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IMPOEKTYBAHHA CUCTEM KUTTE3ABE3IIEYEHHA
KUTJIOBOI'O KOMIIVIEKCY

Y pobomi npoananizosano 3acmocysanns BIM-mexnonoeiti y wacmuni npoexmysants CUcmeMm Hcumme3abe3neyents Jcu-
MA0BO20 KOMNIIIEKCY 8 NPOSPAMHOMY npooykmi Renga. Po3pobaeno ancopumm npogedenHs agmompacysans Cucmemu ona-
JIeHHs Ma cucmem 6000NOCMAYAHHA Ma 60006i06edeHHA. Busnaueno nepesazu ma nedoniku UKOpUCMAHHA NPUKIAOHUX 0i0-
siomex 06pano2o nPocpamHo2o nPoOyKmy ma npoghecivinux 6ioniomex 0O1A0HANHHS 610 BUPOOHUKIE MA NPOOEMOHCMPOBAHO
ix npaxmuutre GUKOPUCTAHHSA 011 NOOYO08U THHCEHEPHUX MEPEHC MUNOBO20 NOBEPXY. 3anpOoNnoHO8AHULI MemOO 00360I5€ 3HA-
YHO CKOPOMUMU YAC NPOEKMYBAHHS MPYOONPOBIOHUX CUCmeM, NI020MOBKU OOKYMEeHmayii ma HeceHHi KOpuey8ans npu po3-
Ppobyi npoexkmy.

Knrouoei cnosa: NpoOeKmye6drnHts, cucmemu .wcumme3a6e3neueHHﬂ; cucmema OnajleHHA, lH)ICeHele Mepe.wci; mexHono2ii
iHGhopMayitino2o MOOen08aHHS.

Puc.: 6. bion.: 10.

AKTyaJbHICTh TeMH A0CTigKeHHs1. [TiqBUIIIeHHS SKOCTI BUKOHAHHS OYiBETbHUX MPOEK-
TiB 3aBXJU € TOCTPUM MUTAHHSIM JJIsl IPOEKTHUX OpraHizamii. YpaxyBaHHSI HOPM MPOEKTY-
BaHHsI, TEXHOJIOTIYHOCTI Ta MPUBAOIUBOCTI 111 MalOYTHIX BIIACHHKIB MTOPOKY€E HEOOX1THICTh
NOCTITHOTO BHECEHHSI KOpEryBaHb IpU po3poOii npoekTy. OqHaK BHECEHHS KOPETyBaHb y BKe
ICHYIOUY YaCTUHY TIPOEKTY CTA€ TOTCHIIIHOIO MPUYHUHOIO 3HIKCHHS SKOCTI.

ITocTanoBka npodaemu. Ha mpakTuili BUSBICHHS IPOPaXyHKiB y)Ke Ha eTami Oy/iBHHII-
TBa 3HAYHO YIOBUIbHIOE BUKOHAHHS MOHTOXKHHUX POOIT Ta MPU3BOJAMTH /10 30UIBIICHHS BapTO-
cTi OyaiBHMLTBA. Haif01nb11 mommpeHuMH € mpo0ieMu 3 HaKJIaJaHHAM Pi3HOMaHITHUX Tpac Ta
MOBITPONPOBO/IB HA €JIEMEHTH OTOPOKYBAIBHUX KOHCTPYKITIH.

AHaJi3 ocTaHHIX AocaiTKeHb i myOaikaniii. BpaxyBaHHs BCiX aclieKTiB MPOBEACHOT0 KO-
peryBaHHsI MOXKJIMBE JIUIIE MPU KOMIUIEKCHOMY IMPOEKTYBAaHHI BCiX CUCTEM B OJHOMY Mporpa-
MHOMY IaKeTi Ta 3 OJTHOYaCHUM JOCTynoM mpoekTaHTiB [1]. [Togibna oprauizaris mpoeKTy-
BaHHs BXKE MIATPUMYEThCs OaraThma mporpamMHuMu mpomaykramu: Autodesk, Revit, Renga,
Tekla, Catia. Anaini3 ocTaHHIX IMyOJiKaIiii BKa3ye Ha NepCHeKTHUBHICTh 3aCTOCYBAHHS B MPOE-
KTYBaHHI TPOAYKTIB 13 MIATPUMKOIO TEXHOJOTIH iH(popMariitHoro mojentoBanHs (BIM-
TEXHOJIOTiH) [2]. 3a JaHMMH OMUTYBaHHS, IPoBeAeHOTO cepen cuemiainictiB y CIIA, 79 % ko-
pYCTyBayiB BKa3ylOTh Ha MOJIMIICHHS SIKOCTI MPOEKTIB, BUKOHAHUX 13 BUKOpUCTaHHIM BIM-
TEXHOJIOT1H, 30KpeMa 3a PaxyHOK 3MEHIIEeHHs 3anuTiB Ha iHpopmarito (RFI) ta 3meHmeHHs
npo0JeM KoopauHalii Ha Micisax [3].

