
Research Article
Research on Energy-Saving Design Method of Green Building
Based on BIM Technology

Xiao-guang Zhao1 and Chun-Ping Gao 2

1Department of the Economics and Management, Hebei University of Environmental Engineering, Hebei 066102, China
2Hebei Vocational & Technical College of Building Materials, Hebei 066000, China

Correspondence should be addressed to Chun-Ping Gao; gaochunping11234@163.com

Received 30 November 2021; Revised 26 December 2021; Accepted 31 December 2021; Published 4 February 2022

Academic Editor: Tongguang Ni

Copyright © 2022 Xiao-guang Zhao and Chun-Ping Gao.+is is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in anymedium, provided the original work is
properly cited.

In view of the shortcomings of the traditional architectural design mode, such as high rework rate in the construction process and
lack of collaborative design and intelligent information processing, a green building energy-saving design method based on BIM
technology was proposed. Based on the comparative analysis of traditional computer-aided building design and BIM green
building technology, the overall scheme of energy-saving design was constructed from the aspects of green building design
principle, design preparation, and design concept. +is paper expounded the connotation of energy-saving design elements from
the aspects of modeling software selection, envelope energy-saving design, and lighting energy-saving design. Accordingly, the
characteristics and process of building energy efficiency analysis based on BIM were proposed. Finally, the energy-saving effect
evaluation method of green building based on BIM was given, and an example showed that the energy-saving design method of
green building based on BIM proposed in this paper had good feasibility and effectiveness.+emethod proposed in this paper can
provide a certain theoretical basis and application support for the application of BIM technology in the field of green building.

1. Introduction

Since the end of the last century, most developed countries
have been deeply exploring green buildings and their ap-
plications and have successively issued some different
evaluation standards based on the reality of various coun-
tries, which has accelerated the development of green
buildings in the world to a great extent [1–3]. With the
continuous development of green building field, BIM
technology has been widely used in western developed
countries. Relevant personnel in other countries have also
conducted relevant in-depth research on BIM theoretical
and technical system and its practical application and made
great progress. Some scholars can realize the simulation of
building energy-saving design and its effect by combining a
three-dimensional buildingmodel with energy consumption
analysis.

In recent years, with the promotion of BIM software,
such as Revit series of Autodesk company and ArchiCAD of

graph iSOFTcompany, it has been well applied in the field of
green building [4, 5]. Applying BIM technology to the design
of construction projects can not only predict and find the
deficiencies in the design but also avoid the additional
consumption in the actual construction process [6–8]. For
example, the effective integration of building a 3D model
and structural model with the Revit structure can promote
the information exchange and collaborative work of con-
struction project participants.

+e application of BIM technology is conducive to the
completion of various design, construction, and later
maintenance of construction projects, which not only
promotes the renewal of architectural design methods but
also improves work efficiency [9, 10]. With the global energy
crisis, energy shortage, and the continuous deterioration of
the natural environment in recent years, how to use BIM
technology to carry out energy-saving design of green
buildings and scientifically evaluate the energy-saving effect
has become a concern of relevant scholars. However, there
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are still some deficiencies in the application of BIM tech-
nology in green buildings, such as insufficient design ac-
curacy and unscientific intelligent processing method.
+erefore, how to improve green building design based on
BIM technology is one of the urgent problems to be solved in
the field of green buildings.

2. Related Works

Developed countries are the first to use BIM technology and
have applied it to the whole process of construction projects.
With the deepening of the concept of building energy
conservation, the research and application of green building
are also developing. Technology provides strong support for
promoting the development of the construction field
[11–13]. +e adopted building information model can vi-
sually reproduce the real scene of the building and its stages
from different dimensions, which fundamentally overcomes
the shortcomings of the traditional building model. +e core
software of BIM can parameterize the building model and
predict or simulate various situations that may occur in the
building process through various information contained in
the model. +e collaborative operation between BIM
building information model and other types of energy-
saving analysis software can scientifically evaluate the design
effect of green buildings.

