviTRirebulebaze, xolo meores mxriv im  fasze, rogor hyidian am produqcias meurneobani.

sasofo_sameurneo warmoebis efeqtianoba moicavs ara marto rentabelobas, aramed warmoebis moculobis, Sromis nayofierebisa da Sromis anazRaurebis sakiTxebsac. amitom warmoebis efeqtianoba ufro farTo cnebaa, vidre Semosavlianoba da rentabeloba.

warmoebis rentabeloba sawarmoos sameurneo saqmianobis erT_erTi mniSvnelovani  maCvenebelia. sasaqonlo fuladi urTierTobis da sameurneo angariSis pirobebSi am maCvenebels metad didi mniSvneloba eniWeba, magram igi ver asaxavs warmoebis raodenobriv mxares. saerTo produqciis warmoebis erTi da igive donis pirobebSi meqanizaciis danergviT SeiZleba rentabelobis done gaizardos marTalia es TavisTavad dadebiTi movlenaa magram sazogadoebis interesebi moiTxovs, agreTve, produqciis warmoebis moculobis gadidebas.

soflis meurneoba saxalxo meurneobis sxva dargebisagan mravali specifikuri niSan_TvisebebiT gansxvavdeba. erT_erTi umTavresia is, rom aq miwa warmoebis mTavari saSualebaa. amitom, maCvenebeli, romlebic ar iTvaliswinebs miwis gamoyenebas da ar asaxavs miwis gamoyenebis dones, ver mogvcems soflis meurneobis warmoebis efeqtianobis srul suraTs. amasTan, warmoebaze mniSvnelovan gavlenas axdens klimaturi pirobebi. (igive iTqmis yurZnis warmoebazec), klimaturi pirobebis dadebiTi an uaryofiTi gavlenis gamisaricxavad warmoebis efeqtianobis maCveneblebi unda Sedardes mravalwliur saSualo monacemebTan.

gamoyenebuli miwis xarisxisa da sxva bunebrivi faqtorebis garda, soflis meurneobaSi warmoebaze gavlenas axdens  mecnierul_teqnikuri progresi, warmoebis koncentraciis, specializaciisa da intensifikaciis, fonduzrunvelyofis, fondSeiaraRebis, eleqtroSeiaraRebis, sasuqebiT uzrunvelyofis, Sxam qimikatebiT momaragebis da SromiTi resursebiT uzrunvelyofis done, muSakTa materialuri stimulirebis meTodebis srulyofa da sxva.

amrigad, Cvens winaSe mdgomi obieqturi ekonomikuri kanonebis moqmedebis moTxovnebidan da sasoflo_sameurneo warmoebaze moqmedi faqtirebidan gamomdinare, warmoebis ekonomikuri efeqtianobis donisa da dinamikis dasadgenad gamoviyeneT iseT maCvenebelTa sistemebi, romlebSic gaTvaliswinebuli aris rogorc warmoebis efeqtianobaze moqmedi faqtorebi, ise saSedego maCveneblebi. aman ki saSualeba mogvca ufro srul da sworad dagvedgina rekomendebuli meTodebiT yurZnis warmoebis ekonomikuri efeqtianoba da igi Segvedarebina arsebuli meTodebiT yurZnis warmoeba_moyvanis sistemebs.

exla saWirod vTvli, ganvixilo yurZnis warmoebis arsebuli da venaxis gaZRolis rekomendebuli sistemebi.

arsebuli wesiT movla _ moyvanis ekonomiuri efeqtianoba 1 ha-ze gaangariSebebiT

	
	Casatarebeli RonisZiebebis da xarjebis dasaxeleba
	zomis erTeuli
	arsebuli sistemiT

	I
	venaxis gaSeneba 2X1,5 m.

a) saWiro ormos damzadeba: erTi ormos damzadebis Rirebuleba 3 TeTri

b) saWiro nergis damzadeba: erTi nergis Rirebuleba  saferavi 40 TeTri, rqawiTeli 80 TeTri.
	Ziri 

lari

lari
	3350

100,5

2680,0

	1
	Spaleris mowyobisaTvis xarjebi

a) xis boZebi 2X1,5 m. 

g) avto-satraqtoro danaxarjebi

d) sasuqebi da Sxamqimikatebi

e)saheqtaro vazis movlisTvis gaTvaliswinebuli xarjebi

v) yurZnis krefaze gaweuli xarjebi

z) sxva xarjebi

T)  saerTo xarjebi
	cali

lari

lari

lari

lari

lari

lari
	850

765

934

1042

86

224

260

	
	
	
	

	2.
	   warmoebuli yurZeni 1 ha-ze

a) danaxarjebi erTi heqtari venaxis  moyvanisTvis

b) erTi kilogrami yurZnis sarealizacio fasi

g) mogeba 1 heqtari venaxidan
	tona

lari

lari

lari
	15

5700,0

0,50

1800,0


Zlieri setyva iwvevs arsebuli vazis yvela organos dazianebas, negatiur zemoqmedebas zrdaze da mosavlianobaze. 

am azriT setyvasawinaaRmdego gadaxurvis SeWra praqtikaSi da rogorc Zieba, uzrunvelyofs garantias yurZnis mosavalze, es ki didi socialuri mniSvnelobis faqtoria kaxeTis raionebisaTvis.

setyvasawinaaRmdego gadaxurvebis mowyoba SesaZlebelia, rogorc mevenaxeobaSi, aseve mebaReoba_mevenaxeobaSic. ris safuZvelzec SesaZlebelia yovelwliurad mosavlis miReba TiTqmis udanakargod.

patara ujredebis mqone, baduri tiloTi gadaxurva, romelic miwis zedapiridan 2,5_3,2m-is simaRlezea damagrebuli, iwvevs gansazRvrul zemoqmedebas radiaciul balansze, mikroklimatze, mcenaris zrdaze da ganviTarebaze.

 mravali wlebis ganmavlobaSi setyvasawinaaRmdego gadaxurvis zemoqmedebis problemas sasoflo_sameurneo kulturebis mosavlis zrdaze Sesabamisad swavloben sazRvargareTeli mecnierebis jgufi, kerZod: gensleri, Juliveri gersbaxi da kresbski. cnobilia agreTve tuniskis universitetis mecnierTa samuSaoebi am mimarTulebiT.

sasofo_sameurneo kulturebis setyvisgan dacvis mizniT saqarTvelos mebaReobis, mevenaxeobis da meRvineobis samecniero kvleviT institutSi organizebulad iyo Catarebuli msxvilmaStaburi natularuli eqsperimenti. eqsperimenti or mezobel, Tanabari zomis nakveTze mimdinareobda, romelTagan erT_erTi iyo gadaxuruli. sinqronulad izomeboda temperatura da haeris tenianoba, aseve qaris siCqare 0,25; 0,5; 0,75; 1,0 da 1,5m-is simaRleze miwis zedapiridan. garda amisa izomeboda niadagis temperatura zedapirze da 60sm-is siRrmeze. aseve mzis pirdapiri da gabneuli radiaciis intensivoba, radiaciuli balansi da albedo.

dakvirvebebma gviCvenes, rom mzis intensiuri radiaciisas mTliani jamuri balansi gadaxurvisas ara marto klebulobs,aramed matulobs kidec.

niadagis temperatura mzian amindSi gadaxurvis qveS saSualod 2-30c-iT naklebia vidre sakontrolo (Ria) nakveTze. amiT gvalvisas bevri mniSvnelovani efeqti SeviZineT, romelic metad damaxasiaTebelia kaxeTis raionebisaTvis, gadaxurva inaxavs niadagis aqtiuri fenis tens garkveuli drois ganmavlobaSi, xdeba meti wylis racionaluri moxmareba vazis mier.

garda amisa mniSvnelovan zemoqmedebas axdenen gadxurvebi qaris siCqareze. eqsperimentidan Cans, rom qaris siCqare klebulobs 4-50%-iT TviT qaris siCqaris sididesTan damokidebulebiT. am efeqtiT ixsneba damokidebuleba patara maStaburi grigalis Caqroba. Seqmnili  haeris gamwoli nakadis gavliT badis zRudis signiT. garda amisa baduri tilo “Wris” qaris calkeuli dabervis piks da swored amiT inarCunebs mwvane organoebs, pirvel rigSi foTlebs, fizikuri dazianebisagan.

yovelive amisa vazis ganviTareba gadaxurvis qveS mimdinareobs ufro xelsayrelad, fotosinTezis aparati ufro mZlavria, amaRlebs mcenaris SesaZleblobebs.
Catarebuli gamokvlevebi aCveneben, rom ekonomikuri TvalsazrisiT vazis dacvis yvelaze efeqtur meTods warmoadgens baduri gadaxurva. misi arsi mdgomareobs imaSi, rom rkina _ betonis dgarebze sibrtyiT iWimeba kapronis bade. am meTodiT vazis setyvisgan dacvisas vawydebiT mTel rig problemebs. kerZod: rkina _ betonis grZeli dgarebis  damzadeba maTi naklebi xanmedegoba CveulebrivTan SedarebiT, baduri tilos mier nargavebze Tbomedegobis Semcireba, daCrdilva da sxva. aseTi sibrtyuli gadaxurvis uaryofiTi mxarea is, rom bade muSa mdgomareobaSia, rogorc vazis zrda _ ganviTarebis, aseve zamTris periodSic. qarisa da Tovlis saxiT mosuli atmosferuli movlenebi mniSvnelovnad azianebs  bades da gamohyavs mwyobridan. aRniSnulis Tavidan asacileblad daiwyes badis muSa mdgomareobidan aramuSa mdgomareobaSi gadayvana. es ukanaskneli Zalze Sromatevadi procesia, romelic muSaxelis meSveobiT meqanikurad xorcieldeba.

3 metris simaRlis, F 152 mm-is milis dgari, romlis kedlis sisqe 1sm-ia mowyobilia  betonis wertilovani saZirkvlze  zomiT 60X60 sm, siRrmiT 30 sm-i ganlagebulia yovel 5 m-Si.

yovel or rigs Soris 50,0 m. sigrZis da F 100 mm-iani plastmasas wylis mili, romelic miwaSi CaRrmavebulia 0,5 m-is siRrmeze, romlis saSualebiTac wyliT maragdeba zemoaRniSnuli konstruqcia. igi SesaZlebelia gamoviyenoT venaxebis mosarwyavaT.

venaxebis setyvisgan dacvis da sairigacio sistemis mowyoba 1 heqtar farTze

                      xarjTaRricxva

	#
	samuSaoebis dasaxeleba
	ganz.

erT.
	raoden.

ganz.erT.
	sapro.

raod.
	erT.

fasi
	jami

	1
	           2
	  3
	    4
	  5
	 6
	 7

	1
	gruntis damuSaveba xeliT
	 m3
	
	  2,2


	1210
	2662

	2
	liTonis milebi F152mm

betoni
	 t

 m3
	
	 12

 105
	1600

130
	19200

13650

	3
	plastmasis mili F100mm

plastmasis mili F50mm

fasonuri nawilebi

sxva masalebi         


	g.m.

g.m.

c

lari
	20,8
	1000

2539

1500

736,32
	7,5

1,7

4,5

3,2
	7500

4316.30

6750

2356

	4
	gruntis ukuCayra
	m3
	
	  2,2
	1442
	1065

	5
	aluminis kuTxovanebis

montaJi
	g.m.
	
	926
	9,2
	8519.2

	6
	gauTvaliswinebeli

xarjebi
	 %
	   3
	
	
	1980.50

	7
	sul jami
	
	
	
	
	69979.5


   zemomoyvanilidan gamomdinare SeiZleba davaskvnaT, rom am sferoSi ori mimarTulebiT muSaobdnen, rac gamoixateboda erTis mxriv, radiolokaciuri arekvliTi gziTa da setyvasawinaaRmdego Wurvis gamoyenebiT setyvis warmomqmneli Rrublebis daSlaSi, xolo meores mxriv, setyvasawinaaRmdego gadaxurvis konstruqciebis mowyobaSi. orive midgomas hqonda rogorc dadebiTi, aseve uaryofiTi mxareebi. kerZod, pirvel SemTxvevaSi Rrublebis daSla praqtikulad miiRweoda magram adamianis jamrTelobaze uaryofiT gavlenas axdendnen radiolokaciuri talRebi, kerZod, es danadgarebi iwvevdnen  onkologiur daavadebebs. rac Seexeba meore SemTxvevas, praqtikaSi ganxorcielebuli setyvasawinaaRmdego gadaxurvis konstruqciebi mudmivad  muSa _ gaSlil mdgomareobaSi imyofeboda, rac zians ayenebda vazs, uaryofiTad moqmedebda yurZnis xarisxze da Zlieri qaris SemTxvevebSi misi mdgradoba ar iyo uzrunvelyofili.

      Catarebuli gamokvlevebi aCveneben, rom ekonomikuri TvalsazrisiT vazis dacvis yvelaze efeqtur meTods warmoadgens baduri gadaxurva. misi arsi mdgomareobs imaSi, rom rkina _ betonis dgarebze sibrtyiT iWimeba kapronis bade. am meTodiT vazis setyvisgan dacvisas vawydebiT mTel rig problemebs. kerZod: rkina _ betonis grZeli dgarebis  damzadeba maTi naklebi xanmedegoba CveulebrivTan SedarebiT, baduri tilos mier nargavebze Tbomedegobis Semcireba, daCrdilva da sxva. aseTi sibrtyuli gadaxurvis uaryofiTi mxarea is, rom bade muSa mdgomareobaSia, rogorc vazis zrda _ ganviTarebis, aseve zamTris periodSic. qarisa da Tovlis saxiT mosuli atmosferuli movlenebi mniSvnelovnad azianebs  bades da gamohyavs mwyobridan. aRniSnulis Tavidan asacileblad daiwyes badis muSa mdgomareobidan aramuSa mdgomareobaSi gadayvana. es ukanaskneli Zalze Sromatevadi procesia, romelic muSaxelis meSveobiT meqanikurad xorcieldeba.

