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melioracia da irigacia

Melioration and Irrigation

strategiuli kulturebis mosavlis
saeqsperto potencialis gazrda rwyvis teqnologiis

optimizaciiT

vaxtang nanitaSvili- teqnikis mecnierebaTa kandidati, asocirebuli profesori,

sakvanZo sityvebi: sarwyavi teqnika, irigaciuli erozia, ekologiuri usafrTxo-
eba, dawvimeba.

რეფერატი:

naSromSi ganxilulia Caisa da citrusovani kulturebis morwyvis sakiTxi, rogorc
didmniSvnelovani RonisZieba, romelic iZleva maRali da xarisxiani mosavlis miRebis
garantias, orientirebuls saeqsporto produqciis gazrdaze.

mocemulia Caisa da citrusovani plantaciebis sarwyavi dasawvimi dana-dgarebis
konstruqciuli sqemebi, ZiriTadi kvanZebi da muSaobis principebi. agreTve maTi teqnikuri
parametrebi da morwyvis teqnologia.

saqarTveloSi meCaieobasa da mecitruseobas rogorc prioritrtul dargebs
qveynis meurneobis ganviTarebaSi gansakuTrebuli mniSvneloba aqvs.

saqarTvelos niadagur-klimaturi pirobebi ganapirobebs sasoflo-sameurneo
kulturebis rwyvis aucileblobas, ara marto aRmosavleT raionebSi, romelic
arasakmarisi tenianobis zonaSia moqceuli, aramed dasavleTSic, sadac miuxedavad
atmosferuli naleqebis siWarbisa, maTi araTanabari ganawilebis gamo wlis ga-
nmavlobaSi, igrZnoba tenis deficiti. mcenaris vegetaciis periodSi, amitom, Caisa
da subtropikuli kulturebis morwyva sxva teqnologiur procesebTan erTad
iTvleba mniSvnelovan agroteqnikur RonisZiebad.

rwyvis teqnologiebidan Caisa da citrusovani kulturebisaTvis CvenSi far-
Tod gamoiyeneba dawvimebis stacionaluri sistemebi. magram, imis gamo, rom aseTi
sistemebi iTvleba kapitalur nagebobebad da maTTvis saWiroa didi raodenobiT
milsadeni, sxva deficituri masalebi da Sesabamisad didi kapitaluri dabandebebi,
momavalSi naklebad mizanSewonilia.

Caisa da citrusebis rwyvis ganxorcieleba ufro efeqturia poziciuri mo-
qmedebis dasawvimi danadgarebiT, romelTa gabaritebi saSualebas iZleva gamovi-
yenoT isini ise, rom mcenareTa rigTa Soris gadaadgileba moxdes maTi amoZirkvisa
da dazianebis gareSe.

ukanasknel wlebSi saqarTveloSi damuSavda da damzadda grZelWavliani da-
sawvimi danadgari ddC-50 (avtori o. nanitaSvili).

dasawvimi danadgari ddC-50-is teqnikuri monacemebi:
mwarmoebloba, ha/sT. -------------------------------------------------------0,65
ZiriTadi sigane rigTa Soris, romelzec
gaTvlilia danadgari, m. ------------------------------------------------1,75, 2,05.
wylis xarji, l/wm. -----------------------------------------------------------50
wneva, m -------------------------------------------------------------------------------70
moqmedebis radiusi, m -------------------------------------------------------68
wvimis intensivoba, mm/sT --------------------------------------------------12-13
manZili mrwyvelebs Soris, m -------------------------------------------100
manZili poziciebs Soris,  m -------------------------------------------110
yvelaze maRali mosarwyavi mcenaris simaRle, m -----------0,90
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momsaxure personali, kaci ------------------------------------------------1
danadgaris masa Zalovani danadgariTa da
satumbo agregatiT, kg -------------------------------------------------------2850
gabarituli zomebi, mm
     sigrZe --------------------------------------------------------------------------4120
     sigane ---------------------------------------------------------------------------2450
     simaRle -----------------------------------------------------------------------3265

nax. 1 dasawvimi danadgaris ddC-50-is sqema.

Caisa plantaciebis sarwyavi grZelWavliani dasawvimi maRali liandis mqone
pnevmoTvlebiani (wina Tvlebis mosabrunebeli meqanizmiT) danadgari ddC-50 warmo-
adgens misabmels, romelic Sedgeba Semdegi ZiriTadi kvanZebisagan (nax.1)  CarCo (1),
koWa (2), xelna (3), xrutuna (4), baqani (5), isari (6), muxruWi (7). sakiduri (8),
Semwovi milyeli (9), sadawneo molsadeni (10), kibe (11), jalambari (12), satumbo
agregati (13), savali borbali (14), daswvimi aparati (15).

danadgari muSaobs poziciurad, rogorc wreze (nax. 2) ise seqtorze. igi
wyals iRebs sarwyavi arxidan an milsadenis daxuruli qselis hidrantidan.  mu-
Saobis adgilamde da poziciidan poziciamde misi gadaadgileba xdeba Cais modi-
fikaciis t-16mC markis TviTmavali SasiT. poziciebze danadgari fiqsirdeba
muxruWiT, ris Semdegac moexsneba TviTmavali Sasi sxva samuSaos Sesasruleblad.