Using the traditional computer-aided design mode, due
to the decentralized management of various departments
and the inconvenient communication of information, it is
difficult to realize the collaborative requirements of all
parties in the construction project. +e green building based
on BIM technology not only maintains information inter-
action but also can use the collaborative work platform to
carry out effective information interaction and integrated
management for all personnel involved in the construction
[14, 15]. It provides important technical support for the
collaborative development of the construction industry and
other fields. +e comparison between traditional computer-
aided building method and BIM green building technology
is shown in Table 1.

+e core of BIM can not only use BIM technology to
optimize various architectural designs but also optimize the
cooperation mode of partners in different stages of the
construction process to effectively save the comprehensive
cost of the building and reduce the energy consumption of
the building. In addition, BIM technology is used to simulate
building energy consumption. Based on the analysis of the
simulation results, the building design scheme is continu-
ously optimized, the best scheme is selected, and the re-
source utilization rate is also improved.

BIM technology has changed the design mode in the
sense of traditional architecture. BIM building model can
not only visualize space facilities but also extract relevant
data and information by using the model, which is con-
ducive to the design, construction, andmaintenance of green
building projects and can meet the communication and
decision-making of construction projects by participants in
different stages [16, 17]. In addition, the data platform
provided by BIM can provide information support for

effectively formulating various construction-related work
plans such as construction cost plan, material use plan, and
personnel scheduling plan to avoid risks, reduce costs, and
improve efficiency during the implementation of con-
struction projects.

+e traditional architectural drawing cannot integrate
information, and it is difficult to communicate during
construction. Because the drawings and information of
traditional building models are generally not related to each
other, model modification is not only time-consuming but
also prone to errors, which is difficult to provide substantive
help for the construction industry building model that can
predict the real situation after the completion of the building
through information interaction, and BIM data center can
provide various data for different stages and provide relevant
services after the completion of the building. Participants in
different stages of project implementation can update in-
formation synchronously without checking architectural
design and construction drawings. As shown in Figure 1, the
comparison results between the traditional building model
and the BIM building model are shown.

3. Overall Scheme of Energy-Saving Design

3.1. Principles of GreenBuildingDesign. In the whole process
of green building, energy-saving design not only is related to
architectural features but also considers natural environ-
mental factors and the relationship between the external
environment and architectural features. +erefore, green
building design needs certain principles.

(1) We should adhere to the principles of sustainable
development and people-oriented. In order to meet
the needs of long-term and stable development,
green buildings should be able to coordinate the
problems of sustainable development such as re-
source consumption, environmental pollution, and
resource conservation. Because the building energy-
saving design is to better transform human living
space, on the premise of ensuring that it does not
affect the health of residents, the construction
equipment and materials should be used reasonably
when implementing green buildings.

(2) +e energy-saving design of green buildings should
comply with the comfort of living and the rationality
of technology. When implementing green buildings,
we should not only consider the spatial structure
needs of residents for housing buildings but also
make full use of the solar energy, wind energy, and
other resource conditions provided by external na-
ture according to the technical standards. Good
energy-saving design can provide residents with
good indoor temperature, humidity, and other en-
vironmental conditions.

(3) Based on the principle of saving resources and en-
ergy, the environmental differences in different re-
gions should be considered in the energy-saving
design of green buildings. Combined with the
characteristics of external natural environment,
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regional characteristics, and people’s social life
customs, green buildings should not only conform to
the local construction style but also make full use of
local resources and environment.

3.2. Preliminary Design Preparation. Since the effect of the
energy-saving design is an important part of green building
evaluation, whether energy is effectively saved and utilized is
an important reference standard, and it is very important to
promote the application of BIM in green buildings. In order
to ensure the normal implementation of green buildings, the
BIM model is generally used to analyze the natural light
radiation and distribution outside the building, establish a
feasible solar energy utilization scheme, and realize the full
utilization of solar energy resources by green buildings.

At the same time, according to the analysis results of
indoor natural lighting based on the BIM model, make full
use of external lighting to reduce the energy consumption of
indoor lighting. In addition, in the selection and use of
energy-saving materials, according to the functional re-
quirements of public buildings and the technical rationality
requirements of architectural design, BIM technology
should be used to detect the electromechanical pipe network
to avoid some problems caused by the unreasonable design
of electromechanical pipe network. Finally, in terms of
indoor environment and structural thermal performance
test, the parameters of peripheral structure and thermal
function are used as the input parameters of the BIM
building model, and the required parameters are calculated
through relevant software to ensure that the green building

can meet the national standards. If the design or imple-
mentation of the construction project does not meet the
requirements of relevant national green building standards,
it is necessary to reanalyze and calculate the building energy
consumption.