2. setyvasawinaaRmdego badiseburi axali konstruqciebis sqemebi

       Cvens mier gamogonebuli da damuSavebulia      setyvasawinaaRmdego badis ramodenime modeli. ganvixiloT TiToeuli maTgani. 

a) grZivi Wrili
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b) muSa mdgomareobaSi

[image: image23.jpg]



g) aramuSa mdgomareobaSi

d) Wrilebi

[image: image24.jpg]



nax. 2.1 a; b; g; d; setyvasawinaaRmdego gadaxurvis konstruqciebis sqemebi.

   nax.2.1-ze gamosaxuli setyvasawinaaRmdego mowyobiloba (((( Sedgeba zedapiruli dawnevis sayrdeni milis 1, grZivi gamWoli Wrili 2, romelic Sevsebulia naxevrad da  qanCze 7 mimagrebuli bunikebiT 8.  kuTxovanas formis damWeri elementebi 3 saxsarze 5 bunikebiT 8 da qanCiT 7 mimagrebulia pesebri formis kronSteini 10. erTi bolo damagrebulia 3 elementiT da mimmarTveliT 9 ganlagebulia sayrdeni milis Tavze 1. grZiv gamWol WrilSi  mTels simaRleze meqanizmi 6 gadaadgildeba qanCiT 7 meore boloTi mimagrebuli bunikiT 8,  amasTan damWeri  elementi 3, romelsac gaaCnia kuTxovanas forma, saxsris saSualebiT 5 damontaJebulia pesebri formis kronSteinze 10,samagri 11 xistadaa mimagrebuli bunikebu 8 da qanci7. 13 elementi saxsris 14 saSualebiT gadaadgildeba mimmartvelze 9. 9 mimmarTveli xistadaa mimagrebuli 15 elementze da iRebs mowyobilobis fiqsirebul muSa mdgomareobas 16. setyvasawinaaRmdego bade 4 damagrebulia trosiT 17. gadasaadgilebeli meqanizmi 6 damontaJebulia sayrden milze 1, romelzec ZiriTadad dafuZnebulia meqanzmi 19 da  mTels simaRleze, qvevidan zeviT  gadaadgildeba brunviT, meqanizmiT 20.

      setyvasawinaaRmdego mowyobileba muSa mdgomareobaSi imarTeba pultiT. meqanizmi orTqlis saSualebiT moZraobs sayrden milSi.

                                                           a)

[image: image25.jpg]


        b)
nax.2.2 setyvasawinaaRmdego mowyobilobis konstruqciebis sqemebi.

a) muSa mdgomareoba

b) aramuSa mdgomareoba

    nax.2.2-ze gamosaxuli setyvasawinaaRmdego mowyobilobis (((( meqanizmi Semdegi principiT muSaobs.  boZebis yvela zeda nawilze, romelzec damagrebulia damWerebi 2, saxsrulad SeerTebulia setyvasawinaaRmdego badis zolze. amasTan yovel sayrden kronSteinze damWerebi erTi mxriv damagrebulia sapirwone 8, romelic saxsris 3 saSualebiT brunavs kronSteinis damWerze 6. sapirwone miliseburia da ivseba wyliT. mili 5 SesaZlebelia iyos naWria an rezinis. rodesac meqanizmi  aramuSamdgomareobaSia sapirwone carielia. muSamdgomareobis dros, meqanizmis gaxsnisas mTel sigrZeze Tavisufali bolo yoveli zoli ivseba wyliT da fiqsatorebis 7 saSualebiT iRebs saboloo mdgomareobas. konstruqciaze gadaWimulia setyvadamcavi bade 10.

a) [image: image26.jpg]B

H/:W

a2
N YYV





[image: image27.jpg]


b) 
g)[image: image28.jpg]0

0:

y—

W\ @

=]

e

~1

¥





nax.2.3 venaxebis setyvasawinaaRmdego gadaxurvis sqema

a) muSa mdgomareoba

b) aramuSa mdgomareoba grZiv WrilSi

g) aramuSa mdgomareoba ganiv WrilSi
  venaxebis setyvasawinaaRmdego gadaxurvis mowyobiloba((((, romelic damontaJebulia venaxis arsebuli sayrdeni boZebis 1 zeda nawize. yovel maTganze ganlagebulia damWerebi 2, bolo Sualeduri saxsris 3 saSualebiT SeerTebulia setyvasawinaaRmdego badis zols 4 da saxsriT 5 SeerTebulia sayrden kronSteinze 6. sayrden kronSteinze damontaJebulia kakvi 7. pirveli rigi erTmaneTTan dakavSirebulia gvarliT 8. gavarlis erTi bolo  SeerTebulia jalambariT 9. yoveli setyvasawinaaRmdego badis zols 4 maragdeba sapirwoniT 10 da magrdeba mavTuliT 11.

misi muSaobis principi aseTia: trosis 8 gawevis saSualebiT jalambariT 9 xdeba mobruneba mopirdapire sayrden kronSteize 6 pirveli rigis saxsaris 5 garSemo. amis Semdeg kakvi 7 Tavisufldeba badisgan 4, romelic sapirwonis zemoqmedebiT wonis saSualebiT trialdeba saxsaris 3 garSemo momdevno rigis kronSteinis 6 miaxloebamde. kronSteinze 6 mobruneba xorcieldeba setyvasawinaaRmdego badis zolis 4 muSa mdgomareobis dafiqsirebamde. amis Semdeg igi srulad exeba damWerze 2.

a)
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g)
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d) 
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e) 

v)
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nax. 2.4 a;b;g;d;e;v setyvasawinaaRmdegoo gadaxurvis meqanizmis sqema

    nax.2.4_ze warmodgenili setyvasawinaaRmdegoo gadaxurvis meqanizmi((((, romelic aramuSa mdgomareobidan (b)  muSa mdgomareobiSi (a) gadadis avtomaturad. vazis setyvisgan dasacavi mowyobiloba Seicavs cilindruli siRruis mqone sayrden boZs (1), romlis cilindrul siRrmeSi (2) moTavsebulia hidro dguSi (3) WokiT (4). masTan saxsrulad (5) SeerTebulia  damWerebi (6). sayrdeni boZis RruSi (2) moTavsebulia SemamWidrovebeli hermetuli rgoli (7). muSa siTxe (8) miliT (9) da sadawneo mowyobilobiT (10) SeiWirxneba  cilindruli sayrdeni boZebis siRrueSi (2), TiToeuli damWeri (6) sayrden boZebs ukavSirdeba moqnili fersoTi (11), romelic sayrden boZebze damagrebulia gorgolaWebiani blokiT (12). damWerebze xistad (16) damagrebulia setyvadamcavi badis (17) qveda boloebi, xolo badis zeda boloebi fersosTan (11) dakavSirebulia uZravad (18). badis ganivi mxrebi (17) moZravi rgolebiT (19) mierTebulia fersosTan.
mowyobilobis arasamuSo mdgomareobaSi yofnisas siRruidan gamoSvebulia muSa siTxe da dguSi (3) imyofeba siRruis qveda nawilSi. Woki (4) CamoSvebulia, xolo masTan dakavSirebuli damWerebi (6) nawilobriv CaSvebulia siRrueSi. setyvasawinaaRmdego bade (17) da rgolebi (19) Segrovebulia damWerebis Tavisufal boloebze, amasTan gorgolaWebiani rgolebi eyrdnobian sayrdeni blokebis Tavebs.

sistemis muSa mdgomareobaSi gadasayvanad  milebisa (9) da specialuri mowyobilobis (10) saSualebiT muSa siTxes (8) Wirxnian sayrdeni boZebis siRrueSi. dguSi (3) da  Woki (4) muSa siTxis wneviT gadaadgildebian zemoT, romelsac mosdevs damWerebis (6) gamosvla siRruidan (2) da SeuRlebis elementebis (14), masze damagrebuli gorgolaWebiani (13) damWerebis (6) da mimarTvelebis (15) amoZraveba. amoZravdeba agreTve moqnili fersos (11) blokze uZrvad damagrebuli setyvasawinaaRmdego badis  boloebi. dguSis (3) sahermetizacio rgolTan Sexebisas momentalurad  wydeba muSa siTxis  miwodeba da dguSis siRrueSi warmoqmnili wnevis xarjze xdeba sistemis fiqsacia.
sistemis aramuSa mdgomareobaSi gadasayvanad muSa siTxes gamoqaCaven mowyobilobis siRruidan. dguSi (3) da  Woki (4) gadaadgildebian zemodan qvemoT. amasTan saxsruli kvanZebis (5) irgvliv xdeba damWerebis  (6) mobruneba, maTi CaRrmaveba siRrueSi (2). gorgolaWebiani blokebi (13) gadaadgildeba damWerebis (6) mimarTvelebSi (15) SeuRlebis elementebTan (14) erTad. gorgolaWebiani blokebi 13 Casvlas siRrueSi ewinaaRmdegeba dgaris Tavi. am process Tan axlavs  moqnili fersos (11) moZraoba. rgolebi (19) srialeben moqnili fersoze (11) da setyvasawinaaRmdego bade (17) ikeceba.

     saetyvasawionaaRmdego bade mowyobilia yovel 5 m_Si damontaJebul 3 m. simaRlis zemoaRwerili ZiriTad konstruqciaze. 
    zemoaRwerili Cvens mier damuSavebuli setyvisagan damcavi mowyobilobis konstruqciulobidan  gamimdinare SeiZleba davaskvnaT, rom igi  uaryofiTad ar imoqmedebs vazis saerTo ganviTarebasa da  yurZnis xarisxze. 
Cvens mier damuSavebuli setyvasawinaaRmdego gadaxurvebis ramodenime mowyobilobidan  gTavazobT erT _erTi saukeTeso variants.  

3. optimaluri gadaxurvebis gaangariSeba da kveTebis SerCeva

3.1. ricxviTi gaangariSebebi programuli kompleqs     LIRA 9.4-is gamoyenebiT
Cvens mier SerCeuli optimaluri konstruqciuli sqemis (nax. 2.4) mixedviT Seqmnili iqna sivrciTi modeli romelis mixedviT ricxviTi gaangariSebebi Catarda programuli kompleqs LIRA 9.4-is gamoyenebiT. gaangariSebebi Sesrulda statikur da dinamiur datvirTvebze samSeneblo normebis axali redaqciis gaTvaliswinebiT.

gaangariSeba moxda konstruqciaze mosul datvirTebze: sakuTari wona; qaris statikuri datvirTva; seismika X RerZis gaswvriv da seismika Y RerZis gaswvriv. qaris statikuri mdgenelis normatiuli mniSvneloba gamoTvlili iqna formuliT: 
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  sadac,  W0 - qaris wnevis normatiuli mniSvneloba.  kaxeTis regionisaTvis misi maqsimaluri mniSvneloba Seadgens 60 kg/m2. K-
simaRlesTan mimarTebaSi qaris datvirTvis gamaTvaliswinebeli koeficienti. C-aerodinamiurobis koeficientia, romlis  mniSvneloba damokidebulia setyvasawinaaRmdego  gadaxurvis  badis zedapiris formaze da iTvaliswinebs badis zedapiris orive mxares qaris datvirTvisgan warmoqmnil aqtiur da pasiur wnevebs da 1,4-is tolia. 
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-saimedobis koeficienrti da 1,4-is tolia.
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mocemuli mimarTulebiT k-ur wertilSi moqmedi, zemoaRweril konstruqciaze sakuTari i -uri rxevis tonis Sesabamisi seismuri datvirTva Sik ganisazRvreba formuliT: 
                                        Sik =K1K2 K3Soik                                                                                        (1) sadac, K1-koeficientia, romelic iTvaliswinebs SenobaSi dasaSveb dazianebebs, konstruqciis unars ganaviTaros aradrekadi deformaciebi, agreTve seismomedegobis sxva rezervebs. K2  – koeficientia, romelic iTvaliswinebs Senoba-nagebobebis konstruqciul gadawyvetas.   K3 _ Senoba-nagebobebis mniSvnelobis koeficienti. Soik-Senoba-nagebobebis, rogorc drekad –deformirebadi sistemis sakuTari rxevis i-uri tonis Sesabamisi seismuri datvirTva, romelic ganisazRvreba formuliT: 
                                       Soik=QkAβiKK0ηik                                                     (2)
sadac, Qk aris Senoba-nagebobebis K-ur wertilze mosuli wona. A–seismurobis uganzomilebo koeficienti. gruntis saangariSo aCqarebis Sefardebas Tavisufali  vardnis aCqarebasTan. I - Senoba-nagebobebis sakuTari rxevis i-uri tonis Sesabamisi dinamikurobis koeficienti.  K- koeficienti, romelic ganisazRvreba cxriliT. K0 - koeficienti, romelic iTvaliswinebs gruntis arawrfiv deformirebas; gamoiyeneba im SemTxvevaSi, rodesac gruntis kategoriis  koeficienti ganisazRvreba cxrilis safuZvelze, seismuri mikrodaraionebis Sesrulebis gareSe; i- koeficienti, romelic damokidebulia Senoba-nagebobebis sakuTari rxevis dros i-uri tonis Sesabamisi deformaciis saxeze da gansazRvruli datvirTvis adgilmdebareobaze((((.
saangariSo balianobad miRebuli iqna 8 da 9 bali.
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3.2 qaris statikuri datvirTva
3.2.1  badisebri vanturi gadaxurvis zedapirze aerodinamikuri koeficientebis eqsperimentuli gansazRvra
      gadaxurvaze qaris datvirTvis saSualo (statikuri) mdgenelis normatiuli mniSvneloba Wm  kg/sm2 ganisazRvreba gamosaxulebiT
Wm=W0k.C(x,y),

    sadac  W0   - qaris dawnevis normatuli mniSvneloba - aiReba normebidan raionebis mixedviT. k  - koeficienti iTvaliswinebs siCqaris dawnevis cvlilebas simaRlis mixedviT teritoriis tipebis mixedviT. setyvisagan damcavi gadaxurvebisaTvis, romelTa simaRle miwis zedapiridan ar aRemateba 5 metrs, miRebuli unda iqnes k = 0.75 (teritoriis tipi A, samSeneblo normebi da wesebi, punqti 6.5).

     aerodinamikuri koeficientis mniSvneloba C(x,y) damokidebulia gadaxurvis zedapiris formaze da sivrceSi mis ganlagebaze. aerodinamikuri koeficienti aris  wnevis koeficienti gadaxurvis farTobis erTeulze misi zedapirisadmi normaluri mimarTulebiT. amasTan, setyvisagan damcavi gadaxurvisaTvis C koeficientis dadebiT mniSvnelobas Seesabameba mimarTuleba miwis zedapirisaken, aqtiuri dawneva; uaryofiTs - mimarTuleba miwis zedapiridan, pasiuri dawneva anu gawova.

     normebSi mocemulia  calkemdgomi nakecebiani mTliani gadaxurvebis aerodinamikuri koeficientebi. setyvisagan damcavi gadaxurvebis gaangariSebisaTvis aucilebelia informaciis qona C(x,y) koeficientebis ganawilebis Sesaxeb mravaltalRovan nakecebian aramTlian gadaxurvaze, romlis qveS ganlagebulia venaxis rigebi.

      am amocanis gadasawyvetad daproeqtda, damzadda da aerodinamikur milSi gamoicada gansaxilavi setyvisagan damcavi gadaxurvis xisti seqciuri modeli.

