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The role of building information modelling (BIM) in optimizing
energy-resource-saving in construction industry

Abstract: This paper explains the essence of the workflow related to modeling procedures, such
as knowledge bypass and bandwidth, thermal modeling and modeling of technical equipment in the
sense of a model-based planning method.

Models with corresponding additional databases allow integrating the results of calculations, for
example, the space-time dynamics of capacities. Thus, a complete digital process is formed, which
ensures transparency and control, and reduces routine, costly work. Fast and complex visualization of
information through an independent and purposefully designed interface speeds up the workflow and
the decision-making process. Only with such a deliberate approach, all individual steps (processes)
can be combined into a common process.

The BIM method itself is formed as a result of a work process organized in the sense of "lean
management", which ensures through full integration of various modeling directions full transparency
and control, as well as a higher quality of planning.

Keywords: BIM technology, information modeling, software, 3D-models, digital model, visual-
ization.

Introduction: At present, the process of managing complex construction projects for specialized
buildings and facilities of thermal power plants, as well as BIM technology, is at the center of
attention of large companies in the construction and industrial industry [1]. This is due to a rather
large number of modeling directions, each of which contains a large number of boundary conditions
and produces volumetric result data. [2]

The systematization and visualization of voluminous and dynamic information, respectively, leads
to the need to deal with the topic of managing large data, which is reflected in BIM technology, within
which for the management process the search for current information and planning for intersection
of tasks is a central topic.

In particular, for planning the technical equipment of a building, the starting point is the ever-
increasing complexity of buildings, which forces the use of 3D modeling. Up to now, however, this
potential has been used to cover most of the necessary facilities. Currently, 3D models are based
on both geometric parameters and a large number of calculated data. In this case, the previous
forms of Excel sheets serve as the main format, for example, for determining the thermal load, - the
dynamic method of calculating.

In view of the foregoing, the study of the features of construction planning methods and models
within the framework of BIM technology for the purposes of project management at all stages of
the life cycle of construction projects is very important.

The basis of the methodical approach of the planning process is the 3D model of the indicated
components, a combination of 3D geometry and alphanumeric information that can be added to this
model.

At the same time, it should be noted that BIM technology is not software, even if many software
products, in particular CAD systems, are sold under this concept.

BIM technology, defines and sets specific requirements for programs for applying it as a method,
such that they are BIM capable, i.e. could interact. This includes, among other things, parametrized
3D objects with the corresponding alphanumeric information of the object, planned simplified struc-
tures, automated plans for diversifying and evaluating the model, and the functioning of the interface
for data exchange [3]. Such a methodological approach reveals its maximum potential.
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Today, information modeling based on the BIM system is the most effective method for studying
large systems, including estimation tasks: system structure options, the impact of changing various
system parameters - simulation.

Simulation modeling - specially imitating computer programs and programming technologies,
allowing through the analog processes to conduct a purposeful study of the structure and functions
of a real complex process in the computer’s memory in the "simulation" mode, and also to implement
a model planning method.

This short definition indicates the value of the two main elements that are inextricably linked:
the model and the method. This means that in the absence of one of them, BIM does not work as
a whole.

Calculations often also require work in a 3D model, as well as EnEV protection and statics. A
significant drawback of this process is the fact that each participant in the planning process creates
his own 3D model with his own data and there is no single interface between these models and data.

The methods used by companies are schematically shown in Figure 1:

- the surrounding and capacity of the building to assess the distribution of wind pressure, infil-
tration, or convenience;

- Modeling of technical equipment: interaction of power components;

- modeling of illumination: determination of the damage potential by ultraviolet radiation;

- flow simulation: distribution of temperature and humidity inside the building, assessment of
comfort;

- fire simulation: for safety-related issues with respect to the smoke extract;

- Measurements: check the simulation results and record the boundary conditions that must be
applied.

With the help of such a variety of research methods, it is possible to investigate all the issues
that may arise concerning energy and resource saving of industrial and civil facilities with the entire
engineering infrastructure: from the flow around the building and the flow inside the building,
thermal, construction and assembly modeling to modeling the smog flow and lighting.

However, a single problem for these analytical methods several years ago was the autonomy of the
solutions obtained, and a lot of duplicate data that could not be collected in one model. For example,
the inadequate actual state that can be seen from the TGA perspective for large construction projects
is shown in Figure 1. The architect usually provides plans and possibly a 3D model. The planner,
especially the TGA planner, must work according to its requirements in the 3D model.

In recent years, modeling methods have been integrated into the planning process in accordance
with company policy. For this purpose, it was necessary to develop interfaces in the direction of
architecture, building automation, etc., finally, to be able to transfer data and information of various
methods between them.

According to the results of simulation can predict the behavior of the system studied, a process
operation of an object, while maintaining their structure and sequence logic flow over time, which
allows for the source data to obtain information about the process state at certain points in time,
making it possible to evaluate the characteristics of the system.

