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("« 1: Create BIM model (e.g., building )
layout, geometry, and materials)
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(Al-Saggaf et al., 2020)
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/- 2: Computational fluid dynamics (CFD) )
simulation

Outdoor conditions (varying with time)
U Temperature

;QDXML Format

( convert to DOE Format )

: DOE - Energy
v Models

-

‘:,Weather file

(- 3: Energy models are loaded to BES for
thermal analysis and energy simulation

proeiit .. .

.

O Solar radiation

\J Wind speed and direction
Indoor heat source:

U Metabolic heat gain

Air change
DRERSRATASYY rate (ACH) O Indoor temperature
e nsnnnnnsnnsnnanunnn - Q ‘Airflow rate [.ﬂCH]
1 Cooling load

WE

O

Energy consumption

(Gan etal., 2019) F rall G @l ghas drdid g 5 WY (Flow Chart) gLl a2 .(A) o3, Jsadi
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(b} Matural ventilation

» Outlets (0kPa)
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i
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(c) Mechanical ventilation

Gan et) LIS & 53l () clnnal) & 5l () (3l oo (1) LU ol phas B s do Dol 3 155 .(4) (5 S
(al., 2019

Indoor April Noon
Temperature (°C)

Natural
ventilation

April Night

July Noon July Night

Mechanical
ventilation

1A by B plastaly Akl ool 1) IS SIS kel & gld 18,0 By () ) 35 S

(Gan et al., 2019) &y gl
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i//’/simplllicd.
_—r “kinetic”
fagades

.

v
3

(b) simplified kinetic fagades

(a) complex kinetic fagades

(Kim et al., 2015) (g el L1 GULI ol shas domdod 23 505 &5 5o i 5 22y . (1 £) 3, SN

Alwan e0) Wl < plall i ) oliall ) ) e g iloedd AT el o) GLU i shae Fomia 23 905 (10 5, JS2)
(al., 2021

Detailed
Architectural Model

Conceptual Structural Model

Architectural Model
(Alwan et al., 2021) pramadl cyo 2di2 ol 1o § &5l DUH Ll pt) GLU s phas Bomad 5 903 (V1) o35 Sl
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CUSTOMER

* Need, demand and understanding
*  Procurement skills

*  Contracts

COMPANY
*  Vision and strategy

* Funding, return of investment

TECHNOLOGY

+ Competitiveness

+ Capability

+  Usability

+  Modifiability

+ National applicability

* Prize, subscriptions

+ License models

* Records management

*  Vendor and/or reseller’s support

SOCIAL ASPECTS

* Project organization
* Change resistance

* Timetables

* Education

SUPPORTING ELEMENTS

*  Organization and skills (ICT & R&D)
+ ICT infrastructure

+ Hardware and devices

+  Software distribution

BIM
REQUIREMENTS

AND POTENTIAL

1
1
1
1
1
1
1
1
1
1
1
1
1 i .
1 * Management’s competence and will
1
1
1
1
1
1
1
1
1
1
1
1
1
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design stage
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operation stage
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information material
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information supervision
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Abstract. In the light of the current global trends of sustainability and digital technologies, Building
Information Modeling (BIM) proved the efficiency of its applications in supporting architects and
designers to achieve sustainability during all stages of the project life cycle. Despite the availability of
various studies about BIM trends and techniques and its related applications in global markets, those
related to Saudi Arabia did not include sufficient data about the real status of its availability and the
challenges facing its application in the local market. This status represents the research gap and problem
of this paper that aims to bridge the gap and provide the necessary information about BIM top trends
and challenges that could support architects and designers in enhancing the efficiency of building energy
consumption. The information also aims to support the decision makers in prioritizing these trends and
challenges, directing the related support, and addressing the necessary measures to handle BIM related
challenges. The paper adopted the descriptive analytical approach to achieve its objectives through two
parts: the first depends on the literature review to explore BIM top trends and challenges in the field of
enhancing building energy efficiency, while the second depends on the field survey to explore the real
status of practicing in the Saudi local market including the trends of availability, relational importance
and the challenges of its application. Moreover, the significance of this paper as being considered one of
emanates from the initiatives to achieve the goals of the digital transformation program for the Kingdom’s
Vision 2030, and to bridge the research gap found in this field. It is expected that the results would support
executives and officials in the government sections related to achieving the Kingdom’s Vision 2030, and
help the decision-making centers identify the priorities for supporting applying top trends of Building
Information Modeling and address the measures needed to handle the challenges facing its application.

Key words: Building Information Modeling (BIM), Sustainable Design, Building Energy Efficiency.



