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laboratoriuli samuSao #1

reduqtoris konstruqciis gacnoba da
ZiriTadi parametrebis gansazRvra

samuSaos mizani: orsafexuriani cilindrulkbilaniani
reduqtoris magaliTze misi
konstruqciis gacnoba da ZiriTadi
parametrebis gansazRvra.

saWiro mowyobilobebi: PM-250 tipis cilindrulkbilaniani
reduqtori;

_ swori saxazavi;
_ Stangenfargali;
_ mikrokalkulatori.

zogadi cnobebi

reduqtori aris meqanizmi, romelic warmoadgens
saxuraviT daxurul specialur korpusSi Cayenebul erT an
ramodenime kbilana gadacemas da gankuTvnilia brunvis
sixSiris Sesamcireblad da imdenivejer mgrexi momentis
gasazrdelad.

reduqtorebi SeiZleba iyos erT-, or-, sam- da met
safexurianebi.

kbilana wyvilebis mixedviT _ cilindrulebi, konusurebi,
Wia da kombinirebulebi.

reduqtori Sedgeba sxmuli an SenaduRi korpusisagan,
romlis specialur budeebSi Cayenebulia sakisrebi. sakisrebi
warmoadgenen lilvebis sayrdenebs. lilvebze sogmanebiT
damagrebulia kbilana Tvlebi. kbilanis mcire diametris
SemTxvevaSi kbilebi SeiZleba moiWras uSualod lilvis
sxeulze _ lilv-kbilana.

reduqtoris korpusi ixureba sxmuli an SenaduRi
saxuraviT, romelSic gakeTebulia saTvalTvalo fanjara.
reduqtorSi zeTis donis kontrolisaTvis yendeba zeTis
donis maCvenebeli wkiri, xolo namuSevari zeTis gamocvlis
mizniT korpusis yvelaze dabal adgilze keTdeba zeTis
gamosaSvebi xvreli sacobiT.
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reduqtoris ZiriTad parametrebs warmoadgenen gadasacemi
simZlavris sidide (N kvt), saerTo gadacemis ricxvi (Ured) da

wamyvani da mimyoli lilvebis centrebs Soris manZili (α, mm).

samuSaos Catarebis Tanmimdevroba

ganvixiloT cilindrulkbilaniani reduqtori PM-250.

StangenfargliT gavzomoT oTxive kbilanis kbilebis
Tavebis diametrebi dα da kbilebis Rrmulebis diametrebi df.

gavzomoT centrTa Soris manZilebi αsw da αnel Sesabamisad
swrafmavali da nelmavali safexurebisaTvis. gavzomoT
kbilanebisa da kbilana Tvlebis kbilebis siganeebi b1, b2, b3 da
b4. daviTvaloT kbilTa raodenoba yvela kbilanaze Z1, Z2, Z3 da
Z4. gaviangariSod gadacemis ricxvi TiToeuli safexurisaTvis.
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gaviangariSod TiToeuli safexuris kbilanebis modulebi
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modulebis miRebuli mniSvnelobebi davazustoT
modulebis standartuli mwkrivebis mixedviT

upiratesi: 1,5; 2; 2,5; 3,15; 4; 5; 6; 8; 10; 12; 16; 20
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damatebiTi: 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 5,5; 7; 9
dazustebuli modulis mixedviT gadaviangariSoT winaT

gazomili parametrebi da Sedegebi SevitanoT cxrilSi
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gadacemis ricxvi
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gadacemis  kbilis moduli
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nelm

gamyofi wrewirebis diametrebi
d1 =  msw

. Z1 =
d2 =  msw

. Z2 =
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d3 =  mnel
. Z3 =

d4 =  mnel
. Z4 =

kbilebis Rrmulebis diametrebi
da1 =  d1 + 2 . msw =
da2 =  d2 + 2 . msw =
da3 =  d3 + 2 . mnel =
da4 =  d4 + 2 . mnel =

kbilebis Rrmulebis diametrebi
df1 =  d1 - 2,5 . msw =
df2 =  d2 - 2,5 . msw =
df3 =  d3 - 2,5 . mnel =
df4 =  d4 - 2,5 . mnel =

centrTa Soris manZilebi





MMMMMMMMMMM

sw 2
dd 21





MMMMMMMMMMM

nel 2
dd 43

α = αsw + αnel =
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laboratoriuli samuSao #2

xraxnuli domkratis tvirTamweobis gansazRvra

samuSaos mizani: realuri xraxnuli domkratis magaliTze
misi konstruqciisa da muSaobis
principis gacnoba, tvirTamweobis
gansazRvra.

saWiro mowyobilobebi: _ xraxnuli domkrati;
_ Stangenfargali;
_ saxazavi;
_ mikrokalkulatori.

z o g a d i     c n o b e b i

domkrati aris meqanizmi, romelic gamiznulia 50
tonamde tvirTebis 40sm simaRlemde asawevad.

amZravis tipis mixedviT gvxvdeba xelis da meqanikur-
amZraviani domkratebi.

konstruqciis mixedviT SesaZlebelia iyos meqanikuri,
hidravlikuri da pnevmaturi domkratebi.

gansaxilveli xraxnuli domkrati SeiZleba Sesrulebul
iqnas srialis xaxunis an gorvis xaxunis wyvilebiT.

1. xraxni tvirTamwevi;

2. qanCi;

3. diski amZravi;

4. sadgari;

5. WanWiki samagri;

6. gorvis elementi –
burTula

nax. 1. xraxnuli domkratis sqema
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domkratis ZiriTadi parametrebia - tvirTamweoba Q (n),
tvirTis awevis simaRle h (m).

ფოტო. 2. samrewvelo daniSnulebis xraxnuli
domkrati

xraxnuli domkratis tvirTamweoba SeiZleba
ganisazRvros formuliT

,
)(dtg2

PD2Q


 n;

sadac P _ domkratis diskze modebuli Zalaa, n;
D _ diskis diametria, m;
d _ xraxnis diametria, m;

_ gorvis xaxunis kuTxea xraxnuli wyvilisaTvis

( = 10...20);

_ xraxnis asvlis kuTxea grad.

xraxnis asvlis kuTxe SeiZleba ganisazRvros xraxnis
erTi xviis ganSlis sqemis mixedviT
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d
tarctg




t _ xraxnis bijia, m;

samuSaos Sesrulebis Tanmimdevroba

realuri domkratis magaliTze SeviswavloT misi
konstruqcia da gavecnoT muSaobis princips.

gavzomoT xraxnuli domkratis geometriuli parametrebi
D;d; t.

gaviangariSoT xraxnis asvlis kuTxis  sidide.
ganvsazRvroT domkratis tvirTamweoba Q. angariSisaTvis

domkratis diskze modebuli zrdasruli adamianis mier
ganviTarebuli Zala P miviRoT 160 n toli (CHuП Sesabamisad).

Sedegebi SevitanoT cxrilSi

# D, m d, m t, m , grad P, n Q, n

1

2


MMMMMMMMMM

arctg


MMMMMMMMMM

Q

d

))

t
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laboratoriuli samuSao #3

erTcicxviani sakariero eqskavatoris mwarmoeblobis
gansazRvra

samuSaos mizani: eqskavatoris moqmedi modelis magaliTze
misi konstruqciis Seswavla da
moqmedebis principis gacnoba. ZiriTadi
parametrebis gansazRvra da
mwarmoeblobis gaangariSeba.

saWiro mowyobilobebi: _ eqskavatoris ЭКГ-8 moqmedi modeli;
_ saxazavi;
_ wamzomi;
_ mikrokalkulatori.

z o g a d i c n o b e b i

nax. 1 erTcicxviani sakariero eqskavatoris ЭКГ-8 sqema

erTcicxviani eqskavatori aris meqanizmi, romelic
gankuTvnilia, mTis qanebisa da gruntebis mosaTxrelad da
maTi nayarSi an satransporto saSualebebze gansatvirTavad.
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konstruqciulad erTcicxviani eqskavatori (nax. 1)
warmoadgens pnevmaturTvlian an muxluxa (12) saval
mowyobilobebze dayenebul sabrun _ sayrden mowyobilobas (11)
sabruni baqaniT.  sabrun baqanze ganlagebulia mTavari
jalambari (2), orfexa dgari (1), mobrunebisa (10) da sxva
damxmare meqanizmebi. sabruni baqanis wina nawilze saxsrulad
magrdeba isris (6) qveda bolo.  isris zeda bolo vanturi
bagirebiT (3) mimagrebulia orfexa dgaris TavTan. sawnevi
meqanizmis  (4) meSveobiT isarTan dakavSirebulia saxeluri (5)
cicxviT (9). cicxvis aweva xorcieldeba amwevi bagiris (8)
mTavari jalambaris (2) dolze daxveviT. amwevi bagiri isris
Tavze Semotarebulia isris Tavis WaRebze (7).  sabruni baqanis
gasawonasworeblad mis ukana mxares dakidebulia Sesabamisi
masis sapirwone (13).