3.3. ConceptualDesign. In the energy-saving design of green
buildings, it is usually transformed into a description that
can be implemented according to the construction needs or
ideas of residents. +erefore, the relevant design documents
are the basis for the implementation of energy-saving of
green buildings. When evaluating the results of green
building, it is necessary to integrate the relevant building
information in the design stage to obtain accurate and
detailed energy-saving design information of green building
and then import the relevant information into the BIM
platform database to provide shared data for all participants
in the implementation process [14].

+e whole process of implementing green building re-
quires cooperation and collaborative design in different
professional fields, and the BIM model can provide a better
information management platform for collaborative oper-
ation. Because the BIM model includes various detailed
information about green building concept, it can provide a
basis and support for the simulation and analysis of green
building energy efficiency. In addition, the parameterization
and modularization of the BIM model can provide accurate
information feedback for the later energy-saving design
effect. +e specific implementation route of BIM-based
green building energy efficiency design is shown in Figure 2.

Table 1: Comparison between traditional computer-aided architectural design and BIM green building technology.

Item Traditional architectural design BIM green building technology
Work cycle Design phase Entire cycle
Design dimension Two-dimensional design Space design above 3D
Working mode Independent operation Collaborative work
Design effect display Plan drawing Visual model

(a)

(b)

Figure 1: Comparison between traditional building model and BIM building model.
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4. Key Points of Energy-Saving Design

4.1. Modeling Software Selection. Green building has been
widely used with the development of BIM software tech-
nology. Choosing an appropriate BIM software is very
important for green building energy-saving designers [18]. A
building model is established by using BIM technology. On
this basis, the energy conservation of green buildings is
designed, the energy consumption is simulated and ana-
lyzed, and the technical route of building energy conser-
vation simulation design is formulated according to the
simulation analysis results.

In recent years, designers have mostly used Ecotec,
Energy Plus, and other types of simulation analysis software
to design green buildings and analyze the model simulation
results, which has achieved good results. For example,
Ecotec software has the characteristics of simple operation
and specific analysis. It can optimize relevant parameters
according to different architectural designmodels, providing
an effective guarantee for specific implementation. At
present, most designers combine the relevant simulation
software provided by different BIM model software with
Ecotec simulation software, then analyze the data of ar-
chitectural design models in different stages according to the
simulation software in BIM model software, and optimize
the energy conservation and emission reduction scheme by
using the analysis and design simulation results.

4.2. Enclosure Energy-SavingDesign. +e roof department of
green building needs to be designed with comprehensive
consideration of energy-saving factors. At present, the
common roof shapes are mainly designed in the styles of
high flat roof, slope flat roof, and various streamlined flat
roofs. In terms of energy conservation and thermal per-
formance design, it is usually necessary to consider the use of
decorative materials, slope design, and thermal insulation
layer to achieve good thermal insulation effects in summer
and winter.

As the main part of the building, the goal of exterior wall
energy conservation is to ensure the appropriate indoor
temperature, avoid the impact of external high temperature,
and reduce the adverse impact of indoor and outdoor
temperature difference.+ematerials used for energy-saving
exterior walls are usually composite building wall raw
materials with good energy-saving effects, such as water-
proof clay solid brick and centralized thermal insulation
wall. As an important part of green buildings, windows are
mainly used for ventilation, daylighting, and thermal
insulation, which have a great impact on the energy con-
sumption of the whole building to a certain extent.
+erefore, the window design should not only meet the
residential needs of users but also meet the requirements for
building energy conservation.

+e latest BIM design method can generally meet the
needs of heat insulation and energy conservation of high-rise
buildings and their auxiliary enclosure facilities. For ex-
ample, using the BIM building model, different wall and roof
building materials can be selected, and relevant parameters

can be set to optimize the energy-saving construction
scheme.