BujineHnsi HeTOCTiIKEHUX YACTHH 3arajibHoi mpodJemu. J{ocsig 3acrocyBanns BIM-
TEXHOJIOT1M Y BITYM3HSAHOMY OYIIBHUIITBI BXKE JOCHTH BarOMHUi, aje HE B YACTHHI MPOEKTY-
BaHHS CHUCTEM JKUTTe3a0e3nedeHHs. i1 MpuKiIamay, MOXKIUBICTh TPACYBaHHS CUCTEM BOJIOTIO-
CTa4yaHHS B UIMPOKO PO3MOBCIOKEHOMY MPOrpaMHOMY MpOAYyKTi Renga 3’sBumacs nuiie Ha-
npukinui 2018 poky [4].

MeTo10 €TaTTi € JOCTIKEHHSI CY4YaCHUX MOMJIMBOCTEH IpOorpamMHOro mpoaykty Renga
IpY MPOEKTYBaHHI CUCTEM >KUTTe3a0e3MeUeHHs Ha PUKJIa/ll )KUTJIOBOTO KOMILIEKCY Mpisi-1y
MicTi UepHirosi.

Bukiaa ocHoBHOro martepiajy. XKutinoBuil komrmiekc Mpisi-1 ob6pano came uepes3 HE0O-
X1HICTh BHECEHHS JI0 ICHYIOYOTO TPOEKTY MACH 3MiH, IOYWHAIOYH BiJ] €JIEMEHTIB 30BHIIITHHOTO
03/100JICHHS Ta 3aKIHUYIOUHN CIPSHKEHHSM 3 YXKe icCHyrouoro Oyaisiero (puc. 1) [5].

dopMyBaHHSI BXIJIHUX IaHUX, HCOOXITHUX JJIA MIPOEKTYBAHHS, Y MPOTPaMHOMY MPOAYKTI
Renga npoBoaunu 3a MaTepianaMu caiTy 3a0yJOBHUKA. ByiBist KOMIUIEKCY 1€ MOHOJITHO-
KapkacHa OyAiBJIs 31 CTPIYKOBUM (yHIAMEHTOM, CTIHA BUKOHAHI 13 CHUTIKATHOT IIETJIU Ta yTel-
JeH1 MHOMOJICTHPONIOM (puc. 2). [lepekpuTTs BUKOHAHO 3a11300€TOHHUMH TUTUTAMH TOBIIH-
HO1o 220 MM. BHyTpimmHI neperopoku 3 ra3o0eToHy ToBmHOW0 100 MM.
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Puc. 1. 3acanvruii euenso scumuosozo komniexcy Mpis-1 ma vioeo sizyanizayis [5]

JI>xepesioM MUTHOTO BOJOMOCTauYaHHsI KOMIUIEKCY € iCHylo4a Michbka Mepeka. Marictpa-
JBHI TPYOOIIPOBOIM MPOKJIAJEH] B MiABAILHOMY MpuUMilieHHI. [1igKII0ueHHs CIOKUBaYiB BU-
KOHaHE CTaleBUMHU Bojorazomnposigaumu tpyodamu 3a JICTY 8936:2019. Binsin moOyToBUX
CTIYHUX BOJI B/l CAaHITAPHO-TEXHIYHHUX MPUIAIIB 3IIHCHIOETHCS B ICHYIOUY KaHATI3AIIHHY Me-
pexy. Mepexi moOyToBoi KaHami3amii BUKOHaHI i3 MOJIMEPHUX TPYO 1 (haCOHHUX YAaCTUH 3a
JACTY b B.2.5-32:2007. [IpuMimieHHsT ONATIOIOTHCS BiJ 1HIWBIAyadIbHOI CHCTEMH OMaJICHHS.
Y npuMinieHHsIX nepeadayeHa MPUILTHBHO-BUTSKHA BEHTUIISIIIS.

