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KHIBChKHH HAIIIOHAJTLHHH VHIBEPCHTET
BYJIIBHHIITBA I APXITEKTYPH

DdaxyvasTer apToMaTH3AMOI | indopManiiinNX TexHoIOTIH

(gawymaer)

Kadegpa mamus i 061aHanAsA TeXHOIOTI9HAX NPONECIE

(mze2 E2ganpn)

3ATBEPKYIHO
3aeigvead xadenpu
o.1.H., npod. Hazapenro L1

- 2023 poxy

INOACHIOBAJIBHA 3AIINCKA
10 ATECTAIIAHOI BHITYCKHOI POBOTH
HA 3JJOBYTTS OCBITHBOI'O CTYIEHS MATICTPA

Ha TEMY:

'JloricTHYEHA CHCTEMA 3MIVEAHHS CHIKHX CyMilmeH v
CIIPATEHO-I0NATEEOMY SMINTVEAT”
(EazEa)
Buxonae: crvgent rpyna LIIC-2uar

Coemamesocti 131 «[Ipuknagna MexaHigay
(cmemianssicrs)

Vpramoe Egvapag Muxoaafioesg
(mpizBamre, i’ 3 T2 MO SATEXOE DOEHICTHY)

Kepienuk: Kammenro M. O.
(mpisERmE T2 iEiHaTE)

E.TH.  JOIEHT

(EHeHE IEIEES, HAVEOEHH CTYTER)

Kauie 2023 p.




MIHICTEPCTBO OCBITH I HAVKH YKPATHH
KHIBCBKHH HAIIOHA TbHHH YHIBEPCHTET
BYJIBHHITBA I APXITEKTYPH

PaxyIeTeT: AETOMATHAMI i iHdopManifiEEX TexHoTOriH
Kadenpa: ManTes i 061aIHaHHA TEXHOMOTISHEN OPOLTECIE
OcEITHIH piEeHb: «MaricTpy

Crenianericts: 131 «[IpHKIagHa MexaHikay

"JATBEPJKYIO"

3aeigyead kadeaporo MOTII
A.1.H., npod. LI. Hazaperko

” 2023 p.

3ABJAHHS

10 BHKOHAHHA ATECTAIIAHOI BHITY CKHOI POBOTH
HA 3JOBYTTA OCBITHBOT'O CTYIIEHA MATICTPA

Y¥pranmoe Exyapa Mukoaafiopnd

(mpizesmus, i %, 00 GATEEOEL MATiCTRAmTE)

1. Tema poboru: JToricTHIHA CHCTEMA IMIINVEAHHE CHIKHY CVMilleH v CHipansHo-I00aTEEOMY
SMIMYBATL.
3ateepmaena HakazoM pexTopa KHYBA Ne 1519/2 gix 07.07.2023 p.

2. Kepiennk poborn: Kmmvenko Mexkoaa OnekcaHIpoEHT, K.T.H., JOIEHT
(mpizesmrs, it T2 M0 SATENOEL HAVEOEHE CTVIIHE, EYSES JEAHHE)

3. Crpox mojaHHA cTYAeHTOM podoTH Jo 3axucty: 15 rpvams 2023p.

4. 3micT MoACHBATEHOT 3aHCKH 32 po3ailiamm:

P.1. Ornag KOHCTIPYEIIH IMHEKOEHX poOOHUHK OpPTaHiE.

P 2. TeopeTHuHe JocIif#eHHS poOOTH MHEEMOIIHEKOROTO poOOTOTe OpraHy.

P.3. Creoperns 3D mMozeni IHEKOBOTO pODOTOT0 OPTaHy Ta JOCTiITKEHHA i BaaeMoii 3
00pOOIFOEAHHM CepeIOEHINEM.

P 4. BuzHa9eHHEA KOHCIPYKTHEHHX IapaMeTpiE IIHEKOEOTO pododoro oprasy.

P.5. TexnoreHHa Desmeka.

5. I'padiuamnit MaTepian 3a po3ainavm:

P.1. Ormaa Ta aEamis KOHCTPYKNiH MHeEMOIMHEKOBHX POOOYIHX OpPraEiE A1 TPAHCIIOPTYEAHHA
IITAKIB.

P.2. PesyapTaTH TEOPETHYIHEX JOCTITHEHE POOOTH MHEEMOIHEKOEHY POOOTHX OpTaHIE

P 3. Creopenns 3D Mozeni IHeXOEBOTO po0OY0TO OPraHy Ta JOCTiMHeHHA {i E2aeMoaii 2
00pOOTHORAHEM CepeORHIIEM.

