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A study of illumination of dental laboratories

Hyo-Jung Lee, Jong-In Choi, Sung-Sook Kim, Jin-Keun Dong*
Department of Prosthodontics, College of Dentistry, Wonkwang University, Iksan, Republic of Korea

Purpose: This study was designed to investigate the present conditions of illumination techniques in dental laboratories in order
to distinguish colors for esthetic dentistry. Materials and Methods: A total of forty-eight local dental laboratories were selected
for sampling a) luminous intensity and b) color temperature. We measured the luminous intensity and the color temperature on a
center point of porcelain table with lux meter and color meter respectively. The measurements were performed twice, once on a
clear day and on a cloudy day between 12 pm and 2 pm (day light and artificial illumination) and between 7 pm and 10 pm (artificial
illumination only). Results: The results obtained were as follows. 1. The average luminous intensity in dental laboratories lighting
was 1871 Ix, and 67% of dental laboratories had luminous intensity greater than 1600 Ix, which was appropriate for operations
related to colors, while 33% of dental laboratories had in sufficient lighting for appropriate luminous intensity. 2. The average
color temperature in dental laboratories lighting was 6506 K, which was inappropriate for operations related to color. None of
the dental laboratories had a color temperature range of 5000 - 5500 K, which is appropriate for operations related to colors. 3.
Between daytime and nighttime, also between clear day and cloudy day, the average luminous intensity and color temperature in
dental laboratories were not significantly different. Conclusion: lllumination in most dental laboratories selected in this study was
inappropriate for operations related to color. (J Dent Rehabil Appl Sci 2014;30(4):289-98)
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Fig. 1. Lux meter used to measure the luminous intensity.

Fig. 2. Color meter used to measure the color temperature.
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Table 1. Intensity of dental laboratories according to illumination Unit: lux (Ix)
Illumination No. of subject Intensity (Mean + SD)
Artificial illumination with day light (Clear) 27 1874 £ 547
Artificial illumination with day light (Cloudy) 21 1894 * 452
Artificial illumination without day light (Night) 48 1859 £ 534
Total 96 1871 + 516
Table 2. Intensity of dental laboratories according to distance from window with day light (Clear) Unit: lux (Ix)
Distance from window No. of subject Intensity (Mean + SD)
0< <2 (m) 9 2079 £ 816
2< <5 (m) 6 1846 £ 379
5= (m) 12 1733 £ 316
Total 27 1874 £ 547
< Mean
Lx Lx < Mean
4500 4000
4000 3500
3500
3000
3000
2500
2500
2000
2000
1500
1500
1000
1000
500 500
0 0
Clear Cloudy Night <2 2= <b b5«
Fig. 3. Lux meter used to measure the luminous intensity. Fig. 4. Intensity in dental laboratories according to

distance from window with day light (Clear).
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Table 3. Color temperature of dental laboratories according to illumination

A study of illumination of dental laboratories

Unit: Kelvin (K)

Illumination No. of subject Color temperature (Mean F SD)
Artificial illumination with day light (Clear) 27 6443 + 325
Artificial illumination with day light (Cloudy) 21 6504 + 325
Artificial illumination without day light (Night) 48 6541 = 328
Total 96 6506 * 326

Table 4. Color temperature of dental laboratories according to distance from window with day light (Clear) Unit: Kelvin (K)

Distance from window No. of subject

Color temperature (Mean + SD)

0< <2 (m) 9 6490 + 326

2< <5 (m) 6 6253 + 217

5< (m) 12 6503 + 355

Total 27 6443 £ 325

K < Mean K < Mean

7400 7400
7200 7200
7000 7000
6800 6800
6600 6600
6400 6400
6200 6200
6000 6000
5800 5800

Clear  Cloudy Night

Fig. 5. Color temperature in dental laboratories according
to illumination.
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Fig. 6. Color temperature in dental laboratories according
to distance from window with day light (Clear).
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Table 6. Classification of fluorescent lamps by color temperature (based on KS)

Light source Range of color

Typical case

Symbol )

color temperature [K]  Color temperature [K] Light soutce

Cool daylight D 5700 - 7100 6500 Overcast sky
Daylight N 4600 - 5400 5000 North window at noon

White W 3900 - 4500 4500 Direct sunlight of about 2 hours lafter sunrise
Warm white WW 3200 - 3700 3500 Direct sunlight of about 1 hour before sunset
Warm light L 2600 - 3150 2700 60 W light bulb

K, Kelvin.
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