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Transient thermal parameter prediction based on
SVR data center air conditioning system

HUANG Jinsen, ZHU Bing, ZHANG Yiming, YIN Jiahui, Miao Yichuan

(School of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: The data center air conditioning system is a key equipment to maintain the data center, which directly affects the safe
operation of the data center. Most of the current research on air conditioning system is focused on energy saving and consumption
reduction as well as airflow optimization. Fewer studies have emerged in the area of transient changes such as the impact of air
conditioning failures. Therefore, it is necessary to explore the impact of air conditioning system failure on the airflow organization of
the server room and establish a fast temperature prediction model for the extreme operating conditions of air conditioning failure to
provide a reference for energy —efficient control systems and operation systems. In this paper, time series prediction models of
temperature changes at critical locations under air conditioner chilled water pump failure and fan failure are established based on
linear kernel function support vector regression machine. The research demonstrates that the linear kernel function support vector
machine is more suitable for the prediction of thermal parameters in case of chilled water pump failure than the nonlinear kernel
function support vector machine.
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Fig. 1 Schematic diagram of air circulation in the equipment room

and plenum
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Fig. 2 Temperature variation of some parts of the equipment room

during water pump failure
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Fig. 3 Temperature variation of R3C4 and R1C4 inlet during fan

failure
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Fig. 4 Schematic diagram of time series extrapolation prediction
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Fig. 5 Time series prediction results of air conditioner return air

temperature
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Fig. 6 Time series prediction error of air conditioner return air
temperature
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Tab. 1 Evaluation index of air conditioner return air temperature prediction

Btk ME MAE MSE RMSE MAPE R R?
Train 0.067 46 0.016 59 0.000 41 0.020 26 0.006 0.999 66 0.999 33
Test 0.254 48 0.045 38 0.003 93 0.062 67 0.035 0.995 47 0.990 96
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simulated chassis R1C4
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Fig. 8 Prediction error of inlet temperature time series of simulated
chassis R1C4
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Tab. 2 Evaluation indexes of inlet temperature prediction of simulated chassis R1C4

PIEITE S ME MAE MSE RMSE MAPE R R?
Train 0.086 21 0.015 29 0.000 43 0.020 81 0.005 0.999 81 0.999 62
Test 0.381 57 0.203 17 0.047 48 0.217 89 0.069 0.963 21 0.927 77
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Fig. 9 Prediction error of temperature time series at the entrance

of the simulated chassis R3C4
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Fig. 10 Prediction error of temperature time series at the entrance
of the simulated chassis R3C4
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Tab. 3 Evaluation indexes of inlet temperature prediction of simulated chassis R3C4

LG/ ME MAE MSE RMSE MAPE/ % R R?
Train 0.100 94 0.027 56 0.001 14 0.033 86 0.010 0.999 93 0.999 86
Test 0.862 07 0.435 20 0.246 48 0.496 47 0.142 0.921 79 0.849 69
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