P.4. PexoMenganii 3 BIOCKOHATEHHA KOHCTPYKII 1 EH3HATEHHA PODOTHX NapaMeTpie
THEEMOITHEKOEHK pOOOTHX OpraHiE.

+ 6. KanengapHuii I1aH ENKOHAHHA poSoTH:

Ne Buas podiT Ta iX amMicT J1aTa EHKOHaHHA
1 | Pozgin 1. Oraag KOHCTPYEUIH IHEKOBHEY POOQTHY OpTaHIE Bepecens 2023 p.
2 | Pozgin 2. TeopeTHdHe JOCTTKEHHEA POOOTH ITHEEMOIIHEKOBOTO Bepecens 2023 p.

poboU0eTo OpraHy.
3 | Pozgin 3. Creoperna 3D Mofeni MHEKOBOTO PoDOTOTre OpraHy Foreters 2023 p.
Ta JoCTlTEeHHA i B3acMoil 3 00podIEOEIEHM CepeoBHIIEM.
4 | Poamin 4. BuzHavenHd KOHCTPYKTHEHHX NapaMeTpie MHeKoBoro | Jlmcroman 2023 p.
poboU0eTo OpraHy.
5 | Posmin 5. TexgorenHa Desmexa Jucronax 2023 p.
6 | Odopmnerna rpadinsol SaCTHEH. JIncromag 2023 p.
7 | Octarouse otopMIeEHa MaricTepcbkol poboTH. JIncromag 2023 p.
8 | HanmparaeHss podOTH HA PENEHIVEAHHA, NepeRipka HA [IATIAT. Tpyaens 2023 p.
9 | Ilonepensif 3axucT podoTH Ha Kadeapi. T'pyaess 2023 p.
7. KoHCy.IbTaHTH po3gitie aTecTaniiiHoi BHIyckHoi poboTH:
. TIpizeHIme, iHITATH T2 Tocaga IT: ipHE

Ne | Posaix i KOHCYIBTaHTA ara T Tligmac
1 | Pozmim1. 18.09.2023
2 | Posgin 2. . " 9.10.2023
3 [Pospins. | A0 Fymsceiui MM. 6.11.2023
4 | Pozmin 4. 27.11.2023
5 | Poamin 5. mom. Kmamerxo M.O. 11.12.2023

8. JTata Buaayi 3aBJaHHA: 1.09.2023 p.

KepieHHE Jon. Kmanenko M.O.
(mirmzc)

Cryaent Vpranog E M.
(mirmzc)




x bydieeribHUX cymiweu

MNPEAMET JOCJIIOXXEHbB: koHecmpykmuegHi napamempu cnipaano—nonameeoéo
3mMiwyeada 0r1si cyxux bydieernibHUX cymiweu

SALAYI AOC/TIIN)KEHDb:

— 30iUcHUMU 02s190 ma aHarsi3 KOHCMpPyKUil i Memaooi8 po3paxyHKy criipasibHO-
Jlornameesux 3miwygadyie Orns cyxux bydiseribHUX cymiweu;

— ouiHUMU eghekmuesHIicmb cripalnbHO-ionamesux 3Miulysadyie;

— BUKOHamMu meopemu4Hi 00CriOXEeHHS MEXHOM02IYHUX napamempig criipasibHo-
Jlorirameegozo 3Miulysaqya ma pexxumie to2o pobomu,

— po3pobumu KoHCmMpyKUito riabopamopHo20 cmeHda O0s1si BUKOHaHHS O0CI1iOXeHb

Ha criiparibHO-Jioriamesomy 3miwlysadi Ornsi cyxux byodigeribHUX cymiwel



..

[lpu3sHa4vyeHHs cyxux bydiseribHUX
cymiweu

Cyxi OyaiBenbHi cymiwi - Ue rpyna martepianis i3 creuianisoBaHUMMU

BNaCTUBOCTAMMU, SIKi BUKOPUCTOBYIOTLCA NPU BUKOHAHHI ByaiBenbHUX pobiT
019 BHYTPIWHbBOIO i 30BHILLIHBOMO 03000neHHa byaisens.

