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Research on illumination distribution and lighting scheme design of the
venues of the 14th National Games

YU Ying',CUI Zihao' ,CHEN Xiao',SUN Qing*
(1. School of Mechanical and Electrical Engineering, Xi'an Univ. of Arch. &. Tech. ,Xi’an 710055, China;
2. Institute of Architecture Design, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract: In view of the problems of large primary investment and high energy consumption in the lighting design of
comprehensive stadiums and gymnasiums, this paper takes the 14th National Games Stadium as the model and
adopts the arrangement of lights on both sides of a single track to study the effects of lighting projection angle,
rotation angle, opening quantity and power on the site illuminanceby by means of Dialux simulation based on the
level TV lighting index. The results show that changing the projection angle a has a significant effect on the site
illumination, while the rotation angle §is suitable for local illumination fine-tuning; the influence of the lamps outside
the baseline on the illumination near the baseline is higher than that of the lamps inside the baseline, and adjusting the
number and power of the lamps can improve the illumination near the baseline, so as to effectively improve the uniformity
of the site illumination. Based on the research results, this paper proposes to use a set of lamps to meet the lighting design
of multiple sports venues by adjusting the angle of lamps, the number of lamps, power and other parameters, which
provides the basis for the optimization design of venue lighting.

Key words: comprehensive stadium;grade IV lighting index; DIALux control;illuminance spatial distribution;light-
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Fig. 1  Layout of lamps and lanterns in stadiums
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Fig. 2 Installation location of catwalk lamps
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Tab. 1 Main parameters of sports venue modeling
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Fig. 4 Schematic diagram of vertical illuminance in

camera direction
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Fig. 5 Light distribution curve of lamps
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Fig. 6 Schematic diagram of lamp projection angle
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Fig. 7 Iluminance distribution under different a angle
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Fig. 8 Variation trend of illuminance uniformity of different lamp spacing
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Fig. 9 The influence of f§ change on the illuminance distribution of the site
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Fig. 13 Distribution of site illumination after increasing the power of lamps
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Tab. 2 Lighting index of handball court before and after increasing the power of lamp out of baseline
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Tab. 3 X direction illuminance ratio of the venue under

different f§ angles
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Fig. 14 Lighting layout of handball court
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Fig. 15 Lighting arrangement of different event
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Tab.4 Illuminance index of different sites
— K B X 5 In) 2 MR Y U5 I} 3 L HR R EHAUG AL 1) 1 R
Py
SH  Eu/x U U Eu/k U U B B/ U UL 2 Eu/k U UL B
FER 2146 0.76 0.85 770 0.48 0.60 1.97 1091 0.57 0.71 1.63 1354 0.60 0.73 1.36
HER 1989 0.78 0.87 782 0.50 0.63 1.86 1127 0.67 0.78 1.58 1275 0.63 0.73 1.31
Herk 1982 0.85 0.91 782 0.62 0.70 1.95 1230 0.80 0.87 1.54 1409 0.76 0.82 1.27
JFIEER PA 2107 0.89 0.93 1003 0.73 0.86 1.94 1313 0.85 0.89 1.53 1058 0.79 0.85 1.81
JIEER TA 1869 0.79 0.87 766 0.55 0.71 1.99 1075 0.69 0.78 1.56 894 0.67 0.77 1.85
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