ფოტო. 2. erTcicxviani sakariero eqskavatoris ЭКГ-8
moqmedi modeli

erTcicxviani eqskavatoris muSa cikli SeiZleba daiyos
oTx etapad:

1. Txris procesi _ sawnevi meqanizmis zemoqmedebiT
cicxvis kbilebi SeRrmavdeba gruntSi. amwevi da
sawnevi meqanizmebis erTdrouli qmedebiT cicxvi iweva
zeviT srul Sevsebamde.

1

12

13

3 4 5 6
7

8

9
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2. mobruneba sangrevidan nayarisaken _ mobrunebis
meqanizmis moqmedebiT Sevsebuli da zeaweuli cicxvi
gadaadgildeba nayaris an satransporto
saSualebisaken.

3. gantvirTva _ sawnevi meqanizmiT cicxvis gasworeba
nayaris an transportis Zaris Tavze da cicxvis Zaris
gaxsna.

4. dabruneba sawyis mdgomareobaSi _ sabruni baqanis
Semobruneba nayaridan sangrevisaken, erTdroulad
sawnevi meqanizmiT saxeluris Seweva ukan. cicxvis
Tavisufali daSveba qveviT. saxeluris vertikalur
mdgomareobaSi gaCerebisas cicxvis Ziri inerciiT
ejaxeba cicxvis korpuss da iketeba.

erTcicxviani eqskavatoris ZiriTadi parametrebia:
_ cicxvis tevadoba q, m3;
_ Txris udidesi simaRle (siRrme) H, m;
_ mobrunebis udidesi radiusi R, m;
_ muSa ciklis xangrZlivoba Tc, wami;
_ mwarmoebloba Q, m3/sT.

ganasxvaveben sami saxis mwarmoeblobas _ Teoriuls,
teqnikurs da saeqspluatacios.

Teoriuli mwarmoebloba ganisazRvreba formuliT:

,
T
q3600Q
c

T 

teqnikuri
gaf

Sev

gadmuSc

muS

teq K
K

)tt(T
tq

3600Q 



 ,

saeqspluatacio
gaf

Sev

dr

c

eqs K
K

K
T
q3600Q  ,

sadac tmuS da tgad _ eqskavatoris erT adgilze muSaobisa
da erTi poziciidan meore
poziciaze gadaadgilebis
xangrZlivobaa, wam.;
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Kdr _ eqskavatoris droSi gamoyenebis
koeficientia (0,65...0,85);

KSev _ cicxvis Sevsebis koeficientia (0,8...1,2);
Kgaf _ gruntis an mTis qanis gafxvierebis

koeficientia (1...1,3);
erTi muSa ciklis xangrZlivoba Tc SeiZleba

ganisazRvros rogorc calkeuli etapebis xangrZlivobaTa
jami

Tc= tTxr + tmob+ tgan + tsaw.

samuSaos Sesrulebis Tanmimdevroba

garegnulad davaTvalierod erTcicxviani sakariero
eqskavatoris ЭКГ -8 moqmedi modeli (nax. 2) da gavecnoT misi
muSa mowyobilobis konstruqciebs. avxadoT samanqano
ganyofilebis saxuravi da gavecnoT sabrun baqanze
ganlagebuli meqanizmebis mowyobilobas.

CavrToT modeli eleqtro qselSi da marTvis pultis
gamoyenebiT SevasruloT  eqskavatoris muSa ciklis etapebis
Sesabamisi moZraobebi.

gavzomoT eqskavatoris da misi cicxvis geometriuli
parametrebi, CavataroT muSa ciklis calkeuli etapebis
qronometraJi. gaviangariSod cicxvis tevadoba

q = a . b . c,

sadac a,b,c _ cicxvis sigrZe, sigane da simaRlea ЭКГ -8
eqskavatoris modelze.

gaviangariSod muSa ciklis xangrZlivoba Tc da
eqskavatoris mwarmoebloba Qeqs, m3/sT.

gazomvebi da gaangariSeba CavataroT samjer, Sedegebi
SevitanoT cxrilSi
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
MMMMMMMMMM

eqs 3600Q


MMMMMMMMMM

eqs 3600Q


MMMMMMMMMM

eqs 3600Q

eqskavatoris
tipi

H,
m

R,
m

cicxvis
zoma, m

q, m3
etapis xangrZlivoba, wm Tc ,

wam.

Qeqs,

m3/sTa b c tTxr tmob tgan tsaw

ЭКГ -8
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laboratoriuli samuSao #4

daxril zedapirze muSaobisas skreperis mdgradobis
Semowmeba

samuSaos mizani: skreperis konstruqciisa da muSaobis
principis gacnoba. mocemuli saangariSo
mdgomareobisaTvis skreperis mdgradobis
koeficientisa da dgomis zedapiris
maqsimalurad SesaZlebeli daxris
kuTxis gaangariSeba, rogorc carieli
aseve datvirTuli mdgomareobisaTvis.

saWiro mowyobilobebi: _ misabmeli  skreperis masStaburi
modeli;

_ daxris meqanizmiT aRWurvili
zedapiris mqone  specialuri magida;

_ transportiri;
_ swori saxazavi (ori cali);
_ mikrokalkulatori.

z o g a d i     c n o b e b i

skreperi aris manqana, romelic gankuTvnilia, gruntis
fena-fenad mosaWrelad da mniSvnelovan manZilebze mis
transportirebisaTvis, xolo adgilze gruntis  Tanabrad
gantvirTvisa da mosworebisaTvis. saSualebebze
gansatvirTavad.

konstruqciulad skreperi warmoadgens erTRerZian
pnevmaturTvlian saval mowyobilobebze dayenebul specialur
cicxvs, romelic TaR_xorTumis daxmarebiT dakavSirebulia
wina wamyvan RerZTan (gamwev manqanasTan). cicxvis qveda
nawilSi gakeTebulia ganivi fanjara, romlis qveda kideze
dayenebulia sacvleli danebi. moZravi winafris daxmarebiT
SesaZlebelia am fanjris zomis gazrda da Semcireba.
skreperis win gadaadgilebisas gruntze daSvebuli misi
cicxvi, sakuTari simZimis xarjze, CaaRrmavebs danebs gruntis
siRrmeSi. danebi moWrian gruntis garkveuli sisqis
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burbuSelas, romelic gadaadgildeba cicxvis SigniT da
avsebs mas.

cicxvis gavsebis Semdeg iweva Zirs winafra da xuravs
Sesasvlel fanjaras, skreperi Cerdeba da amwevi meqanizmiT
cicxvi aiweva satransporto mdgomareobaSi. skreperi
gadaadgildeba gantvirTvis adgilisaken.