      modelis geometriuli masStabi Seadgenda 1:20, modelirebuli iyo gadaxurvis erTi ujredi, romelic oTx nakecs moicavda. amrigad, modelis gabarituli zomebi Seadgenda 300X400X200 mm-s. imis  gaTvaliswinebiT, rom ganixileboda brtyeli amocana, modelis torsebze damagrebuli iqna  elifsuri sayelurebi, romelTa mTavari RerZebis zomebi iyo 600X400 mm. modelis gamocda mimdinareobda haeris nakadis  ucvleli mimarTulebiT, romelic sayelurebis sibrtyis Pparaleluri iyo. 0,5 mm diametris 12 sadrenaJo naxvreti  ganlagebuli iyo erTerTi nakecis zeda da qveda zedapirebze simetriis RerZis gaswvriv. es nakeci eqsperimentis procesSi gadaadgildeboda saWiro poziciaze. eqsperimentulad gamoicada rogorc mTlian nakecebiani, aseve perforirebul nakecebiani modelebi. ukanasknel SemTxvevaSi 5 mm diametris mqone 300 calis odenobis naxvretis farTobi erT nakecze Seadgenda mTeli zedapiris 16,3 %-s. venaxis rigis gavlena imitirebuli iyo 4 mosaxsneli tixariT, romlebic ewyoboda Sesabamisi nakecis qedis qveS.

      gaqreva modelze xorcieldeboda saaviacio institutis aerodinamikur milSi. mili iyo Caketili tipis, Ria samuSao nawiliT, gabarituli zomebiT 600X400X1000 mm. sur. 3.2.1-ze warmodgenilia aerodinamikuri milis  samuSao sivrceSi moTavsebuli modelis fotosuraTi.
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      modelis gaqreva xorcieldeboda nakadis saSualo siCqariT VsaS = 24,6 m/wm, rac ganisazRvreboda formuliT:
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 - Warbi wnevaa, gansazRvruli pitos miliT, nacmis koeficientiT 
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 =1. spirtiani batareis mqone manometris tarirebis koeficienti KT =1,04;  
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 - ЦАГИ-s tipis mikromanometris milis daxris kuTxea, Cvens SemTxvevaSi  
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      amgvarad, reinoldsis ricxvi Cvens eqsperimentSi Seadgenda
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sadac Lm  modelis udidesi xazovani zomaa;
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 _ haeris siblantea.

      rogorc cnobilia, wnevis koeficientebis gansazRvris mizniT ori geometriulad msgavsi sxeulis gaqreva maTematikurad msgavs Sedegebs iZleva, rodesac  msgavsebis kriteriumebi garemos siblantis efeqtis mixedviT erTmaneTis tolia, anu, rodesac 

                     Rem = Ren

amave dros, Sesrulebuli unda iyos pirobebi
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      sadac 
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 turbulenturobis xarisxi da xorklianobis koeficientia Sesabamisad. unda aRiniSnos, rom maxvilnapirebiani sxeulebisaTvis sasazRvro fenis morRvevis wertilebi fiqsirebulia da  traeqtoriis gaiSviaTebis sidide TiTqmis mudmivi rCeba garsdenis nebismieri reJimis dros, xolo xaxunis winaaRmdegobis Zala, romelic zedapiris xorklianobis zrdasTan erTad matulobs, winaaRmdegobis saerTo Zalis umniSvnelo nawils Seadgens (((((((. rogorc eqsperimentebma aCvena, Rem -is mniSvnelobebisaTvis, romlebic moTavsebulia 103 - 108 diapazonSi, aseTi sxeulebis gaqrevis dros garsdenis krizisi ar warmoiqmneba da uzrunvelyofilia praqtikuli miznebnisaTvis sakmarisi msgavsebis xarisxi. Sesaswavli setyvisagan damcavi gadaxurvebi swored aseTi sxeulebis kategorias miekuTvneba, xolo Rem -is eqsperimentSi ganxorcielebuli mniSvneloba imis mtkicebis saSualebas iZleva, rom misi Sedegebi samarTlianad SeiZleba gavrceldes naturul konstruqciaze wnevisa da gawovis zonebis gavrcelebis xasiaTisa da aerodinamikuri koeficientebis sidideebis TvalsazrisiT.

      C(x,y) koeficientebi modelis calkeul wertilebSi ganisazRvreboda Semdegi fardobiT:
C(x,y) = .
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       sadac Hi  - batariani manometris Sesabamisi Cvenebebia x da y koordinatebis mqone i  wertilSi. sul Catarda eqsperimentebis 6 seria, maT Soris:

1. calkeuli uekrano nakecis gaqreva, romelic normebSi moyvanilsqemas Seesabameba.
2. erTiani oTxtalRovani uekrano modelis gaqreva.
3. ekranebiT aRWurvili oTxtalRovani  modelis gaqreva.
4. calkeuli perforirebuli oTxnakeciani uekrano nakecis gaqreva
5. perforirebuli oTxtalRovani  uekrano modelis gaqreva.
6. ekranebiT aRWurvili perforirebuli oTxtalRovani  modelis gaqreva.
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nax.3.2.1.-is 1 venaxis setyvasawinaaRmdego gadaxurva

Sedegebi grafikuli saxiT mocemulia nax.3.2.1.-ze.

  rogorc analizi gviCvenebs, mravaltalRovani sqema calkeuli nakecisagan gansxvavebiT xarisxobrivad cvlis garsdenis suraTs - GAgadaxurva mTlianad eqceva gawovis Zalebis zemoqmedebis qveS. amave dros, tixrebis (ekranebis) arseboba, romelic venaxis rigebis imitirebas warmoadgens, iwvevs am Zalebis mniSvnelovan zrdas.

      aerodinamikuri koeficientebis saangariSo mniSvnelobebad eqsperimentis monacemebis mixedviT miRebuli iqna: qaris mimarT pirveli nakecisaTvis C(x,y)saS. = - 1,5, xolo Semdgomi nakecebisaTvis C(x,y)saS. = - 0,6.

      amave dros, eqsperimentma aCvena, rom nakecebis drenaJi mniSvnelovanwilad amcirebs gawovis sidides. modelirebis masStabma saSualeba ar mogvca gagvesazRvra qargamtarobis koeficienti 
[image: image82.wmf]x

, ris gamoc Catarda damatebiTi specialuri gamokvlevebi.

3.2.2 kapronis badis qargamtarobis 

koeficientis gansazRvra

     kapronis badis qargamtarobis koeficientis gansazRvrisaTvis Sesrulda badis nimuSis gaqreva saaviacio institutis aerodinamikur milSi. mils hqonda elifsuri saqSeni ZiriTadi RerZebis zomebiT 360X520 mm; saqSenis farTobi S = 0,147 m2,  nakadis siCqare milidan gamosvlisas VsaS.= 14 m/wm; mCqarobluri dawneva - 12,25 kg/m2. qargamtarobis koeficientis eqsperimentuli mniSvnelobis 
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x

 gansazRvra xdeboda orkomponentiani induqtiuri gadamcemebiT aRWurvili aerodinamikuri sasworebis gamoyenebiT. bade 550X910 mm zomebis  xis CarCoze iyo gadaWimuli. igi Tavsdeboda saqSenis sibrtyidan 150 mm daSorebiT da mis paralelurad. am dros gamoricxuli iyo sasazRvro efeqtis gavlena eqspqrimentis Sedegebze. 
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 -s mniSvneloba ganisazRvreboda  sxeulis zedapirze qaris datvirtvis saangariSo formulidan miRebuli gamosaxulebis mixedviT:
[image: image85.wmf]

[image: image86.wmf]S

V

Q

Э

×

×

×

=

2

2

saS

r

x

 ,


[image: image87.wmf]S

V

Q

Э

×

×

=

saS

r

x

2

  ,
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_aris datvirTva, gamowveuli qaris moqmedebisagan kgZ-ebSi, mocemul SemTxvevaSi es sidide izomeba aerodinamikuri sasworebiT; 
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- haeris simkvrivea; 
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 - nakadis saSualo siCqare, gazomili pitos miliT; 
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- haeris nakadis ganivkveTis farTobi badis sibrtyeSi,  ganisazRvreboda faqtobrivad da Seadgina 0,19m2. aerodinamikuri sasworebis tarirebis koeficienti udrida Kt =0,125.

    eqsperimentis Sedegad miRebuli qargamtarobis koeficientis mniSvnelobam Seadgina 
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 = 0,447.

      Catarda qargamtarobis koeficientis 
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 eqspertimentalurad miRebuli mniSvnelobis analizuri Sefaseba((((. angariSSi ganxilulia badis kvadratuli monakveTi. ganxiluli badis struqtura axlosaa abreSumis Zafis badeebis struqturasTan., amitom gamoiyeneba formula
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      sadac 
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 ganisazRvreba rogorc mrgvali foladis mavTulis badisaTvis, Tu 
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 - badis muSa kveTia m2-Si; 
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 - ganivkveTis farTia, romelicwinaaRmdegobas xvdeba, Cvens SemTxvevaSi 
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      EeqsperimentSi reinoldcis ricxvis mniSvneloba udrida  
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. qargamtarobis koeficientis analizurad miRebuli sididem sul 2%-iT gadaaWarba eqsperimentulad miRebul sidides da Seadgina 
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     setyvisagan damcav gadaxurvaze qaris datvirTvis saangariSo sididis ganmsazRvrel saboloo gamosaxulebas aqvs Semdegi saxe:
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 saimedoobis koeficientia, romelic normebis mixedviT udris 1,4.

     qaris datvirTvis sidideTa ricxobrivi mniSvnelobebi (gawovisa kaxeTis raionebisaTvis), romelzedac aucilebulia zafxulis reJimSi venaxebis setyvisagan damcavi gadaxurvebis gaangariSeba ganapira nakecebisaTvis:
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gan. =39,5X0,75X(-1,5)X0,45X1,4=-27,6 kg/m2,

gadaxurvis danarCeni Sida nawilisaTvis
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Sida=39,5X0,75X(-0,6)X0,45X1,4=-11,2 kg/m2.

3.3 qaris dinamikuri zemoqmedeba

      qaris zemoqmedeba venaxebis setyvisagan damcav gadaxurvaze ganisazRvreba, rogorc statikur da dinamikur mdgenelTa jami. Tu  mxevelobaSi miRebiT,  rom dinamikur mdgenels gansazRvravs  qaris pulsaciis ampituda-sixSiris speqtri. maSin igi garkveul doneze damokidebulia TviT konstruqciis reaqciaze da  aucilebelia gansaxilavi konstruqciebis Semowmeba aerodinamikur mdgradobaze.

      moqmedi normebisa da wesebis (((( Tanaxmad, qaris datvirTvis pulsaciuri mdgeneli 
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p iseTi nagebobebisaTvis, romelTa sakuTari rxevis pirveli sixSire 
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hercebSi aRemateba sakuTari sixSiris zRvrul mniSvnelobas 
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zRvr., ganisazRvreba Semdegi formuliT:
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n aris qaris datvirTvissaSualo (statikuri) mdgenelis normatiuli mniSvneloba; 
[image: image116.wmf]x

 - pulsaciis koeficienti, romelic miiReba normebis Sesabamisi cxrilebis mixedviT, - seryvis sawinaaRmdego gadaxurvebisaTvis misi mniSvneloba icvleba 0,85-dan 1,78-mde teritoriis tipis mixedviT da saSualod SeiZleba rekomendebuli iqnes 
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 - qaris wnevis pulsaciis sivrculi korelaciis koeficientia, romelic gansaxilavi gadaxurvebisaTvis (maTi gegmaSi zomebis gaTvaliwinebiT), 
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zRvr. – sakuTari rxevis sixSireTa zRvruli sidide, romlis drosac dasaSvebia Sesabamisi sakuTari formiT rxevisas warmoSobili inerciis Zala SeiZleba ar iqnes gaTvaliwinebuli. igi damokidebulia qaris siCqaris mixedviT daraionebasa da rxevis logariTmul dekrementze 
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. kaxeTis raionebisaTvis 
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 (radganac eqsperimentuli monacemebi ara gvaqvs) 
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zRvr pirobiTad miRebulia iyos 4,3 hc.

 im konstruqciebisaTvis, romelTa meore formis rxevis sixSire naklebia 
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zRvr-ze, anu 
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zRvr., aucilebelia dinamikuri gaangariSeba sakuTari rxevis pirveli 
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 ricxvis, formebis gaTvaliswinebiT. am dros 
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ricxvi ganisazRvreba pirobidan
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   venaxebis setyvisagan damcavi gadaxurvebis zedapiris geometriis gaTvaliswinebiT im pirobiebSi, rodesac 
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zRvr.,  aucilebelia Semowmdes qaris rezonansze((((.

3.3.1 qaris zemoqmedebis statistikuri
 modeli

       qaris siCqaris  SemTxveviTi cvlilebebi droSi modelirdeba farTozoliani SemTxveviTi pricesiT, romlis parametrebi geografiuli ganedis da zRvis donidan simaRlis funqciebia. 

      qaris siCqaris pulsaciis statistikuri monacemebis eqsperimentulad didi sizustiT miReba eqsploataciis mniSvnelovani periodebisaTvis garkveul siZneleebTanaa dakavSirebuli. Zalian dabali sixSireebis doneze  qaris siCqareTa SemTxveviTi velis statistikuri parametrebis Sesaxeb sarwmuno monacemebis ar arseboba arsebiTad arTulebs maTematikur modelirebas da, aqedan gamomdinare, nebismier sainJinro nagebobaze qaris zemoqmedebis prognozirebas. amitom, amgvari prognozireba emyareba adgilobrivi qarTa velis miaxloebiTi saangariSo modelebis gamoyenebas, romlebic Seqmnilia konkretuli raionebisaTvis saWiro statistikuri informaciis eqsperimentuli gziT miRebis realuri SesaZleblobebze dayrdnobiT. kerZod,  nagebobaze qaris zemoqmedeba aRiwereba maTematikur modelTa kompleqtebiT, romelTagan TiToeuli moicavs qaris siCqaris SemTxveviTi pulsaciis sixSireTa SedarebiT viwro diapazonebs. es modelebi erTmaneTisagan gansxvavdeba rogorc struqturebiT, aseve procesebis aRweris sizustiT.

      aseT modelTa Sedgena efuZneba ara marto qarTa velis statistikur monacemebs, aramed zogierTi konstruqciis reaqcias qaris zemoqmedebaze. aseTi modgoma uzrunvelyofs TiTqmis yvela tipis konstruqciis simtkicis amocanis amoxsnas misaRebi sizustiT. nagebobis konstruqciis qaris datvirTvaze reaqciis xasiaTidan gamomdinare, iqmneba nagebobis konstruqciis kvazistatikuri da dinamikur modelebad.

      Sesabamisad, qaris siCqaris  mniSvneloba warmogvidgeba kvazistatikuri mdgenelis (qaris gasaSualoebuli siCqare). regularuli siCqarisa da dinamikuri mdgenelix (atmosferuli turbulenturobis)  - pulsaciuri mdgenelis jamis saxiT:

                       
[image: image132.wmf]).

(

)

(

)

(

0

t

W

W

t

W

t

+

=


      gare aerodinamikuri datvirTva nagebobaze ZiriTadad, ganisazRvreba qaris siCqaris kvazistatikuri mdgenelis horizontaluri gegmiliT.

      miwis zedapirze ganlagebuli sakmaod xisti nagebobebisaTvis sangariSo datvirTva ZiriTadad dakavSirebulia  regularul mdgenelTan. amasTan, wneva nagebobis zedapirze pirveli miaxloebiT gamodis qaris saSualo siCqaris kvadratis proporciuli. 

