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ABSTRACT

KEYW ORD

Purpose: The purpose of this paper is to develop an ANN model for predicting the refrigerant flow rate of the Gl 0| E{4lE{

cooling system in order to provide optimal thermal environment in the data center as well as an adaptive control
algorithm which allows the predictive model to adapt to the diverse data center environments. Method: Two data

e

40 R A of

center models were consisted by using ANSY'S Fluent CFD tool. Model A was used to obtain data for ANN model  pData Center

training and the adaptive control algorithm was tested on the Model B. After developing the ANN model, the Artificial Neural Network
optimization process was conducted and the optimized model was employed in the adaptive control algorithm. ~ Refrigerant Flow Control

Result: A model consisted with 4 hidden layers and 11 hidden neurons presented the highest accuracy of CVRMSE

0.47%. In addition, the adaptation test of the control algorithm was conducted by changing the air flow rate andthe ACCEPTAN CE INFO

setpoint temperature of supply air. When the setpoint temperature was set to 20°C and 25°C, the supply air Received Nov. 6, 2019

temperature reached properly to the designated setpoint temperature in 3 cycles and 20 cycles, respectively. Each ~ Final revision received Nov. 19, 2019
case presented maximum error of the temperature as much as 19.6% and 18.12%. After entering steady state, the ~Accepted Nov. 25, 2019

ANN model adapted well on the setpoint temperature. In conclusion, the ANN model and the adaptive algorithm

demonstrated a probability to be applied to the data center.

© 2019 KIEAE Journal
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Table 1. Data Center Containment Model A
Figure of Model A

Properties of Model A

Containment Scale 1.8 m(L) X 6.2 m(W) X2 m(H)
Number of Rack 4 EA/containment
Number of Server 10 EA/rack
Rack
4 kW/rack (Low IT Load)
Heat Value 6.6 kWirack (High IT Load)
Setpoint Temperature 24 °C
Interior
Environment | pjative Humidity 50%
Supply Air Temperature 24 °C
CRAC
Supply Air Flow Rate 0.722 kg/s
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Table 2. Data Center Containment Model B
Figure of Model B

Properties of Model B

Containment Scale 1.2 m(L) X 6.2 m(W) X2 m(H)
Number of Rack 2 EA/containment
Rack Number of Server 10 EA/rack
4 kWr/rack (Low IT Load)
Heat Value 6.6 kWirack (High IT Load)
. Setpoint Temperature 24 °C
Interior
Environment | Relative Humidity 50%
Supply Air Temperature 24 °C
CRAC pply ‘ emp
Supply Air Flow Rate 0.361 kg/s
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Fig. 1. Validation of data center models
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HN 1 2 3 4 5

6 2.44 2.08 1.55 0.94 -
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* HL: Hidden Layer, HN: Hidden Neuron
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