Simulation models allow to take into account such factors as the presence of discrete and contin-
uous elements, non-linear characteristics of the system, numerous random effects, with subsequent
visualization on the computer screen the entire process, both separately taken and in general. Will
see and identify not the docking and other errors in the design of the object, allowing to predict the
behavior of the system under study.

The simulation model is a special software complex that simulates the activity of a complex object.
It runs parallel interactive computing processes in the computer, which are in their time parameters
(accurate to the scales of time and space) analogs of the processes being studied.

The great advantage of the digital model is not only that practically unlimited number of variables
can be created, visualized and filtered (whether it’s a room, a wall, a window or a door), but that
you can selectively sort these properties (parameters) to merge and select . For example, you can
show all the rooms with EnEV profile "warehouse" on the first level of the building, having an area
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FiGure 1 — Representation of pictures of the company, which belongs to the German authors of the company "Innius",
with the task of collecting and visualizing their data in the BIM process.

of more than 50 m2. Such combinations are very useful if you have buildings with very many rooms
to quickly identify these sought-after rooms.

One of the most important functions in the project is the collection and updating of necessary
information or boundary conditions of calculation. They form the basis for analysis, conclusions,
design of the building structure and, thus, practical importance. In the digital world of BIM, there
are various software systems that allow you to collect data in a clear, structured form.

In addition to collecting information, data visualization is a central topic in the planning process.
The basic property of the BIM method is that all assumed values can be visualized in the 3D model.
In this case, not only alphanumeric data, but also usage profiles or other properties (parameters)
can be reflected. However, events go beyond a simple representation of values. Here you can set
the time frame for visualization and processing. Depending on the nature of the project and the
number of cooperating organizations, due to the large amount of information the model may lose.
In such cases, you can define the corresponding filter sets in the simple BIM program, in which only
the selected variables are displayed (Figure 2).

Ficure 2 — Visualization and coloring of room parameters of the BIM 3D model

conclusion: From the foregoing it follows that information modeling based on the BIM system
has its own peculiarities when designing in terms of the methodological approach and the integrated
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method of planning the integration of the computer-aided design system. This allows to ensure
optimal parameters of energy and resource saving of industrial and civil buildings and structures
with the entire engineering infrastructure, and also organizes the entire construction system from
design to delivery of facilities, with subsequent monitoring throughout the life cycle of operation.
Thus, BIM technologyis a systemsolution.
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L JI.H.lymunes amvmdazo, Bypasus yammos yrusepcumemsi, Acmana, Kasaxeman, 2 Jamack yrueepcumemi, Jlamack,
Cupusa, 3 Kasaxcman Pecnybauxaco, yAmmols skoHoMuKa murucmipaies, Kasaxeman

KypblUIbIC MHAYCTPUSCHIHAA SHEPTEeTUKAJIBIK, PecypcTapabl YHEeMeydi OHTalJIaHAbIPY/1a aKIIapaTThIK,
mozenbaeyain, (BIM) pedi

AnHoTauus: By Makanaja, FUMapaTThiH, ©TKi3y KabijeTTijairi MeH eTmesi KeaeprijiepiHiH, MoJelbey IPOIELy pajaapbiH
TEPMUSIJIBIK, MOZEJIbIEYTE KOHEe MOJIEJIBIK YKOCIAapJiay 9IICiHJIe TEXHUKAJIBIK, *Kab/IbIKTap/ibl MOJEJbIAEYTe OalIaHbICTBI YKYMBIC
MPOIIECIHIH MaHbBI3AbUIBIFBI TYCIHIIpiIei.

Kocpimmma gepexTepre coiikec 6a3asiapbl 6ap MOIENbIEP, €CemTey HoTHrKesepin OGipikripyre mMyMKinAik Gepeni, MbICAJIEL,
KEHICTIKTeri yakpITIIa KyaTThUIbIK JuHamMukacbl. Ocbuiaiiimna, MeJip/ikTi >koHe OakbLIayAbl KAMTaMachl3 €TeTiH >KoHe
KaparaibiM, KbIMOAT »KYMBICBIH a3aiTaThIH TOJIBIK UM PJIBIK, IIPOIECC KAJbIITacaabl. Toyesici3 xKoHe MaKCaTThl TYPE XKACAJFaH
uHTEP(dENC apKbLIbl aKIaPATTBIH Te3 »KOHE KYPAEJi BU3YaJU3AIMSIJIBIK, KYMBIC YP/ICIH 2KoHe MIelniM KaObuigay Y/epicin
KbUIaMaaTaasl. MyHall olylaHbIIFaH ToCLIIep Ke3inge raHa GapJiblK »Keke Kajgamaap (YpAicTep) oprak, ypiicke GipikTipimyi
MYMKiH.