      Tu nagebobis sakuTar rxevaTa sixSireebi Tanxvdeba atmosferoSi turbulenturi pulsaciis maxasiTebel sixSireebs, maSin gaangariSeba unda Sesruldes rogorc regularuli, aseve pulsaciuri mdgenelis gaTvaliwinebiT.

konstruqciis atmosferul turbulenturobaze gaangariSebisas gamoiyeneba speqtris zogierTi standartuli warmodgena.

       miwis zedapirze arsebuli nagebobebis gaangariSebisas aucilebelia gaTvaliwinebuli iqnes haeris masis am nagebobebis zedapirebTan urTierTqmedeba.

      Tu nageboba warmoadgens cudi garsdenis sxeuls, maSin am urTierTqmedebas SesaZloa mohyves ganapira Sris mogleja da Senobaze qaris Zabrulad mbrunavi nakadis gaCena. amasTan, amgvar nakadSi Cndeba Zlieri pulsaciebi, romlis sixSire damokidebulia qaris siCqaresa da nagebobis maxasiaTebel 
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 zomaze nakadis ganivad.

      pulsaciis maxasiaTebeli sixSire amgvar nakadSi ganisazRvreba pirobidan:
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      marjvena nawilSi arsebuli mudmiva icvleba 0,1 – 0,3 sazRvrebSi da damokidebulia reinoldsis ricxvsa da sxeulis formaze. Tu amgvar nakadSi sxva nageboba xvdeba, maSin am ukanasknelis gaangariSebaSi aucilebelia pulsaciis speqtruli Semadgenlobis gaTvaliswineba. baftingis cnobili movlena gamowveulia swored amgvari nakadebiT. 

      mbrunavi nakadebis konstruqciis zedapiris gaswvriv gadaadgilebis meqanizmis ganxilvas mivyavarT moZravi datvirTvis modelis Seqmnamde.

      dReisaTvis arsebobs qaris siCqaris grZivi da ganivi komponentebis speqtruli pulsaciis gazomvebi mravali saxiT. sakmaod naTelia am speqtrebis qceva maRali sixSireebisas.
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 sixSireebisaTvis, romlebic aRemateba 0,2
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-s, kolmogorovis speqtri damakmayofileblad uTavsdeba gazomil speqtrebs. ganurCeveli stratifikaciisas kolmogorovis speqtrs siCqaris veqtoris yvela komponentis pulsaciisaTvis aqvs Semdegi saxe:
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 universaluri mudmivaa, romelic horizontaluri komponentisaTvis udris 0,147, vertikalurisaTvis – 0,196; 
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- sixSirea hercebSi;
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 - energiis dissipaciis siCqare.

      samSeneblo normebsa da wesebSi gamoyenebulia davenportis empiriuli speqtri, romelic ganisazRvreba formuliT:

                
[image: image141.wmf]3

4

2

2

2

0

0

)

1

(

2

)

(

'

u

n

u

W

K

n

S

W

+

×

×

×

=

.

sadac 
[image: image142.wmf]0

W

 qaris saSualo siCqarea, sT-Si (
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 - Semxvedri zedapiris nebismieri winaaRmdegobis koeficienti; 
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3.4 setyvis datvirTva.

     gansxvavebiT yvela sxva meteorologiuri datvirTvisagan, romlebic  metnaklebad Seswavlili da normirebulia, setyvis datvirTva samSeneblo konstruqciebze ar figurirebs arcerT cnobarSi, arcerT specialur literaturaSi. badisebur kidul gadaxurvebze setyvis zemoqmedebis xasiaTisa da sididis Sesaxeb amocanis gadawyvetisadmi midgomis pirveli mcdeloba iyo 1985 wels. i. melaSvilma, a. orjonikiZem da p. duRaSvilma Caatares eqsperimenti ((((. qvemoT mocemulia samuSaos es nawili zogierTi dazustebebiT.

      setyva es aris atmosferuli naleqi sferosebri an uswormasworo formis yinulis  nawilakebis saxiT, simkvriviT 
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diametriT 2-dan 50 mm-mde. diametrebis mixedviT setyvis marcvlebis ganawilebis mrudi gviCvenebs, rom yvelaze ufro gavrcelebulia 
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. setyvis marcvlis siCqare sufTa atmosferoSi 
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damokidebulia mis masaze da  Subla winaaRmdegobaze. setyvis marcvali sakmaod Cqara krefs am siCqares, Semdeg ki  mudmivi siCqariT moZraobs((((
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     sadac V aris setyvis marcvlis moculoba; S - misi midelis kveTi; 
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 - haeris simkvrive; C - aerodinemikuri koeficienti; g - Tavisufali vardnis aCqareba.

     cnobilia, rom 
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          setyvis marcvlis saboloo siCqare haerSi dajaxebaTa da koagulaciis gaTvaliswinebiT r. Jenevis mier (((( SemoTavazebulia Semdegi saxiT:
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      rogorc wesi, setyvas Tan axlavs qari, romlis siCqare SeiZleba aRwevdes 20 m/wm-s. am dros setyvis marcvlis  siCqare da kinetikuri energia SesaZloa mniSvnelovnad gaizardos. setyvis intensiuroba aRwevs 100 marcvals 1 m3 -Si. saSualod, miRebulia, rom 1 wamSi zedapiris 1 m2 farTobze cviva 500-dan 1000-mde setyvis marcvali.

      rom ufro garkveuli iyos msjeloba setyvis intensiurobaze da mis mier gamowveul dazianebaze, l.k. kaCurinma((( SemoiRo miwis zedapiris erTeul farTobze mosul setyvis marcvalTa nakadis myisi masis moZraobis raodenobis  cneba:
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      sadac n  - miwaze Camosuli setyvis marcvlebis saerTo raodenobaa haeris moculobis erTeulSi.  
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 - R zomis, m masis da Wk  vardnis siCqaris mqone  setyvis macvlebis fardobiTi ricxvia. R* - minimaluri zoma im setyvis marcvlisa, romelsac SeuZlia dedamiwis zedapirze CamoRweva, an minimaluri zoma setyvis marcvlisa, romelsac SeuZlia sasoflo-sameurneo kulturebis dazianeba.

     saerTod, setyvis marcvali ecema vertikalisadmi garkveuli kuTxiT da k- s aqvs vertikaluri da horizontaluri mdgenelebi. Tumca pirveli miaxloebisaTvis savsebiT dasaSvebia SemovifargloT setyvis marcvlebis moZraobis raodenobis veqtoris mxolod vertikaluri mdgeneliT. k- s kritikuli mniSvneloba moTavsebulia sazRvrebSi 10-1 - 1 g.sm-3 . wm-2 .

      0,5 -is toli mamravlis sizustiT k-s sidide udris kinetikur energias, romelsac atareben marcvlebi moculobis erTeulSi, anu energiis simkvrives. k- s ganzomilebis erTeuli iqneba

            g . sm-3 . wm-2 = ergi . sm-3 = j . m-3      ;

moZraobis raodenobis nacvlad SeiZleba kinetikuri energiis gamoyeneba, romlis kritikul mniSvnelobad SeiZleba miRebuli iqnes 10 - 100 j. m-2, da igi setyvis marcvlis maxasiaTebeli diametris 1 sm-s SemTxvevaSi (R=0,5 sm) moZraobis raodenobis eqvivalenturia, romelic udris

                k=0,1 - 1 ergi . sm-3 .

      literaturaSi arsebobs monacemebi miwaze dacemuli setyvis marcvlis kinetikuri energiis pirdapiri gazomvis Sedegebis Sesaxeb, rac Catarda 162 setyvis gamzomis gamoyenebiT eqsperimentul meteorologiur poligonze, farTobiT 932 km2, kanadaSi 1976 wlis 15 agvistos((((.

      rodesac ukve viciT setyvis, rogorc meteorologiuri movlenis ZiriTadi parametrebi, SeiZleba gadavideT mis Sefasebaze, rogorc datvirTvis faqtorisa. analogad SegviZlia miviRoT fxvieri masalebi, romelTaTvisac moZebniliaA Sefasebis kanonzomierebebi.

      fxvieri masalis nakadisagan Seqmnili datvirTva Seadgens misi calkeuli nawilakebis urTierTSejaxebis Sedegad warmoqmnili impulsebis zeddebis Sedegs, Cvens SemTxvevaSi xdeba setyvis marcvlebis Sejaxeba konstruqciasTan. amitom misi parametrebi SeiZleba ganiazRvros SemTxveviTi procesebis Teoriis cnobili meTodebiT. setyvis nakadi SeiZleba aproqsimirebuli iqnes SedarebiT msxvilmarcvlovani fxvieri masaliT, romlisTvisac intervalebi mezobeli nawilakebis  vardnis momentebs Soris SeiZleba CaiTvalos damoukideblad da ganawilebulad puasonis kanoniT. es nakadi SeiZleba stacionarulad CaiTvalos, imdenad ramdenadac setyvisagan damcavi konstruqciis impulsuri gardamavali funqciis Caqrobis drois ganmavlobaSi, romelic wamis nawilebis rigisaa, nakadis intensiuroba, setyvis marcvlebis vardnis siCqare da konstruqciasTan Sejaxebis pirobebi ar icvleba.

      marcvlebis zomebi, da Sesabamisad mezobeli impulsebis amplitudebi aseve SeiZleba CaiTvalos damoukideblad, xolo impulsis sidide, romelic setyvis marcvlidan konstruqcias gadaecema, marcvlebis masis proporciulia.

      datvirTvis myisi mniSvneloba drois nebismier momentSi udris erTdroulad moqmedi impulsebis SemTxveviTi ricxvis myisi mniSvnelobebis jams. zemoT CamoTvlili pirobebis Sesrulebis SemTxvevaSi datvirTvis myisi mniSvneloba ganawilebulia  puasonis ganzogadoebuli kanoniT albaTobis simkvriviT P(R):
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sadac k  aris garkveuli mudmiva; 
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 - erTdroulad moqmedi impulsebis saSualo ricxvi; q(m) - setyvis marcvlebis masaTa ganawilebis simkvrivis jeradi ricxvi.
     setyvis nakadis datvirTva SeiZleba warmodgenili iqnes qaris datvirTvis analogiurad, statikuri da dinamikuri mdgenelebis jamis saxiT, romelTagan ukanaskneli warmoadgens farTopolusian SemTxveviT process
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setyvis datvirTvis statikuri mdgeneli ganisazRvreba drois erTeulSi dacemuli setyvis masiT, vardnis siCqariT da SeiZleba ganisazRvros formuliT
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   sadac Q aris nakadis intensiurobaa kg.Z/m-Si;   
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 - dartymisas aRdgenis koeficienti.

     SemTxveviTi datvirTvis speqtri damokidebulia vardnis siCqareze, nakadis intensiurobaze, setyvis marcvlebis masis ganawilebaze da badis zedapirTan Sejaxebis pirobebze. datvirTvis am mdgenelis  speqtraluri simkvrive dabali sixSireebis dros SeiZleba ganisazRvros formuliT:
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      sadac 
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- erTi marcvlis saSualo masaa.

      am datvirTvis speqtris  sigane ganisazRvreba impulsebis xangrZlivobiT, romlebic damokidebulia setyvis marcvlebis badesTan Sejaxebis pirobebze da setyvis marcvlis fiziko-meqanikur Tvisebebze.

3.5 badisebr gadaxurvebis

 aerodinamikuri mdgradoba

      didmaliani gadaxurvebis moqnili konstruqciebisaTvis, gansakuTrebiT msubuqi Semomfargvleli elementebiT, turbulenturi qari SeiZleba intensiuri rxevebis mizezi gaxdes.

      am rxevaTa intensiurobazea damokidebuli dinamikuri Zabvebi da masTan DdakavSirebuli daRlilobiTi movlenebi konstruqciis elementebSi, rac rig SemTxvevebSi gansazRvravs nagebobis saeqsploatacio xarisxs.

      ganasxvaveben konstruqciaSi qaris nakadis mier aRZrul  rxevaTa mTel rig saxasiaTo saxeebs. pirvel rigSi es aris rxevebi,  romlebic SeiZleba sqematizirebuli iqnes benar-karmanis nakadis saxiT, da romlebic axlosaa Cveulebriv iZulebiT rxevebTan. nakadis siCqareTa garkveul diapazonze xdeba benar-karmanis nakadis warmoSobis sixSiris sinqronizacia konstruqciis rxevis sakuTar sixSiresTan, rxevis amplitudebi mkveTrad izrdeba da iwyeba “qaris rezonansi” . qaris rezonansi avtorxeviTi procesia. avtorxevebis maprovocirebeli energiis wyaroa haeris nakadi, anu nakadTa sistema, romelic warmoiqmneba rxevis procesSi myofi Senobebis garsdenis dros. qariT gamowveuli rxevis Semdeg saxes SeiZleba daerqvas “oTxiT Weneba”, anu galopireba.

      iseve, rogorc qaris rezonansis dros, galopirebis drosac rxevis sixSire emTxveva konstruqciis sakuTar sixSires. aRniSnuli ori SemTxveva Znelad gasarCevia erTmaneTisagan. maT Soris gansxvaveba mxolod is aris, rom konstruqciis rxevis amplituda galopirebis dros uwyvetad izrdeba nakadis siCqaris zrdasTan erTad, xolo qaris rezonansis dros, amplitudis cvlileba xdeba qaris siCqaris zevidan da qvevidan SemosazRvrul diapazonSi. 

      aglejis flateri - galopirebis monaTesave movlenaa. maT Soris is gansxvavebaa, rom galopireba aris Runvis formis avtorxeva, xolo aglejis flateri grexis formis avtorxevaa.

     nakadSi rxevis yvelaze metad gavrcelebul saxes warmoadgens mRunav-mgrexavi flateri, romelsac klasikur flatersac uwodeben. misTvis damaxasiaTebelia  energiis monacvleobiTi gadaqaCva grexviT da RunviT rxevebs Soris, amplitudebis swrafi zrdiT, rac konstruqciis ngrevis safuZveli xdeba.

      brtyeli da mrudxazovani panelebis avtorxevas nakadSi uwodeben panelur flaters.

      paneluri flaterisaTvis damaxasiaTebelia nakadis gaswvriv drekadi talRis gavrceleba. panelis amoburcvis amplituda, romelic Seesabameba avtorxevis zRvruli ciklis Camoyalibebas, damokidebulia nakadis siCqareze, romelic paneluri flateris kritikul siCqares aRemateba. 

      aerodrekadi aramdgradobis kidev erT movlenas warmoadgens parametruli rxevebi qaris nakadSi.

      konstruqciis drekadi Tvisebebis ganmsazRvreli  parametrebis perioduli cvlileba, an grZivi perioduli Zalebis gaCena nakadis zemoqmedebis Sedegad aRZravs CauxSobad parametrul rxevebs. es movlena garkveulwilad imeorebs, an mogvagonebs baftings. parametruli kavSirebi konstruqciebs Soris, calkeul elementTa nakadiT gamowveuli rxeviTi procesebis urTierTgavlena, warmoadgens parametruli rxevis warmomSob mizezebs.

      divergencia iwyeba aerodinamikuri momentis moqmedebis Sedegad, rac iwvevs konstruqciis grexas, xolo baftingi xdeba, Tuki konstruqcia xvdeba benar-karmanis nakadis kvalSi sxva sxeulis an konstruqciis ukan.

      aRwerili aerodrekadi movlenebi, romlebic ar aris erTnair doneze Seswavlili, seriozul safrTxes warmoadgens kiduli konstruqciis simtkicisa da saimedoobisaTvis.

      nakadSi moxvedrili sxeulebis zedapirebi SeiZleba mniSvnelovnad Seicvalos pirvelsawyis formasTan SedarebiT, xolo sxeulis RerZuli xazis formaze didad aris damokidebuli aerodinamikuli Zalebi.

     aerodinamikuri Zalebis zogadi analizuri gamosaxulebebis miReba, romelic gaiTvaliswinebs sxeulis RerZsa da nakads Soris kuTxis uwyvet cvlas – SesaZlebelia mxolod eqsperimentul-Teoriuli meTodiT, sxeulebis nakadiT garsdenis kerZo SemTxvevebis eqsperimentuli monacemebis ganzogadebis gziT.

      sxeulebis nakadTan urTierTobis amicanebis ZiriTadi sirTule imaSia, rom ar arsebobs informacia aerodinamikuri Zalebis Sesaxeb, romlebic damokidebulia sxeulebis garsdenis profilze (rogorc wesi, cudi garsdenis profilze)  da  sxeulis RerZuli xazis nakadis mimarT  orientaciaze.

      nakadis didi siCqareebisas mcire sixistis sxeulebis formis wonasworoba SesaZloa Zalian gansxvavdebodes bunebrivi formebisagan, rasac mivyavarT nakadSi drekadi sxeulebis statikis arawrfiv amocanebTan.

