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Development of an ANN Model for Refrigerant Flow Control of the Data Center
HVAC System

Choi, Young Jae" Park, Bo Rang" Choi, Eun Ji' Moon, Jin Woo"
*School of Architecture and Building Science, Chung-Ang University, Seoul, Korea

Abstract

Recently, as demand for data-based industries and cloud type server increases, densification of data center is progressing. In
this paper an ANN (Artificial Neural Network) model was developed which predicts the refrigerant flow rate to maintain optimal
interior environment of the data center. 41,000 of data sets were composed by performing simulation of virtual data center containment.
The ANN model was evaluated by comparing test refrigerant flow rate and predicted refrigerant flow rate to minimize CV(RMSE).
As a result, the optimized model represented 0.47% of CV(RMSE) which satisfies ASHRAE criteria of 30%. The ANN model
showed a high probability for the refrigerant flow rate prediction.
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Figure 1. Structure of Mass Flow Rate Predictive Model
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Table 1. CV(RMSE) of ANN Model Optimization (%)

HL 1 2 3 4
7 0.91 0.61 0.51 0.79
8 2.64 1.24 0.89 1.00
9 1.05 0.80 0.66 1.64
10 1.07 2.18 0.50 0.91
11 2.57 1.41 0.50 0.47
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