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1. satransporto danadgarebis mwarmoebluroba 

 

tvirTnakadebi da Sesabamisad satransporto manqanebis mwarmoebluroba 

ubnebsa da magistralur trasebze, rogorc ZiriTadi, ise damxmare tvirTebis 

zidvisas iangariSeba sawarmos wliuri mwarmoeblurobis (t/w) mixedviT. 

ZiriTadi tvirTebisaTvis: 

wliuri – 

 𝑄w  ൌ
௄஺წ

௄d
 ,ტ/წ                                    (1.1) 

dReRamuri – 

 𝑄dR  ൌ
௄஺წ

௄d∙௜భ
ൌ

ொw 

௜భ
 ,ტ/დღ                           (1.2) 

cvluri – 

 𝑄ცვლ  ൌ
௄஺წ

௄d∙௜భ∙೔మ
ൌ

ொdR  

௜మ
 ,ტ/ცვლ                       (1.3) 

saaTobrivi – 

 𝑄სთ  ൌ
௄஺წ

௄d∙௜భ∙೔మ∙்
 ,ტ/სთ                              (1.4) 

sadac K=1,25...2.5 aris tvirTis uTanabrod modinebis (danadgaris pikuri 

datvirTvis) koeficienti; KKd=0.75...0.93 – danadgaris droSi gamoyenebis 

koeficientia (K da Kd koeficientebis ricxviTi mniSvnelobebis SerCevisas 

mxedvelobaSi miiReba satransporto danadgarebis muSaobis reJimi da tvirTis 

akumulaciis unari); i1  =260...300  – samuSao dReTa ricxvi weliwadSi; i2=2...3 – dRe-

RameSi mopovebis cvlaTa ricxvi; Tൌ6...8 – cvlis xangrZlivoba, sT. 

samTo sawarmos (karieri, Saxti, maRaro da a.S) mwarmoeblurobis miRebuli 

mniSvnelobebi nawildeba dasamuSavebel fenebsa (safexurebsa) da  lavebze 

(sangrevebze, ubnebze). muSa lavebis (sangrevebis, ubnebis) raodenoba ganisazRvreba 

samTo sawarmos velis momzadebis, fenebis (sadexurebis) raodenobisa da 

mwarmoeblurobis mixeviT. 

davuSvaT, SaxtSi (karierze) erTdroulad muSaobaSia m1; m2; …; mn  fena 

(safexuri) TiToeulSi nl laviT (sangreviT), maSin fenebis (safexurebis) jamuri 

simZlavre (sisqe, m) iqneba: 

∑ 𝑚 ൌ 𝑚, ൅𝑚ଶ ൅ ⋯ ൅ 𝑚௡ .                         (1.5) 

fenis (safexuris) erTeulovani sisqidan erTi saaTis ganmavlobaSi 

pirobiTad mosapovebeli madnis raodenoba 

∑ 𝑃 ൌ 
ொსთ  

∑ ௠
 ,    

ტ

მ
სთ                             (1.6) 
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Sesabamisad TiToeuli fenidan (safexuridan) wamosuli saaTobrivi 

tvirTnakadi (t/sT): 

𝑄სთ ଵფ ൌ ෍ 𝑃 ∙ 𝑚ଵ ൌ
𝑄სთ  ∙ 𝑚ଵ

∑ 𝑚
 

𝑄სთ ଶფ ൌ ෍ 𝑃 ∙ 𝑚ଶ ൌ
𝑄სთ ∙ 𝑚ଶ

∑ 𝑚
 

. . . . . . . . . . . . . . . . . . . . . . . 

𝑄სთ ௡ფ ൌ ∑ 𝑃 ∙ 𝑚௡ ൌ
ொსთ ∙௠೙

∑ ௠
                      (1.7) 

xolo lakebidan (sangrevidan) wamosuli tvirTnakadebi (t/sT): 

𝑄სთ ଵლ ൌ
𝑄სთ ଵფ

𝑛ლ
ൌ

𝑄სთ ∙ 𝑚ଵ

∑ 𝑚 ∙  𝑛ლ
 

 . . . . . . . . . . . . . . . . . . . . . . . 

𝑄სთ ௡ლ ൌ
ொსთ ೙ფ

௡ლ
ൌ

ொსთ ∙௠೙

∑ ௠∙ ௡ლ
                      (1.8) 

SeniSvna. lavebis (sangrevebis) raodenoba dgindeba velis momzadebisa da 

sawarmosa da SerCeuli mompovebeli samTo manqanis mwarmoeblurobis mixedviT. 

damxmare tvirTebis mixedviT samTo sawarmoTa tvirTnakadebi da 

satransporto danadgarebis mwarmoebluroba ganisazRvreba saproeqto 

mwarmoeblurobis (Aw) 40%-is odenobiT. garda amisa, K da Kd koeficientebis 

SerCevisas, saWiroa gaviTvaliswinoT, rom damxmare tvirTnakadebSi 

transportirebisaTvis umetesad gamoiyeneba ciklur reJimSi momuSave 

satransporto manqanebi, 

e.i tvirTnakadebi: 

wliuri – 

 𝑄w,დ  ൌ
଴,ସ௄஺წ

௄d
;  ტ/წ                           (1.9) 

dReRamuri – 

 𝑄dR,დ  ൌ
ொწ.დ

௜భ
;  ტ/დღ                         (1.10) 

cvluri – 

 𝑄ცვლ.დ  ൌ
ொdR,დ  

௜మ
;  ტ/ცვლ                      (1.11) 

saaTobrivi – 

 𝑄სთ.დ ൌ
𝑄ცვლ,დ  

்
;  ტ/სთ                        (1.12) 

samTo sawarmos saproeqto monacemების mixedviT dgeba ZiriTadi da damxmare 

tvirTnakadebis sqema, romlis konkretul kvanZSi mwarmoeblurobis mixedviT 

aRiniSneba tvirTnakadebis mniSvnelobebi, xolo satransporto manqanebis SerCevis 

Semdeg – maTi tipebic. sqemaze daitaneba tvirTzidvis horizontaluri da daxrili 

ubnebis sigrZec. 
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transportis sqemis Sedgenisas viTvaliswinebT samTo sawarmos gaxsna-

momzadebisa da damuSavebis sistemas [4]. 

