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ABSTRACT

The application of Building Information Modeling (BIM) technology during the design phase
has gained increasing attention due to its potential to support energy-efficient residential design from
the early stages. This study aimed to develop a preliminary conceptual model for integrating BIM
into the design of energy-conscious residential buildings, with a particular focus on the early design
phase. The model serves as a theoretical basis for supporting design analysis and decision-making,
rather than providing an empirically tested standard or guideline. A mixed-methods research
approach was employed, incorporating literature review, in-depth interviews, and focus group
discussions with experts in BIM and energy efficiency. Key design elements—such as material
selection, building orientation, natural ventilation, and renewable energy integration—were
synthesized into a preliminary conceptual model that represented the interrelationships among these
components within the BIM context. The study offered a foundational theoretical direction for
applying BIM to sustainable residential design, particularly for small- and medium-scale home
builders. However, the proposed model remains conceptual and requires further statistical validation

and field testing in subsequent research to determine its practical applicability.

Keywords: Building Information Modeling (BIM), Energy-Efficient Residential Buildings,

Conceptual Model, Building Design, Construction Companies
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LuUTIaest UM TN lUMSAMUALNESEILNTS N0 AT AT N1TIFETuTUNIT

anLUUTNUUsESaNd sulussauUsTNA Uszandld BM ludnwausimangauiuuiun
YNIINY WUUTNADILUIANLTBIAUT Viesdukarninensidlegad19dnin

o d’( a o dgld U dl 1 a O ngQJ v ] U %
W1 Ul UL Tad I dnwuLaN LA LANAS IngasUvosnuideidalinnuddayiu
MnNUITeRsunlutaneUsENT lnslanig n1500nkuUTUY9A U (early design phase) @4
WaSeueunun1sAne1vee Azhar (2011) WUYI92817 @10150 0 1A UAN ANIIUD
LAz Wong et al. (2020) sjaiunsty BIM Tu Uszdnsnmmasulaegrafideddey 619910
Bamaiaiensliineindsnuvsensusadu NUUNTUNY T UNTIRT I deyandens
Uszansainluszaulasanis 3veaseille DONUUULANAS VT D LUY N 031 WUUT 18097
sanwuULUUTIaauiialy nsaukuIAMINg WUy ui “nsdndulalsesn
gnsluusunvasgusznaunissuaiisdnuee wuUegeilvaya (informed design decision)”
goalulszwmdalneg FainUszaudainnnniu weld BIM Wundesdlawasy Tulyiisswenduls
auUszana Anuiaudilanung s uag Teeimellawiiy fegui 2

I

BIM-Based
Energy Simutlation
i : -
Data Integration
for Optimization
=

A

Design Determinants ]

-

.

Building Material
Orientation & | | & Thermal Natural
i i . Ventilation
Passive Design| | Properties
= Y

Energy-Efficient
Residential Design

S

Reduction in Energy
Consumption
During Design Phase )
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fn: Q’i%’aé’«mwﬁmmmﬁmaa Azhar (2011); Wong & Fan (2013); Pan et al. (2022); Alsharif & Al-Hussein
(2023)
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