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Research on wind temperature prediction of tunneling working

site based on PSO-SVR

LI Yanhe"?, WAN Zhijun®, YU Zhenzi', GOU Hong’, ZHAO Wanli', ZHOU Jiale’,
SHI Peng’, ZHEN Zheng’, ZHANG Yuan®
(1. Pingdingshan Tianan Coal Mining Co., Ltd., Pingdingshan 467000, China; 2.School of Mines, China University of
Mining and Technology, Xuzhou 221116, China)

Abstract: With the gradual depletion of shallow coal resources in China and the increasing depth of mine excavations, the thermal hazard
has intensified significantly. The tunnelling working site is a primary underground thermal hazard and requires targeted thermal hazard
mitigation to ensure safe and efficient mine production. The premise of mine the thermal hazard control is to clarify its cooling load so that
the great significance is to predict the air temperature in the mining operation space accurately. The airflow temperature prediction model
of the tunnelling working site based on PSO-SVR was established, and the model was optimized by using the penalty factor C and kernel
function parameter g in the model. Through field measurement and literature research, the training sample set of airflow temperature pre-
diction in the tunnelling working site is established. By comparing with the MLR model estimated by the least square method and the con-
ventional SVR model calibrated by the “trial and error” method, the advantages of the PSO-SVR algorithm are analyzed. The PSO-SVR

algorithm model was applied to predict airflow temperature in J-24120 protective airway of Pingmei No.10 Coal Mine. Based on the pre-

Y5 H #3: 2023-12-22 RRIHRE: 57T HERE: T DOI: 10.12438/cst.2023-1959
E£WH: FEARREE DI H (51674242, 52074266)

YEE® A 2 (1973—), T, MR EIEN, BAZRHS 9 TN, {1, E-mail: db22020050p41 @cumt.edu.cn
BIREE: 7 &EF(1970—), B, WIF#H BN, #d%Z, i+, E-mail: zhjwan@126.com

183


https://doi.org/10.12438/cst.2023-1959
https://doi.org/10.12438/cst.2023-1959
https://doi.org/10.12438/cst.2023-1959
mailto:db22020050p41@cumt.edu.cn
mailto:zhjwan@126.com

2025 4F5 134

# £ M FH K 553 %

diction results of air temperature, the selection of refrigeration units and the design of cooling schemes are guided. The results show that:

The PSO-SVR model has the best prediction performance, and the absolute error percentage of the model is only 1.85 %, which is 55.9 %

lower than that of the conventional SVR model. So PSO optimization model parameters play an important role in improving SVR fitting

degree, generalization and prediction accuracy. For every 100 m of roadway excavation, the average temperature rise of head-on airflow is

0.16 °C. When the roadway is excavated to 2 000 m, the temperature of head-on airflow in the roadway rises to 35.8 °C. Ji-24120 protect-

ive airway cooling demand is 1 083.28 kW, and the total cooling capacity of the design refrigeration unit is 1085 kW. After the cooling of

the Ji-24120 protective airway, the average head-on temperature drop is 8.6 °C, and the cooling effect is remarkable, which shows the reli-

ability and feasibility of the PSO-SVR prediction model of airflow temperature in the tunnelling working site.

Key words: tunneling working site; wind temperature prediction; particle swarm; support vector regression; mine cooling
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Table 1 Part of sample data of PSO—SVR wind temperature prediction in tunneling working site

. RAAE i GE IR R 22 HLIAH
i AR/ m ASTHINR/ m Wi A m? JA TR C W@/ (m - s™) Ptk T AT XU/ °C
1 450 1100 20.1 52.20 0.7 35.58
2 800 1260 16.7 52.87 0.5 37.02
3 300 950 223 51.28 0.3 32.55
4 780 880 15.8 49.68 12 30.13
5 1530 650 16.2 4438 0.6 28.07
6 1426 810 13.5 49.20 1.2 30.83
7 1562 860 21.0 48.87 0.4 31.47
63 1550 840 18.2 48.55 0.7 32.43
64 500 720 145 4536 15 2921
149 699 1066 15.1 4138 1.42 28.25
150 792 700 14.6 40.00 0.44 28.89
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Table 2 Wind temperature prediction model parameters of
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Table 3 Summary of error values of three

prediction models
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Fig.5 Predicted versus true values for test set of

three predictive models
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Table 4 Calculation results of cold load in wind tunnel of Ji-

24120 protection layer
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