      Cveulebriv, nakadSi drekadi tanis statikis ganxilvisas igulisxmeba, rom sxeulis nakadiT garsdena stacionarulia (adgili ara aqvs wyvetebs), rac samarTliania nakadis siCqareTa mxolod garkveuli diapazonisaTvis mrgvali kveTis sxeulebisa da garsdenis profilis mqone sxeulebisaTvis. 

      marTkuTxa, samkuTxa, da miTumetes nakecebiani kveTis sxeulebis kveTis mobrunebam RerZuli xazis mimarT SesaZloa aerodinamikuri Zalebis mkveTri cvlileba gamoiwvios.

      unda aRiniSnos, rom cudi garsdenis sxeulebis nakadTan urTierTqmedebis amocanis dayofa statikisa da dinamikis amocanebad (nakadis siCqareTa didi diapazonisaTvis) pirobiTia, imdenad, ramdenadac reinoldsis ricxvis didi mniSvnelobebisaTvis adgili aqvs momglej garsdenas da sufTa statikaze ar SeiZleba laparaki, magram drekadi tanis forma, romlis mimarTc igi irxeva karmanis Zalis moqmedebis Sedegad, SeiZleba ganisazRvros wonasworobis gantolebidan, Tu nakadis mocemuli siCqarisaTvis aerodinamikur Zalas CavTvliT statikur Zalad.

      drekadi tanis statikuri daZabul-deformirebuli mdgomareoba gavlenas axdens mis sixSiris maxasiaTeblebze. sixSiris speqtris codna aucilebelia mSeneblobis dros rezonansuli reJimebis Tavidan asacileblad.

      nakadSi drekadi tanis aerodinamikuri mdgradobis kvlevis ZiriTadi amocanaa nakadis kritikuli siCqareebis gansazRvra. siCqaris zrdasTan erTad SeiZleba warmoiqmnas rogorc statikuri aramdgradoba – divergencia, aseve dinamikuri aramdgradobis flateris, galopirebis, qaris rezonansis da sxva tipebi. am dros gadaxurvis zedapiris calkeuli zonebi, gansakuTrebiT mcire sixistis SemTxvevaSi, TiTqis “livlivs” iwyeben nakadSi. es procesi Semdeg vrceldeba axal zonebze da mTavrdeba aerodinamikuri mdgradobis saerTo dakargviT.

      ricxobrivi Sefasebis TvalsazrisiT arawrfivi  arastacionaruli aerodrekadobis amocanis aRwera, dasma da amoxsna did maTematikur sirTules warmoadgens.

      qvemoT mogvyavs nakadis kritikuli siCqaris gansazRvris amocanis miaxloebiTi amoxsnis meTodi. 

      rogorc zemoT ukve aRiniSna, erTerT mizezi, romelic iwvevs aerodinamikur aramdgradobas momglji garsdenisas, aris perioduli Zalebi, anu karmanis Zalebi.

      aRsaniSnavia karmanis Zalebis erTi fizikuri Tavisebureba, romelic Tavs iCens moZravi sxeulebis garsdenis dros. nakadSi uZravi sxeulebisaTvis nakadebis mowyvetis  sixSire damokidebulis struxalis ricxvze, da nakadis siCqaris mixedviT es damokidebuleba wrfivia.

      nakadis perpendikularulad drekadad Camagrebuli tanebisaTvis kavSiri nakadis mowyvetis sixSiresa da nakadis siCqares Soris cota sxvagvaria.

      releim, daamuSava ra struxalis Sedegebi, SemogvTavaza empitiuli formula
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 struxalis ricxvebi mudmivia cilindrebisaTvis haeris nakadSi da ganlagebulia diapazonSi 
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      reinoldsis ricxvis garkveuli mniSvnelobebisas iwyeba nakadebis mowyvetis sinqronizireba uwyveti tanis rxevis sakuTari sixSiriT.

      benar-karman-rubaxis nakadebis moZraobis mdgradobis pirobidan gamoyvanilia damokidebuleba  sxeulis Subla Sejaxebasa da struxalis ricxvs Soris.
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aris tanis maxasiaTebeli zoma firfitisaTvis  


[image: image171.wmf]a

a

cos

sin

t

b

d

+

=

,

sadac 
[image: image172.wmf]b

aris firfitis sigane, 
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 - firfitasa da nakads Soris daxris kuTxe. sferosa da cilindrisaTvis maxasiaTebel zomas warmoadgens diametri (ix nax. 3.4.1. a da b).

      aerodinamikur milSi oTxi nakecis gamocdam  mogvca mniSvneloba 
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, rac iZleva struxalis ricxvis mniSvnelobas miRebuli fornulis mixedviT 
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  a)

   b)
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nax. 3.4.1.  a da b sferosa da cilindris maxasiaTebeli

 zamTris reJimSi setyvisagan damcavi gadaxurva warmoadgens orsartylian sistemas, gaerTianebuls orfenovani gamWoli badiT, romelic dafarulia yinuliT.

      badisebr-vanturi gadaxurvis moZraobis diferencialur gantolebas aqvs saxe:
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 EMBED Equation.3  [image: image181.wmf])
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gantolebaSi Semavali 
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 koeficientebis mniSvnelobebi mocemulia SromebSi [41], [42] gantolebis marjvena nawilis garkveuli cvlilebiT, romelic gare gamRizianebeli Zalis sxvadasxva saxiT warmodgenisas sxvadasva  saxes iRebs.

      rogorc cnobilia, superpoziciis principi miuRebelia rogorc statikuri linearizebuli sistemebisadmi, aseve nebismieri linearizebuli sistemisaTvis.

      diferencialuri gantolebis marjvena mxares SeiZleba hqondes Semdegi varientebi: mono- am poli- harmoniuli zemoqmedeba ramdenime sinusoidalur cvladze, mono- an polistoxastur cvladze, da bolos, SeiZleba Sedgebodes rogorc polistoxasturi, aseve  stoxasturi cvladebisagan.

      qaris zemoqmedebisas yvelaze ufro mosalodnelia mesame SemTxveva, romlisaTvisac gamosadegia i.e. kazakovis mier SemoTavazebuli  kombinirebuli harmoniuli da statikuri linearizaciis meTodi. r. Sridxerma, CaTvala ra harmoniuli mdgeneli mudmiv sidided xmauris dabali sixSireebis zRvarze, romlebic erTi TanrigiT aRemateboda sixSires 
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, Secvala igi maTematikuri lodiniT da amiT miiRo linearizaciis miaxloebiTi koeficienti statikuri linearizaciis formulebis gamoyenebiT.

      qaris SemTxveviTi zemoqmedebis gavlena badis rxevaze fasdeba dadgenili reJimidan  saSualo kvadratuli gadaxris sididiT.

      Tu avRniSnavT badis  i-uri monakveTis saSualo kvadratul gadaxras  
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 aris qaris siCqareTa  mdgenelebis speqtruli simkvrive (anu Semavali zemoqmedebis speqtruli simkvrive). 
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  - sistemis amplitudur-fazuri sixSiris maxasiaTebelia.

    Tu badisebr-vanturi gadaxurvis aerodrekad rxevebs zafxulis da zamTris reJimebSi ganvixilavT den-gartorgis mixedviT, Zalovani zemoqmedeba SeiZleba warmodgenili iqnes Semdegi saxiT:
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 an amave Zalis Cawera SeiZleba i.c. finis mixedviT Semdegi saxiT
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     sadac 
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 aris aerodinamikuri koeficienti (uganzomilebo), romelic cilindruli sxeulebisaTvis udris erTs reinoldsis ricxviT 102 –dan 107-mde; 
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 - haris masis simkvrive; 
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 - benar karmanis nakadis mowyvetis wriuli sixSire; 
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 - nakadis siCqare;  
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 - ranis maxasiaTebeli zoma; 
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 - struxalis ricxvi; 
[image: image199.wmf]x

 - SeRwevis  (qargamtarobis) koeficienti.

      qaris didi siCqareebisas, Tu miviRebT, rom 
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 ar icvleba qaris siCqaris Sedegad, maSin SeiZleba CavweroT
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    sadac 
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 badis 
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uri monakveTis farTobia qaris mxares aerodinamikuri winaaRmdegobis gaTvaliswinebiT; 
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 - qaris siCqaris normaluri mdgenelia badis 
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-ur monakveTze; 
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 - qaris datvirTva, moqmedi badisadmi normalurad 
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      baner-karmanis nakadebis fazebad ganawileba badisebr-vanturi gadaxurvis gaswvriv zustad ar aris cnobili.

      i. rokarma am sakiTxTan dakavSirebiT gamoTqva Semdegi mosazreba “ Cveni daSveba, rom nakadebis faza mTeli gadaxurvis sigrZesa da siganeze erTi da igivea, metismatad optimisturia”.

      Tu davuSvebT, rom Zalis gadaxurvaze zemoqmedebas SemTxveviTi xasiaTi aqvs, maSin
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rac moicavs harmoniul da SenTxveviT cvladebs.

      SeiZleba, aseve, daSvebuli iqnes, rom badisebr-vanturi gadaxurvis wina bortze uwyveti garsdena xorcieldeba, ukana da gverdiT bortebze  ki Zabruli nakadebi warmoiqmneba. aseT SemTxvevaSi amocana ixsneba diskretuli nakadebis meTodiT. 

      naturaluri dakvirvebebiT badisebr-vantur gadaxurvebze, romlebic ganxorcielebulia badis zolebis araTanabari daWimviT sigrZesa da siganeSi, dafiqsirebuli iqna mdgradobis adgilobrivi dakargvis (livlivis) zonebi badis zolebSi qaris zomieri siCqareebisas, rac, rogorc wesi, saangariSo modelSi gaTvaliswinebuli ar aris.

      am adgilebSi amwevi Zala zogan mcirdeba, zogan icvlis niSans sawinaaRmdegoTi, ris Sedegadac badis zedapiris calkeuli zonebi TiTqos nakadSi “livlivs” iwyebs. es procesi vrceldeba zedapiris axal da axal zonebze da SeiZleba saerTo aerodinamikuri mdgradobis dakargviT dasruldes.

      badisebr-vanturi gadaxurvis Cveulebriv arawrfiv diferencialur gantolebas determinebuli zemoqmedebisas Semdegi saxe aqvs:
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 EMBED Equation.3  [image: image210.wmf])
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                                                                     sadac 
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 aris badisebr-vanturi gadaxurvis wriuli sixSire, romelic ganisazRvreba formuliT((((; 
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 - dampfirebis ganzogadoebuli koeficientia; 
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 - arawrfivi sistemis koeficientebi;BB(t) - gare zemoqmedebis harmoniuli mdgeneli, romelic udris  BcosΩt .
      Tu gamoviyenebT Casmas 
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t. xaiasis midgomiT, maSin gantoleba (1) daiyvaneba simetriuli maxasiaTeblebis mqone diferencialur gantolebaze:

       
[image: image216.wmf].

 

B

t

Bcos

)

3

1

(

0

3

1

1

2

2

1

2

2

+

W

=

-

-

+

+

-

V

V

dt

dV

K

dt

V

d

mn

mn

mn

mn

g

g

b

w

     (3.4.2)

sadac 
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      (3.4.2) gantolebis amoxsniT veZebT harmoniuli balansis meTodiT Semdegi saxiT((((:
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sadac arastacionarulobis SemTxvevaSi x da y   - drois nela cvladi funqciebia; fc - sistemis sawyisi gadaadgilebaa.