4.3. Sunshine Energy-Saving Design. How to design the
sunshine conditions not only is the key to the energy-
saving design of green buildings but also can affect the
daylighting effect in the building. Effective use of lighting
energy-saving technology can reduce artificial energy
consumption. In terms of natural lighting design, it is
necessary to make full use of the reflected light generated
by external sunlight to supplement indoor lighting, reduce
the energy consumption required for indoor artificial
lighting, and meet the lighting conditions required for
building residence and life.

According to the national laws and policies on the green
building industry, when using the Revit architecture model
to simulate buildings, you can import the lighting software
Ecotec to simulate and comprehensively analyze the indoor
lighting, sunshine, and daylighting of buildings. According
to the analysis results, you can adjust the structure of the
building model or update relevant parameters for the
redesign.

According to the technical standards for green building
design, the average daylighting coefficient of bedrooms in
buildings is related to sunshine conditions. Generally, the
average daylighting coefficient of the bedroom is 4.7%. +e
better the sunshine conditions, the greater the daylighting
coefficient. +e daylighting coefficient of indoor halls,
kitchens, toilets, and other places is generally 1% [18, 19].
Due to the distance from the windows, it is generally difficult
for these rooms to obtain a better sunshine environment. In
the energy-saving design of green buildings, we should not
only meet the standard of indoor daylighting coefficient but
also meet the requirements of indoor energy conservation
and environmental protection.

5. Analysis Method of Building Energy
Efficiency Based on BIM

5.1. Characteristics of Building Energy Efficiency Analysis
Based on BIM. In the past, there were many problems in
building energy consumption analysis due to the limitation
of technical conditions. +e traditional building energy
consumption analysis is mainly carried out in the con-
struction process. +e architectural design drawing cannot
be changed, even if the problems found through energy
consumption analysis cannot be reworked, resulting in a
waste of human and material resources. +erefore, using the
building model to analyze the energy consumption in the
design stage and obtain the optimal design scheme can
effectively improve the later construction efficiency and
reduce the construction cost. +e traditional energy con-
sumption analysis method usually only analyzes a single
factor without comprehensively considering the influence
relationship between relevant factors, which makes this
energy-saving scheme lack economy and practicability. For
example, in the past, only the high-temperature performance
of the building envelope was analyzed, or a single lighting
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system and HVAC equipment were replaced to realize
energy-saving transformation [20].

BIM technology is applied to process and analyze the data,
the built building model is used to integrate and analyze the
relevant information, external environment, and required
parameters, and the building energy consumption is simulated
and analyzed by running relevant programs. +e building
model based on BIM technology can realize the interaction
between modeling software and energy consumption simu-
lation software. Because building energy consumption involves
the whole and part of the building and needs to be analyzed by
using the knowledge of different professional fields, the in-
teraction between different software must be used to help
analysts continuously improve the modalism. Technology can
realize the collaborative work between parametric modeling
and energy consumption analysis, which is not only conducive
to the scientific analysis and evaluation of energy-saving design
effect but also conducive to the integration and sharing of
information in the whole life cycle of the project so as to ensure
the management to communicate and manage all departments
below. In addition, through comprehensive energy con-
sumption analysis, the building model based on BIM tech-
nology can not only analyze individual factors but also evaluate
the overall performance of the building and the comprehensive
effect of various factors.+us, it can comprehensively grasp the
situation of building energy consumption and provide decision
support for various departments.

5.2. Building Energy Efficiency Analysis Process. In recent
years, with the rapid development of BIM technology, it is
more and more convenient to simulate and analyze building

energy consumption, and the application of BIM energy
consumption analysis software can comprehensively con-
sider a variety of factors related to building projects in the
construction process, such as building energy consumption
and indoor energy consumption dynamic analysis. BIM
energy consumption simulation software generally adopts
Ecotec to design and analyze the energy consumption of
specific building projects, and its main process is shown in
Figure 3.

Usually, the first mock exam is required for different
stages of construction projects. Because the design of a single
model is mainly limited to a certain stage, in order to
complete the whole construction project, the information of
each stage must be integrated and processed. Among them,
the interactive operation of each monomer model can not
only effectively save the transmission time of information
but also avoid various problems due to the required pro-
fessional differences.

