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Awnorais. [Tokasano, o sBisie coboro mporpama SolidWorks i asist yoro BoHa npusHaueHa, IIpH [bOMY
BPaxoBaHO TaKoK, 110 SOlidWOrks € cBiTOBMM cTaHIapTOM TPHOXMIPHOTO TBEPAOTLILHOTO MPOEKTY-
BaHHs. HaBogsThCs Takoxk Tpu 0a30BUX KOH(ITypalii CHCTEMH, sIKi 3aCTOCOBYIOTBCS B 3aJIEKHOCTI Bif|
KJIACy 1 CKJIaTHOCTI PO3B’A3yBaHUX 33]1a4.

3actocyBanHs B pakTHil poextyBanusa SOlidWorks 3abesneuye aBroMaTHaHe OTPUMAHHS JIIIEH31T HA
BUKOPHUCTAHHS TEXHOJIOT1H TPHBUMIPHOTO MPOEKTYBAHHS, SIKi I03BOJISIIOTH IPOEKTYBATH 1 BUBOJUTH Ha
PHMHOK CydacHy iHHOBaIliiiHy npoaykiito. [Iporpama SolidWorks ¢ynkuionye Ha mardopmi Windows,
nepekajieHa Ha pociiiceky MoBy 1 miatpumye Bumoru JICTY ta ECK/I. 3acrocysanns SolidWorks
JI03BOJISIE CYTTEBO 3MEHIIUTH TPYAOBI 3aTpaTy MPU BUKOHAHHI MOHTa)XHO-30ipHUX pobiT. HaouHicTh
TPUBHUMIPHOTO MPOEKTYBAaHHS PUHIUIIOBO Pi3HUTHCS Bl 3BUMAHOTO MIPOEKTY i JO3BOJISIE BUKOHYBATH
po0oYNM MOHTaKHO-30ipHI poOOTH 0€3 MOeTAIMHUX KOHCYJIbTAIIN 1 KOHTPOITO 3 00Ky iHKEHEPHOTO T1e-
pconaiy. [Tporpama SolidWorks mosxe 6yTu BUKOpHCTaHa PU MPOSKTYBAHHI B PI3HUX Taly3sAX Mallld-
HOOYyyBaHHs, OYyIIBHUIITBA, & TAKOX MPHU BUKOHAHHI MOHTQ)KHUX POOIT CHCTEM BOJOIOCTAYaHHS Ta
BojoBiBeAeHHs. 1i 3aBaanHs BUPIiNIyIOThCs 3a qonomororo moayist SolidWorks Routing, sikuii Bxo-
auth B KoHbiryparito SolidWorks Premium i criemiaibHO pU3HAYEHHIA 1S TIOJIETIIEHHS POOIT 110 TIpo-
eKTyBaHHIO 30ipHUX i THYTUX TPyOONPOBO/IiB, a TAKOXK 1 THYYKHX ITi/IBEJICHb.

[Tpu mpoexTyBaHHI BOJOIPOBIAHOIO 00JIaIHAHHS B HACOCHUX CTaHIisIX BUHUKAE 3aBJaHHsI 00’ € THAHHS
OKPEeMHUX KOMIIOHEHTIB 1 By3JIiB IPOEKTY JUIsl OTPUMaHHS TPUBUMIPHOT MOJIETI B 3aBEPILICHOMY BUTIISIII.
Brutrouennst TpyOOIIpoBiTHOTO 00IafHAHHS B TPUBUMIPHY MOJIeTh 00’ €KTY JI03BOJISIE€ BUPIIIUTH O0arato
npoOJeM Bke Ha eTari MPOEKTYBaHHS i YHUKHYTH CHTYAaIlilf, KOJIM Ha eTarli MOHTaXXy BUSBHUTHCS, IO
TpyOH HETPABWIIBHO 3ITHYTI 1 3aBa)Kar0Th pOOOTI 1HIINX BY3JiB CUCTEMH, 00 B iCHYIOUil KOHCTPYKIIT
HEJIOCTATHBO BIIBHOTO MICIIS [UTs MPOKJIAIKK BCiX HEOOXiAHMX KOMyHiKallii. Bukopucranus Solid-
Works Routing Hagae MOXJIMBICTh ONTUMAIBHO I KOMIIAKTHO PO3TAIllyBaTH BOJIOIIPOBIIHI 1 KaHai3a-
HifHI TpyOuW BcepeyHI NPUMIIIEHHS, YHEMOXKIIMBUTH iX TIEPETHHY 1 IIBUIKO OTPUMATH TOYHI JIaHi PO
moTpedu B MaTepianax i KOMIUIEKTYIOUHX.