Hanbinblw nowmnpeHi npuknagn 3acTocyBaHHA Cyxux OyaiBenbHUX
CYMILLEWN:
« LUTyKaTypHi pO34NHM HA OCHOBI LIEMEHTY YU BarHa
 LnaknoBarsbHi cyMmiLdi

« Kneunosi cymiwli ons nuuroBanbHOT NINTKN



ﬁ Bioomi supobHuUKU cyxux byodieeribHUX
cymiweu

Hawnsigomiwi BUPOBOHMKN CyXmX

OyaiBenbHUX CyMiLlen:
* Knauf

« Ceresit

« Siltek




ﬁ Ocobriueocmi suKopucmaHHs

Cyxi OygiBenbHi Ccymiwi - nopowkonogioHi Bnan OyaiBenbHUX CyMILLER, LLO
CKIlagalTbCa 3 MiHepanbHOro abo noniMepHoOro B'sSXKy4oro, pPi3HMX HamnoBHIOBaIB,
000aBOK, L0 NEPEMILLYIOTLCS BUKITHOYHO Y 3aBOACBKMX yMoBax. [1na 3aCTOCyBaHHS
3a NPU3HAYEHHAM 00 TaKnX CyMillen NpoCcTO 40JAaETbCA HeobXigHa KiNbKICTb BOAMW.

[o cknagy cyxmx OyaiBernbHUX cymiwen moxe Bxogutu Big 7 0o 10 pisHUX
KOMMNOHEHTIB. Butpatn Ha npurotyBaHHA Cyxux cymillen 3a pisHUMU CTaHOBMATL 40
40% Big 3aranbHMX BUTPAT 3a BUPOOHNLTBO oaMHULI BUpOOneHol npoaykuil. OTxe,
3HWXKEHHSI NMTOMUX BUTPAT Ha NPoLEC 3MillyBaHHS Ma€ BENUKe 3HAYEHHS.

3MmiwyBadi npumycoBol Oii  3abe3nedvyloTb, SK NpaBuro, HeobxigHy

OLHOPIAHICTb CyMilli, ane MarTb NiABULLEHI NUTOMI BUTPATW eHepril.



Knacudikauisi 3miwysadie cyxux
byoieernibHUX cymiweu

3MinryBati rpaBiTariitzoi aii

g iR

be3 101aTKOBIHX 3MINTYBATBHIX be3 101aTKOBIX 3MIITYBAILHIX
eIICMEHTIB eIICMEHTIB
31 3MIITYBAIbHIM 31 3MIIIYBAIbHIM
OpTaHOM 3M111ryBaJ15}nm OpTaHoOM i
BIH‘J]I; 111 GEHIX OpraHoM IIPOCTOI HDETiﬁHC-I‘G PR e
e P P . poOodIM opraHoM
Gbiryp (hopmu nepepizy
3MINIVBadl 3 3aralbHIMII 3MIIIYBadi 3 pO3IiIbHIMII
3aBAHTAKYBAIBHIMII IIPHCTPOSMIL 3aBAHTAKYBAIBHIMI IIPHCTPOSMII
8




3miwysadi epasimauiuHol oIl
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2% 3miwysadi epasimauiuHol oIl
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2% 3miwysadyi epasimauyiiHo-rnpumycoeor
oil
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ﬁ 3miwysadyi epasimauyiiHo-rnpumycoeor

ol

9

)
e
e

. .2

a
5% 7
/ 5 /
/ / . /
2 7

-

5

_—-

J

4

/
;

=

3MilyBay 3 BHYTPILWHIMXU poboYMMM opraHamMm Ta po3nodifieHnm
3aBaHTaXeHHAM
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ﬁ 3miwysadyi epasimauyiiHo-rnpumycoeor
oil
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KoHCTpyKkTMBHa cxema KoMbiHOBaHOro 3milyBada KoHCTpyKLUii KIblI
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ﬁ 3miwysadyi epasimauyiiHo-rnpumycoeor
oil
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Cxema 3millyBaya rpasitauinnHo-rnpumycoBol dil KoHCTpyKuil XHYBA
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2% [lepesazu ma Hedorniku 3milwlysadie
rpUMYyCc0o8020 3Milly8aHHH

[lepeBarn 3amiwlyBadiB NnpuMycoBoOl Ail :

- BWCOKa AKICTb NepemillyBaHH4A

- He BMCOKa NMpoayKTUBHICTb
- BWUCOKE eHeprocroXXmnBaHH4
- CKNagHiCTb KOHCTPYKLUIT

- 3HOLLYBaHHA pOO0OYMX OpraHiB

15



Z}% bapabaHHi 3miwysadi

0 Revolutions .\-. 1/4 Revolutions

1/2 Revolutions

CxemaTtnyHe 306pakeHHs NonepeyHoro nepemillyBaHHA B rOPU3OHTaNbHOMY
obepToBomy H6apabaHbl npn 30% 3anOBHEHHI 16



