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Study of Indoor Air Quality from the Several Offices in Busan Area
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The indoor air quality was investigated from the six offices in Busan Metropolitan City. The indoor con-
centrations of PM,, CO,, CO and HCHO were determined and outdoor levels of CO and PM,, were compared
with those of indoor levels. Three offices were located in the industrial area and the others were in the com-
mercial area. The concentration ranges (means and standards deviations) of PM,,, CO,, CO and HCHO were
140.7-67.4 (109.0 = 27.0) pg/m?, 592.0 - 1,060.0 (776.4 % 169.1) ppm, 1.4 - 3.1 (2.0 + 0.8) ppm, and 8.3 - 21.1
(16.2 £ 5.1) ug/m’>, respectively. The pollutant concentrations were about 1.5 times higher in the industrial area

than those of in the commercial area.
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Table 1. General descriptions of the office investigated

Measurement Area, Ventilation Number of

Location . )
point m system  employee
A 1 Floor 165  Natural 25
I : st
n‘j;‘rset:al B 1, Floor 132 Natural 16
C 1 Floor 116  Natural 23
ComrnercD 3rq Floor 198  Central 19
il Area E 2,4 Floor 231  Central 30
F 4, Floor 148 Natural 25
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Table 2. The analytical conditions of the HPLC system

Parameter Analytical conditions
Sample loop volume 20 pl
Eluent 45:55(Acetonitrile : Waters)
Folw rate 0.9 ml/min

Separator column Xterra Ciggp 5 pm 4.6*100 mm
Detector wavelength 360 nm
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Table 3. Demographic results by employees

Parameter  Category Number Proportion, %
Area Industrial 45 42.1
Commercial 62 57.9
Gender Male 57 53.3
Female 50 46.7
<30 28 26.2
Age 31-40 54 50.5
8 4150 18 16.8
50< 7 6.5
. >8hr 7 6.5
V,Vgg;ng >10hr 83 77.6
10hr< 17 159
Smoking Smoker 35 32.7
Status Nonsmoker 72 67.3
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Table 4. The employee's perception about the indoor environment

) . Frequency(%)
Questionnaire - - -
Strong agree Agree Neither Disagree Strong disagree

The health situation is good. 11(10.3) 42(39.3) 39(36.4) 13(12.1) 2(1.9)
Indoor air is fresh. 1(0.9) 4(3.7) 15(14.0) 71(66.4) 16(15.0)
Experienced Subjective symptoms 5(4.7) 63(58.9) 31(29.0) 7(6.5) 1(0.9)
Temperature is comfortable. 32.8) 25(23.4) 68(63.6) 11(10.3) 0(0)
Humidity is low. 9(8.4) 62(57.9) 32(29.9) 4(3.7) 0(0)
Air smells pleasant. 3(2.8) 6(5.6) 33(30.8) 51(47.7) 14(13.1)
Satisfied with the environment. 2(1.9) 14(13.1) 42(39.3) 44(41.1) 5(4.7)
A legal assessment is necessary. 57(53.3) 38(35.5) 8(7.5) 4(3.7) 0(0)
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Table 5. Physical factors and concentrations of pollutants in the offices from the industrial area (A, B, C) and the
commercial area (D, E, F) of the Busan Metropolitan City

A B C D E F
Temp. °C 234 20.8 23.5 23.5 22.2 21.6
Humidity, % 32.2 38.9 38.1 315 37.0 30.1
CO,, ppm 1,060.0 734.5 866.7 729.7 675.5 592.0
HCHO, pg/m? 19.8 16.2 21.1 12.3 19.3 8.3
CO, Indoor ppm 3.0 1.4 3.1 1.7 15 1.4
CO, Outdoor ppm 0.5 0.3 0.7 0.6 0.6 04
PM,, Indoor ug/m? 140.7 1155 136.5 92.4 101.8 67.4
PM,, Outdoor pg/m? 88.3 82.3 93.6 61.0 72.9 48.3
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Table 6. Average values of physical factors and con-
centrations of pollutants in the offices from the
industrial area and the commercial area of the
Busan Metropolitan City

Item Industrial Commercial
Area Area

Temp. °C 22.6+15 22.4+1.0
Humidity, % 36.4+£3.7 32.9+3.6
CO,, ppm 887.1+163.7  665.7-69.4
HCHO, pg/m? 19.0+25 13.3+5.6
CO Indoor, ppm 25%09 1.5+0.2
CO Outdoor, ppm 0.5+0.2 0.5+0.1
PM,, Indoor, pg/m® 130.0+135  87.2+17.8
PM,, Outdoor, ug/m®  86.4+6.2 60.7+12.3
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