BkasyroThCst TOMTOMDKHI MOJTYJTI, sIKi TAKOXK MOXKYTh BUKOpUCTOBYBaTHCs 3 iporpamoro SolidWorks st
MOJIETIICHHS pOOOTH TI0 IPOEKTYBAHHIO 30IpHUX 1 THYTHX TPYOOIPOBO/IIB, THYYKHX ITiIBOJIOK 1 KOMY-
HiKaIlii.

Kirouosi ciosa: SolidWorks; SolidWorks Routing; mporpama; mpoekTyBaHHS; TpyOOIPOBI;, MapIiI-
PYT MPOKJIAIKH TPyOOIIPOBOY.

BCTYII 1H)KEHEpHOT0 aHaJIi3y Ta MiATOTOBKU BUPOO-
SolidWorks — cBiToBuU#l CTaHAAPT TPHOX- HUUTBA BUPOGIB Oyab sKOI CKIAIHOCTI i
MPU3HAYCHHS.

MipHOFO TBCpI[OTiJIBHOFO MOACIOBaHHAA, aB-
TOMATHU30BaHOI'O IMPOCKTYBAaHHA,
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3ajexHO BiJ KJIaCy pPO3B’S3yBaHHMX 3a-
BJIaHb MTPOIOHYETHCS TP 0a30BUX KOHDIry-
pauii cucremu: SolidWorks Standard, Solid-
Works Professional Ta SolidWorks Premium
[1].

[Tporpama 3a6e3neuenns SolidWorks ¢y-
HKIloHYe Ha tuiatgopmi Windows, Buko-
HaHa POCIMCHKOIO MOBOIO Ta MIATPUMYE
JACTY i €CKJI. Buoupatouun SolildWorks
ABTOMATHYHO OTPUMYIOTKCS JIiLIEH31i Ha BH-
KOPUCTAHHA YHIKQIbHUX TEXHOJIOT1H TPHUBH-
MIPHOTO TPOEKTYBaHHS, SIKi JIO03BOJIIOTH
CIPOEKTYBaTH 1 BUBECTH Ha PUHOK 1HHOBA-
IHHY NPOIYKIIIO0 B HAWKOPOTII TEPMIHH.

[Tpu mpoekTyBaHHI NMpUIAIIB 1 yCTATKYy-
BaHHS BUHUKAE 3aBJIaHHs 00’ €THAHHS KOM-
MIOHEHTIB JIeTalel MPOEKTY JJISi OTPUMAHHS
TPUBHMIPHOI Mojem 3aBepiieHor [2, 3].
Bxirouennst TpyOonpoBigHOTO 00B’A3yBaH-
HSl B TPUBUMIPHY MOJIEIb BUPOOY JT03BOJISIE
BUpIUTH Oarato mpoOiieM BKe Ha eTari
NPOCKTYBaHHS 1 YHUKHYTH CHTYyaIlii, KOJA
Ha eTali MOHTaXy BHSBISETHCS, IO TPYOH
HEMpPaBWIBHO 3ITHYTI 1 3aBa)ar0Th poOOTi
IHIIUX CUCTeM, 200 B ICHYIOUil KOHCTPYKIIIT
HEIOCTaTHBO BIIBHOTO MICIS JJIsl TPOKJIA-
JTaHHA yCiX HEOOX1THUX KOMYHIKaLiH.

