5. Ulrich Knaack. Prefabricated systems: Principles of constractions. — Birkhduser
Architecture: 1st Edition, 2012. — 136 p.

6. Ryan E. Smith. Prefab Architecture: A Guide to Modular Design and Construction.
— Wiley: 1 edition, 2010. — 384 p.

7. Mathew Aitchison. Prefab Housing and the Future of Building. — Lund Humphries,
2018. - 192 p.

8. Ryan E. Smith. Offsite Architecture: Constructing the future. Routledge: 1 edition,
2017. — 308 p.

A.B. llInakosa

ITnanuposouno-mexunonocuueckas  KOHUenuus  O0OHO- U MHO205A0EPHBIX
CHIPOUMENILHBIX  00bEKM 08 MHOZOPYHKYUOHAIbHO20 HA3HAYEHUsI HA NPUHUUNAX
MOOyIbHOCH U

B cmamve paccmampusaemca popmuposanue 0cHO8HbIX NOIOHCEHUT NIAHUPOBOUHO-
MEXHON02UYECKOU KOHYENYuu moYeyHoU 3aCmpoliKy 20POOCKUX 3EeMENbHbIX YUACMKOE C
yuemom NOHAMUN MHCUSHEHHO20 YUKIA 00bEeKMO8 U HeCmAaOdunbHOU CUmyayuu Ha poiHKe
KOMMeEPYEeCKOU U U0l Hedguxcumocmu. Aemop npediazaem ucnoib308amsv s0pO8YI0
NAAHUPOBOUHYIO CXEMY C 803MONCHOCHIBIO CO30AHUSA MOOYIIbHBIX CMEHHBIX Yacmell 30aHUs
6 3a6UCUMOCIIU OM CUMYAYUU HA DbIHKE HeOBUMCUMOCMU, Yelel u 3aday Oegeionepa
CMPOUmMenbHO20 NPoeKma.

Knrouesvie cnoea: MHuozosdepHvle cmpoumenvHvle 00beKmMbl, MOOYIbHOE
CINPOUMENbCME0, JHCUSHEHHBLIL YUK CHIPOUMENbHO20 00beKma.

A. Shpakova

Planning-technological concept of one and multiple-built construction objects of
multifunctional appointment on the principles of modularity

The article deals with the formation of the main provisions of the planning and
technological concept of point building of urban land plots taking into account the
concepts of the life cycle of objects and the unstable situation in the market of commercial
and residential real estate. The author proposes to use a sound plan scheme with the
possibility of creating modular variable parts of the building, depending on the situation
on the real estate market, the goals and objectives of the developer of the construction
project.

Key words: multicore building objects, modular construction, life cycle of a building
object.
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BUILDING INFORMATION MODELLING: GENERAL OVERVIEW

This article presents a quick review for Building Information Modeling (BIM) in the
past and the anticipated benefits in the future and why BIM is considered as an intelligent
model and why we have to use BIM as our concept by explaining how BIM goes further
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than traditional cad drawings. The selection of suitable Architectural Software is
discussed.
Keywords: Building Information Modeling, ASHRAE, HVAC, Renewable Energy.

Introduction: Building Information Modeling (BIM) is defined as the process of
generating and dealing building data throughout its life cycle using three dimensional, real
time, dynamic building modeling software to decrease wasted time and means in building
design and construction. This process creates the building information model (also
abbreviated as BIM), which covers building geometry, three-dimensional relationships,
geographic information, and quantities as well as properties of building components,
including the life cycle procedures of construction and facility operation. Building
Information Modeling (BIM, the process) started as a common name for a range of
activities in object oriented Computer Aided Design (CAD). CAD supports the
representation of building components in terms of their 3D geometric and non-geometric
(functional) attributes and relationships, as discussed in [1-6].

The results of developing sustainable architecture are founded on the symbiosis of
ecologists and architects. It began with these two professional groups proposing a change
in the function of the building, i.e., a transition from a linear approach to a closed
circulation plan. Therefore, from an ecological point of view, the plan of the building
function has become a paradigm. In a linear pattern, the building is treated as a “place of
processing natural resources into waste”. For example, energy is “converted” into heat
losses, clean water into sewage, fresh air is converted into used air, materials and
consumer goods into classical waste. In a closed circulation plan, a building may change
from a voracious consumer of energy and all other resources, into a more self-sufficient
unit. It will be possible to use much less energy for heating in winter, and cooling and
ventilation in the summer. Part of the water can not only be saved, but also re-used.
Generally, a large amount of waste can be avoided altogether, or used again. The
transition from one plan to another is evolutionarily.

