UNAUIRY (Research Article)

n19M5290AgA1sUsUlaeanlyn
LNBNSEIUUSLANSAINNTITTZUNAN8 U IS8
Measurements of Carbon Dioxide to

Determine the Ventilation Effectiveness in the Classroom

9381 NYIUINTLIN WAzANTH FreUnge*
T Ir Ivermansauandon pasInemaniuazinalulad uninerdessumans
quisian shvaraamis suaenseIma Sinuyuerdl 12120
Arisa Kanjanakrajang and Paradee Chuaybamroong*

Department of Environmental Science, Faculty of Science and Technology, Thammasat University,

Rangsit Centre, Khlong Nueng, Khlong Luang, Pathum Thani 12120

UNANED
nsfnuililunmsansseudszaninmnisssueenavesiensulunmine douwimiluin
Usuawa lneidanieaseuuuinainug 200 AW 91U49U 3 e 9Ino1Asseulunguanenans dnuenans
waginenmans Tagldnsmsantnseiuanududuresieniveulnoenledluseninediinisdeunisaou
aglufeann 9 5 il dhewnesilowiia non-dispersive infrared analyzer fig1udnldiaeluiuiidau 2
\3es ndeu q fu ArdldinuIsufisufuAuinsgiures ASHRAE (American Society of Heating,
Refrigerating and Air-Conditioning Engineers) #is1nual#ntsluaiaisiia Aldarualsiseauiing
ansualaeenlerluiiu 1,000 ppm Sunandenisssuigenmefinesiisafusuuaunigluies wasding
Amnasasnsuanasueiniadedalus (air change rate per hour, ACH) ielUSsuiisufuaAnnss
ASHRAE fifnualiiiensounisiialidfonndn 6 ACH man1sAnwinuitaududuvesfine
msveulneanlenngluriesssunguarmansoglurag 405-1,243 ppm (@wiuiindnw 1-73 aw) 1809
nswanasueinielads 0.29-0.37 ACH varivieaiieulungudsaumaninuanududuvesfiny 395-
3,458 ppm (FuruiinAnw 1-147 Au) S§nsnsuanivdeueiniaiade 0.35-0.41 ACH drureaieuly
nauIngeansnuaNududuvefivasueulneenledluyie 477-5,310 ppm (Fruiutindnel 1-175
au) SldnsnsuaniUdeusinieiade 0.81-0.85 ACH uansiisn1sszuiseniafilineridu Tnswunsazau

fvesfiwesusulaeenlediiudumuaniiiulilunniesidng

AdAgy : Aaansusulasenled; nsszuieeinia; snsinsuaniUasueinia

*{uRArauUNAIY : paradee@tu.ac.th



Ui 25 avuil 6 wgAIN1EY - 547N 2560 MsarsImermansuasmalulad

Abstract

This study investigated the ventilation effectiveness of classrooms in the university in suburb
area. Three classrooms for maximum capacity of 200 students were selected from the health
science, social science, and science buildings. Carbon dioxide concentrations were monitored every
5 min in the classroom during the session using 2 non-dispersive infrared analyzers which are a
direct-reading type in order to compare with the ASHRAE (American Society of Heating, Refrigerating
and Air-Conditioning Engineers) standard of 1,000 ppm. Any room that the carbon dioxide
concentration does not exceed 1,000 ppm and the air change rate is not less than 6 ACH means
adequate ventilation for the numbers of people inside. The study found that carbon dioxide
concentration in the health science building’s classroom was in a range of 405-1,243 ppm (with 1-
73 students in the classroom) and the average air change rate was 0.29-0.37 ACH. Carbon dioxide
concentration in the social science building’s classroom was in a range of 395-3,458 ppm (with 1-
147 students) and the average air change rate was 0.35-0.41 ACH. In science building, carbon dioxide
in the classroom was found in a range of 477-5,310 ppm (1-175 students) while the average air
change rate was 0.81-0.85 ACH. Therefore, the ventilation rates for all classrooms were inadequate.
The accumulation of carbon dioxide was also observed from the beginning to the end of each

session.
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