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A Study on the Measurement of Indoor Air Pollutants
in High School Building

Kim, Byoung-Soo®, Kim, Sun-Jung"”
* Dept. of Building Services Engineering, Hanbat National University(sjkim @hanbat.ac.kr)
** Dept. of Building Services Engineering, Hanbat National University(bse—nuril @hanbat.ac.kr)

Abstract: This study is to measure the change of the CO: and floating dust concentration depending on the volume
of the ventilation and the state of on/off the ventilation for the estimation of the air pollution in classroom. The
results could be summarized as follows: the test cell was the two full scaled model and the one is set up with
ventilation system another was not. the volume of classroom is 170.1m> and the number of persons are 35. 1)when
the ventilation system was not installed, The experimental results of the CO; concentration showed the average of
2,150ppm and the maximum of 2,740ppm in the classroom. This was the higher than 1,000ppm, the standard value of
ASHRAE and the enforcement regulations of School Sanitation Code in Ministry of Education & Human Resources
Development, 1000ppm. The CO: concentration was relatively increasing during school hours. 3)In case of the
volume of ventilation of 800m3/h, the CO2 concentration of classroom showed the average of 962 ppm and the
maximum of 1,380 ppm. This was higher than 1,000ppm, the standard of ASHRAE and the enforcement regulations
of School Sanitation Code in Ministry of Education & Human Resources Development. 4)The floating dust(PM10)
was the maximum of 0.52mg/m’, the minimum of 0.25mg/m°, and the average of 0.32mg/m’ in case of the
ventilation system off. Those were higher than the standard value 0.15mg/m3. In case of the ventilation system on,
the floating dust(PM10) was the maximum of 0.174mg/m°, the minimum of 0.048mg/m°, and the average of
0.078mg/m’. These were the lower than 0.15mg/m’, the standard of the enforcement regulations of School Sanitation
Code in Ministry of Education & Human Resources Development. 5)The concentrations of CO; and PM10 were
largely depending on the number of students and the ventilation system, The installation of the ventilation system is
necessary for the amenity environment and the management of the indoor air quality.

Key words: ¥7] 2 %= (Air pollutants), 23 714 (Indoor Air Quality), ©]4F3}ek4A(COy),
F5-% 7 (Floating dust), 37]A] 2~ ¥l (Ventilation System)
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Table 2. The type of Building System
(Units:Kcal/h)

1)Outdoor Unit

a)Cooling Heating
Capacity 38,700 | apacity | 49:580| 14EA

b)Cooling
Capacity
2)Heater/Cooler

a)Cooling 3.870 Heating 4,300 3EA

Heating » .
48,160 Capacity 57,620 Z2EA

GHP C)Eépacity Capacity
b)Cooling Heating -
Capacity | #8106 | Capacity | >418 | 3FA
¢)Cooling Heating .
Capacity 6,106 Capacity 6,880 30EA
d)Cooling Heating -
Capacity 7.740 Capacity 8,600 3EA

e)Cooling Heating
Capacity 9632 | Copacity | 10750 | 31EA

1)Outdoor Unit

a)Cooling . Heating . j
Capacity | 24080 Capacity | 27.090| 2BA

b)Cooling Heating .
Capacity 48,160 Capacity 54,180| 1EA

¢)Cooling 72.240 Heating 81,270| 1EA

Capacity Capacity
d)Cooling Heating
Capacity 96,320 Capacity | 108,360 1EA

EHP 2)Heater/Cooler

QCooling | 3870 | Heating | 4300 | 108A
RCooling | 416 | Heating | 5418 | 1EA
Cooling | g1ng | Heating | ga50 | gpa
QCooling | 7740 | Heating | 5600 | 78A
Qooling | g3z | Heating 110750 | 108A

Boiler : 0.3TON(Steam Boiler) * 2EA
2w QYo RE 135%¢d GHP 4
EHP W - Y, F J9pabd PAC o3,
2718 AR5k BN
14, 9 Sele 7 - w71

A Aol drl= DDCOl 9 $F CCMS(Central Control
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system was not installed
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Fig 7. the measurement result of floating dust

Table 3. the results of CO» and floating dust

COs(ppm) PM10(mg/m®) Outdoor
Item
Vent

Type Max | Avg Max Avg

CO2 PM10,
(ppm) | (mg/m?)

ZAAg7] | 2,740 | 2,150 | 052 0.32

I 210 | 00023

74 §1—7] 1380 | 962 0.174 | 0.078

HEsE 1000 0.15 1000 0.15

4, EE

2 A4 gt wAe AdUFU|edsE Hrt
37§13k, wAY COsx, PAMUAZEFS =
43 Az g3 2o

1. B7IA2HS 7hEshA] %S o A
35w el wA (1701m’)W) CO, v&= W3 =4 4
7, ¥ 2,150 ppm, HUl 2,740 ppm o2 E}
WYtk o] ASHRAE &3 w83 A3
Suwr Ay AN G = 1,000

3. HARA(PM10)S B7|A 29 W 7HEA]
g 052mg/m’, HAF 025mg/m’,
0.32mg/m’C.2 7]F%k 0.10mg/m’ BT} =F
S e YeEd HEAe wARAE
gk 0.174mg/m’ , &7k 0.048mg/m”’ ,
Z 0078mg/m’> 2 Yehyth ole m
AL F-9 St H A A8 72
0.10mg/m’ Bt} wre & yehfo] w3
ANE 7HA gt

4, CO%t vAHRA|=

r:u

[ N Ho
&N 1O o HT
Mo = & Hlorr HE o= b

AW 2ol e Bl

o2 Azttt wed mAY AWFB7
AL WEAT)Y) AN AuLEs} 25T
4 45SA 9 Slok ske, B71FL 535/he
fAdk st Aoz Jeh.

5. CO8 MARAE FA5sh $5F, 49
R W 2 wse Qo Ueyon, w
Aol AWFTNBAL DAY W AAH7|A 2

- 1396 -



289 w7HA Ao Yehg,

1.Chang-Nam Kim, Yun-Gyu Lee,2005, A Study
on Concentration Chage of Volatile Organic
Compounds; VOCs by using Mock-up Test,
Korean Journal of Air-Conditioning and
Refrigeration Engineering, v.17 n.5, PP487-495

2.ASHRAE 2005, ASHRAE Handbook
Fundamentals: Ventilation And Infiltration,
Atlanta, USA.

3.Alfred Micallef et al.,1998., The Influence of
Human Activity on the Vertical Distribution
of Airborne Particle Concentration in
Confined Environments, Indoor Air 2/98, Vol
8, No 2, 131-136.

4 Markus Reitzig et al. 1998., VOC Emissions
after Building Renovations : Traditional and
Less Common Indoor Air Contaminants,
Potential ~Sources, and Reported Health
Complaints, Indoor Air 2/98, Vol 8, No 2,
91-102

5.L.E. Sparks et al, 199. Gas-Phase Mass
Transfer ~Model for Predicting Volatile
Organic Compound (VOC) Emission Rates
from Indoor Pollutant Sources, Indoor Air,
Vol 6,No. 1, pp 31-40.

- 1397 -