OCHOBHUWI MATEPIAJI

3aBJaHHs CTBOPEHHS TPUBUMIPHUX MO-
Jierneit TpyOonpoBO/IiB BUHUKAE B PI3HUX ra-
Ty3s1X MamuHOOyyBaHHsA 1 OyIiBHUITBA
CHCTEM BOJOIOCTa4YaHHS Ta BOJOBiIBE-
nenus [4, 5, 6], a TakoX TpPU MPOSKTYBaHHI
BOJIOIIPOBIIHO-KaHaJI3allIMHOTO Trocroaap-
CTBa B XKMTJIOBUX OyJIUHKaX, MPHU MPOEKTY-
BaHHI HACOCHUX CTAHIIIN 1 T1BUIIYBATHBHUX
YCTAHOBOK 1 T.I. YcI L 3aBJaHHs BHpIIIY-
10ThCS 3 gomomororo Mmoayias SolidWorks
Routing, skuii BXOQWTH B KOH(QITyparlito
SolidWorks Premium i cniemianbHo mpH3Ha-
YEeHUH /7S TOJIETILEHHS] pOOOTH MO MPOEK-
TyBaHHIO 301pHUX 1 THYTHX TPYOONpPOBO/IiB,
THYYKHUX IT1/IBEJICHb 1 KOMYHIKAIIii.

BukopucroBytoun B cBoiii pobori Solid-
Works Routing MoX@JIMBO ONTHMAaJbHO 1
KOMIIAaKTHO pO3TallyBaTH BOJOMPOBITHI 1
KaHali3aliiHi TpyOu B CepeauHi NpuMmi-
HICHHS, YHEMOXIIUBUTH 1X B3a€MHOTO TIepe-
TUHY 1 HIBUJKO OTPUMATH TOYHI JIaHi Mpo
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noTpeOu B MaTepiaiax i KOMIUIEKTYIOUnX. Y
SolidWorks Routing aBromaruszoBaHo Oa-
rato PyTHHHHX IMPOLECIB 1O MPOKIIATAHHIO
TPAEKTOPii OCLOBOI JIiHIT TPYOOTIPOBOY, 10-
JABaHHIO TPYOONpOBiAHOI apmarypu i i30-
Js1i{, OTPUMAHHIO IOKyMEHTaIlli Ha TpyOo-
mpoBiz 1 iHdopmarii o 10 00IaAHAHHS s
THYTTS TpYO.

o6 migxmountu SolidWorks Routing,
JIOCUTh BUOpaTH MOro B CIUCKY JOAATKIB
SolidWorks Premium i B Command Man-
ager 3’sBIATbCA JOJATKOBI BKJIAJKU 3 1H-
CTPyMEHTaMH IO CTBOPEHHIO 1 penary-
BaHHIO TPYOONpOBO/IB, a HAMOLIBII BaX-
JMB1 KOMaHI1 OyAyTh JOCTYIIHI i B KOHTEKC-
THUX MEHIO.

Hacrynnauii eTamn — 1ie npokJiaiandst Mmap-
upyTy TpyOomnpoBoay B Mojeni 30ipku. Ma-
pIIPYT sIBJIsI€E COOOI0 TPOCTOPOBHM €CKi3
0CbOBOI1 JIiHIT TpyOompoBoay 1 Moxe OyTH
CTBOPEHHU BpPYUYHY 3a JOIOMOTOIO 1HCTpY-
MmeHTiB 3D ecki3y, abo aBTomMaTu4Ho. B aB-
TOMaTHYHOMY PEKUMI J1Bi 00paHi TOUKH ab0
3’€IHYIOTBCS JIIHIEI0 THYYKOTO TpyOOmpo-
BOJAYy MiHIManbHOI ab0 3a7aHOi JOBXKWHH,
a00 TIPOTIOHYETHCS Ha BUOIP JIEKUIbKA allb-
TE€pPHATUBHHUX BapiaHTIB MPOKJIAIKU KOPCT-
KOT'0 TpyOOIIPOBOAY NOMIK KIHIIEBUMH TOY-
KaMH.