danadgaris rTul reliefur pirobebSi gamoyenebisaTvis Catarda kvlevebi
misi muSaobis usafrTxoebis mizniT ferdobis daxrilobis mixedviT. miRebuli
Sedegebis mixedviT danadgari flobs maRal dinamikur mdgradobas, rac saSu-
alebas iZleva rekomendebuli iqnes mTiani masivebis mosarwyavad. dawvimebis dros
eroziuli procesebis kvlevebma gviCvena agreTve, rom msubuqi da sasualo meqa-
nikuri Sedgenilobis Tixnar niadagebSi danadgaris gamoyeneba eroziuli proce-
sebis warmoqmnis gareSe Caisa da citrusovani kulturebis rwyvis Catarebis srul
garantias iZleva 11-12 gradusamde daxrilobis ferdobebze, xolo mZime Tixnar
niadagebSi garantiis zRvarma ar unda gadaaWarbos 9 graduss. aRniSnul pirobebSi
ufro meti daxrilobis ferdobebze rwyvis Catarebas Tan axlavs eroziis warmo-
qmnis saSiSroeba.

dawvimebis danadgaris erT-erT mniSvnelovan teqnikur maxasiaTebels warmo-
adgens mdgradobis maCveneblebi. maT mixedviT ganisazRvreba danadgaris eqsplu-
ataciis SesaZlo areali, muSaobis usafrtxoebis xarisxi da Sesabamisad misi sae-
rTo teqnikur-ekonomikuri maCveneblebi.

mdgradobis maCveneblebis sidideebi kidev ufro mniSvnelovania danadgaris
ferdobze muSaobis dros. mobiluri manqanebis analogiurad, ferdobze momuSave
dawvimebis danadgaris mdgradoba (rogorc statikuri, aseve dinamikuri pirobebi-
sTvis) SeiZleba daxasiaTdes misi grZivi da ganivi mdgradobis maxasiaTeblebiT.
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________  danadgaris gadaadgilebis gza
---------------  sarwyavi arxi

  danadgaris dgomis adgili

nax. 2. dasawvimi danadgari ddC _ 50 –is muSaobis sqema
Cais plantaciebis wreze rwyvis dros

grZivi mdgradobis darRvevis SemTxvevaSi adgili eqneba danadgaris gadayi-
ravebas win (daRmarTi) an ukan (aRmarTi), xolo ganivi mdgradobis darRvevis
SemTxvevaSi – mis gadabrunebas gverdiTi mimarTulebiT (marjvniv an marcxniv).

amrigad, gansaxilveli dawvimebis danadgari warmoadgens poziciuri moqme-
debis agregats. mis dinamikur mdgradobaze niadagis mikroreliefisa da sae-
qspluatacio wonis garda, gavlenas axdens saWirxni saqSenidan maRali wneviT (70
m) gamodinebuli Wavlis mier ganviTarebul reaqtiuli Zala, romelic moqmedebs
damWirxni milyelis vertikaluri RerZis garSemo mbrunavi saqSenis RerZis

gaswvriv. es ukanaskneli, Tavis mxriv, niadagis sibrtyis mimarT daxrilia  ku-
TxiT, romlis optimaluri sidide meryeobs 3228  -is farglebSi, rac Seesa-

bameba Wavlis maqsimaluri frenis manZils.

reaqtiuli P Zala, saqSenTan erTad, asrulebs brunviT moZraobas 15.0 n
br/wT sixSiriT. amitom P Zalis mier Seqmnili momenti ayiravebis SesaZlo RerZis
mimarT erTi periodis ganmavlobaSi icvlis Tavis xasiaTs amyiravebel,
mastabilizebel da am or sapirispiro xasiaTis momentebs Sua arsebul Sualedur
(amyiravebel-mastabilizebeli) momentebs Soris. danadgaris dinamikuri (rogorc
grZivi, aseve ganivi) mdgradobis TvalsazrisiT P Zalis is mimarTulebaa
saintereso, romlis drosac es Zala cdilobs amoayiravos momuSave agregati.
amitom dawvimebis danadgaris mdgradobis ganxilvisas reaqtiul P Zalas
pirobiTad miniWebuli aqvs fiqsirebuli mimarTuleba. kerZod iseTi, rodesac mis



101

mier Seqmnili momenti ayiravebis RerZis (grZivi an ganivi) mimarT asrulebs
amyiravebeli momentis funqcias. am daSvebis gaTvaliswinebiT (ferdobis
mikroreliefis Taviseburebebs mxedvelobaSi ar viRebT) ganvsazRvroT agregatis
dinamikuri mdgradobis kuTxeebi.

grZivi dinamikuri mdgradobis sazRvrebis gaTvlisaTvis ganvixiloT d gra-

dusian aRmarTze momuSave dawvimebis danadgarze moqmed ZalTa sqema (nax. 3).
mdgradobis kriteriumad am SemTxvevisaTvis SeiZleba gamoyenebul iqnas niadagis
normaluri reaqciis sidide gantvirTul Tvalze. Cvens SemTxvevaSi aseTad gve-

vlineba BZ  reaqcia wina Tvlebze. misi dadebiT mniSvnelobis dros wina Tvlebi

karg kontaqtSia niadagTan da danadgari ar SeiZleba amoyiravdes (e. lvovi).