Cxewma cnipalsibHO-J10rnameego20o
3miwysaya cyxux cymiweu

|

17



Lis cun y cnipasibHO-rionameeomy
3miwysadi

KyT cxony YacTku 3i 3millyBasnbHOI
nonari

g(sina — fcosa)— fo’R

&= arctg =— .
W R — g(cosa — fsma)

18
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Hacmoma obepmaHHs bapabaHa

KpUTU4HUM KyT NigMuomMy YacTKu

g
R-w-CcoSa

QOyp = arccos

Kputnyna 4yactota obeptaHHa bapabaHa

- =30 29
S D-coso:cosa

20



Cxema curs, wo Oitomb Ha YaCmuHKU,
po3mauwiosaHi Ha rioriami bapabaHa

21



Cxema curs, wo Oitomb Ha YaCmuHKU,
po3mauwiosaHi Ha rioriami bapabaHa

[Mpoekuii cun Ha oci X i Z
Fx = mgsin o —mgf sin gpcos(o. + B)sin y
Fz = mMRw” —mg cos ¢ —mgf sin pcos(a + B)cosy

[1poekKuil MPUCKOPEHDb NO OCSAX
Wx = g sin o.— gf sin @cos(ow+B)sin y

Wz = Ro’ — g cos @ — gf sin gpcos(o+p)cosy =
= Ro” — g(cos @+ f sin pcos(o +B)cosy)

22



Kym Haxuny nonami, rpu SKomy
pyxaembCs Yacmka 83008K OCi
bapabaHa

KyT Haxuny nonari, npu skomMy BiabyBaeTbCA pyx MaTepiany B340BX OCi

obeptaHHA bapabaHa:

B> arccos( g-sm Of j— Q
gf sin @sin vy

23



domoepagbis nabopamopHo20 criip
Jionameesoz20 3milyeaya

v



2‘% Pe3ynbmamu eKkcriepuMeHmarsrbHUX
00C/1I0KEHb

100
v, %
80

60

40

20

0 40 80 120 160 € 200
- = -L=80MM; — - L=60 MM L=40 MM ——L=20 mM;

Bnnue yacy 3miwlyBaHHA Ta LOBXMHU nonaTten Ha AKICTb CyMiLLi
nNpu YacTtoTi obepTaHHsA bapabaHa n = 25 06/xB

25



2‘% Pe3ynbmamu eKkcriepuMeHmarsrbHUX
00C/1I0KEHb
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Bnnne 4actotn obepTaHHA Ta Yacy 3MillyBaHHS Ha SIKICTb CyMiLli nNpu
OOBXWHI 3miwyBanbHol nonati L = 40 mm:
1-n=25006/xB;2-n=3006/xB; 3-n=3500/x8; 4 -n =40 06/xB 26



ﬁ Pe3ynbmamu eKkcriepuMeHmarsrbHUX
00C/1I0KEHb

() .
20 40 60 L.vmMm 80

Bnnue AoBXuHM nonaTteun Ta 4acToTu 06epTaHHA pobOYOro opraHy Ha SKiCTb CyMiLli:

1-n=2506/xB;2-n=3000/xB; 3-n=3500/xB;4-n=40 ob/xB o



Zﬁ YUACTE Y KOHOEPEHLIAX

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

KYIV NATIONAL UNIVERSITY OF
CONSTRUCTION AND ARCHITECTURE

\

1. YpranoB Enyap. KNX cyMi‘ujeﬁ Y

3 — International Scientific-

LD-MASTER-CLASS-2023»,
Conference program

cnipanbHo-fionaTe ‘

Practical Conference ;
Knis, KHYBA, 30.11-1.17

INTERNATIONAL
15. Isan Cenuenko (KHYbA) oo IENTIFIC-PRACTICAL
MeToau kepyBaHHA PEKHMOM PYXY VCTAHOBKH [UIH VUIUILHEHHA OYIIBEIBHHX CONFERENCE
Cymimen YOUNG SCIENTISTS 2 T\
16. Envapa ¥Ypranos (KHYEA) o220 KYlV BU | LD
OcobnuBocT] 3MIIYBAHHA CHIIKMX CYMILIEH ¥ CHIPAILHO-IOMATEBOMY 3MILIYBat1 EJQK]?%'HE M ASTE R
17. Anapii @ennmun (KHYEA) 024z 2023 CLASS
JlocTiKeHHA TPAHCTIOPTYRBAHHA IILTAKIE MHEBMOITHEKOBHM POGOYHM OpraHoM “

18. Yuriy Zayets, Nataliva Zozulya, Volodymyr RashKivskyi (KHYEA) o 267

Parametric design of construction technological equipment for the arrangement of o8
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