tvirTnakadebis gaangariSebisa da satransporto danadgarebis SerCevisas 

mxedvelobaSi unda miviRoT isic, rom Tu ZiriTadi da damxmare tvirTebis 

transportiteba xdeba erTi da imave satransporto danadgariT (mag. 

lokomotivebiT), maSin (1.1)...(1.4) da (1.9)...(1.12) formulebis SekrebiT an, rac 

daaxloebiT igivea (1.1)...(1.4) formulebis 1,4 koeficientze gamravlebiT, iangariSeba 

is tvirTnakadebi, romelTa transportirebisTvisac unda imuSaos SerCeulma 

danadgarma. 

zemoaRniSnulis gaTvaliswinebiT SeiZleba avirCioT satransporto 

danadgarebi da maTi Semdegi parametrebi: 

wliuri tvirTnakadebis (1.9) da satransporto gzis sigrZis mixedviT (aiReba 

tvirTnakadebis anu transportis sqemidan) literaturis [1, cxr. 1.4 da 1.5] 

saSualebiT SeirCeva lokomotivebis rekomendebuli CaWidebis masa. 

dReRamuri tvirTnakadebis mixedviT satransporto WurWlis tvirTamweoba 

 𝐺 ൌ 0,001𝑄dR,ღ ,ტ .                             (1.13) 

cvluri mwarmoeblurobisa da zidvis horizontaluri manZilis mixedviT 

samTo sawarmos cvluri xarisxobrivi mwarmoebluroba iangariSeba formuliT:  

 𝑄ცვლ.დ.ხ ൌ 𝑄ცვლ.დ ∙ 𝐿;  ტკმ/ცვლ                      (1.14) 

saaTobrivi mwarmoeblurobis mixedviT da transportis sqemebis 

gaTvaliswinebiT vsazRvravT saubno da kapitaluri gvirabebis (bremsbergebis, 

qanobebis, daxrili Waurebisa da a.S) satransporto danadgarebis 

mwarmoeblurobebsa da maT tipebs. 

tvirTnakadebisa da satransporto gzis sigrZis, daxris kuTxis, teqnikuri 

mdgomareobisa da sxva konkretuli parametrebis (romlebic miTiTebuli iqneba 

TiToeuli saxis satransporto danadgaris gaangariSebisaTvis saWiro amosaval 

monacemebSi) mixedviT virCevT ZiriTadi da damxmare satransporto danadgarebis 

konkretul saxeobebs da vaformebT (Segvaqvs koreqtivebi) transportis sqemas, 

vaZlevT mas dasrulebul saxes. 
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2. lenturi konveieris SerCeva da gaangariSeba 

 

lenturi konveieris saorientacio SerCeva xdeba saaTobrivi tvirTnakade-

bisa da gzis daxris kuTxis mixedviT, TandarTuli mrudebis saSualebiT (ix. 

danarTi). 

SerCevisas mxedvelobaSi unda miviRoT, rom zidvis manZilis, amZravis 

dadgmuli simZlavrisa da lentis simtkicis mixedviT SeiZleba saWiro gaxdes 

standartuli sigrZis ramdenime konveieris dadgma. Cveulebrivi tipis 

gluvzedapiriani lentiT aRWurvili konveieri gamoiyeneba: bremsbergze 

(daRmarTSi), Tu daxris kuTxe ar Remateba 16...18-s da qanobze (aRmarTSi) 18...22-

iT daxrili kuTxis dros (miinimaluri daxra aiReba mSrali tvirTebis 

transportirebisaTvis). 

sxva SemTxvevaSi unda gamoviyenoT specialuri tipis lenturi konveirebi 

(Sverilzedapiriani lentebiT; dgarSi mimWeri lentiT an RrmaRariani muSa, 

zogierT SemTxvevaSi ki daxuruli StoTic ki). 

konveieris tipis SerCevis Semdeg unda dadgindes misi ZiriTadi parametrebi, 

maT Soris: amZravi dolebis raodenoba, rac gansazRvravs konveieris saangariSo 

sqemis (konturis) saxes; lentis sigane, siCqare da simtkicis zRvari gaglejaze; 

amZravis dadgmuli simZlavre. 

konveieris saangariSo sqemis dadgenisa da masze zidvis mimarTulebis 

datanis Semdeg saangariSo konturis maxasiaTebeli wertilebi inomreba 1; 2; 3 da 

a.S cifrebiT sakonveiero lentis Camoqanebis wertilidan misi moZraobis 

mimarTulebiT swrafobis wertilisaken. amgvarad, swrafobis wertili aRiniSneba 

konturis danomvris udidesi cifriT, xolo Camoqanebisa – yvela SemTxvevaSi 

cifriT 1. 

zemoaRniSnuli operaciebis Semdeg tardeba konveieris saeqspluatacio 

gaangariSeba, romelic SeiZleba Sesruldes sam variantad: 

1) saorientacio, romlis drosac ganisazRvreba Wd, Wc, F da NsaW, xolo 

Semdeg – Zravas simZlavris maragis koeficienti (gaangariSebissaTvis saWiro 

monacemebi aiReba danarTis Sesabamisi cxrilebidan); 

2) Semoklebuli, romlis drosac xdeba saangariSo konturis Sedgena da 

misi maxasiaTebeli wertilebis daWimulobaTa gansazRvra saangariSo trafaretis 

Sedgenis saSualebiT. gaangariSebis aseTi meTodi saSualebas gvaZlevs, 

davadginoT: programuli (Camoqanebis wertilSi) SC daWimulobis, swrafobis 

wertilSi lentis Ss daWimulobisa da amZravis F wevis Zalis dazustebuli 

mniSvnelobebi. am saxiT gaangariSebis Catarebisas aseve saSualeba gveZleva, 
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ganvsazRvroT sakonveiero dgaris zRvruli sigrZe (Lz) lentis simtkicis maragisa 

