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(A Study on the Convertible Emergency Lighting Fixture in Consideration
of Dark Adaptation)
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Abstract

When an emergency light turns on due to a blackout, the intensity of illumination is drastically
changed from hundreds [1x] to 1.0[1x]. This sharp change of illumination intensity not only lowers the
darkness adaptation of the eye, it also degrades the obstacle cognitive ability of the evacuees, resulting
In secondary critical accidents due to anxiety, and fear. Thus, this study proposed a convertible
emergency lighting fixture that controls the rate of speed of light in two stages by time with darkness
adaptation of the eye in consideration. In addition, the effect of such emergency light is verified by
suggesting an illumination simulation without increasing the number of light or capacity of battery to

make it economically feasible.
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Table 1. The characteristic of the battery
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Fig. 3. Light Output Comparison Graph of
Emergency Light between Existing Control
System and Two-stage Control System
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Table 2. Condition for Common Application of
Simulation
Room length 125.00[m]
Room width 2.40[m]
Room height 3.00[m]
Height of working plane 0.00[m]
Maintenance factor 0.70
reflectance(ceiling) 70[%]
reflectance(wall) 30[%]
reflectance(work) 10[%]
Flux correction fact 1.00
Conversion factor 1.00
reflectance(wall west) 30[%]
reflectance(wall north) 30[%]
reflectance(wall east) 30[%]
reflectance(wall south) 30[%]
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Commercial Power
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Table 3. Simulation Result by Commercial Power
Mean illuminance[Ep] 422[1x]
Minimum illuminancel[Emin] 280[1x]
Maximum illuminance[Emax] 454[1x]
Uniformity ullEmin/Eml 1:15 (0.66)
Uniformity U2[Emin/Emax] 1:16 (0.62)
Total lamp flux 392,000[Im]
Total lamp flux fer area unit 1,307[1lm/m?]
Utilance 46[%]
Total electrical power 4,430[W]
Total electrical power per unit 16.9[W/m’]
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Stage
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Table 4. Simulation Result of First Stage
[llumination Intensity

Mean illuminance[Ep] 15[1x]
Minimum illuminancel[Emin] 6[1x]
Maximum illuminance[Emax] 50[1x]

Uniformity ul[Emin/Eml 1:25(04)

Uniformity U2[Emin/Emax] 1:83 (012)
Lamp flux 19,600[1m]
Utilance 34[%]
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Fig. 8. lllumination Distribution Chart of Second
Stage
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Table 5. Simulation Result of Second Stage
[llumination Intensity

Mean illuminance[Em] 9[1x]
Minimum illuminance[Emn] 3[1x]
Maximum illuminance[Emax] 2101x]

Uniformity ullEmin/Eml 1:25 (0.39)

Uniformity u2[Emin/Emax] 1:6.2 (0.16)
Lamp flux 11760[Im]
Utilance 10[%]
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