The concept of integrated architectural design was originally evolved from a small
demonstration project in Canada where architects with different professional backgrounds
are involved in the design of the project, using existing building technologies and taking
all aspects of the technical requirements, the concept of integrated architectural design
into account. This concept of integrated construction is widely used in architectural
design, and it is continuously improved and perfected in practice. The concept of
sustainable development needs to take into account a future trend of development, strict
design in the form of building, function, etc., can get the maximum economic benefits
through less investment, to achieve the sustainable development of architectural design,
architectural design in the process, the concept of sustainable development needs to be run
through the entire design process and be able to make full use of all effective resources to

Obtain the maximum economic benefit under the premise of sustainable development.
The integrated design of a building requires close coordination between different
professional designers and follows a green design concept in terms of form, function and
cost of the building needs to achieve a sustainable design approach. The integrated
building design method belongs to a brand new design method. This design concept runs
through the whole process of building design and is a comprehensive database containing
building information. The building information model is an important part of the
integrated design standard. The Building Information Model (BIM), abbreviated as BIM,
combines various geometric information and related functional requirements to bring
together all the information in one construction project to form a comprehensive
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information management system. BIM is a design software for integrated design, to meet
the different design requirements in the integrated design process.

BIM allows rigorous analyses of designs, models, and data which are digitally
interlinked allow constant examination of every change made and validated. Sharing of
both, data and graphics are converted and made visible to all the project stakeholders
alongside architects to see the whole as-built design. Like CDE allows special ease while
dealing with sub-contractors and cross-team RFIs are generated. A single repository
model ensures greater consistency in design update and information fetching which
reduced the errors in construction planning and management.

In an environment of sustainable development of buildings, we should save the design
concept throughout the architectural design, we should focus on resource conservation. To
protect resources, one must adhere to a new mode of production and management and an
intensive mode of production based on low consumption of resources. It is also a picture
of the development of integrated buildings, which can effectively design the building
space, improve the utilization efficiency of buildings and make efficient use of
construction resources, forming a high efficiency, low energy consumption building
development model.

The Concept of BIM: BIM is considered as an intelligent model based process that
delivers insight to support the engineers to plan, design, construct, and manage buildings
as well as infrastructure, as presented in [1]. Therefore, BIM goes further than traditional
CAD drawings by providing intelligence to individual building components (e.g windows,
walls or chillers, energy resources) as well as providing system and building wide
information and awareness (system flows or building loads) in addition to simple three-
dimensional relationships. The BIM process comprises participants from the entire project
life cycle (architect, engineer, contractor, owner, facilities management, etc.) who all
contribute and communicate with BIM designers, who are asked to deliver more accurate
energy modelling data. It is significant to not consider and think that BIM is a software;
BIM should be considered as the process of creating and using digital models for design,
construction and/or operations of building projects as illustrated in Figure 1.
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Figure 1: BIM Functions
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However, these models combine intelligent 2D and 3D objects used to define a
building design, along with external factors, such as geographic location and local
conditions, into a essential building database that provides a single, integrated source for
all information related with that building’s design. The “intelligence” attributed to the
objects includes parametrically defined graphical and non-graphical information, giving
the architects, engineers, and contractors the ability to represent geometric and functional
relationships between building elements. This information feeds an integrated database,
which in turn feeds all design documents and schedules as demonstrated in Figure 1.

The used vocabulary and set of definitions for BIM: To clarify the benefits and
prospects offered by BIM and integration, it is important to develop a reliable vocabulary
and set of definitions as a foundation for the discussion, as presented in [2]. This
Reference illustrates the related vocabulary and set of definitions related to BIM.
Therefore, implementing Building Information Modelling (BIM) tools and processes on
projects on the globe, the Architecture, Engineering and Construction (AEC) industry is
quickly moving towards BIM adoption, as displayed in Figure 2.
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Figure 2: BIM Components

This calls for higher levels of interoperability. BIM is very useful for Economics
Sustainability and Climate Protection. Furthermore, there are different benefits of BIM for
Specifically the Heat Ventilation Air Conditioning (HVAC) industry and ASHRAE; as
presented in [2] and displayed in Figure 1. Many related engineers to this industry can
benefit from BIM. So, embracing and adopting BIM processes in many ways as depicted
in Figure 3.
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Figure 3: BIM From Design to Construction via Interfacing Management

Benefits of BIM to HVAC Industry: The HVAC industry is wide and expanding.
Some of the disciplines and trades that fall under the category of HVAC include, but are
not limited to: HVAC engineers; HVAC contractors; Building scientists; Energy
modelers;

Building performance modelers; Specification writers; Facility managers;
Commissioning agents; Test and balance agents; Building automation integrators;
Researchers; Students; Faculty; and Manufacturers of major system components (e.g.,
from refrigeration to piping, from distribution devices to valves). In this guide [2], these
disciplines and trades are broadly described as:

a) The design professional,
b) Construction professional,
c) Manufacturer,
d) Software developer,
e) Academic, and

ASHRAE society.

