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Research and Application of Health Lighting Design in Classroom
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Abstract: Based on the current classroom lighting standards specifications and requirements the
classroom light health indicators are sorted out. We investigated the current classroom lighting environment
in primary and secondary schools and rectified design to improve visual health and comfort. Finally we
proposed a design strategy for the healthy light environment of the classroom.
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Fig. 1 Light environment indicators of healthy lighting in classroom
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Table 1 Standards related to photobiological safety

uv Blue IR

IEC 604324 Ed2.2 Tungsten Filament Lamps for Domestic and Similar General Lighting Purposes N N N
IEC 604322 Ed2. 2 Tungsten Halogen Lamps for Domestic and Similar General Lighting Purposes N N N
[EC 604323 Ed2 Tungsten Halogen Lamps ( Non-vehicle) Y N Y
IEC 60968 Ed3 Self-ballasted Lamps for General Lighting Services Y N N
IEC 61195 Ed2.2 Double-capped Fluorescent Lamps Y N N
IEC 61199 Ed3.2 Single-capped Fluorescent Lamps Y N N
IEC 62035 Ed2 Discharge Lamps ( Excluding Fluorescent Lamps) Y Y N
IEC 62031 Ed2.2 LED Modules for General Lighting Y Y N
IEC 62560 Edl1 Self-ballasted LED-Lamps for General Lighting Services by Voltage >50 V Y Y N
IEC 62776 Ed1 Double-capped LED Lamps for General Lighting Services Y Y N
1IEC 626634 Ed1 Non-ballasted LED-Lamps Y Y N
1EC 605984 Ed8 Luminaires Part 1. General Requirements and Tests Y Y N

2
Table 2 Standards related to light quality

w N

ECNC NV N

1SO 8995-1: 2002 ( E)

/CIE S 008/E: 2001 Lighting of work places—Part 1: Indoor
ANSI/IESNA RP--04
EN 12464-: 2011
GB 50034—2013
CIE 205: 2013
CIE 218—2016
CIE 015—2004

Colorimetry
ANSI C 78. 377—2017
Solid State Lighting Products

CIE 013.3—1995
GB/T 5702—2003

GB/T 26180—2010 ( IDT CIE 13.3—1995)

CIE 177: 2007
IES TM3045
CIE TN 2242017
CIE TC 191

Colour Rendering of White LED Light Sources

Colour Fidelity Index for Accurate Scientific Use
Methods for Evaluating the Colour Quality of White-Light Sources

American National Standard Practice for Office Lighting

Research Roadmap for Healthful Interior Lighting Applications

IES Method for Evaluating Light-Source Color Rendition

Light and lighting-Lighting of work places —Part 1: Indoor work places

Review of Lighting Quality Measures for Interior Lighting with LED Lighting Systems

American National Standard for Electric Lamps-Specifications for the Chromaticity of

Method of Measuring and Specifying Colour Rendering Properties of Light Sources
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Table 3 Standards related to light health

1 CIE 1174995 Discomfortable Glare in Interior Lighting
» GB/7 262112010
(IDT CIE 1174995)
3 CIE 190: 2010 Calculation and Presentation of Unified Glare Rating Tables for Indoor Lighting Luminaires
4 CIE JTC 7 (D3/D1)  Discomfort caused by glare from luminaires with a non-uniform source luminance
5 CIE TC 2-86 Glare Measurement by Imaging Luminance Measurement Device ( ILMD)
6 IEC TR 615474 Equipment for general lighting purposesfEMC immunity requirements—Part 1: An objective light flickermeter and
Edition 2. 0 (201740) voltage fluctuation immunity test method
7 IEEE Std 1789 Recommended Practices for Modulating Current in High-Brightness LEDs for Mitigating Health Risks to Viewers
8 CIE TN 006: 2016  Visual Aspects of Time-Modulated Lighting Systems-Definitions and Measurement Models
9 VICO CSA 035.1-2016 LED 1
10 CSA 035.2-2017 LED 2 : -
11 CSA 035.32017 LED 3 : -
3
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Fig. 2  Gray scale map and pseudo color rendering
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Table 4 Specification parameters of classroom health lighting °
5
/K UGR Table 5 Comparison table of measured data before

and after transformation

5 000 >90 <1% RGO <10
5 000 >90 <1% RGO <10

/1x U, /1x U,
169 0.58 160 0.56
534 0.81 651 0.82
5
534 Ix ( / )
0. 81 651 Ix

0. 82 0 4 6 o
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Fig. 3 Simulation of illumination and illumination uniformity

of desktop and blackboard

4

Fig. 4 Field comparison before and after lighting transformation
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Table 6 Suggestions on design indicators of

healthy lighting in classroom

/lx =300 500 ~750
/lx =500 600 ~ 850
/K 3300 ~5 300 5 000 +300
R, =380 =90
UGR <19 <13

10 Hz <f<90 Hz PF<0.01 xf

90 Hz <f<3 125 Hz PF<0.032 xf

£>3125 Hz
RG1 RGO
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