      (3.4.3)-ix (3.4.2)-Si Casmis Semdeg gamovyoT mudmivi wevrebi da pirvel harmonikebi. gantolebidan x da y-is gamoricxvis Semdeg miviRebT:
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  sadac   
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vRebulobT ori arawrfivi algebruli gamosaxulebis sistemas:       
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      (3.4.5) gantolebebi amplituduri sixSiris maxasiaTeblebis sistemis agebis saSualebas iZleva, rac standartuli programebiT ixsneba.

      kerZo SemTxvevaSi, rodesac k=0 da bmn=0,  miviRebT dufingis gantolebas:
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 romlis saboloo mniSvnelobas  aqvs Semdegi saxe:
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      rodesac B(t) nulis tolia, vRebulobT Tavisufali arawrfivi rxevis gantolebas
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     arawrfivi sakuTari rxevis sixSiris gatolebiT benar-karmanis nakadis mowyvetis sixSiresTan, miviRebT sistemis  amplitudur-sixSirian daxasiaTebas, rac damokidebulia nakadis siCqareze.
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       nakadis kritikuli siCqare SeiZleba ganisazRvros daSvebiT, rom A2=0 da Ω2= w2mn .

           sakuTari rxevebis sixSire brtyeli badeebisaTvis araTanabari daWimvebiT ganisazRvreba formuliT:
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      xolo orsartyliani sistemis sakuTari rxevis sixSire ganisazRvreba formuliT:
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     Tu davuSvebT, rom struxalis ricxvi firfitisaTvis tolia Sh=0,16, miviRebT gare gamRizianeblis sixSires Ω2 =0,0263V2. 
     nakadis kritikul siCqared vRebulobT rxeviTi procesis ararsebobas, e.i. A2=0, da vsazRvravT  nakadis kritikul siCqares rxevis iribadsimetriuli formebisaTvis rodesac n=2;  w22=193,23rad/wm:

                 Vkr=
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      zogierT SromaSi cudi garsdenis sxeulebisaTvis mocemulia formula
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 sakuTari rxevis wriuli sixSirea, rad/wm-Si; 
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- qaris mimarTulebis perpendikularuli zolis sigane, futebSi:
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      amrigad, unda davuSvaT, rom qaris kritikuli siCqare setyvisagan damcavi gadaxurvisaTvis  zamTris reJimSi imyofeba intervalSi

                   54,05 <Vkr<85,72 m/wm,

rac gacilebiT metia mSeneblobis raionSi qaris maqsimalur siCqareze.

      setyvisagan damcavi gadaxurvis muSaobas sakuTari rxevis sixSires erTnakeciani sistemisaTvis vsazRvravT formuliT ((((, rodesac n=m=2 (rxevis iribsimetriuli forma):
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Tu miviRebT struxalis ricxvs erTi nakecisaTvis aviRebT cxrilidan Sh=0,17, miviRebT
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rac, aseve, metia mSeneblobis raionSi qaris maqsimalur siCqareze. aerodinamikuri mdgradobis maragis koeficientebi      setyvisagan damcavi gadaxurvis muSaobis zafxulis da zamTris reJimebSi Sesabamisad tolia:
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     badis rxevis dampfireba an Caqroba moxdeba rogorc badis kvanZebis masalis Sinagani winaaRmdegobis, aseve misi haerTan Subla Sejaxebis Sedegad.
      badis Subla winaaRmdegobiT gamowveuli dampfireba miT meti iqneba, rac metia misi qarisken mimarTuli farTobi da moZraobis fardobiTi siCqare.

      aerodinamikuri dempfirebis koeficienti
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sadac  wmn aris sakuTari  dempfirebuli rxevis sixSire;    r - haeris simkvrive; Vi - qaris siCqaris normaluri mdgeneli; Ck - aerodinamikuri koeficienti; 
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- badis farTobis erTeulis wona; 
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- badis gamWolobis  (qargamtarobis) koeficienti; g - simZimis Zalis aCqareba;
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- badis farTobis erTeulis masa.

      didi xvedriTi wonis badeebis rxevebi, yvela danarCeni pirobis igiveobis SemTxvevaSi Caqreba ufro nela, vidre msubuqi badeebis rxevebi.

      advilad moZravi badisebri gadaxurvis zedapiris geometriis cvlilebam qaris zemoqmedebis Sedegad SeiZleba gamoiwvios nakadis mimarTulebasTan kuTxis sididis cvlileba, rac Tavis mxriv gansazRvravs axlad miRebuli zedapiris garsdenis xasiaTs.

      aseTi damokidebuleba badisebr gadaxurvis zedapiris geometriasa da aerodinamikur Zalebs Soris warmoadgens ukukavSiris sistemas, romlis amocanis amoxsna mniSvnelovan sirTuleebs awydeba.

4. setyvasawinaaRmdego konstruqciebis avtomaturi marTvis sistemis damuSaveba

4.1 avtomaturi marTvis sistemis funqcionaluri sqema

marTvis sistema aris mowyobilobaTa erTianoba, romelic aregulirebs energiis dinebas, nivTierebis raodenobriv da xarisxobriv cvlilebas, moZraobas da sxva. zogadad, rom vTqvaT marTva aris urTierT dakavSirebuli komponentebis iseTi mowesrigebuli erToblioba, romelic process warmarTavs sasurveli Sedegebis misaRwevad. 

marTvis sistemebis analizi moicavs dinamikuri sistemebis yofaqcevis Seswavlas da mis bazisad miRebulia Semadgeneli komponentebis (elementebis) mizez_Sedegobriv kavSirze damyarebuli gantolebani (nax. 4.1).

       
[image: image245]
                           nax. 4.1

nebismieri mizez_Sedegobrivi procesi, romliTac xasiaTdeba yvela konstruqciuli sistema, manqana_mowyobiloba, warmoeba ekonomika, .racionaluri mdgomareoba da sxva, warmoadgens marTvis obieqts. marTvis sistemas uwodeben obieqtisa da mmarTvel mowyobilobaTa erTobliobas. sistemas, romelSic yvela operacias axorcielebs avtomaturi mowyobiloba, uwodeben avtomaturi marTvis sistemas. sistemas, romelSic avtomatizirebulia operaciaTa mxolod nawili, xolo sxva nawilis marTvas axorcielebs adamiani uwodeben marTvis avtomatizirebul sistemas.

nebismieri teqnologiuri procesi xasiaTdeba fizikuri sidideebiT, romelsac pocesis maCveneblebs vuwodebT. procesis maCveneblad SeiZleba CaiTvalos mimarTuleba, siCqare, aCqareba, temperatura, wneva, nivTierebaTa koncetracia, Zabva, deni da sxva. marTvis sistemis fizikuri realizaciisaTvis gvesaWiroeba, jer erTi, mocemuli teqnologiuri procesis sruli daxasiaTeba da meorec marTvis principebi da meTodebi. rodesac WeSmaritad Semecnebuli gvaqvs romelime procesi, marTvis mowyobilobiT igi SegviZlia warvmarToT sasurveli Sedegis misaRwevad. am amocanis pirveli nawili gadawyvetilia teqnologiebis mere, xolo Cveni amocanaa meore nawilis ganxorcieleba anu procesebis damaxasiaTebeli samarTavi sidideebis garkveul sazRvrebSi SenarCuneba an maTi cvlileba gansazRvruli kanoniT.

samarTavi anu gamomavali sidideebis marTvis aucilebloba gamowveulia obieqtze moqmedi sxvadasxva saxis SeSfoTebaTa gamo (datvirTvis cvlileba, Sinagani SeSfoTeba, garemos cvlileba).

nax. 4.2_ze mocemulia obieqtis grafikuli gamosaxuleba, sadac  
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 warmoadgens procesis samarTav sidides (gamomavali sidide), 
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 aris SemSfoTi zemoqmedeba, xoloUUUu=(u1,u2,.....,um( - mmarTveli zemoqmedeba, romelic moqmedebs 
[image: image248.wmf]c

 gamomaval sidideze (yvela es sidide SeiZleba warmodgenili iqnas veqtorulad an skalarulad).

yvela zemoaRniSnuli sidide X,UUda
[image: image249.wmf]Z

 erTmaneTTan damokidebulni arian Semdegi gamosaxulebiT
              X=G(Z,U),                                                            (4.1)

sadac   G warmoadgens operators, romelic gamoxatavs cvladebs Soris kavSirs. Tu es kavSiri martivia da cvladebs Soris Cveulebrivi funqcionaluri damokidebulebaa, maSin

              X=F(Z,U)


[image: image250]
                            nax. 4.2

rogorc cnobilia marTvis sistemis statikuri da dinamikuri Tvisebebi, SegviZlia avagoT sistemis maTematikuri modeli, SevadginoT marTvis iseTi algoriTmi, romelic uzrunvelyofs mocemuli funqcionirebis algoriTmis Sesrulebas (cnobili SemSfoTi zemoqmedebis dros). bunebrivad migvaCnia, rom nebismieri teqnologiuri procesis maTematikuri modelis Sesaqmnelad saWiroa kargi maTematikuri aparati da dinamikuri sistemebis Teoriis codna. miuxedavad amisa, rogorc ar unda zustad SevadginoTmaTematikuri modeli, is yovelTvis gansxvavdeba realuri sistemisagan. am sezRudvas emateba kidev is, rom semSfoTi zemoqmedebis cvlilebis kanoni xSirad winaswar cnobili ar aris. swored am mizezebis gamo sistemis faqtiuri yofaqceva_gansazRvruli marTvis algoriTmiT. gansxvavdeba sistemis sasurveli yofaqcevisgan gansazRvruli funqcionirebis algoriTmiT. e.i. sasurveli sedegis misaRwevad marTvis algoriTmSi unda aisaxos ara marto sistemis Tviseba da funqcionirebis algoriTmi, aramed realuri sistemis yofaqcevac.

avtomaturi marTvis sistemebis dagegmarebis ZiriTadi principebi Semdegia: gaxsnili sistemis marTva, marTva Sekruli sistemiT, marTva SemSfoTi zemoqmedebis mimarT((((.

Cven SemTxvevaSi gvaqvs marTva SemSfoTi zemoqmedebis mimarT.

nax. 4.3-ze mocemulia venaxis setyvisgan damcavi konstruqciis avtomaturi marTvis sistemis funqcionaluri sqema.


[image: image251]
      nax.4.3 avtomaturi marTvis funqcionaluri sqema.

sinaTlis deteqtori afiqsirebs Rrublidan aminds, romelic gardaiqmneba cifrul kodSi, igi interfeisis saSualebiT miewodeba marTvel mowyobilobas, sadac moxdeba misi Sedareba programirebul sasurvel sinaTlis sikaSkaSesTan, damTxvevis SemTxvevaSi mmarTveli mowyobiloba gagzavnis marTvis  signals tumbosaken interfeisis, gamaZlereblis da reles gavliT((((.

sinaTlis sikaSkaSis momatebis SemTxvevaSi marTvis blokisgan gadaecema signali tumbos, romelic gamorTavs mas da gadaxurvis konstruqcia daikeceba anu miiRebs aramuSa mdgomareobas.


[image: image252.wmf]
    4.2   hidravlikuri sistemebis ZiriTadi
parametrebis gamokvleva
          4.2.1 hidravlkuri cilindrebi 
Semsrulebeli organos moZraobaSi moyvanis mizniT dReisaTvis gamoiyenebulia ori saxis hidravlikuri cilindri: 1) uZravi cilindri, romelSic siTxis wnevis zemoqmedebis Sedegad dguSi Tavisive WokiT gadaadgildeba da gadascems moZraobas masTan dakavSirebul amZrav organos; 2) moZravi cilindri, romelic masSi moTavsebuli dguSis mimarT gadaadgildeba siTxis wnevis zemoqmedebis Semdeg, amasTan SeuZlia gadaadgileba vertikaluri an horizontaluri mimarTulebiT an Semobruneba mis sayrden wertilSi moTavsebuli uZravi brunviT saxsris mimarT.

arsebobs uZravi cilindrebi dguSis Wokebis calmxrivi an ormxrivi ganlagebiT. am SemTxvevaSi cilindri aRWurvilia siTxis SemSvebi sarqvelebiT dguSis orive mxares.

moZravi cilindrebi uZravi dguSebiT gamoyenebulia im SemTxvevaSi, roca uZravi cilindris konstruqcia iwvevs mowyobilobis teqnologiuri procesis garTulebas. am tipis cilindrebSi siTxis miwodeba saWiro wnevis qveS sruldeba dguSis Wokis grZivi naxvretis gavliT, romelic bolovdeba radialuri naxvretebiT dguSis orTave mxares.

muSa wnevis didi mniSvnelobebis dros siTxis Jonvadobis Semcirebis an Sewyvetis mizniT, dguSis gverdiT zedapirsa da cilindrs Soris, gamoyenebulia yvinTiani winsvliTi meqanizmebi, romelTac cilindrSi gaaCniaT mxolod erTi kamera. siTxe am kamerebSi iWirxneba  dguSis muSa svlis dros an gaityorcneba gamosasvlel siTxis milSi yvinTas dawolis Sedegad, SesaZlebelia siTxis gamodevna dguSis ukusvlisas ganviTarebuli dawolis  Zalis an tvirTis wonis saSualebbiT.

 Cvens SemTxvevaSi gamoyenebulia uZravi cilindri moZravi dguSiTa da WokiT. aseTi konstruqcia misaRebia ZiriTadi
[image: image253.wmf]teqnologiuri procesis SesrulebisaTvis da dakavSirebuli ar aris konstruqciis damatebiT garTulebebTan.

4.2.2 dguSis siCqaris gansazRvra cilindris kvebisas tumbos saSualebiT
 cilindris geometriuli zomebi damokidebulia im winaaRmdegobaTa jamze, romlebic modebulia dguSze, dguSis Wokze da cilindris Siga zedapirze. dguSis kamerisaTvis saWiro wneva, romelic aucilebelia dguSis gadaadgilebisa da Sesabamisi winaRobis dasaZlevad, SeiZleba gaangariSebuli iqnas Semdegi formulis saSualebiT:
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sadac   
[image: image255.wmf]1

P

    aris siTxis wneva milgayvanilobaSi, e.i. misawodebeli siTxis arsebuli wneva; 
[image: image256.wmf]2

P

  - dguSisa da Wokis wneva moqmedi Semsrulebeli  meqanizmis awevis procesSi; 
[image: image257.wmf]d

 - cilindris Siga diametri; 
[image: image258.wmf]1

d

 – Wokis diametri;

dguSis ukusvlisas muSa kameris wneva
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[image: image260.wmf]2

P

 dawneva ganisazRvreba hidravlikuri winaRobisa da Semsrulebeli meqanizmis dawnevis Zalis jamiT. hidravlikuri winaRoba SeiZleba warmodgenili iqnas milgayvanilobis swori da mrude ubnebis winaRobebis, maregulirebeli mowyobi
[image: image261.wmf]lobebis winaRobebisa da marTvis aparatis winaRobaTa jamis saxiT, romlis mniSvneloba damokidebulia siTxis moZraobis siCqareze.

roca cilindris kveba ganxorciebulia individualuri tumbos saSualebiT, maSin daWirxnis wneva damokidebulia Semsrulebel meqanizmze modebul saerTo winaRobaze da 
[image: image262.wmf]2

P

  dawnevaze.

Semsrulebeli meqanizmis moqmedebis uzrunvelsayofad muSa kameraSi misawodebeli siTxis raodenoba ganisazRvreba tolobiT
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 EMBED Equation.3  [image: image264.wmf]l/wT,                (3)

sadac  
[image: image265.wmf]d

 aris cilindris Siga diametri; 
[image: image266.wmf]1

V

 – dguSis svlis siCqare.

siTxis mudmivi Tanabari miwodebis pirobebSi (3) formulidan ganisazRvreba dguSis svlis siCqare
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Wokiani dguSis SemTxvevaSi muSa kameraSi misawodebeli siTxis raodenoba ganisazRvreba formuliT:
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sadac   
[image: image269.wmf]2

V

 aris dguSis gadaadgilebis siCqare.

