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A Study on the Effects of PMV Thermal Environment and Illumination on Visual Performance
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Abstract

In this study, a questionnaire was developed to assess error search and correction tasks, and an analysis was
performed on the accuracy of the tasks and the time required for their completion in order to identify the effects
of LED light source illumination on visual performance according to changes in a predicted mean vote(PMV)
thermal environment. In addition, a subjective evaluation was performed by conducting a survey on the level of
visual fatigue experienced during the tasks. In the experiment, four types of PMV thermal environments were
established according to PMV values in the temperature range of (17£1-29+1) °C and the humidity range of
(50+5-60+5) %, and the LED light source illumination was divided into three types: 400lx, 700lx, and 10001x. The
experimental results confirmed that the accuracy of the error search(LED p value=0.058, PMV*LED p value=0.083)
and correction tasks and the time required(LED p value=0.004, PMV p value=0.000) for their completion were
affected by changes in both the PMV thermal environment and the LED light source illumination, whereas a
significant difference in visual fatigue was observed only in the PMV thermal environment(p value=0.003).
Key words: PMV thermal environment, LED source, Ocular fatigue, Visual performance improve
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Figure 1. Lighting Source(engoth-8100)
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Table 1. Information of Experiment Environment
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Figure 4. Sheet of Numerical Error Correction
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Figure 8. Experimental Procedure of Split-plot Design
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Table 3. Result of ANOVA on Accuracy in Error Correction Task

Error(ey) 1842814 51 36134 259  0.000

LED 157424 2 78712 5.63  0.004

Source SS DF MS F P
Subject  17.4154 17 1.0244 446  0.000 PMV*LED 71500 6 11917 085 0532
PMV 0.1316 3 00439 0.9  0.902 Error(ep) 1900319 136 13973
Error(eqy) 117138 51 02297 186  0.002 Total 11030127 215
LED 07190 2 0355 291  0.058
PMV*LED 14160 6 02360 191 0083 SHFANTAHAY AQAIZEe Hatol Uist A% 1
Error(en) 167830 136 0.1234 g 103 2o}

Total 48.1788 215
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Figure 9. Result of Average on Accuracy in Error
Correction Task
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Table 4. Result of ANOVA on Required Time in Error Correction

Task
Source SS DF MS F P
Subject 5372601 17 316035 8.75 0.000

PMV 1685470 3 561823 15.55  0.000
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Figure 10. Result of Average on Required Time in Error
Correction Task
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Table 5. Result of ANOVA on Ocular Fatigue

Source SS DF MS F P
Subject 8720.04 17 51294  11.18 0.000
PMV 711.05 3 237.02 5.16  0.003
Error(eqy)  2340.53 51 45.89 1.57  0.021
LED 31.00 2 15.50 0.53  0.590
PMV*LED  115.85 6 19.48 0.67 0.678
Error(ep) 398148 136 29.28
Total 15900.96 215
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Figure 11. Result of Average on Ocular Fatigue
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