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Abstract

Indoor air quatlity directly affects the health of the occupants of the building. Since many
people spend an average of 90 % of their days in buildings, it is important to monitor indoor air
quality. This research aimed to monitor the indoor air quality of sgme classrooms of the
Department of Environmental Science, Faculty of Science and Technology, Chiang Mai Rajabhat
University. Physical factors (tempera’é”ure, relative humidity, illuminance, and room-users), chemical
factor (carbon dioxide concentration), and biological factors (bacteria and fungi concentration
values) were recorded. Microorganisms were sampled using an air sampler MAS100 NT® (MERCK).
Indoor air quality was monitored between October and November. Samples were collected in the
morning and afternoon twice a week on Monday and Wednesday. The factors affecting indoor air
quality were analyzed. The results revealed that the air quality in the classrooms often exceeded
safe standards in terms of temperature, relative humidity, carbon dioxide gas and the number of
bacteria. However, the degree of illuminance in both classrooms was found to be within the
standard. There was a positive correlation between the number of bacteria, carbon dioxide
concentration and the number of people in the room. Therefore, improvement in air quality should
be initiated by the installation of exhaust fans and the regular cleaning air conditioner units. In

addition, indoor air quality of intensively used areas should be frequently monitored.

Keywords: indoor air quality; air borne microorganism; classroom
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Table 1 Average air qualities from the sampling sites compared with indoor air quality standards

Factors that affect Indoor alr quatity

26 October « 9 November (first perlod)

14-30 November (second perlod)

Classroom 252

air quatity standards

Classroom 254

Classroom 252 Classroom 254

Morning Afternoon

Morning

Afternoon Morning Afternoon Morning Afternoon

Temperature (°C) 24-26 26.5420.60 a 26.7820.72 a

2748023 a

26.72r1.29 a 26.9420.66 a 213£152a 27.32£0.70 2 27.16:083 2

Relative humidity (3RH} 50-65 63782101 a 65,16x1.69 2

81382136 b

67.6814.51 a 66.6014.06 a 6248748 a 69.0015.62 a 62.2644.77 a

{ltuminance (Lux) 344.60+23.14 a | 323.18+14.91 a

393.90+50.58 a

383.30+54.69 a | 391.40£1592a | 3577622938 a | 438.86:42.04 b | 358.34+32.26 a

300-500
- 38201794 b

People (Person) 2B8016.52 ab

7.4048.43 a

19°20+16.22 ab | 11.20£1049 ab | 26.20:15.19 b 500£3.79 a 10.80:9.66 ab

CO; (ppm) <1,000 2,529.4+1,433.5 b { 2,509.0+665.09 b

810.8484.10 a

1,937.64863.8 b { 891.2£345.44 ab {1,240.6+616.55 ab| 706.2£56.81 a | 791.0£160.02 2

Bacteria (CFL/m®) <500 5853316224 a | 561.33196.67 a

329.331189.78 a

37800+223.70 a | 563.33+322,72 a| 387.3318255 a | 326.00+307.81 a | 272.00+132.41 a2

<500 11800142822 | 7867227.702

Fungi (CFU/m*)

99.33222.45 a

60.00+3246 2 | 746713556 a | 100.67231.369 a | 116.67246.236 a| 70.67+18.78 a
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Table 2 Relationship between-air quality factors affecting bacteria and fungi

Co, %RH Temperature | Muminance People Bacteria Fungi
Pearson correlation 1 -0.288 -0.450** -0.379* 0.725** 0.463%* -0.201
CO, Sig. (2-tailed) 0.058 .002 0.011 0.000 0.002 0.191
N ' 44 44 44 44 44 a4 a4
Pearson correlation -0.288 1 0163 0.310* -0.369* -0.272 0.040
96RH' Sig. (2-tailed) *0.058 0.291 0.040 0.014 0.074 0.798
N a4 a4 44 44 44 44 a4
Pearson correlation -0.450%* 0.163 1 0.448* -0.250 -0.101 0.194
Temperature Sig. (2-tailed) 0.002 0.291 0.002 0.102 0.515 0.207
N 44 a4 44 44 44 44 44
Pearson correlation -0.379* 0.310* 0.448** 1 -0.494* -0.270 0.173
illuminance Sig. (2-taited) 0.011 0.040 0.002 0.001 0.076 0.262
N 44 44 a4 44 a4 a4 44
Pearson corretation 0.725* -0.369* -0.250 -0.494** 1 0.553%* -0.172
People Sig. (2-tailed) 0.000 0.014 0.102 0.001 0.000 0.266
N a4 44 44 a4 a4 44 44
Pearson correlation 0.463"* -0.272 -0.101 -0.270 0.553** 1 1
Bacteria Sig. (2-tailed) 0.002 0.074 0.515 0.076 0.000
N a4 aa as a4 as 132 132

**Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the 0.05 level (2-tailed).
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Table 3 Statistical analysis result of air quality compared first period and second period

Sum of squares | df | Mean squares F Sig.

Between groups 7222993 1 7222993 7.560045 | 0.009
CO, Within groups 40127498 42 955416.6

Total 47350491 43 )

Between groups 181.8939 1 181.8939 3.408148 | 0.072
%RH Within groups 2241.553 42 53.37032

Total 2423.447 43

Between groups 0.146371 1 0.146371 0.134634 | 0.716
Temperature | Within groups 45.66158 42 1.087181

Total 45.80795 43

Between groups 5153.171 1 5153.171 1.967932 | 0.168
Wuminance | Within groups 109980 42 2618.571

Total 115133.2 43

Between groups 739.503 1 739.503 3.467143 | 0.070
People Within groups 8958.133 42 213.2889

Total 9697.636 43 _

Between groups 651.3222 1 651.3222 0.898731 | 0.345
Bacteria Within groups 94212.76 130 724.7135

Total 94864.08 131

Between groups 6.384091 1 6.384091 0.269697 | 0.604
Fungi Within groups 3077.275 130 2367135

Total 3083.659 | 131
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