(5) formulidan siTxis Tanabari miwodebisas
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[image: image271.wmf]               (6)

Tu hidrosistemis kveba warmoebs erTi tumbos saSualebiT da misi warmadoba 
[image: image272.wmf],
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 maSin dguSis svlis siCqareebi V1 da V2 dguSis winsvliTi da ukusvliTi gadaadgilebebis dros sagrZnoblad gansxvavdebian erTmaneTisagan. am siCqareTa daxasiaTebisaTvis saWiroa ganisazRvros dguSis ukusvlis siCqaris zrdis K koeficienti Semdegi tolobis mixedviT
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    sadac              
[image: image274.wmf].
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hidravlikuri cilindris muSa kamera Wokis gareSe siTxiT ivseba muSa procesis Sesrulebis mizniT, xolo kamera WokiT ki dguSis ukusvlis ganxorcielebisaTvis  gazrdili gadaadgilebis siCqariT, roca individualuri tumbos warmateba mudmivia. am dros Wokis 
[image: image275.wmf]1

d

 diametri hidravlikuri cilindris 
[image: image276.wmf]d

diametrisa da ukusvlis siCqaris zrdis 
[image: image277.wmf]K

koeficientis mixedviT gamoiTvleba formuliT:
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Tu siTxis  Tanabari xarjvisas, e.i. tumbos saSualebiT siTxis Tanabari miwodebisas aucilebelia dguSis erTnairi siCqariT winsvliTi da ukusvliTi gadaadgileba, maSin umjobesia gamoviyenoT dguSi ormxrivi WokiT. Cveni teqnologiuri procesis ganxorcielebisaTvis es ar warmoadgens rTul amocanas.

4.2.3 Semsrulebeli meqanizmis  hidravlikuri amZravis dguSis gadaadgilebis siCqaris regulirebis amocana

hidravlikuri amZravis dguSis siCqare damokidebulia tumbos mwarmoeblurobaze, cilindris geometriul zomebze, dguSis kameris maqsimalur dawnevaze, aseve hidravlikuri sistemebis meqanikur da hidravlikur winaRobebze. Semsrulebeli meqanizmis hidravlikuri amZravis dguSis gadaadgilebis siCqaris cvlileba SeiZleba daregulirdes tumbos mwarmoeblurobis cvlilebiT. Tu tumbos mwarmoebluroba mudmivia, maSin dguSis siCqaris cvalebadoba yovelTvis SeiZleba moxdes siTxis gaJonvisa da sistemis hidro da meqanikuri winaRobebis cvalebadobis xarjze.  milSi warmadobis mqone tumbos gamoyenebisas dguSis cvlis siCqaris normalizebisaTvis (muSa kameraSi mudmivi wnevis senarCunebisaTvis) aucilebelia, rom aseTi tumbos warmadoba aWarbebs hidravlikur mimwodebel xazSisiTxis xarjis dones. am SemTxvevaSi Warbi siTxe gadaedineba rezervuarSi damcavi sarqvelis saSualebiT, romelic daregulirebulia saWiro dawnevis doneze. radgan Cveni SemTxvevisaTvis dguSis gadaadgilebis cvalebadoba dasaSvebia mcire zRvrebSi, amitom siCqaris cvalebadoba , gamowveuli  Semsrulebeli meqanizmis rgolebis rxeviT ar warmoadgens sistemis xelisSemSlel faqtors dinamikis TvalsazrisiT da aucilebeli ar aris damatebiTi mowyobilobebis (siCqaris regulatorebis) damontaJeba dguSis mudmivi svlis siCqaris SenarCunebisaTvis.

dguSis svlis siCqaris rxevebis mniSvnelobaTa gansazRvris mizniT ganvixilavT saerTo SemTxvevas, roca dguSis kameris Sevseba xdeba Cveulebrivi milgayvanilobis saSualebiT. amis safuZvelzze SeiZleba ganxilul iqnas ramdenime kerZo SemTxveva.

hidravlikur cilindrSi dawnevis mniSvneloba siTxis daWirxvnis SeiZleba ganisazRvros gantolebis mixedviT
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sadac 
[image: image280.wmf]d.c

P

 aris siTxis dawneva cilindrSi; 
[image: image281.wmf]1
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D

 _ milgayvanilobaSi wnevis dacemis mniSvneloba, romlis   saSualebiTac dadgindeba (myardeba) dguSis cvlis siCqare;
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sadac    
[image: image283.wmf]d

Q

    aris siTbos raodenoba dawnevisas; 
[image: image284.wmf]g

_   siTxis moculobiTi wona (xv.wona); 
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F

   _   cilindris kvebis farTobi; 
[image: image286.wmf]1

a

 _siTxis xarjvis koeficientebi, damokidebuli siTxis    simtkiceze,   nakadis  farTze da a.S. cilindruli milgayvanilobisaTvis   
[image: image287.wmf]a
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0,55.  
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 _ dawnevis vardna milgayvanilobaSi, romlis saSualebiTac myardeba damokidebuleba siTxis     
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d moculobasTan. 
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sadac  
[image: image292.wmf]a

d aris siTxis xarjvis koeficienti, damokidebuli siTxis  dawnevaze. 
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 _ milgayvanilobaSi siTxis  dawnevis vardna;
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sadac  
[image: image295.wmf]d

R

  aris milgayvanilobis dawnevis winaRoba.

 dguSze moqmedi ukuwneva, Semsrulebeli meqanizmis zemoqmedebiT gamoiTvleba dguSis wonasworobis pirobidan:
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sadac   
[image: image297.wmf]d

F

 aris dguSis dawnevis farTobi; 
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P

  _​ milgayvanilobis dawneva; 
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F

   _​ milgayvanilobis kveTis farTobi;  
[image: image300.wmf]P

   _ dguSze mosuli gadacemebis winaRoba.
rigi algebruli Casmebisa da gardaqmnis Semdeg wonasworobis (13) gantolebidan miiReba kvadratuli gantoleba dguSis siCqaris mimarT
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sadac  
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siCqare gamoiTvleba formuliT:
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mokle milgayvanilobis SemTxvevaSi, riTac xasiaTdeba warmodgenili hidravlikuri sistema,siTxis xaxuni milebSi SeiZleba ugulvebelvyoT, e.i.
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 maSin  (14) gantolebidan
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sadac  
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R

 aris dawnevis winaRoba; 
[image: image310.wmf]m

a

  _ siTxis xarjvis koeficienti milgayvanilobaSi; 
[image: image311.wmf]a

d _ siTxis xarjvis koeficienti cilindrSi;
[image: image312.wmf]3

F

  _ milgayvanilobis kveTis farTobi; 
[image: image313.wmf]3

a

 _ siTxis xarjvis koeficienti droselSi; 
[image: image314.wmf]D

P

 _ cilindris muSa moculobaSi siTxis daWirxvnis Sesabamisi dawneva.
am gantolebidan Cans, rom 
[image: image315.wmf]0

P

 daWirxvnis Sesabamisi wnevisas muSa kameraSi, dguSis 
[image: image316.wmf]V

siCqare damokidebulia mTeli rigi param,etrebisagan.

Cveulebriv milgayvanilobaSi yendeba mxolod erTi droseli. amis gamo sasurvelia gadaiWras amocana droselis dayenebis adgilis zemoqmedebis Sesaxeb dguSis moZraobis kanonze, miT umetes, rom dguSis winsvliT da ukusvlis moZraobis kanonebi SeiZleba gansxvavdebodes erTmaneTisagan.

am mizniT gamovricxoT (19) tolobaSi yvela saxis winaRoba droselis winaRob is Semcveli wevris garda. 
[image: image317.wmf]j

 koeficientis mixedviT, romlis mniSvneloba umetes SemTxvevaSi erTis tolia, droselis dayenebis adgils ara aqvs  gansakuTrebuli mniSvneloba. am SemTxvevaSi 
[image: image318.wmf]F

F

F

=

=

d

m

da 
[image: image319.wmf].

1

=

j

 Sesabamisi siCqare dguSisa gamoiTvleba formuliT:
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mocemuli hidravlikuri amZravis uqmi ukusvlis siCqaris zrdis 
[image: image321.wmf]k

 koeficienti yovelTvis erTze metia
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praqtikaSi xSiria SemTxveva, roca 
[image: image323.wmf].
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maSin droselis dayeneba SesaZlebelia rogorc mkvebav, aseve gamomaval xazze. pirveli SemTxvevisTvis (19) tolobidan miviRebT
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 EMBED Equation.3  [image: image325.wmf]                       (22)D
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(22) da (23) tolobebis SedarebiT irkveva, rom erTze meti  
[image: image328.wmf]j
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regulirebis aRwerili sistemis gamoyeneba SesaZlebelia Semsrulebeli meqanizmis moqmedebisTvis, roca saWiro ar aris udidesi dawneva milgayvanilobaSi, roca muSa dawneva ar aRemateba 10_20 kgZ/sm2 diapazons (39(.

4.2.4 hidravlikuri amZravis dguSis moZraobis siCqaris stabilireba
warmodgenili Semsxurebeli meqanizmis gamomavali parametrebis cdomilebebi SeiZleba gamowveuli iqnes mZime klimaturi pirobebiT, atmosferuli naleqebiT, seismuri zemoqmedebiTa da qaris cvladi dawolis ZaliT. am cdomilebis aRmofxvrisa da Semsrulebeli meqanizmis daregulirebis mizniT aucilebelia SenarCunebeli iqnas pnevmocilindrSi dguSis gadaadgilebis iptimaluri siCqare (igi iyos stabiluiri) da Semsrulebeli mmeqanizmis gamomavali parametrebis sizuste maszed moqmedi nebismieri gare datvirTvisagan damoukideblad. erTi droselis gamoyenebioT am mocanis gadawyveta SeuZlebelia, amitom aucilebelia meore droselis CarTva moqmed sistemaSi.

davuSvaT, rom pnevmocilindris dguSze moqmedebs hidravlikuri xazis mudmivi 
[image: image333.wmf]0
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 dawneva. siTxis mudmivi xarji seiZleba uzrunvelyofil iqnas mxolod mimdevrobiT SeerTebuli oro droselis saSualebiT. amaTgan pirveli morgebuli unda iqnas dguSis gadaadgilebis mudmiv siCqareze, xolo meore unda reagirebdes avtomaturad gare Zalebis cvladi zemoqmedebisas cvladi winaRobis parametrebze.

 siTxis 
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 raodenoba, gamaval pirvel da meore droselSi, siTxis nakadis mTlianobis pirobidan gamomdinare, unda iyos erTnairi. amitom SegviZlia davweroT:
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am tolobidan
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e.i. Semsrulebeli meqanizmis gaSliT gamowveuli dawneva
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droselebis gamoyenebiT SeiZleba dguSis moZraobis siCqaris stabiluroba regulirebis etapebis gavliT ori variantis mixedviT:

1. meore droselSi mudmivi dawnevis sxvaobis Seqmna misi misi gamsvleli kveTisa da pirvel droselSi dawnevis sxvaobis cvalebadobiT.

2. pirvel droselSimudmivi dawnevis sxvaobis Seqmna meore droselis gamsvleli kveTis cvalebadobiT.

  dguSis regulirebis orTave varianti gamosadegia warmodgenili hidro_meqanikuri sistemis normaluri muSaobisaTvis. orTave variantis gamoyeneba iZleva saSualebas dawnevis cvalebadobis farTo speqrtisaTvis SenarCunebuli iqnas siTxis mudmivi (Tanabari) moculobiTi xarji, e.i. dguSis gadaadgilebis mudmivi xazovani siCqare (40(.

4.2.5 hidrosistemis milgayvanilobis
                         gaangariSeba

  hidrosistemis metad saWiro elementebs warmoadgens milgayvanilobebi, romlebic Seicavs ara marto sworxazovan ubnebs, aramed yovelnair gadasvlebs, momrgvalebebs, Seviwrivebul monakveTebs, gafarToebebs da a.S., rac Tavisebur gavlenas axdens siTxis dinebaze da hidrosistemis hidravlikur winaRobaze. Teoriul gaTvlebze damyarebuli winaRobis zusti gaangariSeba metad rTulia, amitom hidrosistemis dagegmarebisas ZiriTadad gamoyenebulia eqsperimentuli kvlevis Sedegebi.

  ganvixiloT hidravlikuri traqtis zogierTi elementi da davadginoT winaRobis Sesabamisi koeficientebi, romlebic aucilebelia gaviTvaliswinoT gaangariSebebis dros.

a. milgayvanilobis swori ubnebi.

SeiZleba ganvasxvavoT siTxis dinebis ori SemTxveva: sawyis ubnebze, sadac xdeba siTxis dinebis siCqaris formireba da milSi, sadac siTxis dinebis siCqare mudmivia. siTxis moZraobis xasiaTi sawyis ubnebze damokidebulia milSi Sesasvlelis konfiguraciaze, e.i. im “SeSfoTebaze”, romelic ganisazRvreba milis Sesavali nawilis  maxasiaTeblebiT. Tu Sesasvlelis konfiguracia icvleba mdored, maSin siTxis siCqare yvela kveTSi erTnairia.

Siga xaxunis Zalis zemoqmedebiT siTxis siCqare milis Siga perimetrze naklebia, vidre mis RerZul nawilSi, xolo maTi saSualo siCqare aris erTnairi.

siTxis dinebis siCqare sawyis ubnebze damokidebulia siTxis xasiaTze da gaaCnia paraboluri forma laminaruli dinebis dros, xolo miaxloebiTi xarisxovani (an logariTmuli) forma  turbolenturi (grigaluri) dinebisas. ufro metad siTxis moZraoba milgayvanilobebSi turbolenturia.

milgayvanilobis sworxazovani ubnebis gavlisas (nax.4.2.5.1) aRiZvreba mxolod winaRoba hidrodinamikuri xaxunis saxiT. fasonuri ubnebis gavlisas ZiriTadad aRiZvreba adgilobrivi winaRobebi nakadis Seferxebis Sesabamisad, grigaluri warmonaqmnebi da siCqareTa gadanawilebani.

ganvsazRvroT hidrodinamikuri winaaRmdegoba siTxis laminirebuli moZraobisas milgayvanilobaSi. gamovyoT milis ori mezobeli kveTi 
[image: image338.wmf]dl

erTmaneTisagan da aviRoT dinebis centraluri nakadi 
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radiusiT.
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nax.4.2.5.1  milgayvanilobis sworxazovani ubani

nakadis Subla kedlisadmi wonasworobis pirobidan gamomdinare modebuli unda iyos Zalebi 
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 romelTa sxvaoba unda gawonaswordes xaxunis ZaliT cilindruli milis Siga konturze. cilindris 
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erTeuli farTis xaxunis Zalis SemTxvevaSi SeiZleba daiweros:
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sadac

                  
[image: image345.wmf]dl

dP

×

=

2

r

t

                                  (28)

niutonis kanonis ZaliT erTeul zedapirze mosuli xaxunis Zala
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(27) da  (29) tolobidan integrebis Semdeg miviRebT
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siTxis moZraobis siCqare milis kedelTan nulis tolia, amitom Tu miviRebT, rom 
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mocemul kveTSi gavlili siTxis moculoba
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(32) formulidan dawnevis gradienti
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 sigrZeze siTxis cilindris wnevis dacema (danakargi)
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Tu SevitanT cvlilebebs: 
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2

r

d

=

 miviRebT

                    
[image: image355.wmf]2

2

saS

u

d

l

H

r

l

D

=

D

                           (35)

e.i. mocemulia, rom laminirebuli moZraobisas siTxis dawnevis danakargi pirdapirproporciulia erTeuli moculobis kinetikuri energiisa, milis sigrZisa,  diametris fardobisa da winaRobis 
[image: image356.wmf]l

 koeficientisa.

