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Illuminanation and energy saving in classroom light environment

HUANG Hai-jing"?, CHEN Gang*

(1. College of Architecture and Urban Planning, Chongqing University, Chongqing 400045, China;
2. Key Laboratory of Construction and New Technology of Mountain Cities, Ministry of Education,
Chonggqing University, Chongqing, 400045, China)

Abstract: To study the relationship among illuminanation, visual performance and energy saving in classroom, the
variation values of student’s pupil area with the different illuminanation (luminance) conditions in classroom artificial
light environment were measured. The result shows that the pupil area gets smaller when the illuminance is higher. But
when the illuminanation value reaches 750 1x, the variation rate of pupil area sharply decreases with the increase of
illuminanation, indicating that the improvement a tiny visual performance needs a greater illuminanation, and thus causes
lower energy efficiency and a waste of energy. Consideration the respects of of the energy saving, visual performance and
economy, illumination standards of ordinary classrooms can be promoted to 500—750 Ix in future, but not more than
750 Ix.

Key words: classroom; light environment; illuminanation; visual performance; energy saving
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Table 1 Comparison of illumination standards of

general classroom
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Fig.1 Experiment diagram of pupil size with
1 illumination level in classroom
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Table 2 Pupil area under five illumination levels mm’
[13] E/lx
[14] 100 150 300 750 1 000

6500 K 15.04 11.60 8.16 5.09 4.15
4000 K 19.01 1431 9.83 6.28 543
2700K 2145 18.16 12.29 7.92 6.78
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(2)~(4) 100 1x Fig.2 Curves of pupil size changing with
1500 1x 3 ( background illuminations
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Table 3 Change rates of pupil area under 100~1 500 Ix background illuminations
2700 K 4000 K 6500 K
E/lx 1% A,/mm’ 1% Ay/mm’ 1% A,/mm’ 1%
100 — 21.38 — 18.58 — 14.68 —
150 50.0 18.23 -14.73 15.08 —18.85 12.22 -16.72
200 333 15.77 —13.50 12.54 —16.86 10.36 —15.24
300 50.0 12.34 —21.74 9.35 —25.41 7.87 —24.06
500 66.7 8.96 —27.40 6.79 —27.44 5.60 —28.89
750 50.0 7.53 —15.96 6.00 —11.62 4.75 -15.19
1 000 333 7.11 —5.55 5.84 —2.65 4.53 —4.54
1500 50.0 6.96 —2.22 5.80 —0.66 4.46 —-1.51
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