+e building model based on BIM mainly contains the
overall information of the construction project. Using BIM
technology to simulate and analyze the energy consumption
can not only export the effective information to the analysis
software and complete the relevant analysis but also reduce
the repeated work between different stages and improve the
work efficiency.

Transfer the information contained in the BIM core
building model to the relevant energy consumption analysis
software, return the analysis results obtained by the energy
consumption analysis software to the building model, and
then continuously improve the energy-saving design effect
by dynamically adjusting the model parameters. +e specific
information transfer process is shown in Figure 4.

BIM data center

Building 3D model

Building
structure model

Modified structural model

HVAC facility model

Modified HVAC facility model

Energy saving design
control model

Figure 2: Information transmission process of green building energy efficiency design.
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6. Energy-Saving Effect Evaluation of Green
Buildings Based on BIM

6.1. Construction of Evaluation Index System. +e energy
consumption analysis software based on BIM technology
mainly uses the building model in the design stage to
simulate and analyze the energy-saving effect in the con-
struction and use stages. +erefore, it is necessary to es-
tablish a relevant evaluation index system to evaluate the
energy-saving effect of green buildings. +e establishment of
green building energy efficiency evaluation index is to
promote construction project departments during the
construction period; according to the local natural condi-
tions, under the premise of ensuring the safety of the
building, effectively improve energy utilization and reduce
unnecessary losses caused by construction rework. +e
evaluation system should not only be the evaluation basis of
building energy-saving effect but also provide guidance for
guiding green building energy-saving design. +rough the
evaluation and analysis of the building energy efficiency

effect of the evaluation system, the working process of each
department of the construction project can be tracked, and
the problems existing in the construction project can be
summarized and analyzed.

Generally, a good evaluation system needs to follow
certain principles. +e first is to scientifically evaluate the
energy-saving effect of green buildings through qualitative
and quantitative analysis methods. Secondly, the evaluation
indicators are adjustable and can be adjusted appropriately
according to specific construction projects. In addition, it
can simplify the index analysis and calculation process so
that the evaluation process not only is easy to operate but
also gives play to the practicability of the evaluation system.

Based on the evaluation standards of green building
energy efficiency at home and abroad, the relevant reports
output by green building energy consumption simulation
analysis software can basically meet the standards of energy-
saving design. +erefore, the simulation results of energy
consumption analysis software can be used as the basis for
energy-saving effect evaluation. According to the different

Building related
information

Building 3D model
construction

Is the model
appropriate?

Model format conversion
and data processing

Energy consumption
analysis and treatment

Is it up to
standard?

Energy saving
scheme adjustment

Result output and
Implementation

No

Yes

No

Yes

Figure 3: Energy consumption analysis method based on BIM.

RVT

Green building environment
analysis so�ware

BIM modeling
so�ware

Data conversion format

3DS

GBXML

DXF

ECOTECT

FLVENT

DOE

BIM data center

Figure 4: Interaction between BIM core software and building environment analysis software.
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aspects involved in the energy-saving design of green
buildings, the energy-saving evaluation index system of
green buildings is established, as shown in Table 2.

6.2. Evaluation Model of Energy-Saving Effect of Green
Building. Using the established green building energy
efficiency evaluation index system, comprehensively
consider the different importance of indicators at all
levels in the evaluation system, and calculate the weight
value of corresponding indicators. +e weight calcula-
tion method can consider the principles of subjectivity
and objectivity.

According to the objectives, criteria, and specific design
scheme of energy-saving design, the hierarchical structure
model of the energy-saving effect evaluation index system
can be established, as shown in Figure 5.

Based on the above energy-saving evaluation hierarchy
model, in order to obtain the weight of each evaluation
index, it is necessary to construct a relevant judgment
matrix, as shown in the following equation:

B �

b11 b12 · · · b1m

b21 b22 · · · b2m

⋮ ⋮ ⋮ ⋮

bm1 bm2 · · · bmm

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (1)

+e numbers 1, 2, · · · , 10 are usually used to represent
the relative importance of each element in the judgment
matrix. +en, according to the evaluation experts, the im-
portance of each index is compared, and the corresponding
scores are given to form a judgment matrix.