(m) da Zravas simZlavris maragis (KZ) koeficientebis gaTvaliswinebiT;  

3) sruli, aseT gaangariSebas studentebi asruleben maSin, rodesac maTi 

sadiplomo an sakurso proeqtis ZiriTadi nawili eZRvneba sakonveiero 

transports. am dros sakonveiero danadgaris yvela kvanZi da elementi (Zrava, 

reduqtori, amZravi bloki, lenti da a.S) SeirCeva individualuri maTi muSaobis 

kinematikisa da dinamikis parametrebis Semdgomi dazustebiT. aseve SeiZleba 

ganxilul iqnes erTdgariani magistraluri SualeduramZravebiani konveieris 

efeqturad gamoyenebis sakiTxic. marTvis efeqturi eleqtruli sqemebis ganxilviT 

SeiZleba dazustdes programuli daWimulobis avtomaturi relgulirebis 

saSualebebi wevis faqtoris an dgarSi winaRobis Zalebis cvlilebis SemTxvevaSi. 

saorientacio gaangariSebas atarebs, samTo profilis yvela studenti, 

garda smm specialobisa. misi msvleloba mocemulia qvemoT. 

Semoklebul gaangariSebas axorcielebs smm specialobis yvela studenti; 

agreTve sxva specialobis studentebic, rodesac maTi samuSaos specifika, iTxovs 

gaangariSebis am saxes. gaangariSebis msvleloba mogvyavs qvemoT. 

sruli gaangariSeba tardeba proeqtis Temisa da Sinaarsis Sesabamisad, 

xelmZRvanelis uSualo miTiTebiT. amitom am naSromSi, es gaangariSeba ar 

ganixileba.   

 
 
2.1. saorientacio gaangariSeba 

konveieris SerCeva (ix. Sesavali) xdeba danarTSi mocemuli mrudebis 

saSualebiT (ix. naxazebi 1...17), xolo misi ZiriTadi teqnikuri parameterebi ( m/wm 

– lentis siCqare da Nd, kvt – amZravis dadgmuli simZlavre) aiReba 1-li 

cxrilidan. garda amisa, saWiroa 𝑞g
ᇱ da 𝑞g

ᇱᇱ  dn/m – Sesabamisad konveieris 

datvirTuli da carieli Stoebis sayrdeni gorgolaWebis mbrunavi nawilebis masa 

(ix. cxr. 2), danadgaris erTeul sigrZeze; ql, dn/m – sakonveiero lentis grZivi 

metris masa (ix. cxr. 3) da  - lentis moZraobis kuTri winaRobis koeficienti 

(ix. cxr. 4). 

am monacemebis saSualebiT vangariSobT: 

datvirTuli Stos winaRobas 

𝑊d ൌ ൫𝑞 ൅ 𝑞g
ᇱ ൅ 𝑞l൯𝐿𝜔𝑐𝑜𝑠𝛼 േ ൫𝑞 ൅ 𝑞l൯𝐿𝑠𝑖𝑛 , dn                    (2.1) 

sadac 𝑞 ൌ
௤sT

ଷ,଺௩ᇲ  ,   
dn

m
 aris danadgarze tvirTis grZivi simkvrive 

carieli Stos winaRobas 

𝑊c ൌ ൫𝑞g
ᇱᇱ ൅ 𝑞l൯𝐿𝜔𝑐𝑜𝑠𝛼 േ 𝑞l𝐿𝑠𝑖𝑛 , dn                    (2.2) 

sakonveiero amZravis wevis Zalas 
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𝐹 ൌ 1,1൫𝑊d ൅ 𝑊c൯ , dn                              (2.3) 

amZravis saWiro simZlavres 

𝑁saW ൌ
ி௩

ଵ଴ଶ
 , kvt                              (2.4) 

Zravas simZlavris maragis koeficients 

𝐾d ൌ
ேd

ேsaW
ൌ 1,1 … 1,3                               (2.5) 

saorientacio gaangariSebis Sedegebi CaiTvleba damakmayofileblad, Tu Kd 

(2.5) gamosaxulebiT gaTvaliswinebuli normis farglebSi an mis axlosaa. 

 

 

2.2. Semoklebuli gaangariSeba 

konveieris SerCeva am SemTxvevaSic xdeba saorientacio gaangariSebis 

analogiurad, xolo ZiriTadi teqnikuri parametrebi (ix. cxr. 1) amoiwereba 

srulad. 

im SemTxvevaSi, Tu konveieris amZravi erTdoliania ( ), maSin saanga-

riSo sqemas eqneba 2.1 naxazze naCvenebi saxe, xolo isriT naCvenebi zidvis 

mimarTulebis SemTxvevaSi (mimarTuleba pirobiTia) konturis maxasiaTebeli 

wertilebi iqneba 1; 2; 3; 4, romelTa ganlageba aseve naCvenebia 2.1 naxazze. 

 

nax. 2.1 

Tu konveieris amZravi ori an meti dolisagan Sedgeba, maSin amZravs ewodeba 

mravaldoliani ( ) da saangariSo sqemas eqneba 2.2 naxazze naCvenebi saxe, 

xolo isriT naCvenebi zidvis mimarTulebis SemTxvevaSi (mimarTuleba pirobiTia) 

konturis maxasiaTebeli wertilebi iqneba 1; 2; 3; 4; 5, romelTa ganlageba 

naCvenebia 2.2 naxazze, ganlagebis meTodi aRwerilia SesavalSi. 

 
nax. 2.2 
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horizontalur da daxril aRmaval ubnebze tvirTzidvis dros sakonveiero 

amZravi unda moTavsdes tvirTis daclis punqtSi (ix. naxazebi 2.1 da 2.2). 

brembsbergze anu daRmarTze tvirTzidvis SemTxvevaSi ki saWiroa danadgaris 

faqtobrivi daxris  kuTxisa da misi grZivi simkvrivisaTvis Sesabamisi k 

kritikuli kuTxis urTierTTanafardobis gansazRvra. 

danadgaris daxris kritikuli kuTxe ganisazRvreba formuliT 

𝑡𝑔𝛼k ൌ
௤ା௤g

ᇲ ି௤g
ᇲᇲ

௤ାଶ௤l
∙ ω                                   (2.6) 

ganvixilavT am kuTxeebis urTierTSedarebis or SemTxvevas: 

1. Tu k, maSin amZravi ganlagdeba sabremsbergo konveieris daclis 

punqtSi ise, rogorc es asaxulia 2.3 naxazze. am SemTxvevaSi danadgari 

muSaobs Zravul reJimSi. sqemaze tvirTzidvis mimarTulebis datanis 

Semdeg maxasiaTebeli wertilebis datanis meTodi SesavalSi aRwerilis 

analogiuria. 