BIM ogicinig e3i op TypJsi Mojesibliey OaFbITTAPBIHBIH, TOJBIK AINBIKTHIFBI MEH OaKbLIayblH, COHJaii-akK KoclapJiiay
callaChIHBIH YKOFaphl JeHIeiliH TOJIBIK KaMTaMacChI3 eTy/li, «apaJblK 6acKapy» MaFblHACHIH/Ia YIBIMIACTHIPBIIFAH KYMBIC ITPOIIECIH
KAMTaMaChI3 €Ty HOTUXKECIH KaJIbIITACThIPAJIbI.

Tyitin ce3mep: BIM rTexnosorusichl, aknapaTTbIK MOJEJIbACY, OarmapiaaMalblk KaMmramachd ery, 3D-Momenbaep, caHablk
MO/I€JIb, BU3YyaJIU3aIHsI.

T. ABBan ! 2, 2K. Tait6acaposa 3
1 Eepasutickuti nayuonasvhoti yrueepcumem umeny JI.H. Dymusesa, Acmana, Kazaxcman, 2 Ynusepcumem Jlamacxa,
Jlamack, Cupus, 3 Murnucmepemso Hayuonaabhoti skoromuru Pecnybauxu Kaszaxzeman, Kasaxcman.

Poub nocrpoenusi nundopmanuoHHoro mogenuposauusi (BIM) B ontumusauuu sHeprocGeperkeHus B
CTPOUTEJIBHOM OTpac/iu

Annoranus: B nannoit paccMaTpuBaeTcs NOsCHEHHE CyTH pabodero mpolecca, CBI3aHHOIO C MOJEIUPOBAHUEM IPOIELYD,
TaKUX KaK OOXOHBIE U MPOIYCKHBIE CIIOCOGHOCTH 3JaHUST, TEPMOMOJIETMPOBAHNE W MOJICJIUPOBAHAE TEXHUIECKOW OCHAIEHHOCTH
B CMBICJIE METO/Ia IJIAHUPOBAHUS HA OCHOBE MOJIEJIN.

Momenu ¢ COOTBETCTBYIOIIMMU JIOTIOJHUTENBHBIMA 0a3aMyu JAHHBIX ITO3BOJIIET WHTETPUPOBATH PE3YJIBTATBI PACIETOB,
HaIpUMep, IPOCTPAHCTBEHHO-BPEMEHHAsI AMHAMUKA MoIHoCTel. Tak dpopMupyercs: mesocTHbIi nudpoBoi MPOIece, KOTOPBIH
obecreanBaeT MPO3PAIHOCTh U KOHTPOJIb, B YMEHBIIIEHUE PYTHHHBIX, 3aTPATHBIX paboT. BhIcTpast 1 KOMIIEKCHAST BU3yaTH3aIus
uHMOPMAIUN 33 CYET HE3ABUCUMOTO U IICJICHAIIPABJICHHO pa3paboTaHHOro mHTepdelica yckopseT paboduil mpomecc u mporecc
npuHaTHs pemteHnii. ToabKo mpu TakoM 064yMaHHOM IIOJXOZE BCE HHAMBULYAJIbHBIE Al (IIPOIECCH) MOIYT ObITH OO'bEJMHEHBI
B 0DOIIUii IIpoIiecc.

Cam BIM meron, popmupyercst B pe3yiibrare pabodero mporecca, OpraHn30BaHHOIO B CMbIC/e "GepekIMBOro ynpasJenus ",
KOTODBIN 00eCIIeunBaeT 3a cueT OObeJUHEHNs PA3INIHbIX HAPABJICHUNH MOJECIMPOBAHUS TIOJHYIO TPO3PAYHOCTD U KOHTPOJIb, a
Takzke 6oJiee BBICOKOE Kav9eCTBO IJIAHUPOBAHUS.

Kuarouessle cioBa texHosiorusi BIM, nadopmanumonsoe MojeupoBanue, nporpaMMHoe obecriedenne, 3D-monenn, mudposast

MO/JIeJIb, BU3yaJIN3aIlHsI.
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National University.
Technical Science and Technology series"

1. Purpose of the journal. Publication of carefully selected original scientific works devoted to scientific issues in all areas
of engineering and technology: construction, architecture, geotechnics, geosynthesis, transport, engineering, energy, certification
and standardization, computer technology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in one copy,
signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan, Astana, Satpayev St.,
2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail wvest techsci@enu.kz in Word, PDF
and Tex format. At the same time, the correspondence between Tex-version, Word-version, PDF-version and the hard copy
must be strictly maintained.

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author
guarantees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article
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Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put the same
icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement/ goals/ history, research methods, results /discussion, conclusion).

Key words (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference to
the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45 p.]).
References to unpublished works are not allowed.

Unreasonable references to unreviewed publications (examples of the description of the list of literature, descriptions of the
list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days.

Articles that receive a negative review for a second review are not accepted. Corrected versions of articles and the author’s
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