The benefits for each of these broad categories are described in [2].

Realizing the benefits of implementing Building Information Modelling (BIM) tools
and processes on projects worldwide, the Architecture, Engineering And Construction
(AEC) industry is rapidly moving towards BIM adoption. This calls for higher levels of
interoperability amongst existing design and analysis tools used by various project team
members. An approach to achieving higher levels of BIM maturity and interoperability is
to adopt open, non-proprietary data exchange standards such as the Industry Foundation
Classes (IFC).

Efforts are currently underway to establish IFC-compliance in analysis tools.

Establishing interoperability between architectural BIM models and energy analysis
tools has been a challenging effort. With the industry chasing renewable energy targets for
existing and new building stock, it becomes imperative to incorporate analysis tools for
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Renewable Energy Systems (RES) in this effort. A surplus of tools is used by the project
team to assess the performance of various RES in existing buildings or in post-design
stages of new buildings. A holistic RES simulation tool is required that can assess various
RES and their impact on the building’s energy consumption, carbon emissions and
operational costs. Developing this tool’s interoperability with architectural BIM models
would lead to higher adoption. The aim of this thesis is to develop a methodology to
support renewable energy simulation by using architectural BIM models based on open
data exchange standards thereby enhancing their interoperability. Many research studies
involved a literature review of the existing RES analysis methods and approaches of
developing IFC-compliant analysis tools. A methodology was developed that involved a
standardized conceptual framework that can be used to establish compliance in RES
analysis tools with open-data exchange schemas. The conceptual framework was
implemented in a solar PV simulation model by means of a prototype. The prototype was
validated against existing PV analysis tools and presented to industry experts to gain their
feedback. It was concluded that the tool supported RES assessment of buildings in early
design stages and could be widely adopted as a BIM tool by the AEC industry. The
selection of suitable Architectural Software could be based on some analysis and
comparison as described in Figure 4, as discussed in [4].

[ (anmicad
Figure 4: Chart for Selection of the suitable Architectural Software

It is recommended to raise the question: Which CAD or BIM software should one
use? It Sounds: that depends. What functionality is needed? What are the priorities with
regard to cost, comparability, interoperability? Are a Mac or a PC is used? Therefore,
defining which software to use can be a complicated procedure. There are a lot of
varieties out there as well as the marketing availability.

The selection of suitable Architectural Software is discussed.
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Benefits And Barriers of BIM: However, benefits and barriers of BIM were
discussed in [3]. The presented benefits (which are arranged with importance based on
replies from distributed questioners) are:

a) Reducing Time,
b) Reducing Cost,
c) Reducing Human Resources,
d) Improving the Quality,
e) Sustainability, and
Creativity
Meanwhile, the drawbacks are listed in [3] as:
a) Copy right cost and Training,
b) Waste time and human resources,
C) Unsuitable for Projects,
d) Refusal of People to learn, and
e) Current technology is enough.

Conclusions: The article discusses some concepts related to BIM. Then, it illustrates
how to find the related definitions and vocabulary to BIM. Meanwhile, it presents the
disciplines and trades related to BIM. BIM also could facilitate the integration of
renewable energy like PV modules. Furthermore it illustrates some benefits and
drawbacks of BIM. The selection of suitable Architectural Software is discussed.
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Xacan Axmeo, B.1. /lonenko

Ingpopmayiiine mooenrosanns oyoieenv: 3a2anbHuil 02110

s cmamms npedcmaesnse KOpomKull 02110 IHHOPMAYIUHO20 MOOent08ants 0yJiani
(BIM) y munynromy ma ouixysani nepesazu 6 maiudymuvomy, nokazye uomy BIM
PO327150AEMbCAL SIK THMENeKMYaibHa MOOeNb | YoMy Mu nosunti sukopucmosysamu BIM
K KoHyenyiro, noscuwiouu ye mum, wo BIM sunepedoicae mpaouyitini npoepamu ons
Kkpecaenna.  062080pembest  GuOIp  8iONOBIOHO20 — APXIMEKMYPHO20 — NPOSPAMHOZO0
3abe3neyenns.

Kniouosi cnosa: ingpopmauinne mooeniosanns oyoieni, ASHRAE, HVAC,
HOHO06/1106aHI 0)cepena eHepeil.
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Xacan Axmeo, B.U. /lonenko

Hudhopmayuonnoe mooenuposanue 30anuii: oouuii 0630p

Oma cmamwva npedcmagnsem Kpamkuil 0030p UHDOPMAYUOHHOZO MOOEAUPOBAHUS
30anua (BIM) e npowniom u odcudaemvie npeumywecmea 6 0Oyoywem, noxasviaem
nouemy BIM paccmampusaemcs kax unmenieKmyanbHas MOOeIb U NOYeMy Mbl OONICHbI
ucnonwvzoeamv BIM xax xonyenyuro, 006vscuss smo mem, umo BIM onepesxcaem
MpaouyuoHHvie npocpammsl 01a yepuenus. Qbcyxcoaemcs 6b100p COOMBEMCMBYIOUE20
apxXumeKmypHo2o npocpammHo2o obecnedeHus.

