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Abstract. Green building is a sustainable ecological building,
and the application of renewable energy to green buildings can
protect the ecological environment and reduce energy
consumption to a certain extent, so this paper makes an in-depth
analysis of the impact of renewable energy application on the cost
of green building projects. Firstly, the grey correlation analysis
was used to analyze the characteristic indicators of renewable
energy applied to the cost of green building projects, and the
estimation index system of green building projects was
constructed. Then, the improved genetic algorithm was used to
construct the explanatory variables and control variables of green
building project cost control, the variation factors of green
building project cost control were analyzed through principal
component analysis, and the elastic modulus and regression
discriminant method were combined to complete the impact
analysis of renewable energy application to green building project
cost. The simulation results show that the algorithm can
effectively reduce the economic cost of green buildings, ensure
the quality of buildings, and protect the natural ecological
environment.
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1. Introduction

At present, the rapid development of science and
technology and the continuous acceleration of the world's
urbanization process have led to a gradual increase in
energy consumption. For the public, energy is an important
foundation for promoting the development of civilization,
and for a country, energy is an important lifeblood of all
development. Accelerate the implementation of sustainable

development strategies, improve the coordination
mechanism of ecological civilization [1], establish an
ecological civilization system, promote the green

transformation of the economy and society, and build a
modernization of harmonious coexistence between man
and nature [2]. Energy can be divided into two types,
namely renewable energy and non-renewable energy, of
which renewable energy specifically includes solar energy,
wind energy and geothermal energy, etc., belongs to a wide
range of energy in nature, renewable energy is
characterized by a wide distribution and pollution, etc.,
belongs to an inexhaustible source of energy. Green
buildings mainly refer to buildings that provide a healthy,
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safe and comfortable living and workplace for the public
[3], while also using resources efficiently and minimizing
the impact on the natural environment. The application of
renewable energy to green buildings can effectively reduce
the carbon emissions of buildings. It can also alleviate the
gradual shortage of energy resources, and has gradually
become the main choice of green buildings. Therefore, this
paper analyzes the impact of renewable applications on the
cost of green building projects [4].

2. Related Work

At present, many experts have studied and analyzed the
impact of renewable energy applications on the cost of
green building projects, and put forward some analysis
results. The impact analysis of renewable energy on the
cost of green building projects based on Bayesian network
is proposed. First of all, the factors that have an impact on
the cost of construction projects are analyzed, the
indicators that have an impact on the cost of green building
projects are selected, and the indicators are standardized
and quantified. It can be seen from the calculation that the
accuracy of the impact analysis of renewable energy on the
cost of green building projects based on Bayesian network
is relatively high [5], so this method can be promoted, but
the method still has the problem of a complex process. In
order to apply renewable energy to the management of
green building projects and improve the accuracy of green
building project cost estimation, a convolutional neural
network-based renewable energy cost estimation model for
green building projects was proposed. Firstly, the
influencing factors of green building project cost are
analyzed, and combined with the estimation index system
of real construction project cost [6]. The estimation model
of green building project cost is established by
convolutional neural network, and the wolf pack algorithm
is used to optimize the weights and biases, so as to improve
the optimization efficiency of algorithm parameters. A
number of green building projects were used to carry out
experimental verification and analysis. The analysis results
show that, compared with other neural network models, the
convolutional neural network of the wolf pack algorithm
can obtain higher accuracy in estimating the cost of green
building projects, but the overall estimation efficiency of
the algorithm is poor. With the gradual expansion of the



scale of green buildings and the changes in the cost of
building materials [7], the overall prediction performance
of green building project cost is poor. In order to realize the
economic cost control of green building projects, an
analysis algorithm of the impact of renewable energy on
the cost of green building projects based on game control
was proposed. The material structure model of the green
building is analyzed, the numerical simulation of the
flexible cost and thermal stress gradient boundary of the
concrete wall of the green building is carried out, and the
constraint relationship function of the economic cost and
the production efficiency of the green building is obtained.
The prediction and evaluation of the cost of green building
projects by the application of renewable energy is realized
through the game control algorithm. The simulation results
show that the model can realize the prediction and control
of the cost of green building projects, and the overall
performance is good, but there is a problem of low control
accuracy [8].

3. The Estimation Index System of
Renewable Energy Application for Green
Building Projects Based on Gray
Correlation Analysis

The gray correlation analysis is used in the green building
project cost estimation index system, specifically according
to the curve shape trend of the characteristic index series of
green building projects, the closeness between the
characteristic index series and the green building project
cost series curve, the closer the two curves, the closer the
correlation between the series.

Clarify the reference series and comparison matrix of green
building project cost. Among them, the comparison matrix
specifically refers to the characteristic indicators that the
application of renewable energy to green buildings has an
impact on the project cost. Suppose that there is m a data
sample of green building projects and a characteristic index
of green building projects, then the comparison matrix is
expressed as:
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In equation (1), the comparison matrix of green building
projects X is described, renewable energy is applied to
green buildings, and when estimating the cost of green
building projects, the cost of green building projects is
selected as the reference series value, and the correlation
between each building characteristic index and the cost is
compared. The value of the reference series is expressed as:
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In equation (2), x;,(i=12,---,m) Represents the value

of the construction cost of the green building project.

