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Abstract: With the rapid development of China's economy and the rapid progress of 

urbanization, people's living standards are gradually improved, and energy 

consumption is also growing rapidly. Among them, the number of central 

air-conditioning system is also increasing, energy consumption is also rising, so it is 

important to study a load forecasting method to reduce energy consumption of 

air-conditioning system to save energy and improve energy utilization. 
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1. Introduction 

In order to improve the operation efficiency of the central air conditioning system, a 

reasonable operation and regulation mode can be adopted, and the optimal operation 

and regulation of the central air conditioning system is based on its load prediction. 

Among them, the main methods of air conditioning load forecasting include: time 

series forecasting method, multiple regression analysis forecasting method, fuzzy 

forecasting method, grey theory forecasting method, load forecasting method based 

on support vector machine, neural network forecasting method and forecasting 

method formed by combination of neural network and other technologies. The most 

typical prediction methods are regression prediction, neural network prediction and 

time series prediction.  

 

2. Air conditioning load forecasting method for buildings 

For these load forecasting methods, many experts and scholars put forward different 

views, but they have their own use conditions and limitations. MacArthur et al. 

Proposed a recursive autoregressive moving average model prediction method with 
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external input in 1989, and applied it to the ice storage optimization controller. The 

disadvantage of this method is that when the load changes dramatically, the follow-up 

of the controller is relatively poor, which makes the prediction accuracy can not be 

guaranteed [1]. Sun Jing and Cheng Dazhang carried out experiments based on the 

seasonal time series method to predict the air conditioning load of a medical center in 

Shanghai in 2002. The results show that the seasonal time series model is not only 

simple in structure, but also ideal in prediction accuracy, with low requirements for data 

storage and processing [2]. The above two methods belong to time series analysis, 

which have the common characteristics of small processing capacity, less data required, 

simple model structure, simple implementation and fast convergence, and are widely 

used in ice storage engineering.  

Li Aiqi used orthogonal experiment and dost software to simulate multiple linear 

regression method, and got better indoor cooling and heating load and three multiple 

linear regression equations between the total load of the whole year and each 

influencing factor, but the consideration was not comprehensive enough, ignoring the 

impact of climate, indoor use, operation and management on the energy consumption 

of building heating and air conditioning system [3]. Forrester et al. Proposed a load 

forecasting method based on multiple linear regression technology in 1984. This 

method can forecast the power demand of large commercial buildings and other 

buildings four hours in advance, but there are still problems such as short prediction 

lead time [4]. Xie Yanqun carried out field investigation and field measurement 

experiments on the energy consumption of residential buildings in Changsha City, and 

on the basis of correlation analysis, used SPSS software to carry out statistical analysis, 

and carried out multiple linear regression analysis and stepwise regression analysis on 

the energy consumption of residential buildings in winter and summer and the whole 

year respectively, but the results were not ideal. After that, the author made mistakes 

from the number of samples and the diversity of energy consumption influencing 

factors Qualitative analysis was carried out for the poor aspects, and the specific 

reasons for the low goodness of fit of the regression equation were analyzed in detail 

[5]. From the above three documents, it can be concluded that most scholars use 

software operation to carry out simulation test and analysis, but there are differences 

in actual projects. Because of the complex nonlinear relationship between the energy 

consumption, load and the influencing factors of central air conditioning, the prediction 

accuracy of multiple linear regression model is not high. Although there are many 

nonlinear models, the model structure is difficult to determine. In addition, the 

application of regression analysis to predict the air conditioning load needs to collect a 

large number of statistical data, which brings great difficulties to the load prediction 

experiment. 
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In the optimal control strategy of the central air conditioning system, "cooling on 

demand" is the optimal way. In order to achieve cooling on demand and ensure the 

comfort requirements of all end users of the air conditioning system on this premise, 

higher requirements are put forward. It is not only necessary to accurately obtain the 

cooling consumption and environmental parameters of all end users of the central air 

conditioning system, but also to consider the characteristics of real-time online and 

dynamic regulation Parameters, etc. In the relevant research literature, the "static 

macro" load forecasting method aiming at energy optimization is based on the load 

concentration effect of the end users of central air conditioning, and there are many 

researches on the simple dynamic load forecasting and regulation, but the load 

forecasting method based on the operation information and environmental parameters 

of all end users of central air conditioning and with the characteristics of "dynamic 

real-time" is very rare. 