 

nax. 2.3 

2. Tu k<, maSin amZravi moTavsdeba sabremsbergo konveieris datvirTvis 

punqtSi ise, rogorc es naCvenebia 2.4 naxazze. am SemTxvevaSi danadgari 

muSaobs generatorul reJimSi da amZravi dolebis raodenobis 



lenturi konveierebis gaangariSeba                          meTodikuri miTiTebebi 

 
10 

 

Sesabamisad saangariSo sqemas eqneba 2.4 naxazze aRniSnulidan erT-erTi 

saxe. 

 

nax. 2.4 

gaangariSebis mimdevroba yvela SemTxvevaSi erTnairia da iTvaliswinebs 

mocemuli QsT tvirTnakadebis, L satransporto gzis sigrZisa da  daxris kuTxis  

SemTxvevaSi danadgaris Semowmebas dadgmuli simZlavris maragsa (KZ=1,1...1,3) da 

sakonveiero lentis simtkicis maragze (m=7,5...11,5). 

lenturi konveieris gaangariSebis yvelaze damaxasiaTebeli magaliTia 

sabremsbergo danadgaris gaangariSeba. qvemoT moyvanilia lenturi konveieris 

Semoklebuli gaangariSebis konkretuli magaliTi yvela kritikuli momentis 

ganxilviT. 
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2.3. lenturi konveieris Semoklebuli gaangariSebis ricxviTi magaliTi 

 

amosavali monacemebi: 

1. konveieris gamoyenebis adgili – bremsbergi; 

2. saaTobrivi tvirTnakadebi, t/sT, – QsT=270 

3. transportirebis sigrZe, m, – L=700 

4. satransporto gzis daxra, grad, – =-12 

5. simkvrive nayarSi, t/m3 – n=0.95 

6. garemo, romelSic imuSavebs konveieri – teniani 

7. satransporto tvirTis maqsimaluri natexis zoma, mm, – amax=250  

amosavali monacemebis mixedviT danarTSi mocemuli mrudebis saSualebiT 

virCevT konveieris tips. am SemTxvevaSi – 2Л80У-s, dadgmuli simZlavriT Nd=110 kvt 

da lentis siCqariT v=2,5 m/wm (danarTi nax. 14). amoviwerT gaangariSebisaTvis 

saWiro danarCen teqnikur monacemebsac (ix. cxr. 1). monacemebis mixedviT 2Л80У 

tipis konveieri ordoliania, amitom saangariSo sqemas eqneba 2.2 naxazze mocemuli 

saxe. 

SerCeul konveiers vamowmebT lentis siganeze: 

𝐵 ൌ ඥொsT

௖ ௩ ఊ
 , m 

sadac c aris koeficienti, romelic damokidebulia danadgaris  daxraze da misi 

mniSvneloba aiReba danarTis me-7 cxrilidan: 

𝐵 ൌ √ଶ଻଴

ଷଶହ∙ଶ,ହ∙଴,ଽହ
ൎ 0,63 ൏ 0,8 , m 

e.i. piroba Sesrulebulia. 

lentis siganes vamowmebT satransporto rigiTi tvirTis udidesi natexis 

simsxoze: 

B=2amax+200=2500+200=700 mm 

es piroba Sesrulebulia, vinaidan SerCeuli konveieris lentis sigane B=800 mm. 

daxarisxebuli tvirTis transportirebisas ki 

B=3,3asaS+200  mm 

amZravis adgilmdebareobis gansazRvrisaTvis vangariSobT danadgaris 

daxris kritikul kuTxes formuliT 

𝑡𝑔𝛼k ൌ
𝑞 ൅ 𝑞g

ᇱ െ 𝑞g
ᇱᇱ

𝑞 ൅ 2𝑞l
∙ ω 

sadac  

𝑞 ൌ ொsT

ଷ,଺௩
ൌ ଶ଻଴

ଷ,଺∙ଶ,ହ
ൌ 30 dn/m                       (2.7) 
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𝑞g
ᇱ ൌ 15 dn/m

 𝑞g
ᇱᇱ ൌ 8 dn/m

   ቋ SeirCeva me-2 cxrilidan, n, 𝑙gᇱ , 𝑙gᇱᇱ  da B-s gaTvaliswinebiT; 

ql=14 dn/m SeirCeva me-3 cxrilidan; =0,06 SeirCeva me-4 cxrilidan. 

Sesabamisad 

𝑡𝑔𝛼k ൌ
ଷ଴ାଵହି଼

ଷ଴ାଶ∙ଵସ
∙ 0,06 ൎ 0,0384  =>  k=212′ 

miviReT, rom =12 > k=212′, e.i. danadgari muSaobs generatorul reJimSi da 

saangariSo sqemas eqneba 2.5 naxazze mocemuli saxe, xolo konturis maxasiaTebeli 

wertilebis danomvra moxdeba zemoT aRwerili meTodiT. 

miRebuli saangariSo sqemis mixedviT vsazRvravT winaRobas datvirTuli da 

carieli konveierebisaTvis: 

a) datvirTuli Stos winaRoba carieli konveieris SemTxvevaSi, e.i. rodesac 

q=0, iqneba: 