Knrwuesvie cnosa: ungpopmayuonnoe mooenuposanue 3oanus, ASHRAE, HVAC,
60300H06151€Mble UCIMOYHUKU IHEPZUU.
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[HmKeHepHUi IHCTUTYT 3a0pPi3bKOTr0 HAIlIOHAJIBHOTO YHIBEPCUTETY

BIIUB JIOJACBKOI'O ®AKTOPY HA JE®POPMYBAHHAA
BYJIBEJIb, CIIOPY] TA HA YMOBMU ITPO’KUBAHHSI MEILIKAHIIIB

Ha peanvnux npuknadax nasedeni paxmopu 2py6020 HeXMY8aHHA GUMO2aMU Md
npasunamu OyOi6enbHUX HOPM MA HOPM eKChuyamayii , sKi npuseenu 00 asapiiiHo20
cmany  6acamocekyitinux — OVOUHKIE ma OUCKOM@PDOPMHO20 NPONCUBAHHS  THOOE.
Bionoenenna asapitinoco cmawny 6yoigenv 30iliCHEHO pO3pPOOIEHUM  THHOBAYILIHUM
MemoooM YNPABNIHHAM Oehopmayismu OCHO8 NeppopyeaHHAM wWapy OCHO8U OYPIHHAM
20PU3OHMANLHUX C8EPONOSUH 3MIHHUX NAPAMEMPIB.

Knrouoei cnosa: mennoghizuuni ymosu oyoieens, oeghopmauii 6yoieens, 3imKkHeHHA
Oyodieens, asapiiinuii cman, po3’cOnanHA GyOuHKie.

IMocranoBka mpoGiaemMu. Y 3B’s3Ky i3 CYITEBUM CKOPOYEHHSIM KalliTaJbHOTO
OymiBHMITBAa B YKpaiHi 1O Pi3HUM MpPUYHHAM, 3 SKUX OCHOBHOIO € €KOHOMiYHa KpH3a,
JOCHUTDH BiJIIOBiaIbHUM TUTaHHSAM € 30epexkeHHs icHyro4oro OyniBensHOro (oHmy. Lle
MMUTaHHS CYTTEBO YCKIAOHAETBCS Yy 3B’S3KYy 13 HAsBHICTIO BEJIMKOI KiIBKOCTI
nepopmoBaHux 00’ekTiB. JlaHa cHTyamisi CyTTEBUM YHHOM IIOB’si3aHa 13 (ismuHO-
TEXHIYHUM CTaHOM Oy[iBenb, CIOpyHd Ta iX KOHCTPYKIH, SKa BIUIMBA€ TAaKOX Ha
KoM(OpPTHE IPIKUBAHHS JFOJICH.

Anani3 pochimkens Ta myOaikamiii. [lepopmyBaHHS OyniBenbHHX 00 €KTIiB
MPOBOKYIOTh Pi3HI TPUPOJHI, TEXHOTCHHI UYMHHUKHW, a TaKOX JIOAChKI (DaKkTopH.
Be3yMOBHO, OCHOBHUMH YHHHHKaMH BIUIUBY Ha Oe3MeKy Oy/iBenb, CIOpPYH SBISIOTHCS
OpUPOAHI Ta CTUXiiHI jmxa. [1]. Ane HemanoBaXHMMH (aKTOpaMH BIUIMBY Ha CTaH
OymiBenb Ta CIOPYH € Cy0 €KTHBHA CTOpPOHA SIKOCTI OYHIBHHIITBA Ta €KCIUTyaTarii, Je
3HAYHO BiJirpae JoAchkuit haktop [2]. OcobmuBo nei GpakTop MO3HAYMBCS B MEPEXiTHUH
Hepiol Bifl IUIAHOBOTO TOCIOJAPIOBAHHS [0 PHUHKOBHX BiJHOCHH, KOJH Bif0OyBajach
neperaya JKMTJIA [O KOMYHaldbHOI BiacHOCTI. He MeHII BaXMBYy pOJIb BIUIMBY
TMOACKKOTO (akTopy Ha craH OymiBens Ta CIOpYH Bidirpana mepenada >KATIOBHX
OYIMHKIB B/l MANPUEMCTB B KOMYHAIIbHY BJIAaCHICTbh, @ TAKOXK [TPUBATU3ALIIS XKUTJIA, KON
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