Puc. 2. JKumnosuii komnnexc y npoyeci 6yoienuymesa [6]

Ha ocHOBI oTprMaHNX JaHUX PO KOMIUIEKC MPOBEIH MOOYI0BY apXiTEKTYpHOI YaCTHHU
mozeni (puc. 3). Peanizauis BIM-texHonoriii B 00paHoMy HNpOrpaMHOMY MAaKeTi 1HTYiTUBHO
3po3ymina, a opopMIIeHHST poOOYOT0 MPOCTOPY HABITH ACKETUYHE, 1[0 € PE3yJIbTATOM BJIAJIOi
KOHIIETILiT TONepeIHbOT0 BCTAHOBJIEHHSI OCHOBHHX ITapaMeTpiB NpoeKTyBaHHs. ToOTo ams cTi-
HOBHX KOHCTPYKIIIH TIONIEPEHBO 3a7aBaJIUCs TOBIIMHA Ta MaTepiaj KOXKHOTO IIapy, BUA Ta
KOJIip 037100JIeHHs. Y Mpolieci MOJIETIOBaHHI Taka KOHIEMIIis 3a0e3neuye BIEeBHEHICTh Ta 3HA-
YHY €KOHOMiIo Jacy. KpiM Toro, ogHOYacHO 30MpaeThes iH(GOpMAILIis [UIsE CTBOPEHHS KOIITO-
PHUCHOI TOKYMEHTallii.
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[ToOGy 0By iH)XEHEPHUX MEPEX MPOBEAEMO /ISl TUIIOBOTO TOBEpXY (pHUc. 4, @) 1 MOYHEMO 3
CHUCTEMH OTTaJIeHHs. BiJIIMOBITHO /10 TPOEKTY KOXKHA KBAPTUPA Ma€ 1HAMBIAyaIbHE OMMAJICHHS Ta
o0aHaHa IBOKOHTYPHUM Ta30BUM KOTJIOM. BUKOHYeMO momepeHe HalaIlTyBaHHS MPaBUII
MPOKJIaIaHHs TPyOOnpoBOIiB onasieHHs. [[pu3HavyaeMo marepian TpyOOIpOBOIiB, IEPEIiK ¢a-
COHHHX €JIEMEHTIB Ta JlilaMeTpH TpyO, 1110 MOKYTh BUKOPHCTOBYBaTHCs. BcTaHOBIIOEMO BifC-
TaHi BiJ CTIH Ta TUIMT TIEPEKPHUTTS A0 TPpyOOnpoBoaiB. JJis JaHOTO MPOEKTY 0OpaHO MOJITPO-
miJeHoBi TpyOu [7] 30BHIImHIM niamMerpoM 20 MM 3 MPOKJIAJAHHSAM IO TiAPOi30JAIii TUIUT
MEPEKPUTTS B IIapi MOHOJIITHOI OETOHHOI HAJTMBHOI M1/IOTH. ABTOTpacyBaHHs TPyOOIIPOBOTY
OTIaJICHHS PO3TJITHEMO HA MPUKJIIA/l KyTOBOI KBApTUPU THIIOBOTO TIOBEPXY (puUc. 4, 6).

Po3paxyBaBiu TEIIOBi BTpaTy KyTOBOI KBapTHPH [8] MpUHATILIN 10 BUCHOBKY TPO JOCTAT-
HICTh BCTAHOBJICHHS CTAJIEBUX PaAiaTOPiB OMaIeHHS TUITY 22 3 OIYHUM ITiJKITIOYCHHSIM JJOBXKHU-
Hoto 1500 MM st kyxHi, 800 MM miist 6ankony Ta 900 MM st KiMHaTH. BucoTy pamiaTopiB
JUis OAJIKOHY Ta KyXHi 3 €CTETUYHUX MipKyBaHb 3MeHIIWIH 10 300 MM. CxeMy MiKITIOUSHHS
pazniaTopiB oOpaim 1BOTpYOHY (puc. 5).

Ha BigmiHy Bif moOyZI0BU apXiTEKTYPHOI YaCTUHM MPOEKTY MOOYA0BAa CUCTEMH OIaJCHHS
B IIporpaMHOMY TIpoIyKTi Renga He € IHTYiTUBHO 3p03yMinor. Oco0nuBo MpodIeMaTUIHUM €
poboTa 3 MpuB’sI3KaMu MPH peiaryBaHH1 TPUBUMIPHOI CUCTEMH TPYOOIIPOBOIIB.

3a aHAJIOTIYHUM aJTOPUTMOM TPOBENICHO aBTOTPACYBAHHS MEPEK BOJIOIIOCTAYaHHS Ta BO-
noBiaBeneHHs (puc. 6). XoJaoaHe BOJOMOCTauYaHHs IEHTpali3oBane. By3om 00Ky po3ramio-
BaHO B TEXHIYHIN HimIl BaHHOI KiMHaTH. CIIO’)KMBaYaMH XOJIOJHOI BOJHU JIJISi pO3PaxyHKY Jia-
MeTpiB TpyO BOJOMOCTaYaHHS Ta BOJOBIABEICHH 00paHO 11’ ATh CaHITApHUX MpPUIIaIiB.

