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Simulation and energy consumption analysis of apron floodlighting based on
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Abstract: To improve the control methods and energy—saving effect of apron floodlighting, DIALux software is used to es-

tablish a front—type multi—position apron illumination simulation analysis model in this paper. Firstly, by com-

paring the differences in lighting effects between combinations of two high-mast lights and single-sided lighting,
the illuminance compliance rate is introduced as a supplementary basis for lighting evaluation. Then, the control
variable method is applied to analyze the parameters of the high-mast light's elevation angle 6y, pointing angle 6,
and number of lights. The basic process of energy—saving design for floodlighting is illustrated through practical
cases. The research results indicate that relying solely on a single high—mast light cannot meet the illumination
requirements of Class C parking positions. Using a combination of two high—mast lights for illumination can bal-
ance the needs of illumination, uniformity, and illumination compliance rate. The 6y should be =45° and the 6,
should not be too large. According to the regulation of a minimum illumination of 10 Ix at the apron during non—
flight service hours, a multi-base high—mast light combination lighting scheme is proposed for different apron op—
erating states. The general expression and quantitative results of the energy—saving rate of floodlighting are de—

rived, which can provide theoretical guidance and planning suggestions for the design of apron floodlighting com—

binations at new airports and improve the energy—saving level of apron floodlighting.
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Fig.1 Analysis scope of apron floodlighting
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Tab.1 Performance parameters of LED light
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Fig.2 Diagram of light distribution curve and lamp panel

arrangement
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Fig.3 Evaluation grid and illumination evaluation range for apron

floodlighting
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Tab.2 Illuminance results of AS1 and AS2 aircraft stands under
different tilt angles
GiIRIA 0:/(°) E/x E/Ix U R /%
AS2 30 48.8 40.2 0.120 61
45 61.4 53.1 0.190 81
60 59.2 51.6 0.290 97
65 55.1 47.9 0.330 98
AS1 30 25.0 21.3 0.067 38
45 32.1 29.4 0.120 53
60 32.1 30.7 0.210 62
65 30.3 29.3 0.240 65
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Fig4 Contour lines of 20 Ix illuminance under different tilt angles
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Tab.3 Illuminance results of AS2 aircraft stand under different

orientation angles

LED $ti  60/(°) E\/x E./Ix U R /%
3 +45 29.8 25.2 0.30 66
+60 27.8 23.8 0.27 57
+75 24.5 19.2 0.25 46
4 +45 38.7 32.5 0.34 83
+60 36.9 31.9 0.31 73
+75 33.7 28.3 0.27 64
5 +45 475 39.7 0.36 96
+60 45.7 39.5 0.31 86
+75 423 36.0 0.27 78
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Fig.5 Contour lines of 20 Ix illuminance under different orientation
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Tab.4 Operating status of aircraft stands during non—peak hours
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Fig.6 Contour lines of 10 Ix illuminance under the combination of two
LED lights
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Tab.5 Quantitative results of floodlighting under the combination of

two LED lights
KT HRAE E/x U R, /%
L3&14 10.7 0.08 39
L3&L5 11.6 0.22 45
LA&LS5 143 0.26 57
L3&L3’ 8.3 0.06 27
L3&12 109 0.14 52
L3&L1' 11.5 0.13 52
LA&LL' 13.7 0.18 60
LA&L2 142 0.24 64
L5&LI 15.1 0.19 58
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Tab.6 Energy-saving solutions for apron lighting under different

working conditions

T JITRAE TR TRER /%

1 HMLI1-LI/L2/LA 7 533
HML2-1.2/14
HML3-L2/14

2 HMLI- L1/L2/L3/1A/L5 11 26.7
HML2-LI/L2/13/1A
HML3-L2/14

3 HMLI1-LI/L2/LA 11 267
HMIL2-1.2/1L3/14/L5
HML3-LI/L2/L3/14
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Fig.7 Energy-saving ratio distribution of apron lighting under

different operating states
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