gantvirTvis adgilize skreperis moZraobisas xdeba
winafris aweva, ris Sedegadac grunti iwyebs gareT gadmoyras.
cicxvis mTlianad gantvirTvisaTvis CairTveba iZulebiTi
gantvirTvis mowyobilobebi (cicxvis moZravi Ziri,
ganmtvirTveli fari da sxva). skreperis gadaadgilebisa da
meqanizmebis moqmedebis siCqareebis da gamosasvleli fanjris
zomis regulirebiT SesaZlebelia cicxvidan gruntis
gadmodinebis sididis cvla da misi saWiro sisqiT mofena
zedapirze.

cicxvis gantvirTva SeiZleba iyos Tavisufali da
iZulebiTi.

muSa mowyobilobis marTva SeiZleba ganxorcieldes
bagirebiT an hidroamZraviT.

skrepers ZiriTadad muSaoba uxdeba uswormasworo
zedapirze, amitom interess warmoadgens misi mdgradobis
Semowmeba ferdobis gaswvriv daxril zedapirze
gadaadgilebisas. am SemTxvevaSi manqanis simZimis Zalis
mdgenelebi warmoqmnian momentebs, romelTagan erTi
gadabrunebisaken ubiZgebs skrepers, xolo meore amagrebs mas
dgomis zedapirze. skreperis mdgradobis SefasebisaTvis
SemovitanoT mdgradobis koeficientis mcneba

,
M

M
K

gad

dam

mdg 

sadac Mdam = G . cosα . ℓ _ damWeri momentia warmoqmnili
simZimis Zalis G, dgomis zedapiris mimarT
perpendikularuli, mdgenelis mier gadayiravebis
C wertilis mimarT;

Mgad = G . sinα . h _ gadamyiravebeli momentia
warmoqmnili simZimis Zalis G, dgomis zedapiris
mimarT paraleluri, mdgenelis mier
gadayiravebis C wertilis mimarT.

α _ skrepers dgomis zedapiris horizontis mimarT
daxris kuTxea, grad.;
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h da ℓ _ simZimis Zalis mdgenelebis mxrebia
gadayiravebis C wertilis mimarT.

manqana mdgradia Tu Kmdg >1, aramdgradia da
gadayiravdeba Tu Kmdg <1, xolo rodesac Kmdg=1 adgili aqvs
zRvrul mdgomareobas. am zRvrul kritikul  mdgomareobaSi
skreperi moZraobs maqsimalurad dasaSvebi daxris mqone
zedapirze (α = α max).

nax. 1.  skreperis mdgradobis Semowmebis saangariSo sqema

samuSaos Sesrulebis Tanmimdevroba

ganvixiloT 1 : 25 masStabSi damzadebuli misabmeli
skreperis modeli. gavecnoT mis konstruqcias, calkeuli
kvanZebisa da elementebis urTierTqmedebis principebs,
marTvis meqanizmebis muSaobas. SevasruloT gruntis Txris,
transportirebis da cicxvis gantvirTvis Sesabamisi
moZraobebi.

masStabis Sesabamisad skrepers modelis masa unda
Seadgendes m = 6,5 kg. konstruqciulad es masa ganawilebulia
skreperis sam ZiriTad kvanZs _ TaR_xorTums, cicxvs da
bufers Soris proporciiT

3 : 5 : 2
aqedan gamomdinare
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m1 = 1,95 kg; m2 = 3,25 kg; m3 = 1,3 kg.

xolo Sesabamisi simZimis Zalebi iqneba

g1 = 19,5 n; g2 = 32,5 n; g3 = 13,0 n.

am ganawilebis gaTvaliswinebiT skreperis mdgradobis
koeficienti SeiZleba ganvsazRvroT formuliT:

 
  ,

sin
cos

332211

321








hghghg
gggK 

mdg

h1, h2 da h3 Sesabamisad TaR_xorTumis, cicxvis da buferis
simZimis centrebis daSorebaa dgomis zedapiridan, m.

zRvruli mdgomareobis Sesabamisad Kmdg gavutoloT 1 da
miRebuli gamosaxulebidan ganvsazRvroT skreperis dgomis
zedapiris maqsimalurad SesaZlebeli daxris kuTxis sidide,
grad

 
,

332211

321
max hghghg

gggarctg







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ფოტო. 2.  skreperis mdrgadobis Sesamowmebeli
laboratoriuli danadgari

samuSaos Casatareblad skreperis modeli davayenoT
daxrili zedapiris mqone specialur magidaze (nax. 2). misi
cicxvi moviyvanoT satransporto mdgomareobaSi. cicxvi
carielia. gavzomoT transportiriT dgomis zedapiris

horizontis mimarT daxris kuTxe . ori saxazavis gamoyenebiT
gavzomoT manZilebi h1, h2, h3 da ℓ.

gaviangariSoT skreperis mdgradobis koeficienti Kmdg

mocemuli mdgomareobisaTvis da carieli skreperisaTvis

dgomis zedapiris maqsimalurad dasaSvebi daxris kuTxe max.
Semowmebis mizniT xraxnuli meqanizmis gamoyenebiT

gavzardoT dgomis zedapiris daxris kuTxe manam sanam
skreperis ferdobis mimarT zemoTa savali Tvali ar moswydeba

dgomis zedapirs. gavzomoT max sidide da SevadaroT
angariSiT miRebul Sedegs.

cda gavimeorod datvirTuli skreperisTvisac. amisaTvis
mis cicxvSi CavdoT 1,5 kg masis tvirTi. aRniSnulis gamo
cicxvis simZimis Zala gaxdeba toli
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1522  gg = 32,5 + 15 = 47,5

Seicvleba simZimis centris simaRlec 2h . sxva sidideebi
igivea rac carieli cicxvis pirobebSi. CavataroT

gaangariSebebi da max Semowmeba.
orive SemTxvevaSi miRebuli Sedegebi SevitanoT cxrilSi

skreperis
mdgomareoba

,
grd

simZimis centris
simaRle ℓ,

m
Kmdg

max, grad

h1, m h2, m h3, m angariSiT faqtiuri

carieli

datvirTuli

MMMMMMMMMMMMMMMMMMMM
mdgK

MMMMMMMMMMMMMMMMMMM
arctgmax
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laboratoriuli samuSao #5

gravitaciuli betonSemrevis parametrebis gansazRvra

samuSaos mizani: gravitaciuli betonSemrevis moqmedi
modelis mixedviT
konstruqciis Seswavla da muSaobis
principis gacnoba. ZiriTadi
parametrebis gazomva da mwarmoeblobis
gansazRvra.

saWiro mowyobilobebi: _ gravitaciuli betonSemrevis
moqmedi modeli;

_ saxazavi;
_ wamzomi;
_ mikrokalkulatori.

z o g a d i     c n o b e b i

betonSemrevi aris meqanizmi, romelic gankuTvnilia,
gravitaciuli Zalebis an Semrevi muSa organos zemoqmedebiT,
masalebis SesarCevad.

moqmedebis principis mixedviT cnobilia gravitaciuli da
iZulebiTi moqmedebis Semrevebi. muSa procesis xangrZlivobis
mixedviT _ cikluri moqmedebis da uwyveti moqmedebis

Semrevebi.
cikluri moqmedebisgravotaciuli
Semrevis dolSi masalebi CaitvirTeba
mTeli geometriuli moculobis 0,3
nawilze. dolis brunvis dros mis SigniT
moTavsebul Semrev frTas masalis
garkveuli sididis ulufa miaqvs zemoT.
rodesac am ulufis simZimis Zalis,
dolis centrisaken mimarTuli mdgenelis
sidide gadaaWarbebs masze moqmedi
centridanuli Zalis sidides igi

mowydeba frTidan da ecema dolis fskerze. vardna _
gadabrunebis am procesis mravaljer gameorebis Sedegad
masalebi aRmoCndeba Sereuli da betonis narevi momzadebuli.
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cikluri moqmedebis gravitaciuli betonSemrevis
ZiriTadi parametrebia:

_ dolis geometriuli moculoba V, litri;
_ dolis brunvis sixSire n, br/wT;
_ Serevis ciklis xangrZlivoba Tc, wami;
_ mwarmoebloba Q, m3/sT.