Jlo He3HAYHMX HEIOJIKIB MPH MPOEKTYBaHHI CHCTEM BOJIOIIOCTAYaHHSI MOXHA BITHECTH 00-
MexeHy 0i0mioTeky Mozeneil obnajHaHHs Ta MOMUJIKM B iX mapameTpax. OOuaBa HeloNMiKU
MOCTYTIOBO HIBEIOIOTHCS MOSBOIO MpodeciiHux 010110TeK 00JIalHaHHS BiJl BUPOOHUKIB [9;
10]. Tomy 3a yMOBH NMOCTIHHOTO MOHITOPUHTY 010710TE€K PO3IIISIHYTHH TPOTPAMHHNA MPOIYKT
YK€ MOXE BUKOPHCTOBYBATHCS IS SIKICHOTO IPOEKTYBAHHSI CUCTEM KHUTT€3a0€3ICUCHHSI.
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KimHata
18,68 m*

Puc. 4. Tunosuii nogepx:

a — cxema munogo2o nogepxy, b — eizyanizayis Kymoeoi keapmupu

|

Puc. 5. Cxema npoknadanns cucmemu onaieHms
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Puc. 6. Cxema npoxnaoanns cucmemu 6000noCmauanus ma 60008i08€0eHH s

Bucnosku. [lepexin Ha mporpamHi NpoAyKTH 3 miaTpuMkoro BIM-texHosoriit aiiicHo Ha-
Jla€ LIIMH psij epeBar NpOeKTHUM oprasizanisiM. OCHOBHUMM 3 SIKUX € YHUKHEHHS TOMMJIOK
NP MPOKJIaIaHHi Ta pefaryBaHHI TPyOOIPOBIAHUX CHCTEM, CKOPOUCHHS 4acy MPOEKTYBaHHS
Ta MiATOTOBKHU JOKyMEHTAIlil. 3HaUHUI MOMUT Ha TEXHOJIOT1] iIHPOPMALIHHOTO MOIETIOBAaHHS
3a KOPJIOHOM Ta aKTUBHUI PO3BUTOK BiATOBIIHOTO MPOTPAMHOTO 3a0€3MEUEHHS € IO TOBXOM
1 17151 HABYAITFHUX 3aKJIa/liB JJIsl aKTHBHINIIOTO TIEPEX0/1y Ha MiATOTOBKY NPOQUIBHUX Cremiai-
cTiB 31 3HaHHAM BIM-TexHomoriii.
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UDC 697
Timur Hanieiev, Marina Barbash, Gennady Bolotov, Maksym Bolotov
DESIGN OF LIFE SUPPORT SYSTEMS FOR THE HOUSING COMPLEX

Urgency of the research. Improving the quality of construction projects is a topical issue for design organizations. Taking
into account design norms makes it necessary to make adjustments to an already existing part of the project, which becomes a
potential cause of a decrease in quality.

Target setting. Identification of miscalculations during the construction phase significantly slows down the
implementation of installation work and leads to an increase in the cost of construction. Most often these are problems with
the imposition of various routes and air ducts on the elements of the enclosing structures.

Actual scientific researches and issues analysis. According to a survey conducted among specialists in the United States,
79% of users indicate an improvement in the quality of projects completed using BIM technologies by reducing requests for
information (RF1) and reducing coordination problems on the ground.
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Uninvestigated parts of general matters defining. The experience of using BIM technologies in domestic construction is
quite significant, but not in terms of designing life support systems. The ability to design water supply systems in the Renga
software product appeared only at the end of 2018.

The research objective The purpose of this article is to analyze the modern capabilities of the Renga software product in
the design of life support systems using the example of a residential complex in the city of Chernigov.

The statement of basic materials. The construction of the architectural part of the model has been carried out. An
algorithm for autorouting the heating system after calculating heat losses for a corner apartment of a typical floor is proposed.
Water supply and sewerage networks have been designed. The advantages and disadvantages of using the applied libraries of
the selected software product are determined and their practical use for building engineering networks of a typical floor is
demonstrated.

Conclusions. The transition to software products with support for BIM technologies brings advantages to design
organizations: avoidance of errors when laying and editing piping systems, reducing design time and preparing documentation.
The demand and active development of the corresponding sofiware is an impetus for educational institutions for an active
transition to training specialists with knowledge of BIM technologies.

Keywords: design, life support systems, heating system, engineering networks; information modeling technologies.
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