+en calculate the weight of each index. +e specific
calculation formula is as follows:

ai �

�����



m

j�1
bij




,

ai �
ai


m
i�1 ai

,

u � 
m

i�1


m
j�1 bijai

mai

(i � 1, 2, · · · , m),

(2)

where ai represents each component value of the judgment
matrix.

c �
u − m

m − 1
,

cq �
c

q
,

(3)

where c denotes the consistency index of judgment matrix, q

represents the random consistency index, and cq means the
revised consistency ratio.

+e random consistency index values are shown in
Table 3.

When cq< 0.1, it indicates that the judgment matrix has
a good consistency. Otherwise, the consistency requirements
can be achieved by continuously adjusting the element
values of the judgment matrix.

After the establishment of an energy-saving evaluation
index system, the qualitative indexes generally need to be
treated quantitatively. +erefore, by setting the grade level of
each evaluation index and then according to the different
levels of these indexes in the evaluation index system or the
importance of corresponding projects, they are divided into
five grades: excellent, good, medium, qualified, and poor.
+e above five different grades can be represented by in-
tegers 10, 9, 8, 7, and 6 in turn.

+e scores of each index are obtained by expert scoring,
and the energy-saving effect evaluation sample matrix is
established according to the scoring results. For example,
suppose that the number of experts participating in the
scoring is z, x primary evaluation indicators are scored by
experts in turn, and each primary evaluation indicator has y

secondary evaluation indicators; then the final energy-saving
effect evaluation sample matrix can be expressed as

S �

s111 s112 · · · s11z

s121 s122 · · · s12z

⋮ ⋮ ⋮ ⋮

sxy1 sxy2 · · · sxyz

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (4)

6.3. Application of Evaluation Model in Engineering Cases.
According to the design technical scheme formulated by the
Architectural Design Institute, a three-dimensional model of
green building is created. +en, based on the BIM platform,
different professionals and departments can work together.
Figure 6 shows the three-dimensional buildingmodel, which
includes the building structure model, and Figure 7 repre-
sents the electromechanical comprehensive models of
building water supply and drainage system, HVAC facilities,
and weak current made by different professionals.

Based on the BIM data platform and by importing the
building model into the energy consumption analysis
software, relevant analysis reports can be generated.

Table 2: Evaluation system of green building energy efficiency
design effect and index relationship at all levels.

Item Primary index Secondary index

1 Energy-saving
design

Feasibility of design scheme
Quality of external protection

structure
Energy consumption

2 Energy consumption
Lighting condition
Energy utilization

External environmental conditions

3 Daylighting
condition

Indoor lighting condition
Light transmittance of external

window

4 Ventilation
condition

Indoor ventilation
Indoor air quality
Outdoor ventilation

Scientific Programming 7
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According to the analysis report and the evaluation
index system of energy-saving effect of green buildings,
the judgment matrix is constructed by using the primary
index energy-saving design scheme B1, energy con-
sumption B2, daylighting condition B3, and ventilation
condition B4. +e primary index judgment matrix of
energy-saving evaluation system is shown in Table 4.

a � (0.136, 0.247, 0.315, 0.063) can be calculated from
the judgment matrix. According to the consistency test
formula, the maximum eigenvalue u � 4.13 and
cq � 0.014< 0.1. +rough the consistency test, the weight
values of each primary index are obtained, as shown in
Table 5.

+en, each secondary index under each primary index
can be compared in turn to determine the judgment matrix

of its layer. For example, by judging and comparing various
factors under the primary index of energy-saving design, the
corresponding judgment matrix is obtained, as shown in
Table 6.

According to the judgment matrix, the corresponding
a1 � (0.124, 0.216, 0.473) can be calculated. +rough the
consistency test, cq � 0.008< 0.1, meeting the requirements.
After the consistency test, the weight values of each sec-
ondary index under the primary index are obtained, as
shown in Table 7.

Similarly, the same method can be used to obtain the
judgment matrix formed by comparing the elements under
other primary indicators. At the same time, the corre-
sponding weight can be obtained according to the judgment
matrix. Finally, all different index weights of the green
building energy-saving effect evaluation index layer can be
calculated, as shown in Table 8.

