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ABSTRACT

KEYW ORD

Purpose: This study aimed at developing a temperature prediction model for a containment data center. The Gl O|E{ MIE
predictive model must be guaranteed with stability and accuracy in order to be used for real-time control. Therefore, 7|AS S

statistical evaluation was conducted to verify the prediction performance of the proposed model. Method: The

A Mo gn2E

predictive models were developed using four representative machine learning algorithms. A thermodynamic based  Data Center
containment data center and cooling system were modeled by MATLAB & Simulink software. The initial and ~ Machine Learning
optimized models were evaluated by R> and Cv(RMSE), and the model with the highest performance was applied ~ OPtimal Control Algorithm

to the simulation. Result: In the initial models, RF and ANN presented highest accuracy on R? (0.89) and
Cv(RMSE) (17.85%), respectively. After the optimization, ANN presented the best prediction performance on both
R2 (0.99) and Cv(RMSE) (0.94%). The result supports the accuracy and stability of the ANN model to be used for
real-time control, and based on which the optimal control algorithm will be developed on further study.
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Fig. 1. Composition of Containment Data Center and Cooling System
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Fig. 2. Simulation Result of ANN Model

Table 2. Optimized Structure of Prediction Model
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Learnin _ [ CvRVISE) (%)
Algorithlis Hyperparameters Values Preprocessing Train Validation Test Train Validation Test
Sigma 28.4274
GPR Basis Function pureQuadratic Std 0.99 0.79 0.77 6.41 9.83 4.08
Kernel Function Ard Squafed
Exponential
Epsilon 7.7074
SVM Box Constraint 399.0687 MinMax 0.53 0.51 0.51 13.33 8.19 531
Kernel Scale 13.6945
Method LSBoost
RF Learning Rate 0.9629 MinMax 0.97 0.86 0.82 10.47 17.33 15.53
NumCycling 336
Hidden Layers 2
ANN Hidden Neurons 14 MinMax 0.99 3.65 0.99 1.00 0.95 0.94
Mu 5.1143e-04
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