TpyOonpoBinHa apMarypa AOJAETHCA 3
010,110TeKH IPOEKTYBAHHS IPOCTUM MEpeTs-
IyBaHHAM y 1oTpi0H1 no3uuii. Konina y 301-
PHHUX TpYyOOIIPOBOJAX PO3CTABIIAIOTHCS aB-
TOMAaTHUYHO Y BIJMOBITHOCTI 3 3aJJaHUMU T1a-
paMeTpaMu MapuIpyTy 1 JiaMeTpoM Tpyoon-
poBoay [7].

[Ticns moOynoBu Bcix TpyOONpPOBO/IB
KOHCTPYKLIs MepeBipsIeTbCS HAa MPOCTOPOB1
NEPETHHY 1 CTBOPIOETHCS poOoya JOKYMEH-
Talis Ha TpyOonpoBoau. Ha kpecienHi Tpy-
OompoBoay Moxe OyTu copMOBaHa 3BITHA
Ta0JINLA, SIKa MICTUTD NIEPETIIK CTaHAaPTHUX
KOMITOHEHTIB 1 JOBXXHHHU BC1X CETMEHTIB.

YMOBHO MOKHA BUIUIMTH AEKIJIbKa TH-
B TpyOONPOBO/IIB, SIKi MOXKYTh OYTH CTBO-
peni 3acobamu SolidWorks Routing:

a) KopcTKi 30ipHiI TpyOompoBoaH (3Ba-
pHi, a0o 310paHi Ha pi3bOJICHH]);

b) rHyTi TpyOOIpPOBOIY;

C) THyYKI ITIBOJKH Ta [UIAHTH.
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1. 30ipni TpyOonpoBoau

MosBe CTBOPEHHS SIK 3BapHHUX TPyOOII-
POBOIIB, TaK 13 Pi3bOOBUM 3’ €THAHHIM TPYO
(puc. 1).

[Tpu cTBOpeHHi 30ipHOTO TPYOOIPOBOTY
CHCTeMa aBTOMAaTHYHO PO3CTAaBIISE BiBOIU
y MICISIX TOBOPOTY TpyOoIpoBoay i miaou-
pae iX TUIIOPO3MIp 32 YMOBHHUM JiaMETPOM

Tpyou. Ilpu 3MmiHI mapamerpiB MapupyTy
TpyOOIIPOBOIy aBTOMATHYHO 3MIHIOETHCS 1
BCS 3aJIeXKHA apMaTypa. SKio TpyoonpoBi
30MpaeThCs Ha Pi3bOOBHX 3’€IHAHHAX, TO
pu o0y10B1 TPYOOIIPOBOYy BPaXOBYETHCS
1 JOBXKMHA Pi3bOOBUX XBOCTHKIB TPYO.

Puc. 1. 36ipHi TpyOOIIpOBOAM
Fig.1. Prefabricated pipelines

2. I'nyTi TpyGOnIpoBOAH.

Jnst rHyTHX TpyOOmpoBOaiB (puc.2)
SolidWorks Routing He Tijibki aBTOMaTHYIHO
BPaxOBY€E TOBKUHY KOKHOTO CETMEHTA TPY-
60npoBO/Y, a i1 CTBOPIOE TAOJIUIIIO 3THHIB Y
dopwmari txt i html.

VY tabnuii MicTUTHCS iH(OpMaIlist o
JIOBJKHMHAX €JIEMEHTIB TPyOOIPOBOY, KiJib-
KOCTI 3THHIB, iX pajiycax Ta MpHUB’s3Ka 10
CHUCTEMHU KOOpAMHAT, TOOTO BCS HEOOXiIHA
iHpopMalis A TpyOO3rHHa04Yoro odsiaj-
HaHHSL.
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3. I'nyuka migBoaka.

[Ipn npoexkTyBaHHI THYYKOi MIJBOJAKH 1
riipaBiaiyHUX OUIAHTIB (puc.3) IOCTaTHBO
BKa3aTH KIHIEBI TOYKU TpyOompoBoay, 1
Oyzae CTBOpeHUH THy4KHH TpyOOmpoBiz Mi-
HIMaJbHOI JIOBXKHHU 3 ypaxXyBaHHSIM MiHI-
MaJIBHOTO paJilycy 3TMHY 1 yMOB Horo mpo-
XOJKEHHS yepe3 oOpaHi TOUKH.