cikluri moqmedebis gravitaciuli Semrevis mwarmoebloba
SeiZleba ganisazRvros formuliT

drgamSev

c

KKK
T

V





1000
3600Q ,

sadac KSev Semrevi dolis Sevsebis koeficientia (KSev=0,3);
Kgam narevis gamosvlis koeficientia (Kgam=0,65...0,7);

Kdr Semrevis droSi gamoyenebis koeficientia
(Kdr=0,6...0,85).

gravitaciuli Semrevis muSa ciklSi SeiZleba gamovhyoT
sami etapi

1. Semavseblebis, cementis da wylis CatvirTva;
2. Serevis procesi;
3. mza narevis dolidan gadmotvirTva.
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ფოტო. 1.  avtomaturi marTvis mqone gravitaciuli
bvetonSemrevis moqmedi modeli

Sesabamisad muSa ciklis dro iqneba

Tc= tCat + tSer+ tgan , wam

samuSaos Sesrulebis Tanmimdevroba

samuSaos vatarebT avtomatizirebuli marTvis mqone,
cikluri moqmedebis gravitaciuli betonSemrevis moqmedi
modelis magaliTze.

Semrevi Sedgeba sayrden gorgolaWebze (6)
horizontalurad dayenebuli Semrevi dolisagan (4). dolis
brunva xorcieldeba sami safexuri Ria kbilana gadacemebis (7),
romelTagan ukanaskneli kbilana gvirgvini (2) dayenebulia
dolis korpusze, gavliT eleqtroZravidan (8).

nax. 2.  gravitaciuli betonSemrevis kinematikuri sqema

dolSi masalebis CatvirTva warmoebs Semkrebi bunkeridan
(3) specialuri sarqvelis gaxsnis gziT.

mza narevis dolidan gadmotvirTva warmoebs
ganmtvirTveli Raris (5) daxmarebiT, romelic specialuri
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amZraviT (1) Seiyvaneba mis SigniT Serevis procesis
damTavrebamde ramodenime bruniT adre. Semrevi frTebiT zeviT
atanili narevi vardeba Zirs da, betonSemrevis fskerze
dacemis magivrad, ecema ganmtvirTveli Raris zedapirze da
gadmoitvirTeba Semrevidan.

gamSveb Rilakze xelis daWeriT CavrToT betonSemrevis
modeli. davakvirdeT mis muSaobas. CavataroT calkeuli
etapebis qronometraJi. gavzomoT cilindruli dolis
geometriuli parametrebi da gaviangariSoT mwarmoebloba.

gazomvebi CavataroT samjer da Sedegebi SevitanoT
cxrilSi

#

L,
dm

D,
dm

V,
litri

etapis xangrZlivoba, wm
Tc ,
wam

Q, m3/sT
tCat tSer tgan

1
2
3




 LDV
MMMMMM4MMMM

2


MMMMMMMMMM

3600Q
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laboratoriuli samuSao #6

pnevmaturi CaquCis dartymaTa sixSirisa da erTi
dartymis energiis gansazRvra

samuSaos mizani: seriuli pnevmaturi CaquCis MO-6 magaliTze
misi konstruqciisa da muSaobis
principis Seswavla, ZiriTadi
parametrebis gazomva da gaangariSeba.

saWiro mowyobilobebi: _ seriuli pnevmaturi CaquCi MO-6;

_ saswori girebis kompleqtiT;
_ Stangenfargali;
_ liTonis 40sm sigrZis Rero;
_ saxazavi;
_ mikrokalkulatori.

z o g a d i     c n o b e b i

pnevmaturi CaquCi aris meqanizmi, romelSic SekumSuli
haeris energia gardaiqmneba damrtymelis kinetikur energiaSi,
xolo es ukanaskneli Tavis mxriv, urtyavs pikas boloze da
amiT axdens winaaRmdegobis daSlas.

pnevmaturi CaquCis principialuri sqema mocemulia 1-el
naxazze.

SekumSuli haeri kompresoridan bambis ZafebiT
armirebuli specialuri rezinis milebiT miewodeba milyelze
3 saidanac Sedis uSualod pnevmaturi CaquCis korpusSi.
pnevmaturi CaquCis moqmedebaSi mosayvanad saWiroa is
mivabjinod pikiT winaaRmdegobas da davawveT mis saxelurs 1.
am momentSi Camketi nevsa 12 daWirxnili haeris zemoqmedebiT
gaiweva marjvniv da Seva saxeluris garsacmSi gakeTebul
samkuTxa WrilSi 13. haeri Sedis gamanawileblis 11 sakanSi.
gamanawileblis naxazze naCveneb mdgomareobaSi haeri
milsadeniT 9, romelic gaxvretilia CaquCis korpusis mTel
sigrZeze, moxvdeba CaquCis qveda sakanSi. sakuTari simZimis
Zalis moqmedebiT qvemoT daweuli damrtymeli 10 daWirxnili
haeris zegavleniT iwyebs awevas zeviT. gaqanebis procesSi
damrtymeli gaivlis CaquCis korpusSi gakeTebul naxvrets 5.
rodesac is gascdeba am naxvrets haeri iwyebs atmosferoSi
gasvlas. agrZelebs ra zeviT gadaadgilebas damrtymeli
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SekumSavs CaquCis zeda sakanSi arsebuli haeris nawils.
ukiduresad zeda mdgomareobasTan damrtymelis miaxlovebisas
zeda sakanSi arsebuli haeris wneva gadaametebs milsadenidan
pnevmatur CaquCSi Semomavali haeris wnevas, ris gamoc
sarqveli 11 aiweva zeviT. sarqvelis marjvena mxare ketavs
xvrels 9 da milsadenidan mowodebuli daWirxnili haeri
miemarTeba pnevmaturi CaquCis zeda sakanSi. damrtymeli iwyebs
gaqanebas da gadaadgildeba qveviT.

nax. 1  pnevmaturi CaquCis MO-6 konstruqciuli sqema
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rodesac damrtymelis zeda kide gascdeba pnevmaturi
CaquCis korpusSi gakeTebul xvrels 4, zeda sakanSi arsebuli
daWirxnili haeri iwyebs gasvlas atmosferoSi. misi wneva ecema
da sarqveli 11, sakuTari simZimis Zalis zegavleniT, eSveba
Zirs Tavis sawyis mdgomareobaSi.

damrtymeli inerciiT agrZelebs moZraobas qveviT, ejaxeba
pikis bolos, gadascems mas Tavis energias da angrevs
winaRobas. pikas korpusidan gamovardnisagan da dartymis
Semdeg sawyis mdgomareobaSi dasabruneblad, iWers
naxevarmTvaris formis ori damWeri 6, xolo ukanasknelebs
pnevmaturi CaquCis korpusze daxraxnili specialuri zambara 8.

sawyis mdgomareobaSi daSvebuli sarqveli 11 marcxena
mxariT ketavs SemovliT milsadens da xsnis qvemoT mimaval
milsadens 9. pnevmaturi CaquCis muSa cikli meordeba.

pnevmaturi CaquCis saxelurze dawolis moxsnisas
mimmarTvel cilindrze Camocmuli zambara 2 awevs saxelurs
CaquCis korpusis mimarT zeviT. saxeluris garsacmSi
gakeTebuli samkuTxedi Wrilis 13 hipotenuza awveba nevsas
boloze da ubiZgebs mas marcxniv. nevsas 12 buniki Sedis
milyelis 3 xvrelSi da ketavs daWirxnili haeris
Semosasvlels. pnevmaturi CaquCi gamorTulia.

pnevmaturi CaquCis ZiriTadi parametrebia:
_ erTi dartymis energia A (jouli);
_ dartymaTa raodenoba erT wuTSi n, dart/wT;
_ CaquCis masa M, kg;
_ daWirxnili haeris saWiro wneva p, mpa.

erTi dartymis energia SeiZleba ganisazRvros impiriuli
formuliT

,SFpKA 1 
sadac K1 _ sistemaSi energiis danakargebis

gamTvaliswinebeli koeficientia
(0,5...0,8);

F _ damrtymelis ganivi kveTis farTobia, mm2;
S _ damrtymelis muSa svlaa, m.
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pnevmCaquCis damrtymaTa sixSire ganisazRvreba aseve
impiriuli formuliT

 
,

pF
Sm26,2...2,2

1n  dart/wT;

sadac m _ damrtymelis masaa, kg.

