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ABSTRACT Objective:To investigate and analyze present conditions of the assembling line illumination
in our country, and to set the recommended values of illuminance standard. Methods: Questionnaires
and field surveys were used in this investigation. A total of 752 workers from seven factories in textile,
shoes and electronics industries were selected for the questionnaire survey and site measurement, and cor-
responding analyses made with SPSS 13. 0 statistic software. Results; Uniformity of illumination, defini-
tion in working face, general satisfactory degrees, asthenopia were significantly correlated with each
other. Assembly line illuminances for five different visual characteristics were recommended in this pa-
per. The illuminances were 500 —1 000 — 1 500 Ix, 300 — 500 — 1 000 Ix, 200 - 300 - 750 Ix, 100 -
300 -500 Ix, 50 —100 —200 Ix, respectively. Conclusion: Present conditions of the assembling line il-
lumination are less than satisfactory, uniformity of illumination is on the low side, and there is no assem-
bling line illuminance standard for general satisfactory degrees and asthenopia of workers. The related
work should be further improved.
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Table 1 The average scores of the lighting environment questionnaire of five different assembling lines

Evaluation index Ultra sophisticate job Generally sophisticate job Common job Relatively rough job Rough job

x1 ( clarity) 0.942 1.012 1.200 1.444 1.453

*2 ( security ) 1.384 1.342 1.102 1.199 1.237

%3 (identification ) 0.984 1.082 1.191 1.272 1.364

x4 ( reality ) 1.333 1.235 1.423 1.152 1.032

x5 (uniformity ) 0.452 0.645 0.847 1.053 1.103

%6 ( glare ) 0.923 0.851 1.021 0.621 1.197

7 ( satisfaction ) 0.839 1.135 1.253 1.274 1.333

y (asthenopia) 0.652 0.942 1.032 1.201 1.245

R2 PR BRI BRI A1 P8 A5 45 53 T IR A G R
Table 2 Correlation matrix of the lighting environment questionnaire of five different assembling lines

Correlation coefficient xl x2 %3 x4 x5 X6 %7 y
xl 1 0.632 0.968* 0.670 0.985* 0.046 0.850 0.938"
22 0.632 1 0.647 0.113 0.685 0.097 0.756 0.656
%3 0.968" 0.647 1 0.677 0.988" 0.240 0.918" 0.967"
x4 0.670 0.113 0.677 1 0.644 0.093 0.488 0.653
x5 0.985* 0.685 0.988* 0.644 1 0.096 0.928 " 0.981*
x6 0.046 0.097 0.240 0.093 0.096 1 0.143 0.068
x7 0.910 " 0.756 0.918 " 0.488 0.928 " 0.143 1 0.969*
y 0.938* 0.656 0.967* 0.653 0.981% 0.068 0.969* 1

* The correlation is significant at level P <0.05, # The correlation is significant at level P <0.10.
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Table 3 Measured values of lighting condition of the assembling lines

Measured value Ultra sophisticate job  Generally sophisticate job Common job  Relatively rough job ~ Rough job
Minimum illumination (E ;) 368 Ix 310 Ix 270 Ix 162 Ix 87 Ix
Maximum illumination (E_, ) 1 449 Ix 1025 Ix 850 Ix 687 Ix 768 1x
Average illumination (E,,) 826 Ix 645 1x 534 Ix 310 Ix 139 Ix
Uniformity ratio of illuminance (E) 0.446 0.481 0.506 0.522 0.625
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Table 4 Measured values and subjective assessment values of the assembling lines with different industries
Value Ultra sophisticate job Generally sophisticate job Common job Relatively rough job Rough job

Shoe-making

Average illumination (E,,) 726 Ix 502 Ix 474 Ix 239 Ix 114 Ix

Subjective assessment value (y) 0.530 0.857 0.981 0.990 1.029
Electronic

Average illumination (E,,) 982 Ix 749 Ix 691 Ix 419 Ix 152 Ix

Subjective assessment value (y) 0.791 1.036 1.193 1.243 1.472
Sewing

Average illumination (E,,) 856 Ix 610 Ix 572 Ix 306 Ix 132 Ix

Subjective assessment value (y) 0.685 0.938 1.047 1.045 1.238
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Figure 1 The curves of the illuminance on subjective assessment value
of five different assembling lines
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