 

3. Air conditioning load forecasting algorithm based on support vector 

machine 

Support vector machine is a machine learning method of classification and regression 

proposed by Vapnik [6]. Support vector machine can solve a series of problems such as 

non-linear, small sample, high dimension and local minimum. At the same time, 

support vector machine also makes up for the shortcomings of other prediction 

methods in the amount of sample data, which can be used in nonlinear regression and 

prediction experiments of air conditioning load, and has a strong practical advantage 

compared with other prediction methods [7]. Support vector machine regression 

technology has been successfully used in wind speed forecasting, power load 

forecasting and other directions, and also in air conditioning load forecasting direction. 

At the same time, the regression prediction based on the support vector machine 

method has no induction and deduction process contained in the traditional method. In 

the regression prediction, the derivation efficiency from the training sample to the 

prediction sample is higher. Compared with the traditional load prediction method, it is 

a solution that simplifies the regression problem, so the performance of the support 

vector machine is obviously superior to the traditional method. In the early days, some 

experts and researchers used parameter regression prediction method to predict the 

air conditioning load, which has the advantages of simple calculation principle and 

structure form, and good prediction effect for the unknown situation. However, the 

historical data is required to be high and the model is simple, which leads to low 

prediction accuracy and is difficult to meet the actual requirements [8]. Compared with 

neural network prediction algorithm, SVR does not need to select the structure, and 

also does not need to consider local minima and other issues, so it has good 
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generalization ability and prediction accuracy. However, SVR also has some inherent 

defects, such as being greatly affected by missing data, and showing poor performance 

in large-scale samples [9]. Domestic related literature [10] uses SVR for air 

conditioning load forecasting; literature [11] is based on the air conditioning load 

simulation data of a building, which verifies that SVR has good prediction performance; 

literature [12] studies the comparison of different kernel function SVR for air 

conditioning load forecasting; literature [13] studies the adaptive weighted least 

squares SVR for air conditioning load forecasting; literature [14] studies the fuzzy 

information based air conditioning load forecasting Granulation and SVR for air 

conditioning load forecasting; literature [15] studies the application of least square SVR 

for air conditioning load forecasting. 

At present, there are two problems in the SVR prediction algorithm of central air 

conditioning load forecasting and its related fields. One is that the accuracy is not ideal 

when only SVR method is used for air conditioning load forecasting. How to combine 

SVR with other correlation prediction methods or error correction methods to improve 

the prediction accuracy; secondly, the regression and prediction performance of SVR 

are affected by the penalty coefficient and kernel parameters of SVR, so it is an 

important problem to select the appropriate method to optimize the parameters in SVR 

prediction. 

 

4. Establishment of two typical load forecasting models 

4.1 Exponential smoothing method 

Exponential smoothing method is the result of the improvement and development of 

moving average method, which is widely used. According to the different smoothing 

times, the exponential smoothing method can be divided into: the first exponential 

smoothing method, the second exponential smoothing method and the third 

exponential smoothing method [16]. However, their basic ideas are: the weighted sum 

of the previous observation values is taken as the prediction value, and different data 

are given different weights, specifically the new data is given larger weights, while the 

old data is given smaller weights. The prediction model is as follows. 

                (1)

1
ˆ ˆ(1 )t t t ty S y y                                                (1) 

Among them, the first exponential smoothing value of the t-period is the prediction 

value of the T + 1 period. 

 

4.2 Regression analysis 

Regression analysis is one of the most widely used data processing methods. When the 

regression analysis method is applied to the field of air conditioning load forecasting, 

the established forecasting model is called an explanatory model [17]. 

If it is assumed that the air conditioning load y and the influencing factors X are 
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nonlinear, and the influencing factors only consider the outdoor dry bulb temperature, 

it can be defined as a polynomial function relationship, which can be expressed by the 

following formula. 

   1

0 1 1...n n

n ny a x a x a x a


                                              (2) 

In the formula, it can be obtained by data fitting, while the value of n is selected 

according to the accuracy requirements, and the time-by-time model generally takes 

one day as a cycle. In load forecasting, both input and output parameters are needed. 

Generally, the input parameters are the outdoor air dry bulb temperature and the 

outdoor solar radiation several times in advance, while the output parameters are the 

air conditioning system load of the day. 

 

5. Conclusion 

Generally, the prediction accuracy of the model is related to the complexity of the 

model. The more accurate the model is, the more complex the model is. The selection 

of a suitable prediction model needs to make a reasonable choice according to different 

projects and consider the feasibility of the project. The more complex the model 

accuracy is, of course, higher, but the more parameters in the project cost will increase, 

and maintenance is relatively difficult. The prediction accuracy of exponential 

smoothing model can fully meet the requirements of most air-conditioning systems, 

and it has good universality and portability, so it has high application value in 

engineering and wide application range. 
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