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Ventilation Design Strategy for the Waiting Hall
Chamber of Extra Large Railway Station Based
on Regression Analysis

XIA Baishu ,ZHANG Ning ,CHEN Yanbai
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Abstract ; The aim of this paper is to discuss the impact of the implanted chamber in a large space
on natural ventilation,reveal the numerical logic relationship between the chamber design variables
and the comfort temperature indicators such as average temperature, average wind speed, and
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average carbon dioxide concentration in the waiting hall, and propose corresponding design
strategy. Based on super large railway station waiting hall space model with seven independent
variables standing for chamber shape,layout, and structure, natural ventilation of the waiting hall
was simulated by CFD software. The simulation results show that the average temperature, wind
speed and concentration of carbon dioxide in the waiting hall 1. 5 meters height are three dependent
variables. 200 groups of experimental data sets were performed regression analysis by statistical
analysis software. Stepwise regression equation of 3 dependent variables was eatablished to
determine the relationship between the independent variables and dependent variables. The chamber
opening height and width significantly affect the average temperature in the waiting hall. The
arrangement quantity , opening height, chamber section size significantly affect the average wind
speed in the waiting hall. The arrangement quantity, chamber section size, opening height
significantly affects the average concentration of carbon dioxide in the waiting hall. The design
preference that significantly affects the average wind speed and average concentration of carbon
dioxide in the waiting hall is the arrangement quantity, and the second option is the chamber
section size. The design preferences that significantly affect the average temperature in the waiting
hall are the chamber opening width and height.

Key words :regression analysis ; waiting hall ; building-chamber ventilation ;design strategy
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Table 1 Heat transfer coefficient of envelope
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Table 2 Simulation experiment data of ventilation in waiting hall chamber

HH4s  Pl/m P2/m  P3/4  PA/A P5 P6/m P7/m P8/C  P9/(m-s™!) P10
DP 1 3 23 8 4 0.7 3 2 25.6425  0.655 838 0.000 288
DP 2 2.5 22 1 1 0.7 3 4 25.2303 0.85648  0.000 171
DP 3 3 24 8 2 0.3 0.5 3.5  25.4802 0.795622 0.000 228
DP 4 1 23 4 4 1 2.5 1.5  34.5597 0.151 134  0.000 301
DP 5 1 21 2 2 0.8 4 3 25.166 5 0.848 152 0.000 164
DP 6 5 21 8 4 0.3 2 4 25.6235 0.562532  0.000 255
DP 7 3 24 8 1 0.8 4 1.5  26.8094 0.793 016 0.000 166
DP 8 2 21 10 4 0.6 3 1.5 26.7463 0.678 716  0.000 206
DP9 5 23 10 1 0.5 2 4 25.776 5 0.774 215 0.000 204
DP 10 1 21 1 4 0.1 1 2.5 249387 0.86495  0.000 168
DP 11 4 21 1 2 0.5 4 1.5  26.7377 0.842451 0.000 148
DP 12 3 18 10 1 0.6 4 4 25.491 0.771 578  0.000 209
DP 13 3.5 23 6 4 0.8 0.5 1.5 26.272 0.753 137 0.000 19
DP 14 5 18 5 3 0.7 1 1 25.9423  0.838 633  0.000 226
DP 15 1.5 22 6 1 0.1 3.5 1 25.0789 0.87241  0.000 166
DP 16 2 21 10 2 0.6 3 2 25.5407 0.774 578 0.000 215
DP 17 4 22 6 1 0.8 1 2.5 25.598 0.868 32 0.000 186
DP 18 4.5 20 2 1 0.2 1 1.5 26.696 0.836 542 0.000 143
DP 19 3.5 20 9 3 0.2 1 2.5 250751 0.70872  0.000 22
DP 20 3.5 19 10 1 0.7 0.5 2 25.739 1 0.790 452 0.000 184
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Table 3 Average temperature regression model
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Table 4 Coefficient in Average temperature regression
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Table 5 Average wind speed regression model
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Table 6 Coefficient in average wind speed regression
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Table 7 Average carbon dioxide concentration
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