+erefore, the corresponding scoring matrix can be
constructed by using formula (4) and combined with the
index weights at all levels of the energy-saving design effect
evaluation system in Table 8.

Table 3: Random consistency index values corresponding to different dimensions in the judgment matrix.

Matrix dimension 1 2 3 4 5 6 7 8 9 10
Q 0.01 0.02 0.36 0.54 0.82 1.15 1.27 1.32 1.41 1.49

Figure 6: +ree-dimensional building structure model.

Figure 7: Electromechanical comprehensive model of building
water supply and drainage system.

Table 4: Primary index judgment matrix of energy-saving eval-
uation system.

B B1 B2 B3 B4
B1 1 0.5 0.8 1.5
B2 1.5 1 2.5 3
B3 0.5 0.5 1 2.5
B4 0.8 0.5 1.5 1

Table 5: Primary index weight value of energy-saving evaluation
index system.

Primary index Weight value
Energy-saving design 0.136
Energy consumption 0.247
Daylighting condition 0.315
Ventilation condition 0.063

Design goal

Design criteria Design criteria Design criteria

Design scheme Design schemeDesign scheme Design schemeDesign scheme

Figure 5: Energy-saving design evaluation hierarchy.

8 Scientific Programming

 5192, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/2022/2108781 by T

urkey C
ochrane E

vidence A
id, W

iley O
nline L

ibrary on [11/06/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



According to the grade classification of energy-saving
effect evaluation of green buildings, it can be divided into
five categories: excellent, good, medium, qualified, and poor,
which is represented by integers 10, 9, 8, 7, and 6. According
to the energy-saving evaluation method proposed in this
paper, the comprehensive evaluation result M of energy-
saving effect of green buildings is calculated as follows:

M � 0.21 0.17 0.35 0.23 0.13(  ·

10

9

8

7

6

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

. (5)

+e comprehensive evaluation value of the energy-
saving effect of the building project is 8.82, which is between
good andmedium, indicating that the energy-saving effect of
the green building model reaches the expected goal.

7. Conclusion

As an important development direction of the modern
construction industry, green building was inseparable from
the wide application of BIM technology. +is paper made
full use of BIM technology, which had the function of

integrating building information model and its simulation.
From the perspective of reducing building energy con-
sumption and maintaining the sustainable development of
the ecological environment, this paper studied the energy-
saving design method of green buildings based on BIM
technology. +is paper systematically expounded the design
principles and design concepts of green buildings and gave
the overall scheme of energy-saving design of green
buildings. +is paper deeply studied the energy-saving de-
sign elements of green buildings, which should be consid-
ered from the aspects of modeling software selection,
envelope energy-saving design, and lighting energy-saving
design and put forward the energy-saving analysis method of
green buildings based on BIM. In addition, this paper also
put forward the energy-saving effect evaluation method of
green buildings based on BIM from the aspects of the design
of energy-saving effect evaluation index system and the
energy-saving effect evaluation model of green buildings. An
example further verified that the energy-saving design
method proposed in this paper had certain guiding signif-
icance for the field of green buildings [18].+e energy-saving
design of green buildings based on BIM technology pro-
posed in this paper can not only provide a reference for the
in-depth research of BIM technology but also provide
technical support for the wide application in the field of
green buildings.

Table 6: Energy-saving evaluation index system secondary index judgment matrix.

B1 B11 B12 B13
B11 1 0.8 0.6
B12 2.5 1 0.5
B13 3 2 1

Table 7: Secondary index weight value of energy-saving evaluation index system.

Secondary index Weight value
Feasibility of design scheme 0.124
Quality of external protection structure 0.216
Energy consumption 0.473

Table 8: Weight of indexes at all levels of energy-saving design effect evaluation system.

Primary index Weight value Secondary index Weight value

Energy-saving design 0.136
Feasibility of design scheme 0.124

Quality of external protection structure 0.216
Energy consumption 0.473

Energy consumption 0.247
Lighting condition 0.103
Energy utilization 0.185

External environmental conditions 0.327

Daylighting condition 0.315 Indoor lighting condition 0.162
Light transmittance of external window 0.538

Ventilation condition 0.063
Indoor ventilation 0.178
Indoor air quality 0.349
Outdoor ventilation 0.426
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