𝑊d ൌ ൫𝑞 ൅ 𝑞g
ᇱ ൅ 𝑞l൯𝐿𝜔𝑐𝑜𝑠𝛼 േ ൫𝑞 ൅ 𝑞l൯𝐿𝑠𝑖𝑛 ൌ ሺ0 ൅ 14 ൅ 15ሻ ∙ 700 ∙ 0,06 ∙ 0,9781 െ ሺ0 ൅ 14ሻ ∙ 700 ∙ 0,2079 ൌ

ൌ 984, dn 

b) datvirTuli Stos winaRoba datvirTuli konveierisaTvis, e.i. rodesac 

q=30 dn/m (ix. 2.7. formulis monacemebi), iqneba 

𝑊d ൌ ሺ30 ൅ 14 ൅ 15ሻ ∙ 700 ∙ 0,06 ∙ 0,9781 െ ሺ30 ൅ 14ሻ ∙ 700 ∙ 0,2079 ൌ 2419 െ 6468 ൎ െ4050 dn 

g) carieli Stos winaRobas 

𝑊c ൌ ൫𝑞g
ᇱᇱ ൅ 𝑞l൯𝐿𝜔𝑐𝑜𝑠𝛼 േ 𝑞l𝐿𝑠𝑖𝑛 ൌ ሺ14 ൅ 8ሻ ∙ 700 ∙ 0,06 ∙ 0,9781 ൅ 14,700 ∙ 0,2079 ൌ 2940 , dn 

 

 

nax. 2.5 

 

2.5 nax-ze mocemuli sqemis mixedviT vadgenT saangariSo trafarets, 

romliTac vsazRvravT lentis daWimulobas maxasiaTebel wertilSi. 
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cxrili 1 

# 
daWimulobis 

asoiTi gamosaxva 

daWimulobis gamosaxva S1-is 

saSualebiT 

ricxviTi 

gaangariSeba 

Gadaangari-

Seba 

q=0 q=30 q=0 q=30 
1 2 3 4 5 6 7 

1 S1= S1= 1677 -585 - 4883 

2 S2= KS1 S2= KS1= 1,07S1  1795 -625 - 4843 

3 S3= S2+Wd S3= KS1+Wd  2779 -4675 - 793 

4 S4= KS3  S4= K2S1+KWd  2973 -5003 - 465 

5 S5= S4+Wc  S5= K2S1+KWd+Wc  5913 -2063 - 3405 

 

trafaretis me-2 da me-3 svetis Sevsebis Semdeg eileris formulis 

gamoyenebiT vadgenT gantolebaTa sistemas: 

ቊ
𝑆ହ ൌ 𝐾ଶ𝑆ଵ ൅ 𝐾𝑊d ൅ 𝑊c

𝑆ହ ൌ 𝑆ଵ𝑒ఉ                        
                                (2.9) 

saidanac 

    𝑆ଵ ൌ
୏୛dା୛c

௘ഁି୏మ                                       (2.10) 

(2.10) gamosaxulebaSi K=1,05...1,07 koeficientia, romelic iTvaliswinebs 

mrudwirul ubnebze warmoSobil winaRobas, xolo 𝑒ఉ  amZravis wevis faqtori, 

romlis ricxviTi mniSvneloba ganisazRvreba yoveli konkretuli SemTxvevisaTvis 

me-5 da me-6 cxrilebis gamoyenebiT. 

ganxiluli magaliTisaTvis, rodesac foladis gaCarxul dolze lentis 

Semoxvevis kuTxe =360 (ix. 2Л80У lenturi konveieris teqnikuri maCveneblebi, 

cxrili 1), =0,2 (me-5 cxrilidan teniani atmosferos Sesabamisad); 𝑒ఉ=3,52 (cxr. 6). 

(2.10) gamosaxulebidan S1 ganisazRvreba ori SemTxvevisaTvis: 

a) rodesac q=0, Wd-saTvis 

Sଵ
ᇱ ൌ

୏୛dା୛c

௘ഁି୏మ ൌ
ଵ,଴଻∙ଽ଼ସାଶଽସ଴

ଷ,ହଶିሺଵ,଴଻ሻమ ൌ 1677 dn 

b) rodesac q0, Wd-saTvis 

𝑆ଵ ൌ
୏୛dା୛c

௘ഁି୏మ ൌ
ଵ,଴଻∙ሺିସ଴ହ଴ሻାଶଽସ଴

ଷ,ହଶିሺଵ,଴଻ሻమ ൌ െ585  dn 

𝑆ଵ
ᇱ -is da S1-is mniSvnelobebi Segvaqvs saangariSo trafaretSi da vsazRvravT 

daWimulobebs danarCen wertilebSi. 

trafaretis me-4 svetSi maxasiaTebeli wertilebis daWimuloba q=30 dn/m 

SemTxvevisaTvis eqvemdebareba gadaangariSebas, vinaidan daWimuloba uaryofiTi 

niSniT, dauSvebelia. gadaangariSebisaTvis vsazRvravT minimalur dasaSveb 

daWimulobas formuliT 

𝑆௠௜௡ ൌ ሺ5. . .10ሻሺ𝑞 ൅ 𝑞lሻ𝑙ᇱ𝑐𝑜𝑠𝛼 ,                           (2.11) 
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sadac 5...10 aris koeficienti, romelic SeirCeva lentis saxeobis mixedviT, kerZod, 

maqsimumi an mis axlos aiReba Sreobrivi darezinebuli lentebisaTvis, minimumi an 

mis axlos – gvarlebiani lentisaTvis. l′=1,2 m – sayrden gorgolaWebs Soris 

manZili konveieris datvirTul Stoze, maSin 

𝑆௠௜௡ ൌ 9ሺ30 ൅ 14ሻ ∙ 1,2 ∙ 0,9781 ൌ 465 

Smin-is miRebuli mniSvneloba Segvaqvs saangariSo trafaretis udidesi 

modulis mqone uaryofiTi ricxvis gaswvriv me-5 svetis Sesabamis ujraSi (ix. 

saangariSo trafareti) da ramdeniTac (ganxiluli magaliTis SemTxvevaSi 

5003+465=5468 dn-iT) gadidda am wertilSi daWimuloba, imdeniT unda gadiddes 

danarCeni wertilebis daWimulobebic. 

rogorc analizma gviCvena, danadgari muSaobs samuxruWo reJimSi, amitom 

samuxruWo Zala q=0, reJimisaTvis 

𝐹 ൌ 𝑆ହ െ 𝑆ଵ ൌ 5913 െ 1677 ൌ 4236  dn, 

xolo q=30 dn/g, reJimisaTvis 

𝐹 ൌ 𝑆ହ െ 𝑆ଵ ൌ 4883 െ 3405 ൌ 1478  dn. 