BZ reaqciis dasadgenad SevadginoT danadgarze moqmed ZalTa momentebis

gantoleba ukana datvirTuli Tvlebis niadagTan kontaqtis O2 wertilis mimarT

0cossinsincos 00   PhPlHGGaLZ B dd (1)

sadac P reaqtiuli Zalaa;

0h  da 0l - reaqtiuli Zalis modebis O3wertilis Sesabamisad vertikaluri da

grZivi koordinatebi O2wertilis mimarT;

G - დანადგარის წონა;

H da a – simZimis O centris vertikaluri da grZivi koordinatebi;

 - saqSenis daxris kuTxe;

L – danadgaris baza.

nax. 3 aRmarTze momuSave dasawvim danadgarze moqmed ZalTa sqema
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(1) gantolebidan ganvsazRvroT BZ  reaqciis sidide

   
L

hlPHaG
Z B

 cossinsincos 00 
 dd

. (2)

amrigad, danadgaris grZivi dinamikuri mdgradobis piroba misi aRmarTze
muSaobis dros SeiZleba gamoixatos utolobiT:

0BZ
              (3)

am reaqciis nulovani mniSvneloba

0BZ
(4)

warmoadgens danadgaris aramdgradi wonasworobis pirobas
K
d  kuTxis

kritikuli mniSvnelobiT. am kuTxis sidide gamoiTvleba formuliT:

 


 sincos
cos

tg 00 lh
G

PaH K
K 

d

d (5)

analogiurad ganisazRvreba ganivi dinamikuri mdgradobis
K
d  kritikuli

kuTxe. am SemTxvevaSi mdgradobis kriteriumad gvevlineba niadagis BZ  reaqciis

sidide. misi mniSvnelobis dasadgenad SevadginoT danadgarze moqmed ZalTa
momentebis gantoleba datvirTuli Tvlis niadagTan O2 Sexebis wertilis mimarT
(nax. 4).

  0cossinsincos5.0 00   PhPlHGlBGBZB ddm     (6)

sadac B – agregatis liandia;

ml - simZimis O wertilis eqscentriteti agregatis grZivi RerZis mimarT;

0h  da 0l - reaqtiuli P Zalis modebis O3wertilis koordinatebi O2wertilis

mimarT.

nax 4. danadgarze moqmed ZalTa sqema ganivi daxris ferdobze
muSaobis dros
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(6) gamosaxulebis gardaqmnebiT da wina msjelobebis analogiurad,

kritikuli
K
d  kuTxis gansazRvrisaTvis viRebT Semdeg damokidebulebas:

   


 cossin
cos

5.0tg 00 hl
G

PlBH K
K 

d

md (7)

nax. 5-ze moyvanilia (5) da (7) gantolebebis grafikuli amoxsnebi K
d  (1 da 2

mrudebis kveTis wertili) da
K
d  (1 da 3 mrudebis kveTis wertili) kuTxeebis

mimarT.

nax. 5. diagrama dasawvimi danadaris dinamikuri mdgradobis kritikuli kuTxeebis
gansazRvrisaTvis:

1. dtgHy  - grZivi dinamikuri mdgradobisaTvis;

dtgHy  - ganivi dinamikuri mdgradobisaTvis;

2.  


sincos
cos 00 lh

G
Pay 

d

;

3.    


cossin
cos

5.0 hl
G

PlBy 
d

m

Tu (5) da (7) gamosaxulebebSi CavsvamT P = 0, miviRebT grZivi da ganivi
statikuri mdgradobis zRvruli kuTxeebis saangariSo damokidebulebebs.

niadagis mdgomareobisa da mikroreliefis garemoebaTa mixedviT, ferdobis re-
aluri qanobebi, romlebzec SeuZlia imuSaos danadgarma ddC-50-ma, gacilebiT
naklebia ferdobis zedapiris aradeformirebuli pirobebidan gamoTvlil Teori-
ul mniSvnelobebze.
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Increase of the Export Potential of Harvest Strategic Production by the
Optimization Of The Irrigation Technology

V.Nanitashvili- Academic Doctor of technical

Key words: Irrigation Technology, water-sprinkler, Irrigation erosion, ecological safety.

Abstract
The question of the irrigation of tea and citrus cultures is discussed as a significant measure which

gives a guarantee of the achievement of high and qualitative harvest oriented on the increase of export
production.

Construction diagrams of the irrigation water-sprinkler for tea and citrus plantations, main units and
principles of operation as well as engineering data and irrigation technology are given.


