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Opecpka IepkaBHa akageMis OyIiBHHULITBA Ta apXiTekTypH, M. Oxeca

Hns  OyniBenbHOI ramysi  3a0e3ledeHHS EKOHOMHOTO — BHKOPHUCTaHHSA
EHEePreTUYHUX PECYpCiB NMOBHHHE PO3B’A3yBaTHUCS B IEpLIy 4Yepry 3a paxyHOK
CYTTEBOTO 3HIKEHHSI BUTpAT TEIUIOTH Ha ONajieHHs OyaAuHKiB. TepMoMoepHizamis
OyIMHKIB [103BOJIIE 3MEHIINTH KOoMyHanmbHI miarexi (Ha 30-80%), cyrreBo
OCYYaCHHUTH 30BHIIIHIM BUIIIS] Ta MiABUIINTH SKICTh niepeOyBanHs [1].

MeTtoro pobOTH € CTBOPSHHS MOJCTI €HEProCloXKUBaHHA OymiBIi 3a
nonomororo Autodesk Revit Ha 6a3i iHopmaniiiHOT MOIENTI HABYATBHOTO KOPITYCY
OJIABA, Ta nopansiuunii aHami3 1i Ha eHeproedexTuBHicTh B INSight 360 [2, 3, 4].

VY mnobynoBawniit 3 gonomororo IIK Revit iHpopmaniiiHiii Moxeni Oymii,
BUJIAISIEMO YCi €JIEMEHTH, SKi He MaloTh BIUIMBY Ha CHEPrOCHOXWUBAaHHS (CXOIH,
oropomkenHss Ta iH.). KOXHOMY eneMeHTYy MOMeN 3adaeMoO TepMalibHi
BJIACTHBOCTI. 3a3HayaeMO MICIIE3HAXO/PKCHHsI OyamiBil sl  BCTAHOBIICHHS
KJIIMaTU9IHOT 30HHU.

HacTymHuM KpOKOM € CTBOPEHHS aHaJITUYHOI MOJENI €HEeProCIOXUBaHHS.
[porecc 3aiiMae aeskuil yac, SIKUI 3aJICKHUTh BiJl CKJIAJIHOCTI MOJIENI Ta KIJIbKOCTI
enemenTiB. OTpPUMYEMO EHEPreTHYHY MOJIENIb CHEepProcrnoXKuBaHHS B Revit.
IMomepenHi nii HaTArOTh AOCTYH O JAHHUX IS aHANi3y €HEProeeKTHBHOCTI B
noxarky Insight 360.

VY naHiii eHeprermunoi mozeni (puc. 1) Bxke 3akiazeHa BCs HeoOXimHa
iH(pOpMaIig PO SHEPTOBUTPATH, IDIOMII OTOPOKYBAIBHUX KOHCTPYKINH, TUTOMI
CKJIIHHSI, 30HH, IO TPaHIIOTH 31 30BHIIIHIM NOBITpsM. Ha OCHOBI BChOTO LILOTO
OTPHUMAEMO PO3PAXYHOK CEPEIHBOPIUYHOI CyMU BUTPAT SHEPTil B kWh/m? .
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Puc. 1. 30BHIMIHENWNA BUI MOIEN]



JlomaTok Mae MOKIHBICTh OTPHUMAHHY KIIBKOCTh €HEpril Ha KBaJpaTHHI
MeTp KOHBEPTYBAaTH B BapTICTh B JOJUIapax Ha KBaJpaTHHH MeTp, 3aaBIUM JBa
3HaJYeHHS: WiHy Ha enexkTpoeneprito (KWh) Ta ras (m°).

Insigh 360 mae MOKIHMBICTH TMPOBECTH aHANi3 EHEPrOe(EeKTHBHOCTI CTiH,
BIKOH, KOHCTPYKIIIH Jaxy, OI[IHUTH i CKOpPETryBaTH MPOEKTHI Ta eKCIUTyaTaIliiiHi
(haxTopu. Po3ristHeMO AesKki MOTEHIIHI BapiaHTH MOKPAICHHS eKCIUTyaTaIliifHIX
XapaKTePUCTHK OYIiBITi.

VYTemneHHs 30BHIIIHIX CTiH 3MIHCHIOEMO MUITXOM JOJaBaHHS JO iCHYHOYOT

CTIHM JIONaTKOBOTO MIapy MaTepially 3 BHCOKMMH  TEIUIOi30JISIIAHUMHU
BJIACTUBOCTSIMH.
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Puc. 2. EHeprocio)xuBaHHs MiciIsl yTEIJICHHS 30BHILIHIX CTIH

Awnanizyroun rpadiku (puc. 2), MOXXHa 3pOOHMTH BHCHOBOK, IO YTCIUICHHS
30BHINIHIX CTiH IIApOM MiHepaibHOI BaTtd TOBIIMHOIO 100 MM Jomomoxe
CKOPOTHTH EHEProCIIOKMUBaHHs Oy i Ha 95 KWh/m?/pik, mo ckmagae 21%.