Sesabamisad amZravis saWiro simZlavre reJimisaTvis q=0 

𝑁saW ൌ
ி∙௩∙
ଵ଴ଶ

ൌ
ସଶଷ଺∙ଶ,ହ∙଴,଼ହ

ଵ଴ଶ
ൌ 88,04 kvt 

reJimisaTvis q=30 dn/m 

𝑁saW ൌ
ி∙௩∙
ଵ଴ଶ

ൌ
ଵସ଻଼∙ଶ,ହ∙଴,଼ହ

ଵ଴ଶ
ൌ 30,71 kvt 

rodesac q=0, amZravis saWiro simZlavre gacilebiT metia q=30 dn/m reJimis 

Sesabamis simZlavreze, amitom amZravis simZlavres virCevT q=0 SemTxvevisaTvis. 

maSin Zravis dadgmuli simZlavris maragis koeficienti 

𝐾d ൌ
ேd

ேsaW
ൌ

ଵଵ଴

଼଼,଴ସ
ൌ 1,25   ൏     1,3, 

e.i. piroba dakmayofilebulia. 

lentis simtkicis zRvari ki 

𝑚 ൌ
𝑆௚௔௚

𝑆௠௔௫
ൌ

64000
5913

ൌ 10,82  ൏     11,5 

rac agreTve normis farglebSia. 

 

Sgag mniSvneloba aiReba 1-li cxrilidan an, Tu 7,5  m  11,5 piroba ar 

Sesrulda, sakonveiero lentebis specialuri sacnobaro literaturidan.  
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danarTi 
cxrili 1 

lenturi konveieris ZiriTadi kvanZebis teqnikuri monacemebi 

№ 

lenturi 

konvei-

eris tipi 

maqsm

alu

ri  

mwarm

oeb-

lu-

roba 

amZravi lenti 

d
o
l
z
e 
l
en
t
is

 
S
em
o
x
ve
vi
s
 k
u
T
x
e,
 

g
r
ad

. 

na
x
az

i 

S
en
iS

vn
a 

doli Bloke Zrava 
redu
qtor
is   

gada
cemis 
ricx
vi 

tipi 

s
im
t
ki
c
is

  
z
R
va
-

r
i 

g
ag

l
ej

az
e,
 k
n 

s
iC
qa
r
e,
 m
/w
m 

ra
o
de
no
ba 

dia
met
ri, 
mm 

ra
od
en
ob
a 

erTi 
blo
kis 
simZ
lav
re, 
kvt 

jamu-
ri 

simZl
avre, 
kvt 

tipi 

brun
vis  
sixS
ire,  

br/wT 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1 1Л80 

330... 
420 

2 

400  1  40  40 
КОФ41-4 

ЭДКОФ43-4 
ВРП41-4 

1500 

13,95 

 

 

17,35 

ПВХ120/4 

352 

2,0 
 

 
1,6 
 

 
2,0 

480 

nax.1 

 

2 1ЛТ80 2 

2УБКНЛ65/5 

470  

3 1Л80‐01 2  480  

4 1Л80‐02 2  470 nax.2  

5 1ЛБ80 2 
ПВХ120/4 

240 nax.3  

6 1ЛТП80 2  470 nax.4  

7 2Л80 330  2 
500 

2 55 110 

ЭДКОФ43-4 
23795 

ПВХ100/5 
2УБКНЛ150/4 

 
1,6 
2,0 

480 
480 

nax.5 
 

8 
2ЛТ80 
2ЛБ80 

480  2 2 55 110 18975 ? 
ПВХ120/4 

 2,0   

9 1Л100К1 ?  2 

630 

1 75 75 

ВР 250  41482 25 
ПВХ120/5  

2,0 

 

nax.6 

 

10 
1Л100К1-

01 
580  4 2 75 150 2К‐300Н/4+2  530   

11 1Л100 

545... 

580 

2 2 100 200 МА 36-51/60 985 216 2К‐300/4+2  530 2,0 440 

nax.7 
a, b, 
g, d 

 

12  1ЛУ100 1 
800 

2 100 200 МА 36-42/4 1480 40 ПВХ120/5 1150 2,0 240  

13 2ЛУ100  1 2 250 500 МА 36-71/6 985 20 2РТЛО 0‐2500 
2450 
(1760) 

2,0 280  

14 1ЛБ100  1 630 1 100 100 МА 36-51/6 1000 216 2К‐300Н/4+2  1180 2,0 280  

15 1ЛТ100 
580 

2 

800 

3 100 300 МА 36-42/4 1480 40 2К‐300Н/4+2  880 
1,6 
2,5 

480 
nax.8 
a, b, 
g, d 

 

16 2ЛТ100  2 2 250 500 МА 36-71/6 985 20 2РТЛО 0‐2500  2450 2,0 480  

17 2ЛЛ100  1 2 250 500 ВАО 0450-6 985 28 2РТЛО 0‐2500  2450 2,0 270 nax.9  

18 1ЛУ‐120  1200 2 1 250 250 ВАО 0355-4 1485 20 
2РТЛО 0‐
2500У 

2940 2,5 240 nax.10  

19 2ЛБ‐120  1470 1 
2 
2 

250 
200 

500 
(400) 

ВАО 0355-4 
ВАО-2-280-14 

1485 
1480 

20 
20 

2РТЛО 0‐2500  2940 3,15 470 nax.11  

20 2ЛУ120А 
1500 

2 

1250 

2 500 1000 
АК 313-37-6 

985 20,0 2РТЛО 0‐2500  2940 

3,15 400 

nax.12 

 

21 2ЛУ120Б  3 3 500 1500 3,15 600  

22 2ЛУ120В  2 4 250 1000 МА 36-71/6Ф 3,15 400  

23 1Л80У  480 1 

400 1 
(37) 
40 

(37) 
40 

КОФ41-4 

1500 21,23 
ПВХ 120/4 

an 
2УБКНЛ-65/5 

640 20 

240 

nax.13 

 

24 1Л80У‐? ? ?  210  

25 1ЛТП80  420 2 ВР200М4 160  

26 1ЛТ80У  ? 1  270  

27 2Л80У 

480... 
540 

2 

500 ? 55,0 110 ЭДКОФ43-4 1500 
23,795
/18,975 

ТК 400‐5  1920 
2,0-
2,5 

480 nax.14 

 

28 2Л80У‐01 2  

29 2ЛТ80У  ?  