In order to improve the results of green building project
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cost estimation and ensure the equivalence of green
building indicators, the normalized processing of different
index values is carried out in a linearized way, which is
expressed as:

xy = —1 3)

In equation (3), it represents an index in a green building
project x; , and represents the maximum value of an index

in a green building project max.x;.

The correlation coefficient can reflect the degree of
correlation between each index and the reference series in
the comparison matrix of the green building sample project.
Combined with equation (2) and equation (3), the
correlation coefficient between any index and the
construction cost in the green building project is expressed
as follows:

|X,-0—X,-j|+pmaxmax
¢, - , )
|X 0~ Xy
In equation (4), the p  coefficient of resolution is

represented, and the value of the coefficient depends
mainly on the difference between the correlation
coefficients.

Therefore, this paper collects multiple building data
samples, and uses the mean method to clarify that the
correlation degree of any index is expressed as:

1

i=1

V= )

In equation (5), the degree of association y; of any index

is expressed, and the correlation degree of the index is
sorted, and the greater the degree of association, the greater
the index and the overall cost change trend of the
construction project, which means that the greater the
influence of the index on the reference series.

4. Analysis of the Impact of Renewable

Energy Application on the Cost of Green
Building Projects Based on Improved
Genetic Algorithm

Combined with the above-mentioned construction of
renewable energy application of green building project cost
estimation index system. The principal component method
was used to construct the genetic control variation factor of
green building project cost analysis, the vector regression
model was established [9], the order characteristics and
stationary status of renewable energy application on green
building project cost control were comprehensively
analyzed, and the genetic adaptive learning method was
used to carry out regression analysis on the lag value of
green building project cost variables, and the genetic
evolution function of green building project cost was



expressed as follows:
G; = Zl_ajK(xi,xj)—l

In equation (6), on behalf of the relevant influencing
factors such as prices and markets, the structural
parameters of the risk factors of green building project
a ;K cost control are expressed, and the economic benefit

(6)

discriminant expression of green building project cost is
obtained through the analysis of related factors according
to the investment rate of green building project.
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Equation (7) represents the production capacity of green
building assets, the evaluation function of the production
i=1

2z yio; =08g
replacement cost of green buildings, the total amount of
production capacity and financial assets, and the subset of
production capacity and grade gradient values. Based on
the analysis of steady-state parameters, the genetic
variation factor of renewable energy application on the cost
control of green building projects is constructed, and the
capital pricing model is established through genetic
adaptive learning, and the genetic learning model of green
building project cost is established S¢Sy

capacity of green buildings and the

Through the results of green building project cost control
and prediction, elastic modulus analysis and regression
discriminant analysis, the improved genetic algorithm is
used to realize the prediction and control of green building
project cost, and the characteristic distribution of the
principal components of green building project cost is
expressed as follows:
j=1

Fy = X min () ®
Jj=1
F, = X max(Fy ) ©)

JjeN j
In the above formula, the fuzzy dynamic parameters

representing the principal components of the cost of green
building projects, the characteristic parameters representing
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the constraint dynamics, according to the degree of
cumulative variance contribution, combined with the
evaluation factor assessment, can obtain the evaluation
model function of green building project cost control as
follows:
k=1
M
F=2 X x ij Jjk
jeN,

(10)

In equation (10), the quantitative characteristic parameters
of the cost of green building projects are analyzed, the
distribution feature set of genetic parameters of green
building project cost is obtained, and the global
optimization control is carried out through equation (10),
and the estimated value of the parameters of green building
project cost control is expressed as:

w_ S
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In equation (11), the replacement cost of the reference asset,
the index representing the economies of scale, and the

(1)

parameters representing the excess operating f;'6c;’ cost

of the green building, combined with the above analysis of
equations (10) and equations (11), using the dynamic
model parameter analysis, the improved genetic algorithm
is completed by equations (11) and equations (12) to
realize the prediction and control of green building project
cost, and the optimized green building engineering control
parameter solution is expressed as:

oV
q | A"+ Sy |=q" 20 (12)
C=(1-A+at)t (13)

The above formula, represents the distribution of the
economic benefit index, the dynamic adjustment
parameters in the process of construction project cost, the
number of training samples for the impact analysis of
renewable energy application on the cost of green building
OW

projects A, u,, f, wA , the optimal solution obtained, and
t the response time of construction project cost control.
The elastic modulus analysis and regression discriminant
analysis method are combined to analyze the impact of
renewable energy application on the cost of green building
projects by the improved genetic algorithm, and the
specific implementation process is shown in Figure 1.
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Figure 1. The Detailed Process of Improving the Genetic Algorithm

5. Experimental Results

In order to test the comprehensive performance of the
impact analysis of the application of renewable energy

A.  Introduction to the Experiment of Green Building with improved genetic algorithm on the cost of green
Project Cost building projects proposed in this paper, a building in a city
was taken as the research object to carry out a simulation
experiment, and the operating environment of the
simulation experiment was represented by Table 1.
Table 1. Experimental Operating Environment
OPERATING ENVIRONMENT DATA
Operating system Windows Server
Program development platform MYeclipsel0i
Application server IBM Server X3650M5 88711
Processor Dual-socket CPUi7-260V4
B.  The Cost Impact of Renewable Energy on the Cost of Through the systematic analysis of the project cost, the

Green Projects
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results of the factory cost can be preliminarily obtained,
and the summary of various costs of green buildings is
shown in Table 2.