ფოტო. 2. pnevmaturi CaquCi MO-6 da misi damrtymeli

samuSaos Catarebis Tanmimdevroba

davSaloT pnevmaturi CaquCi MO-6 (nax. 2.). gavecnoT mis
mowyobilobas. gavzomoT damrtymelis diametri D da avwonoT
igi (m, kg). avawyoT pnevmaturi CaquCi. davayenoT igi
vertikalurad da liTonis Reros gamoyenebiT ganvsazRvroT
damrtymelis svla S (m) korpusis SigniT. gaviangariSod
damrtymelis ganivkveTis farTobi

,
4

2DF 



mm2
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gaviangariSod  erTi dartymis energiis sidide A da
dartymaTa sixSire n. Sedegebi SevitanoT cxrilSi.

# p, mpa S, m D, mm F, mm2 m,kg A,
jouli

n,
dart/wT

1
2
3


MMMMMMMMMM

F


MMMMMMMMMM

A

 


MMM
MMMMMMMMM

2,2...2,6M

1n
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laboratoriuli samuSao #7

ybebiani qvasamsxvrevis konstruqciis Seswavla da
mwarmoeblobis gansazRvra

samuSaos mizani: rTuli qanaobis ybis mqone  ybebiani
qvasamsxvrevis moqmedi modelis
magaliTze misi konstruqciis Seswavla,
ZiriTadi parametrebis gansazRvra da
mwarmoeblobis gaangariSeba.

saWiro mowyobilobebi: _ ybebiani qvasamsxvrevis moqmedi
modeli;

_ Stangenfargali;
_ saxazavi;
_ transportiri;
_ mikrokalkulatori.

z o g a d i     c n o b e b i

ybebiani qvasamsxvrevi aris manqana, romelic gamoiyeneba,
madneuli da aramadneuli masalebis dasaqucmaceblad
msxvrevis erTdroulad ori meTodis gamoyenebiT _ dartyma da
Telva. gofrirebuli zedapirebiT msxvrevisas adgili eqneba
RunviTi deformaciis xarjze masalebis msxvrevasac. ybebiani
qvasamsxvrevebi gamoiyeneba msxvrevis pirvel da meore
safexurebze uxeSi da saSualo daqucmacebisaTvis.

konstruqciulad ybebiani qvasamsxvrevebi iyofa or
jgufad: a) ybis rTuli qanaobiT; b) ybis martivi qanaobiT.

Ppirvel naxazze mocemulia ybebiani qvasamsxvrevis sqema
ybis rTuli qanaobiT, xolo meore naxazze ybebiani
qvasamsxvrevis sqema ybis martivi qanaobiT.

ybebiani qvasamsxvrevebis ZiriTadi parametrebia:
_ CasatvirTi xvrelis sigane B, m;
_ CasatvirTi xvrelis sigrZe L, m;
_ gantvirTvis xvrelis sigane b, m;
_ Txris udidesi simaRle (siRrme) H, m;

_ eqscentruli lilvis brunvis sixSire n, br/wT;
_ mwarmoebloba Q, m3/sT.
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a) b)

nax. 1. ybiani qvasamsxvrevebis sqemebi
a) ybis rTuli qanaobiT;  b) ybis martivi qanaobiT.

1. eqscentrikuli lilvi;  2. moZravi yba;  3. moZravi ybis javSanfila; 4. uZravi
yba;  5. uZravi ybis javSanfila;  6. gambrjeni-damcavi fila;  7. qvasamsxvrevis
dgani;  8.  maregulirebeli mowyobiloba; 9.  ukana gambrjeni fila;  10.
moZravi ybis sakidi RerZi;  11. barbaca.

ფოტო. 2. ybis rTuli qanaobis mqone ybiani qvasamsxvrevis
moqmedi laboratoriuli modeli.

1 2

2

1

3

4

5
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1. amZravis garsacmi;  2.  Rveduri gadacema;  3. qvasamsxvrevis dgani;
4. samsxvrevi sakanis mimRebi fanjara;  5.  mqnevara.

vinaidan msxvrevis procesi araTanabrad
mimdinare procesia,  ybebiani qvasamsxvrevebis
mwarmoeblobis gaangariSebis gasamartiveb-
lad akeTeben  daSvebas - eqscentrikuli
lilvis erTi Semobrunebisas ybebiani
qvasamsxvrevis ybebs Soris arsebuli
msxvrevis zonidan  ganitvirTeba damsxvreuli
masalis odenoba, romelic moZravi ybis uZrav

ybasTan miaxloebis momentSi mdebareobda h
simaRleze.

zemoaRniSnuli daSvebis safuZvelze
ybebiani qvasamsxvrevis mwarmoeblobis
formula SeiZleba Caiweros Semdegi saxiT

,60Q nV  

sadac μ _ masalis msxvrevis koeficientia (0,4...0,6);

V _ qvasamsxvrevvidan eqscentrikuli lilvis erTi
Semobrunebis Sedegad gantvirTuli masalis
moculobaa, m3;

,
2

LhebV 




tg
Sh  ,

e _ moZravi ybis uZrav ybasTan miaxloebisas
gamosasvleli xvrelis minimaluri siganea, m;

S _ moZravi ybis qveda bolos svlaa, m.

sabolood ybebiani qvasamsxvrevis mwarmoeblobis
formulas eqneba Semdegi saxe
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  Ln
tg
Seb 


 30Q .

samuSaos Catarebis Tanmimdevroba

CavrToT eleqtroqselSi ybebiani qvasamsxvrevis moqmedi
modeli (nax. 2) ybis rTuli qanaobiT, CavyaroT SigniT
dasamsxvrevi masala, davakvirdeT msxvrevis process.

davareguliroT gamosasvleli xvrelis sigane b = 5 mm zomaze.

gavzomoT geometriuli parametrebi L,B,e,S. CaTrevis kuTxis 
gasazomad gamoviyenoT specialuri samarjvi da transportiri.
qvasamsxvrevis eleqtroZravas maxasiaTeblebidan amovweroT

misi brunvis sixSire nZr, br/wT. StangenfargaliT gavzomoT

Rveduri gadacemis wamyvani d da mimyoli D saRvede borblebis
diametrebi. gaviangariSod Rveduri gadacemis gadacemis ricxvi

d
Du Rv

gaviangariSod eqscentrიკuli lilvis brunvis sixSire

,
Rv

Zr

u
n

n  br/wT.

gaviangariSod mwarmoebloba da Sedegebi SevitanoT
cxrilSi

# L, m B, m b, m S, m e, m 
grad

nZr,
br/wT

D
mm

d
mm uRv

n,
br/wT

Q,
m3/sT

1
2


MMMMMMMMMM

Rvu
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
MMMMMMMMMM

n


MMMMMMMMMM

Q
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laboratoriuli samuSao #8

lenturi konveeris mwarmoeblobis gansazRvra

samuSaos mizani: lenturi konveeris moqmedi modelis
magaliTze misi konstruqciis Seswavla,
muSaobis principis gacnoba da ZiriTadi
parametrebis gansazRvra.

saWiro mowyobilobebi: _ lenturi konveeris moqmedi
modeli;

_ Stangenfargali;
_ swori saxazavi;
_ mikrokalkulatori.