30 2ЛТП80У  ?  

31 2ЛУ80У‐02 
420... 
500 

2 

500 3 55,0 165 ЭДКОФ43-4 1500 
23,795
/18,975 

ТК 400‐5 1500 

2,0 480   

32 2ЛУ80У‐03  2 2,5 480   

33 2ЛУ80У‐02  2 2,5 480   

34 1Л80У 
250... 
850 

2 

630 

1 75 75 
ВР25054 1500 25 

2РТЛ 0-1500У 1500 

2,0 480 
nax.15 
a, b 

 

35 1Л100У‐01  2 2 75 150 2,5 480  

36 2ЛУ100У  2 2 110 220 
ВР28054 

1500 20 

2,5 480  

37 2Л100У‐01 

250... 
850 

2 
630 

3 110 330 2РТЛ 0-1500У 

2500 2,5 480 

  

38 2ЛТ100У‐01  2 3 110 330 ВР28054 2РТЛ 0-1500У   

39 3Л100У  2 

800 

2 250 500 ВАОК45056 
1000 22,4 

2РТЛ 0-2500   

40 3Л100У‐02  2 2 250 500 ВАОК45056    

41 3ЛТ100У  2 2 250 500 ВАОК45056 ТК 400-5   

42 2ЛУ160А 
800... 
3000 

2  2 500 1000 АК313-37-6 1000  РТЛ 0-2500 4000 3,15 540   

43  2ЛУ160Б  2  3 500 1500 АК313-37-6 1000  РТЛ 0-2500 4000 3,15 540   

44  2ЛУ160В  2  4 500 2000 АК313-37-6 1000  РТЛ 0-2500 4000 3,15 540   

45  5ЛУ‐2000  5000   4 2200 10000 ДАФ3-2016-28 250  2РТЛ-500  5,0    

 
3ЛН80 
3ЛН100 

250 
400 

1 
1 

 
2 
2 

100 
160 

200 
320 

МА36-51/6Ф 
4А35586 

986 
1000 

21,6 
40 ОПБ 

552 
1500 

1,6 
1,6 

180 
180 

  

cxrili 2 
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sayrdeni gorgolaWebis mbrunavi nawilebis masa konveieris datvirTuli (𝑞g
ᇱ ) da 

carieli (𝑞g
ᇱᇱ) Stoebis erT grZiv metrze  

satranspor
to tvirTis 

simkvrive, n 
t/m2 

manZili sayrden 
gorgolaWebs Soris, 

m 

(𝑞g
ᇱ ) da (𝑞g

ᇱᇱ) dn/m lentis sxvadasxva 

siganisaTvis B, mm 

datvirTul 
Stoze, m 

cariel 
Stoze, m 

400 500 650 800 1000 1200 1400 1600 2000 

datvirTuli StosaTvis 

 1,6 1 

1,2 

 

 

10,0 

8,3 

11,5 

9,6 

12,5 

10,4 

17,9 

15,0 

20,7 

17,2 

24,3 

20,3 

47,5 

39,6 

63,0 

52,5 

 

 

 1,6 1 

1,2 

 

 

 

 

 

 

 

 

38 

31,7 

43 

35,5 

50 

41,7 

86,5 

72,1 

92,8 

77,3 

104 

86,6 

carieli StosaTvis 

 1,6  

 

2,4 

3 

2,5 

2,0 

3,1 

2,5 

4,4 

3,5 

8,0 

6,4 

9,0 

7,2 

11,8 

8,7 

16,7 

12,3 

18,2 

14,6 

 

 

 1,6  

 

2,4 

3 

 

 

 

 

 

 

10,4 

8,3 

11,7 

9,3 

12,9 

10,3 

29,6 

23,7 

40,4 

32,3 

49,6 

39,7 

 
cxrili 3 

lentis 1 grZivi metris saSualo masa ql, dn/m 

lentis saxe 

ql.saS, (dn/m) lentis siganisas B, mm 

400 500 650 800 1000 1200 1400 1600 2000 

Sreobrivi 
darezinebuli 

4,5 9 11 14 16,6 20 24 28 34,5 

gvarlebiani    25,2 40 47,5 57,5 75 78,5 

 

cxrili 4 

winaRobis koeficienti,  

konveieris 

adgilmdebareoba 
garemo pirobebi 

winaRobis 

koeficienti,  

gamTbar 

saTavsSi 

dabali tenianoba, mtvris gareSe 0,030 

normaluri tenianoba da mcire raodenobis 

abraziuli mtveri 
0,037 

normaluri tenianoba da didi raodenobis 

abraziuli mtveri 
0,052 

amaRlebuli tenianoba da didi raodenobis 

abraziuli mtveri 
0,060 

saTavsSi, normaluri tenianoba, abraziuli mtveri, haeris 0,052 
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romelic ar 

Tbeba an Ria 

cis qveSaa 

temperatura 1 C-mde 

amaRlebuli tenianoba, abraziuli mtveri, haeris 

temperatura 1 C-mde 
0,060 

amaRlebuli tenianoba, abraziuli mtveri, haeris 

temperatura -10 C-mde 
0,090 

SeniSvna: koeficientis mniSvneloba mocemulia konveieris datvirTuli StosaTvis, 

rac 10...15 %-iT metia carieli Stos winaRobaze. gaangariSebis Catarebisas maragis 

gaTvaliswinebis mizniT davuSvaT, rom d=c. 