Table 2. Summary of Green Building Costs

PROJECT AMOUNT/10,000 YUAN PERCENTAGE/%
Cost 4308 100
Labor costs 464 10.9
Material costs 2365 62.4
Machinery costs 1504 3.27
Profits & Taxes 270 9.33
The hysteresis curve of construction cost control for the
impact analysis of renewable energy application to green
building project cost is shown in Figure 2.
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Figure 2. Hysteretic Curve of Cost Control of Green Building Project

It can be seen from Figure 2 that the improved genetic
algorithm proposed in this paper can realize the control of
the cost of green building projects, thereby improving the
level of building stress, reducing the cost of green building

building projects. The actual project cost of the green

building studied in this paper is 1,562,596.32 yuan.

C. Forecast of Renewable Energy on the Cost of Green

projects, and further verifying the impact analysis of Building Projects
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Figure 3. Comparison of Green Building Project Cost Budgets with Different Algorithms
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The analysis of Figure 3 can be seen that the estimated
budget of green building projects using particle swarm
algorithm changes relatively largely, and the lowest
estimated budget of green building projects is 15.435
million yuan, which is different from the actual cost of
green building projects, indicating that the estimated
budget error of particle swarm algorithm is relatively large,
and the estimated budget of green building projects using
ant colony algorithm is 15.694 million yuan, which is
relatively higher than the actual cost of green building
projects, indicating that there are problems such as
misleading project information in the process of green
building project cost, and the estimated cost of green
building projects using the improved genetic algorithm
proposed in this paper is 15.621 million yuan. The
difference between the cost of green building and the

90 |

actual green building project is small, and the data
calculation is more accurate, which shows that the
application of renewable energy to the cost of green
building can reduce the economic construction cost of
green building [9].

D.  The Control Rate of Renewable Energy on the Cost of
Green Building Projects

Renewable energy is applied to green buildings, and three
algorithms are used to calculate the building management
and maintenance fees and maintenance service fees
incurred in the operation of green building projects, and the
year is set to 5 years, and the operating costs of green
buildings with different algorithms are shown in Figure 4.
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Figure 4. Comparison of Green Building Operating Costs with Different Algorithms

The analysis of Figure 4 shows that the operating cost of
green buildings with improved genetic algorithm proposed
in this paper is relatively low, while the operating cost of
green buildings using particle swarm algorithm can reach
up to 230,000 yuan, and the operating cost of green
buildings using ant colony algorithm can reach up to
210,000 yuan. This shows that the other two algorithms

have a poor effect on green building project cost control,
while the algorithm proposed in this paper has a better
effect on green building project cost control and has certain
practicability. Table 3 shows the comparison of the cost
estimation error of green building projects using the
improved genetic algorithm, particle swarm algorithm and
ant colony algorithm proposed in this paper [10].

Table 3. Comparison of Cost Estimation Errors of Green Building Projects with Different Algorithms

DIFFERENT ALGORITHMS ERROR/%
Improving the genetic algorithm 1.2
Particle swarm algorithm 8.9
Ant colony algorithm 12.3

It can be seen from Table 3 that the error of the three
different algorithms for the cost estimation of green
building projects is not the same, and the error of the cost
estimation of green building projects using the improved
genetic algorithm proposed in this paper is lower [11],
while the errors of the cost estimation of green building
projects of the other two algorithms are higher than those
proposed in this paper, which reduces the effectiveness of
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the algorithm, which shows that the algorithm proposed in
this paper is very suitable for application to the analysis of
the impact of renewable energy on the cost of green
building projects, and has certain application value [12].




6. Conclusion

Under the premise of the gradual scarcity of natural
resources and the acceleration of urbanization in China, it
is very important to study the application of renewable
energy in the cost of green building projects. Based on the
theories related to green building cost and renewable
energy, this paper discusses the impact of renewable
energy application on the feasibility of green building
projects. Firstly, the grey correlation analysis is used to
analyze the engineering characteristics of renewable energy
applied to the cost of green building projects, and then the
improved genetic algorithm is used to construct the
explanatory variables and control variables of the cost
control of green building projects, and the effectiveness of
the proposed algorithm is verified through simulation
experiments, and the verification results show that the
application of renewable energy to the cost of green
building projects can effectively reduce the economic cost
of green buildings and is of great significance to the
protection of the ecological environment.
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