z o g a d i     c n o b e b i

lenturi konveeri aris meqanizmi, romelic gamoiyeneba
fxvieri, natexovani an calobiTi tvirTebis saamqros an
sawarmoo korpusis farglebSi uwyvetad gadasaadgileblad.
konstruqciulad lenturi konveeri (nax. 1.) warmoadgens
garkveuli sigrZis liTonkonstruqcias, romlis TavSi da
boloSi dayenebuli arian wamyvani 4 da mimyoli 8 dolebi.
maTze gadaWimulia uwyveti rezinis, rezin-naWris an rezin-
liTonis lenti 10. lentis muSa Stos dasaWerad
liTonkonstruqciaze dayenebulia sayrdeni gorgolaWebi 6,
xolo uqmi Stos dasaWerad _ damWeri gorgolaWebi 5.
lentidan transportirebuli masalis gadmocurebis  Tavidan
asacileblad da aseve meti raodenobis fxvieri da natexovani
tvirTis gadasatanad yendeba gverdulebi 7.

lentis moZraobaSi moyvana xdeba wamyvani dolis
zedapirTan xaxunis xarjze. wamyvani dolis amZravi Sedgeba
eleqtroZravisagan 1, romelic reduqtoris 2 gavliT
moZraobas gadascems Rveduri gadacemis  wamyvan 3 saRvede
borbals. Rveduri gadacemis mimyoli saRvede borbali
dasmulia wamyvani dolis 4 lilvze.

eqspluataciis dros konveeris lenti deformirdeba da
iweleba. amis gamo iwyebs wamyvan dolze acurebas.
transportireba ferxdeba. muSaobis normaluri pirobebis
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aRsadgenad saWiroa lentis daWimva. damWimi mowyobilobis
erT-erTi varianti 9 naCvenebia naxazze.

nax. 1.   lenturi transportioris sqema

lenturi transportioris ZiriTadi parametrebia:
_ lentis sigane B, m;
_ transportioris sigrZe L,
_ transportioris siCqare V, m/wm;

_ transportioris daxris kuTxe , grad;
_ mwarmoebloba Q, m3/sT.

lenturi transportioris mwarmoebloba SeiZleba
ganvsazRvroT formuliT

Q = 3600 . F . V,

sadac F _ lentze arsebuli masalis nakadis (nax. 2)
ganivkveTis farTia, m2.

nax. 2.  transportioris lentze masalis nakadis
ganikveTis farTobis gansazRvris sqema
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lentze masalis nakadis ganivkveTis farTobi SeiZleba
ganvsazRvroT gamosaxulebiT:

 





 


2
hHB

hBCFCF 1
10

sadac H _ masalis nakadis ganivkveTis simaRlea, m;
h1 _ masalis nakadis ganivkveTis marTkuTxa

formis nawilis simaRlea, m;

 tg
2
BHh1

 _ masalis bunebrivi daferdebis kuTxea moZraobisas
(xreSisaTvis _ 350, qviSisaTvis _ 300, cementisaTvis _
380);

C _ mwarmoeblobis danakargebis gamTvaliswinebeli
koeficientia transportioris lentis daxris
kuTxis Sesabamisad.

rodesac  = 0 C = 1,

rodesac 0 <   100 C = 0,98,

rodesac 100 <   280 C = 0,95.

sabolood mwarmoeblobis formula miiRebs saxes:











4
3600

2 tgBHBCVQ ,

samuSaos Sesrulebis Tanmimdevroba

davaTvalieroT lenturi transportioris (nax. 3) moqmedi
modeli. gavecnoT mis konstruqciul elementebs. CavrToT
modeli eleqtroqselSi. gavxsnaT erT-erTi bunkeris Siberuli
Camketi da vawarmooT masalis garkveuli raodenobis
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transportireba. gamovrTod transportiori, CavketoT
Siberuli Camketi bunkerze, vawarmooT gazomvebi.

gavzomoT transportioris lentis gverdulebs Soris
manZili B, masalis nakadis simaRle H, Rveduri gadacemis
wamyvani d1 da mimyoli d2 saRvede borblebis diametrebi.
eleqtroZravas monacemebidan amoviweroT misi lilvis brunvis
sixSire nZr, xolo reduqtoris monacemebidan misi gadacemis
ricxvi ured.

ფოტო. 3.  lenturi transportioris moqmedi
laboratoriuli danadgari

1.  saxarji bunkerebi;  2. transportioris lentis gverdulebi;   3.
transportioris amZravis reduqtori;   4.  eleqtroZrava;   5. Rveduri
gadacema;  6. bunkeris Camketi Siberebi.

gaviangariSod Rveduri gadacemis ricxvi

1

2

d
du Rv ,

gaviangariSod wamyvani dolis brunvis sixSire

Rvred

Zr
d uu

nn




1

2

6

5

4

3



39

gavzomoT wamyvani dolis diametri da gaviangariSod
transportioris lentis siCqare

,
60

dnD
V





m/wm.

gaviangariSoT mwarmoebloba. Sedegebi SevitanoT
cxrilSi

#
B,
m

H,
m


grad

d1
mm

d2,
mm

ured,
_

uRv,
_

nZr,
br/wT

nd,
br/wT

D
m

V,
m/wm

Q,
m3/sT

1

2

MMMMMMMMMM
Rv u

MMMMMMMMMM
d n

MMMMMMMMMM
V

 3600Q
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laboratoriuli samuSao #9

eleqtromagnituri reles gamokvleva

samuSaos mizani: eleqtromagnituri mudmivi da cvladi denis
releebis  konstruqciebisa da muSaobis
principis gacnoba. reles CarTvisas masSi
gamavali denis sididis gazomva da
muSaobis mrudebis ageba.

saWiro mowyobilobebi: _ mudmivi da cvladi denis releebi;
_ ampermetri da voltmetri;
_ mudmivi denis kvebis bloki;
_ avtotransformatori;
_ sasignalo naTura.

z o g a d i     T e o r i u l i      c n o b e b i

eleqtromagnituri rele _ avtomatikis elementia,
romelic marTvis denis garkveuli sididis dros
naxtomiseburad cvlis gamosasvlel sidides. misi muSaoba
damyarebulia feromagnituri Ruzisa da gragnilis magnitur
urTierTqmedebaze.

mmarTveli denis mixedviT ganasxvaveben mudmivi da
cvladi denis releebs. eleqtromagnituri neitraluri reles
sqema mocemulia naxazze.

eleqtromagnituri reles daxmarebiT SeiZleba imarTos
ramodenime procesi erTdroulad sawyisi signalis saWiro
sididemde miRwevasTan erTad. amisaTvis montaJdeba
kontaqtebis ramodenime wyvili.

magaliTad, betonis narevis warmoebaSi reles
eleqtromagnitis gragnilis boloebi SeiZleba CairTos
dozatoris awonvis eleqtroqselSi. maSin dozatorSi masalis
CayriT SeiZleba Seicvalos marTvis denic  da saWiro
sididemde miRwevisas erTdroulad marTos saxarji bunkeris
gamosasvleli sarqveli, dozatoris gamosasvleli sarqveli,
masalebis betonSemrevSi mimwodebeli transportiori da TviT
betonSemrevic.

eleqtromagnituri reles ZiriTadi maxasiaTeblebi aris
mis gragnilSi gamavali denis Zala. ganasxvaveben
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_ reles Ruzis daZvris dens _ IdaZ;
_ reles amoqmedebis dens _ Imoq;
_ reles muSa dens _ ImuS;
_ reles moSvebis dens _ ImoS.

reles eleqtromagnitis gragnilSi denis 0-dan nel-nela
matebis dros gamosasvleli parametrebis mniSvneloba I0 ar
icvleba da SeiZleba 0-is tolic iyos. rodesac gragnilSi
deni miaRwevs Imoq xdeba kontaqtebis (7) CarTva (gamorTva) da
gamosasvleli parametris naxtomiseburad zrda Ii sididemde.
denis Semdgomi zrdisas ImuS gamosasvleli parametri aRar
icvleba.