 

cxrili 5 

lentis dolTan CaWidebis koeficienti,  

amZravi dolis 

zedapiri 

lentisa da dolis sakontaqto 

zedapirebis mdgomareoba 
garemo pirobebi 

CaWidebis 

koeficienti,  

foladis 

gaCarxuli 

sufTa mSrali 0,35 

mtvriani mSrali 0,30 

arawebvadi tvirTebiT (qviSa, 

naxSiri) gaWuWyianebuli 
teniani 0,20 

webvadi (Tixa) tvirTebiT 

gaWuWyianebuli, Semoyinuli 
teniani, yinvisas 0,10 

darezinebul 

lentiani 

amonagiT 

sufTa mSrali 0,40 

mtvriani mSrali 0,35 

arawebvadi tvirTebiT 

gaWuWyianebuli 
teniani 0,25 

webvadi tvirTebiT 

gaWuWyianebuli, Semoyinuli 
teniani, yinvisas 0,10 

rezinis 

amonagiT 

sufTa mSrali 0,50 

mtvriani mSrali 0,45 

arawebvadi tvirTebiT 

gaWuWyianebuli 
teniani 0,35 

webvadi tvirTebiT 

gaWuWyianebuli, Semoyinuli 
teniani, yinvisas 0,15 
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cxrili 7 

C koeficientis mniSvneloba 

tvirTis 
bunebrivi 
ferdos 

kuTxe,  
grad 

konveieris daxris kuTxe , grad 

0 ... 10 11 ... 15 16 ... 18 19 ... 22 

gorgolaWsayrdenebis gverdiTi gorgolaWebis daxra  gᇱ , grad 

20 30 20 30 20 30 20 30 

25-30 260 300 250 285 235 270 220 255 

30-35 280 325 270 305 255 290 240 275 

35-40 295 340 280 325 260 300 250 290 

40-45 315 365 300 365 285 325 270 310 

SeniSvna: 

1) koeficienti brtyeli lentisaTvis 2-jer naklebia, vidre  gᇱ =20 sayrden 

gorgolaWze ganlagebuli lentisaTvis; 

2) tvirTis marcvlebis Zvradobad miRebulia saSualo mniSvneloba. 

 

cxrili 6 

𝑒ఉ wevis faqtorisa da KC koeficientis mniSvnelobebi 

CaWideb
is 

koefic

ienti, 

 

para
metr
i 

dolze (dolebze) lentis Semoxvevis kuTxe 

180
3.14

 
185
3.23

 
190
3.32

 
195
3.4

 
200
3.5

 
205
3.58

 
210
3.67

 
220
3.84

 
240
4.19

 
270
4.71

 
300
5.24

 
330
5.76

 
360
6.28

 
380
6.63

 
400
6.98

 
450
7.87

 
480
8.38

 

0,10 
𝑒ఉ

𝐾஼
 1,37

3.70
 

1,38
3,62

 
1,39
3,54

 
1,41
3,46

 
1,42
3,39

 
1,43
3,32

 
1,44
3,26

 
1,47
3,13

 
1,52
2,92

 
1,60
2,66

 
1,69
2,45

 
1,78
2,28

 
1,88
2,14

 
1,94
2,06

 
2,01
1,99

 
2,18
1,85

 
2,32
1,70

 

0,15 
𝑒ఉ

𝐾஼
 

1,60
2,66

 
1,62
260

 
165
255

 
1,67
2,50

 
1,69
2,45

 
1,71
2,40

 
1,73
2,36

 
1,78
2,28

 
1,88
2.14

 
2,03
1,97

 
2,20
1,84

 
2,38
1,73

 
2,57
1,64

 
2,71
1,55

 
2,85
1,54

 
3,25
1,44

 
3,53
1,40

 

0,20 
𝑒ఉ

𝐾஼
 188

214
 

1,91
2,1

 
194
206

 
1,98
2,02

 
2,01
1,99

 
2,05
1,96

 
2,08
1,92

 
2,16
1,86

 
2,31
1,76

 
2,57
1.64

 
2,85
1,54

 
3,17
1,46

 
3,52
1,40

 
3,78
1,36

 
4,05
1,33

 
4,81
1,26

 
5,37
1,23

 

0,25 
𝑒ఉ

𝐾஼
 220

184
 

224
180

 
229
177

 
2,34
1,74

 
2,40
1,72

 
2,45
1,69

 
250
1,67

 
2,62
1,62

 
2,86
1,54

 
3,25
1,44

 
3,71
1,37

 
4,23
1,31

 
4,84
1,26

 
5,26
1,23

 
5,74
1,21

 
7,05
1,16

 
8,17
1,14

 

0,30 
𝑒ఉ

𝐾஼
 257

164
 

264
161

 
271
159

 
2,78
1,56

 
2,85
1,54

 
2,93
1,52

 
3,01
1,50

 
3,17
1,46

 
3,52
1,40

 
4,12
1,32

 
4,82
1,26

 
5,62
1,22

 
6,60
1,18

 
7,33
1,16

 
8,14
1,14

 
10,6
1,1

 
12,3
1,09

 

0,35 
𝑒ఉ

𝐾஼
 301

150
 

310
148

 
320
146

 
3,30
1,44

 
3,40
1,42

 
3,50
1,40

 
3,61
1,38

 
3,84
1,35

 
4,34
1,30

 
5,22
1,24

 
6,29
1,19

 
7,53
1,17

 
9,05
1,13

 
10,12
1,11

11,55
1,094

15,60
1,07

18,78
1,06

0,40 
𝑒ఉ

𝐾஼
 352

140
 

365
138

 
378
136

 
3,91
1,34

 
4,05
1,33

 
4,19
1,31

 
4,34
1,30

 
4,65
1,27

 
5,35
1,23

 
6,60
1,18

 
8,14
1,14

 
10,04
1,11

12,39
1,09

14,25
1,08

16,38
1,07

23,15
31,05

28,55
1,04
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