turbolenturi moZraobisas siTxis moZraobis winaRoba damokidebulia milis Siga zedapiris simqiseze, romelic xasiaTdeba uTanabrobis 
[image: image357.wmf]D

sididiTa da milis 
[image: image358.wmf]D

 diametriT.

milis Seviwroveba iwvevs adgilobriv winaRobas, romelic SeiZleba davaxasiaToT winaRobis koeficientiT. moulodneli Seviwrovebisas siTxis nakadis kveTi mcirdeba. grigaliseburi dinebis gamo aRiZvreba SedarebiT didi winaRoba.

am SemTxvevisaTvis winaRobis koeficienti ganisazRveba rogorc dawnevis fardoba nakadis siCqareze, e.i.
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mniSvnelovani winaRoba aRiZvreba siTxis moZraobis milgayvanilobis myisi gafarTovebisas, grigaliseburi nakadis warmoqmnis gamo.

b. milgayvanilobis mrudwiruli ubnebi.

milgayvanilobis, mrudwiruli Sesrulebisas (milis muxli, Semomlebi mili, damreci mili da a.S.) nakadis gamrudebis gamo aRiZvreba siTxis inerciis centridanuli Zalebi, romlis zemoqmedebiT yalibdeba grigaliseburi zonebi, e.i. adgili aqvs siTxis energiis danakargebs.

winaRobis koeficientis sidide damokidebulia siTxis nakadis  moxvevis kuTxis fardobaze milis diametrTan. misi mniSvneloba iangariSeba formuliT:
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sadac 
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 aris koeficienti, romelic damokidebulia fardobaze 
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siTxis turbolenturi moZraoba moxril milSi SeiZleba warmovidginoT Semdegi sqemis mixedviT (nax.4.2.5.2).
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      nax. 4.2.5.2  milgayvanilobis mrude ubani

Catarebuli gaangariSebebis Sedegad, rac damuSavebulia amZravi sistemis konstruqciul SesrulebasTan, miRebuli iqna saangariSo parametrebi rogorc dguSis cilindris geometriuli zomiT, aseve siTxis moZraobisa da dawnevis mniSvnelobis mimarT.
warmodgenili Teoriuli gaangariSebis mixedviT Catarebulia Sesabamisi praqtikuli gamoTvlebi hidrosistemis dagegmarebis mizniT (41(.

  tumbos warmadoba ganisazRvreba Semdegi formuliT
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 aris cilindris Siga diametri;  
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 EMBED Equation.3  [image: image372.wmf]V

– dguSis gadaadgilebis siCqare; 

tumbos warmadoba 
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=10 l/wm-ia, F100 mm milSi wylis wneva aRwevs 4 atm; 
[image: image374.wmf]N

=5 kvt; 
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5. venaxebis setyvisagan damcavi konstruqciis
teqnikur-ekonomikuri efeqturoba

          informacia soflis meurneobis samuSaoebis mimdinareobis Sesaxeb saqarTvelos mTel rigi raionebidan yovel gazafxulze da zafxulSi brZolis velidan mosul informacias mogvagonebs. da marTlac, brZola mimdinareobs kargi mosavlis asaRebad. stiqia - qari da setyva, Tavsxma wvimebi da mogvianebiT yinvebi anadgurebs mosavals aTaseul heqtrobiT, amasTan, mravalwliani kulturebisaTvis, pirvel rigSi vazisaTvis, dazianeba Tavs iCens momdevno 3 - 4 wlis ganmavlobaSi. ai radenime monacemi: 2001 wels Telavis raionis meurneobebSi daisetyva 1152 ha venaxi, zaralma Seadgina 1,83 milioni lari; 2004 wels setyvam - maisisa da  ivnisis TveebSi -  axmetis raionSi daaziana 2200 ha venaxi, zaralma Seadgina 1,7 milioni lari.  sagarejos, gurjaanis, yvarlis, lagodexis da siRnaRis raionebSi Zlierma setyvam romelic mimdinare wels aprilsa da maiss TveSi daatyda Tavs am raionebis teritorias gaanadgura 30 aTas heqtarze meti vazi. sami dRis Semdeg amave teritoriebs setyvianma qariSxalma gadauara. am siis gagrZeleba kidev didxans SeiZleba.

      setyvisagan dazianda aseve Aazerbaijanis, moldaveTis, somxeTis, TuirqmeneTis da ukrainis qveynebi, sasoflo-sameurneo farTobebi da advili warmosadgenia am stiqiiT gamowveuli zarali. sakmarisia aRiniSnos, rom Pp. uinofis monacemebiT, romelic xelmZRvanelobs setyvis procesebze muSaobas aSS-Si, iq setyvisagan miyenebuli zarali weliwadSi Seadgens 300 milion dolars((((.

      saqarTvelos sasoflo-sameurneo warmoebis saxelmwifo komitetis monacemebiT, bolo wlebSi stiqiuri movlenebis gamanadgurebeli moqmedebis (ZiriTadad setyvisa da qaris) Sedegad soflis meurneoba weliwadSi saSualod 150 000 tona yurZens kargavs.

      amis Sedegad soflis meurneoba ganicdis 70 milion laramde zarals weliwadSi, xolo respublikis Rvinis warmoebam, magaliTad, marto bolo or wels dakarga 2 miliard laramde Rirebulebis produqciis gamoSvebis saSualeba.

      saqarTvelos pirobebSi ufro xSiri da intensiuri setyva SeiniSneba kaxeTis raionebSi. mravalwliani statistikuri dakvirvebis Sedegebi aCvenebs, rom respublikis sxvadasxva mikroraionebSi setyva sxvadasxva sixSiriT da intensiurobiT meordeba. zogierT maTganSi setyva Zalian iSviaTia da miyenebuli zaralic umniSvneloa.

      am garemoebis gaTvaliswinebiT kaxeTis sazogadoebriv meurneobebSi SeiZleba gamoiyos ufro metad setyvasaSiSi teritoriebi venaxebis saerTo farTobiT 30 aTasi ha, romelTa gadaxurviTac SeiZleba zaralis 80%-iT Semcireba.

      mudmivi dakvirvebebi aCvenebs, rom miTiTebuli 30 aTasi ha venaxidan setyvisa da Zlieri qarisagan yovelwliurad nadgurdeba  40 centnerze meti yurZeni.

      rogorc ukve aRiniSna, sawarmoo gamocdebma aCvena, rom setyvisagan damcavi gadaxurvebi amave dros Zlieri qarebisaganac icavs venaxebs.

      amave gamocdebma gamoavlina, rom setyvisagan damcavi gadaxurvebis gavleniT mosavlianoba saSualod 15%-iT izrdeba da yurZnis Saqrianoba 1-1,5%-iT matulobs.

      venaxis normaluri movlis pirobebSi, rodesac setyvas ara aqvs adgili, saSualo mosavali kaxeTis rionebSi erT ha-ze 100 centners Seadgens((((.

      amgvarad, saSualo wliuri efeqti venaxis erT ha-ze Э, miRweuli setyvisagan damcavi gadaxurvebis agebiT , gamoixateba setyviTa da qariT ganadgurebisagan gadarCenili 40 centneri yurZniT; 15 %-iT gazrdili mosavlianobiT da 1,5 %-iT gazdrili SaqrianobiT. yvelaferi es fulad gamosaxulebaSi (2009 wlis  fasebiT) SeiZleba Semdegnairad iqnes warmodgenili:

                        Э=(0,52x4000)+(0,52x1500)+(0,07x6000)x(3280)lari

      miRebulia, rom 1 kg yurZnis fasi Ria farTobze Seadgens 0,45 lari, gadaxurul farTobze ki 0,52 lari, aq gaTvalisinebulia xarisxiuanobis amaRleba.

      amrigad, miTiTebuli 30 aTasi ha venaxis gadaxurvis Sedefad yurZnis saerTo mosavali weliwadSi izrdeba (5,5x30 000) t.=165 aTasi toniT, xolo jamuri ekonomikuri efeqti Seadgens

   Эjamuri = (32 800 x 30 000)lari = 98 400 000 lari,

      mocemul etapze faqtobrivi danaxarji 1 ha venaxis gadaxurvaze saSualod Seadgens 12 500 lari., romelTagan:

      a)setyvisagan damcavi badeebis Rirebuleba (900 kg) Seadgens

                          (900x5m85) lari =5 265 lari

(setyvisagan damcavi badis 1 kg = 5,85 lari);

     b) badeebis mza konstruqciaze gadaWimvis xarjebi 1000 lars aRwevs;

     g)  1 ha gadaxurvis Senaxvis wliuri xarji Seadgens 200 lars.

      amgvarad, setyvisagan damcavi gadaxurvis amogebis periodi

                    T= 12 500 lari/ 3 280 lari/w = 3,8 weli
       gadaxurvis mzidi nawilis saeqsploatacio periodis xangrZlivoba, rogorc zemoT iyo aRniSnuli, 15 welia, xolo kapronis monoZafis badeebisa - 5 weli.

      am monacemebidan gamomdinare, saSualo wliuri xarji darCenili 11,2 wlis ganmavlobaSi venaxis setyvisagan damcavi gadaxurvis movla-Senaxvaze (badeebis Secvla 2-jer, mimdinare remonti da eqsploatacia) Seadgens

         P2 =
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      moyvanili angariSebi aCvenebs, rom 1 ha venaxis setyvisagan damcavi gadaxurvis movla-Senaxvaze da eqsploataciaze gaweuli xarji 11,2 wlis ganmavlobaSi mTlianad anazRaurdeba gadaxurvisagan miRebuli mogebis nawiliT, misi danarCeni nawili ki sufTa wliuri mogebaa, miRweuli am RonisZiebis Sedegad:

                      (3280-1319) = 1961 lari

      saSualo wliuri danaxarji 1 ha venaxis damuSavebaze kaxeTis sazogadoebriv meurneobebSi Seadgens 1500 lari

      aqedan gamomdinare, setyvisa da Zlieri qarisagan gamowveuli zaralis gaTvaliswinebiT, 1 centneri YyurZnis TviTRirebuleba Seadgens

                 C1 =
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      1 centneri yurZnis TviTRirebuleba gadaxuruli venaxebidan, bunebrivia, metia da Seadgens
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[image: image381.wmf]
      aq saSualo wliuri damatebiTi danaxarji, dakavSirebuli gadaxurvis mowyobasa da movla-SenaxvasTan, Seadgens:
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sadac П1  gadaxurvis mowyobaze gaweuli sawyisi xarjebia;
                     П2    - badis orjer gamocvlis xarjebi;
                     П3  -  nagebobis eqsploataciis xarjebi.

      saerTo saSualo wliuri ekonomiuri efeqturoba setyvisagan damcavi badeebis danergvis Sedegad 1 ha farTobze funqcionirebis  15-wliani ciklis ganmavlobaSi SeiZleba ganisazRvros formuliT

                 Э =( Ц2  - С2  ) А2 – (Ц1- С1) А1
sadac Ц1 , С1   1 kg yurZnis gasayidi fasi da damuSavebis TviTRirebulebaa 

              larebSi RonisZiebis danergvamde;

        Ц2 , С2    - 1 kg yurZnis gasayidi fasi da damuSavebis

               TviTRirebuleba larebSi RonisZiebis danergvis Semdeg;

        А1, А2  - yurZnis warmoeba (sasaqonlo produqcia) 1 ha farTobze 

               RoniZiebis danergvamde da masSemdeg kg-Si.

               Э=(0,52-0,293)x1150-(0,45-0,25)x6000=1410 lari

      daskvnebis saxiT aRvniSnavT:

1. venaxebis gadaxurvis danaxarjis anazRaurebis vada Seadgens 4 wels;

2. ekonomiuri efeqturoba 1 ha venaxis gadaxurvidan Seadgens weliwadSi 1410 lari.

3. unikaluri, maralxarisxovani jiSebis venaxis 30 000 ha farTobis gadaxurvis ekonomikuri efeqturoba Seadgens weliwadSi 40 milion lars.

4. venaxebis setyvisagan damcavi gadaxurvis efeqturoba kidev ufro metad sagrZnobi gaxdeba, Tu gaviTvaliswinebT yurZnisagan damzadebuli kvebisa da Rvinis warmoebis produqciis Rirebulebas Rvinis, koniakis, wvenebis da a.S. saxiT.

      amgvarad, miuxedavad imisa, rom saqarTveloSi venaxis setyvisagan damcavi gadaxurvebi imyofeba eqsperimentuli mSeneblobis stadiaSi da maTi TviTRirebuleba sakmaod maRalia, maTi danergvisagan miRebuli ekonomikuri efeqti mniSvnelovania.

      Zalian sayuradReboa is garemoebac, rom soflis meurneobis kulturebis pasiuri dacvis meTodi, rogoric aris badisebri gadaxurvis gamoyeneba, uzrunvelyofs mosavlis dacvas maRali ekologiuri sisufTaviT.
6. daskvnebi

1. warmodgenilia saqarTvelos da msoflios venaxebis setyvasawinaaRmdego sistemebis mimoxilva, gaanalizebulia ganviTarebis Ziritadi etapebi da konstruqciuli sqemebis SedarebiTi analizi;

2. damuSavebulia setyvasawinaaRmdego badiseburi axali konstruqciebis sqemebi avtomaturi gasaSlel_dasaxuri marTvis sistemiT;

3. Seqmnilia gaangariSebis modeli romelic iTvaliswinebs yvela SesaZlo datvirTvebs da SerCeulia konstruqciis optimaluri varianti;

4. gamokvleulia hidravlikuri sistemebis ZiriTadi parametrebi, gansazRvrulia dguSis siCqare cilindris kvebisas tumbos saSualebiT;

5. ganxilulia Semsrulebeli meqanizmis hidravlikuri amZravis dguSis gadaadgilebis siCqaris regulirebis amocana, dadgenilia droselebis gamoyenebiT dguSis moZraobis siCqaris stabilireba regulirebis etapis gavliT or variantad: a) meore droselSi mudmivi dawnevis sxvaobis Seqmna misi gamsvleli kveTisa da pirvel droselSi dawnevis sxvaobis cvalebadobiT, b) pirvel droselSi mudmivi dawnevis sxvaobis Seqmna meore droselis gamsvleli kveTis cvalebadobiT;

6. gaangariSebulia hidrosistemis milgayvaniloba swori da mrudwiruli ubnebis gaTvaliswinebiT;

7. damtkicebulia venaxis setyvasgan damcavi gadaxurvis damuSavebuli konstruqciis ganxorcielebis teqnikur_ekonomikuri efeqturoba.
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