B ananituuHiii Moxeni Oyno 3aJaHO XapakTepucTuky «Bemuki BikHa 3
MOABIMHMM CKJIHHSAM» 3 HH3bKMMH TepMHUYHUMH KoedimieHtamu. B Insight
HAMTEIUTIIIMM BapianToM BikHa € mo3ullist «Trp Loe» 3 moKa3sHUKaMu TEPMIYHOTO
OTI0pY, sIKi BIAMOBIJAI0TH HOPMAaM JIJIs MIBJICHHUX PETiOHIB YKpaiHu.

Tox ananizyrouu rpadiky, MO)KHa 3pOOHMTH BHCHOBOK, IO 3aMiHa CTapux
BIKOH Ha HOBI JIONIOMOXE€ CKOpDOTHTH €HEprocroKMBaHHsS OyxiBmi Ha 53
kKWh/m?/pix, mo cknamae 12%.

B nmanHiil Mojeni (yHKIiO IUIOCKOTO Jaxy BHKOHYE 3alli300€TOHHA ILTHTA
ToBIIMHOIO 200 MM 3 KPUTHYHO HU3KIM ITIOKa3HHKOM TeruioBoro omnopy R. Ilicms
JIOZIaBaHHS IIapy TEIIOBOI 130J1sMii el ITOKa3HUK 3HAYHO 3POCTaE.



Tox ananizyrouu rpadiky, MO)KHa 3pOOUTH BHCHOBOK, IO YTCIUICHHS Jaxy
MiHEpaJbHOIO  BAaTOI0  TOBIIMHOIO 100 MM  JOOmOMOXKE  CKOpPOTHTH
eHeprocnoxusanHs Oyaisi Ha 54 KWh/m?/pik, mo ckamae 12% (puc. 3).
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Puc. 3. EneprocrioxuBaHHs OyAiBIIi MCIs YTEIUICHHS 1aXy

Po3paxyHkn mokasanu, IO Micias BUKOHAHHS KOMIUIEKCHOI MoOepHi3alii
€JIEMEHTIB MozeNi (BiKHA, CTiHHM, ax), MOXKJIMBO CKOPOYEHHs €HEProCIOKUBaHHS
Gymisii Ha 206 KWh/m%/yr, mo cknanae 45%. (puc. 4).

Benchmark Comparison Benchmark Comparison
KWh /m? 7 yr KWh fm* 7 yr

ASHRAE 20.1(473)
ASHRAE 80.1(473)

ARCHIB0(51)
ARGH2030(51)
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Puc. 4. EneprocrnioxuBaHHs Oy IiBIi Micisi KOMIUIEKCHOT MO/IepHI3allii



Cnipg 3a3HayWTH, W0 HABEJCHI PO3paxyHKHM BHUKOHAHI TUNBKA 3 METOIO
JIEeMOHCTpaii BCiX MokIMBOcTeH momatky Insight 360. s oTpuMaHHS peaTbHUX
pe3yIbTaTiB €HEPrOCHIOXIBAHHSA Oy/iBIi, He0OXiTHa OB KOPEKTHA IPOPOOOTKA
enemenTiB BIM-mozerni.

BucuoBok. Insight 360 € Hagssuuaitno nepenektuBanM noaatkom ITK Revit,
sxuii 3 2017 poKy CTpIMKO PO3BHBAETHCSA Ta BUXOIWTH Ha CBITOBHH PHHOK. Xoda
nmomatok Insight 360 B mepury uepry opi€eHTOBaHHMIl Ha aMEPHKAHCHKHN PHHOK, BiH
Jla€ MOXKJIMBICTh KOPUCTYBa4y METOAOM ITiI00PY KJIIMaTHYHIX 30H PI3HUX PETiOHIB
Ta 3Ha4YeHb TEIUIO(I3MYHMX BIACTHBOCTEH MICIEBUX MaTepialiB Ta BHPOOIB,
BUKOPHCTOBYBaTH HOTO MOXKJIMBOCTI JUISi CTBOPEHHS MOJIENE €HeproCoKUBaHHS
OyniBib B YKpaiHi.
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BUILDING ENERGY MODEL

The main goal of this work is building an energy consumption model by using
Autodesk Revit based on the information model of the architectural building of the Odessa
State Academy of Civil Engineering and Architecture and further energy efficiency analysis
in Insight 360. After setting up the information model (set thermal properties for all model
elements, defining the climatic zone, etc.) we can create an analytical model of energy
consumption. The process takes some time, which depends on the complexity of the model
and the number of elements. The previous actions provide access to data for energy
efficiency analysis in the Insight 360 application. On this basis, we have calculated the
amount of energy expenditure in the building, which is 459 kwWh / m?/ yr.

Insight 360 provides an opportunity to analyze the energy efficiency of walls,
windows, roof structures, evaluate and correct design and operational factors. Calculations
have shown that after the complex modernization of main constructional elements of the
model (windows, walls, roof), the energy consumption of the building reduced by 206 kWh /
m? / yr, which is 45%.

Thus, The use of the Autodesk Insight 360 application to create energy-efficient
buildings in Ukraine is possible through the selection of regional climates and the
thermophysical properties of local products.
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