denis Semcirebisas ImoS sididemde gamosasvleli
parametri Ii ar icvleba, xolo ImoS sididis miRwevisas
naxtomiseburad ecema Ii-dan 0-mde.

samuSaos Catarebis Tanmimdevroba

avawyoT ori damoukidebeli eleqtruli sqema erTi
mudmivi denis relesaTvis, xolo meore cvladi denis
relesaTvis.

mudmivi denis reles gamokvlevisaTvis CavrToT kvebis
bloki (k.b.) da masze arsebuli regulatoriT nel-nela
gavzardoT deni. davafiqsiroT miliampermetris Cveneba
rodesac reles kontaqtebi daiwyeben moZraobas _ IdaZ,

1. damabrunebeli zambara;
2. uReli;
3. gragnilis boloebi;
4. gulari;
5. koWa;
6. Ruza;
7. sakontaqto firfitovani

zambara;
8. samarTavi aparati.
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gavagrZeloT denis mateba momentamde, rodesac rele daiwyebs
muSaobas, misi kontaqtebi ukve Seexo erTimeores da meorad
wredSi CarTuli naTura ainTo, davafiqsiroT moqmedebis deni
Imoq. Semdgomi denis zrdiT mivaRwioT naTuris stabilurad
anTebas. davafiqsirebT am dros reles muSa dens ImuS da
gamosasvleli signalis (naTuris) dens Ii. amis Semdeg
davaklebT dens manam, sanam naTura ar Caqreba da Ii gaxdeba  0-
is toli. aq davafiqsirebT reles moSvebis dens _ ImoS.

cda gavimeorod samjer da denis saSualo mniSvnelobebis
mixedviT avagoT mudmivi denis reles muSaobis mrudi.

analogiurad CavatarebT cdas cvladi denis relesaTvis,
im gansxvavebiT rom dens vcvliT avtotransformatoriT,
romelic CarTulia reles eleqtromagnitis qselSi. aqac cdas
gavimeorebT samjer da saSualo mniSvnelobebis mixedviT
vagebT cvladi denis eleqtromagnituri reles muSaobis
mruds.

mudmivi denis reles CarTvis sqema

cvladi denis reles CarTvis sqema
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SedarebisaTvis, rom ufro martivi iyos, mrudebs vagebT
erTi da igive koordinatTa RerZebze.

miRebuli Sedegebi SevitanoT cxrilSi.

#

denis Zala, mA

r
e
l
e Ii

mA
IdaZ Imoq ImuS ImoS

1

m
u
d
m
i
v
i

2

3

saS

1

c
v
l
a
d
i

2

3

saS

daZvr  moqmed  muSaob   moSveb

I, mA

30

20

10
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laboratoriuli samuSao #10

KЭП-12у sakomando xelsawyos konstruqciis
Seswavla da gamoyeneba

samuSaos mizani: KЭП-12у sakomando xelsawyos konstruqciis
gacnoba. samarTavi procesis SerCeva, am
procesis ciklogramis Sedgena,
sakomando xelsawyos Sesabamisad gawyoba
da wamzomiT drois dayenebis sizustis
Semowmeba.

saWiro mowyobilobebi: _ betonis qarxnis avtomaturi
marTvis eleqtroficirebuli stendi;
_ wamzomi;
_ brtyeltuCa;
_ saxraxnisi;
_ kalkulatori.

z o g a d i     c n o b e b i

sakomando xelsawyo gaTvaliswinebulia dasaxuli
programis mixedviT ciklurad ganmeorebadi procesebis
orpoziciuri marTvisaTvis. is marTvis wredSi uzrunvelhyofs
gadarTvebis dasaxul Tanmimdevrobas da signalis saWiro
xangrZlivobas.

xelsawyos muSaobis erTi ciklis dro (awyobis diapazoni
T) SesaZlebelia Seicvalos diskretulad 30 wamidan 18
saaTamde. masSi gaTvaliswinebulia ori damoukidebeli wredi
_ erTi TviT xelsawyos marTvisaTvis da meore _ samarTavi
procesis wredebisaTvis.

xelsawyo Sedgeba: a) sinqronuli eleqtroZravisagan (s.Z),
romelic anxorcielebs amZravis gamanwilebeli lilvis
brunvas reduqtoris saSualebiT; b) zarxufiani xrutuna
meqanizmisagan; g) oTxsafexuriani reduqtorisagan, romelic
saSualebas iZleva gamosasvlel lilvze miviRoT 125
sxvadasxva brunvis sixSire; d) muStebiT aRWurvili
gamanwilebeli lilvisagan. muStebis meSveobiT warmoebs
swrafadmoqmedi sagzao gamomrTvelebis Camogdeba an aweva.
marcxena muSta TiSavs sakets, xolo marjvena aswevs da
CarTavs.
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gamanwilebeli lilvis mobrunebis kuTxis
indikaciisaTvis maszed damagrebulia zarxufi (zeda) 100
danayofiT. am danayofebis mixedviT warmoebs muStebis saWiro
mdgomareobaSi damagreba.

sakomando xelsawyos eleqtrul sqemaze naCvenebia:
s.Z. _ sinqronuli Zrava;
e.m. _ xelsawyos CarTvis eleqtromagniti;
t. _ xelsawyos gamomrTveli tumbleri;
g.R. _ gamSvebi Rilaki;
K1,K2...K6 _ marTvis wredebis CamrTveli kontaqtebi;
K7 _ xelsawyos CamrTveli kontaqti;
s.n. _ sasignalo naTura;
C _ Zravas gamSvebi kondensatori.
xelsawyos CarTva warmoebs gamSvebi RilakiT (g.R.), xolo

gamorTva xdeba avtomaturad K7 kontaqtis gaTiSviT mis qveS
dayenebuli muStas zemoqmedebis Semdeg. xelsawyos gaCereba
SesaZlebelia drois nebismier momentSi tumbleriT (t.),
romelic normalur mdgomareobaSi mudmivad CarTulia.

sakomando xelsawyos gamarTvisaTvis gansazRvraven
samarTavi procesis erTi ciklis srul dros T. xelsawyos
reduqtoris kbilanebis gadaadgilebiT miaRweven
gamanwilebeli lilvis brunvis iseT sixSires, romlis drosac
misi erTi sruli brunis  xangrZlivoba t toli an odnav meti
iqneba samarTavi ciklis droze. formuliT
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T
t

100N 

iangariSeben zeda zarxufze ciklis drois Sesabamisi
danayofebis raodenobas da formuliT

Ti
t

100Ni 

muSa ciklis TiToeuli i-uri etapis Sesabamisi
danayofebis raodenobas igive zarxufze.

ciklis etapebis mimdinareobis TvalsaCinod
warmodgenisaTvis ageben ciklogramas. amisaTvis abscisTa
RerZis paralelurad atareben imden xazs ramdeni etapic
Sedis muSa ciklSi. TiToeul xazze ordinatTa RerZidan
marjvniv gadazomaven etapis xangrZlivobis Sesabamis
monakveTebs. amasTan erTi etapis dro gadafaravs an
gadaweulia marjvniv wina etapis drosTan SedarebiT realuri
daxanebis Sesabamisi sididiT.

samuSaos Catarebis Tanmimdevroba

magaliTisaTvis vixilavT betonis narevis momzadebis
process. am procesSi SesaZlebelia gamoyofil iqnas Semdegi
damoukidebeli etapebi:

1. inertuli masalebisa da cementis miReba;

T,wam

1

2

3
.
.
.

12

13
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2. masalebis miwodeba da dozireba dozatorebSi;
3. dozirebuli masalebis SemrevSi miwodeba;
4. Serevis procesi.
5. mza produqciis gacema saxarj bunkerSi an

satransporto saSualebaze.
davniSnoT ciklis saerTo xangrZlivoba T. davyoT igi

calkeuli etapebis mixedviT da SevadginoT ciklograma.
mocemuli formuliT gaviangariSoT TiToeuli etapis
xangrZlivobis Sesabamisi danayofebis ricxvi sakomando
xelsawyos zarxufze gadasaTvlelad. brtyeltuCasa da
saxraxnisis daxmarebiT am danayofebis Sesabamisad davamagroT
gamanawilebel lilvze CamrTveli da gamomrTveli muStebi.