[Ipu 3MiHI MOJIO’KEHHST KOMITOHEHTIB 30i-
PKH, TOBKUHH TaKUX TPYOOIIPOBOJIIB Tepe-
PaxoBYIOThCS aBTOMaTH4HO. [IpoekTyBaib-
HUK MOXe€ 3a/1aTi (PIKCOBaHY JOBXHUHY Ta-
koro TpybompoBoay i SolidWorks Routing
MPOKJIa/Ie MapmpyT 3 ypaxyBaHHIM I[bOTO
3HAYeHHS.
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BUCHOBOK

[TincymoByrOUM BUKIIaJieHE POOUMO BH-
CHOBOK, IO 3aBJSKM BUKOPHCTAHHIO TIPO-
rpamaoro komiekcy SolidWorks, moxxHa
ICTOTHO CKOPOTHUTH 4Yac MPOEKTyBaHHS 1
YHUKHYTH 0aratb0oX MOMUJIOK IIE Ha CTaiil
PO3pOoOKK TPyOONPOBITHUX CUCTEM. Buko-
PUCTOBYIOUH TPOCTUH iHTEphEHc MOmyIs
SolidWorks Routing MOXIHBO CIPOEKTY-
BaTH Oy/b SIKI TPyOONPOBIJIHI CUCTEMH, SIK1
NPUCYTHI B MpUJIaIaxX 1 KOHCTPYKIISAX BCIX
rajysei OyiBHHUIITBA, MallTUHOOY TyBaHHS 1
B HaTOTra30BOMYy OOJIAJJHAHHI 1 OTPUMATH
Ha BUXO/1 SKICHY acOI[iaTUBHY MO/IEJNb, 1110
MICTUTh BCl KOMIIOHEHTH KOHCTPYKIIIi 1 BC1
TpyOONpPOBiAHI 0OB’SI3KHU.
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Pipeline design in SolidWorks

Eugene Pavlov, Oleg Lifanov

Abstract. It is shown that is the program SolidWorks and what it is intended for, taking into account
also that SolidWorks is a network standard for tree- dimensional solid state design. There are also tree
basic system configurations, which are used depending on the class and complexity of the tasks.

Application in practice of design of SolidWorks provides automatic reception of the license for use
of technologies of tree- dimensional designing which allow to design and bring to the market modern
innovative production.

Respect for those that the SolidWorks program functions on the Windows platform has been trans-
ferred to the Russian language and on- demands DSTU and ESKD.

The use of SolidWorks can significantly reduce labor costs when performing assembly work. The
risibility of tree- dimensional design is fundamentally different from the usual project and allows work-
ers to perform assembly work without contact consultation and ongoing control by engineering person-
nel. SolidWorks can be used for the design in various branches of mechanical engineering, construction,
as well as for installation work on water supply and sewerage pipe systems. There tasks are solved using
the SolidWorks Routing module, which is included in the configuration of the SolidWorks Premium
and is specially designed to facilitate the design of prefabricated and bent pipelines, as well as flexible
hoses. When designing plumbing equipment in pumping stations there is a task to complete the individ-
ual components and nodes of the project to obtain a tree- dimensional model in a complete form.

The inclusion of pipeline equipment in a tree- dimensional model of a object allows solving many
problems already at the design stage and avoiding situations when at the installation stage it is revealed,
that the pipes are incorrectly bent and interfere with the operation of other system nodes, or there is
little free space in the created structure for saying all the necessary communications.

Using the SolidWorks Routing program makes it possible to optimally and compactly place water
and sewer pipes indoors, prevent them from crossing and quickly get accurate data on the needs for
materials and components. Indicates additional modules, which can also be used witch the SolidWorks
program to facilitate the design work on the boring and bent pipelines, flexible lines and communica-
tions.

Keywords: SolidWorks, SolidWorks Routing, program, design, pipeline, pipeline route.
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