CavrToT sakomando xelsawyo gamSvebi RilakiT (g.R.) da
wamzomiT sasignalo naTurebis anTebis mixedviT SevamowmoT
etapebis miRebuli xangrZlivoba. gaviangariSod cdomileba.

Sedegebi SevitanoT cxrilSi.

#
etapis

xangrZlivoba

dro, wam Ni wamzomis
Cveneba,

wam

absoluturi
cdomileba,

wamCarTva gamorTva CarTva gamorTva

1

2

3

4

5

5   10   15   20   25   30   35   40   45   50 T, wam

etapi

1

2

3

4

5
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a n g a r i S i

 MMMMMM
100N1
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100N 2
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100N 3
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laboratoriuli samuSao #11

temperaturis naxevargamtaruli gadamwodis
gamokvleva

samuSaos mizani: naxevargamtaruli Termogadamwodis
konstruqciisa da moqmedebis principis
gacnoba, misi parametrebis dadgena da
temperaturis gasazomad gamoyeneba.

saWiro mowyobilobebi: _ TXK tipis Termowyvili;
_ WurWeli wylis asaduReblad;
_ eleqtro maduRara;
_ Termostati;
_ standartuli Termometri;
_ lagometri.

z o g a d i     T e o r i u l i      c n o b e b i

Termogadamwodi aris mowyobiloba, romelic gamoiyeneba
sxvadasxva areSi temperaturis distanciuri gazomvisaTvis.
konstruqciis mixedviT SeiZleba gamoyofili iqnas
Termowyvilebi da Termorezistorebi. isini gansxvavdebian
rogorc konstruqciiT aseve moqmedebis principiTac.

Termowyvili warmoadgens
TiTberis an spilenZis milSi
erTimeorisagan izolirebulad
Casmul or, sxvadasxva
masalisagan damzadebul,
mavrTuls, romelTa qveda
boloebi mirCilulia erTi
meoreze. am boloTi
Termogadamwodis gasazom areSi

CaSvebisas iwyeba SeerTebis kvanZis gaxureba garemos
temperaturamde. wyvilSi Sekruli mavrTulebis Tvisebidan
gamomdinare Termogadamwodis wredSi aRiZvreba eleqtro
mamoZravebeli Zala (e.m.Z.), romelic SeiZleba dafiqsirebul
iqnas miliampermetris saSualebiT. warmoqmnili deni miT
metia, rac metia garemos temperatura.
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Termorezistori,
Termowyvilisagan gansxvavebiT,
warmoadgens erTi masalis
mavrTulisagan damzadebul xvias,
romelic Casmulia
izolirebulad TiTberis an
spilenZis milSi da gaxurebis
Sedegad cvlis dens, romelic
miwodebulia masze denis

wyarodan (d.w.). Tu am dens miliampermetriT davafiqsirebT
SevZlebT garemos temperaturis gazomvasac.

qarxnis mier gamoSvebul nebismier Termowyvils Tu
Termorezistors moyveba individualuri pasporti, sadac
miTiTebulia is Tu denis ra  mniSvnelobas ra sididis
garemos temperatura Seesabameba. am pasportis SedgenisaTvis
Termogadamwods maRali sizustis Termometris gaqmoyenebiT
ukeTeben tarirebas. amisaTvis Termogadamwodsac da
Termometrsac aTavseben erTida igive garemoSi da
Termometris rigi mniSvnelobebisaTvis iweren miliampermetris
Sesabamis Cvenebasac. am Cvenebebis safuZvelze adgenen
tarirebis cxrils da tarirebis grafiks.

samuSaos Catarebis Tanmimdevroba

magaliTisaTvis vixilavT TXK tipis Termowyvilis
muSaobas. es Termowyvili Sedgenilia ori masalis qromisa da
kopelis mavrTulebisagan. mavrTulebis SeerTebuli bolo
moTavsebulia TiTberis milSi.

CavuSvaT Termowyvili da Termometri wyliT savse
WurWelSi. Termowyvilis kontaqtebi SevaerTod lagometris
Sesasvlel kontaqtebs.

Termostati
eg

lagometri
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vawarmooT Termowyvilis tarireba. amisaTvis CavrTod
eleqtroqselSi lagometri da eleqtrogamaxurebeli (e.g.).
rodesac wylis temperatura daiwyebs awevas aviRebT
anaTvlebs, rogorc standartuli Termometris Skalaze, aseve
maT Sesabamis anaTvlebs lagometrze. wyali miviyvanoT
aduRebamde da davagrovoT 6-8 CvenebaTa wyvili. SevitanoT es
sidideebi  pirvel cxrilSi da avagoT ganxiluli
Termowyvilis tarirebis grafiki.

amis Semdeg gadavitanoT Termowyvili winaswar CarTul
TermostatSi da tarirebis grafikis gamoyenebiT ganvsazRvroT
temperatura TermostatSi. amisaTvis viRebT lagometris
Cvenebas. gadavzomavT mas tarirebis grafikis abscisTa RerZze.
miRebuli wertilidan aRvmarTavT perpendikulars tarirebis
grafikis gadakveTamde. gadakveTis wertilidan gavatarebT
horizontalur xazs ordinatis RerZis gadakveTamde. miRebuli
wertilis Sesabamisi mniSvneloba toli iqneba TermostatSi
damyarebuli temperaturis sididisa.

gavzomoT TermostatSi damyarebuli temperatura
standartuli TermometriTac da gaviangariSod cdomileba.
Sedegebi Sevitanod meore cxrilSi.

cxrili 1.

lagometris Cveneba, 0 C

standartuli
Termometris Cveneba, 0 C
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cxrili 2.

#
lagometris

Cveneba
t, 0C

temperatura
TermowyviliT

T1, 0C

temperatura
TermometriT

T, 0C

cdomileba

, %

M100%



T

TT 1

T, 0 C

100

90

T 80
e
r 70
m
o 60
m
e 50
t
r 40
i

30

20

10

0

0      10       20      30      40      50      60      70      80      90      100     110     120 t, 0 C
l a g o m e t r i
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ლაბორატორიული სამუშაოების

რვეულის გაფორმების წესი

სტუდენტი ლაბორატორიულ სამუშაოებს აფორმებს 48 ფურცლიან

რვეულში (სასურველია უჯრედებიანი რვეული).

მოცემული მეთოდური მითითებების ბროშურიდან თერტმეტივე

სამუშაო გადაწერილ უნდა იქნეს რვეულში შესაბამისი ნახაზების, სქემების,

დიაგრამების და გრაფიკების კოორდინატთა ღერძების ფანქრითა და

სახაზავით შესრულებით. დასაშვებია მხოლოდ პნევმატური ჩაქუჩის

ნახაზის ქსეროასლის ჩაკვრა რვეულში. ლაბორატორიული

დანადგარების ფოტოებს აქვთ მხოლოდ საინფორმაციო ხასიათი.

სტუდენტმა უნდა იცოდეს ლაბორატორიაში არსებულ რომელ

დანადგარზე ჩატარდება მოცემული სამუშაო. ფოტოები ან მათი

ქსეროასლები მვეულში არ იკვრება!

ლაბორატორიული სამუშაოს ჩატარების შემდეგ სტუდენტი აკეთებს

გაანგარიშებებს, ავსებს ცხრილებს, აგებს დიაგრამებს და გრაფიკებს.

ლაბორატორიული რვეულის წარმოდგენა ხდება შუასემესტრული

შეფასების და დასკვნითი გამოცდების დროს. დოკუმრნტური მასალის

(ლაბორატორიული რვეულის) ჩაბარების შემდეგ სტუდენტი დაიშვება

დასკვნით გამოცდაზე.
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