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Abstract

The purpose of this study was to find out the how ventilation affected the condition of indoor air quality during

sleeping time in university housing and to propose plans for improving that air quality. Air quality measurements were
taken in six rooms occupied by male students in university housing. Three sets of two rooms each on the same floor

were studied, three with ventilation (control group) and three without ventilation (comparison group). CO, CO,, PMj,
HCHO were measured, as well as background readings for indoor temperature and relative humidity. Each field
measurement was taken simultaneously in one set of two rooms on one night during the winter of 2016. The results
showed that the CO, concentrations of the subjects were generally higher than the standard, but CO, PM;, and HCHO
concentrations were lower than standards. When the rooms were ventilated by opening the window, indoor temperature,
relative humidity, and CO, CO, and HCHO levels dropped, but PMj, concentration became higher. These results
indicate that the installation of a ventilation system is needed for energy efficiency and residents’ health.
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(Table 1) Measuring elements and instruments

Elements Instruments

Indoor temperature,
Relative humidity,
CO, Concentration,
CO Concentration

Direct Sense'” IAQ LAP,
KANOMAX TAQ Monitor
Model 2211-01

PM,o Concentration KANOMAX-Model 3442

Formaldehyde Multimode

HCHO Concentration Monitor FM-801
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(Table 2) Characteristics of the subjects
A B C D E F
Measuring date 2016.11.17-18 2017.1.1-2 2017.1.25-26
Measurement condition | control group COmPAtISOn 1 ntrol group compatison control group compatison
group group group
Building completed 1991. 93 ‘ 2015. 03
year Green remodeling in 2012
Floor 4F 5F 1F 4F 4F 14F
Area 13.5m’ 19m°
Ventilator None Ventilator in bathroom
Heatine svstem Radiator heating control Floor heating
g 5y by management office by individual control
Building exterior
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(Table 3) Indoor appearance of the subjects

control
group

comparison
group

HE el Auler A7, ARe 7] 232~
24.6(F 24.2)°C, 3713 21.5~24.0(FF 22.5)C oY
om, BAL 233~24.0(3F 23.6)C, CHe A
23.9~24.9(F 24.6)C, 7% 16.4~25.0(FHTF 19.
7C, DAL 244~27.1(FF 26.6)C, EAS 7|H
21.1~21.7(3% 21.4)C, 371%F 20.7~222(H7F 21.
2)C, FAL 26.9~282(HT 27.6)C o= vEhsdct 4

ZTE AXS 317)A 458~ 48 3(HT 47.6)%, 371%
36.2~38.1(FT 36.7)%0]2 21, BAL 35.6~42.6(%
T 39.9)%, CAL 3714 39.4~40.7(FHT 40.2)%, 7]
5 33.9~42.5(F7 37.8)%, DAL 25.6~358(F
31.4)%, EAe 3717 26.0~30.7(31 27.3)%, 3715
22.4~24.9(31 23.0)%, FAS 27.4~32.7(HT 30.9)%
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2,794(F3 2,515)ppm, F71E 705~ 1,030(FT 772)

ppmo| o™, BA-S 1,250~ 2,422(33F 1,722)ppm, C2
2 3714 1,250~ 1,320(FHTF 1,292)ppm, 3715 610~
938(F 717)ppm, DAL 705~2,048(33 1,585)ppm,
EAL 374 1,058~ 1,230(F 1,124)ppm, 37|35 76
5~1,021(Ft 849)ppm, FA& 954~1,731(F7F 1,389)
ppmo & Uehdth mE 2o Hux: 1,230~2,79%4
ppmo2 F7E71EE(1,000ppm)E BF Z3skGlaL, o
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seta vl B 2,482ppmo R et A} fAle
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(Table 4) Summary of measured results

A B C D E F
control comparison control comparison control comparison
group group group group group group

Outside CO(ppm)" 1.0 1.2 1.1
Outside PM;o(1g/m’)" 152 92 54
2 1
23:00~24:00 2 1 0 1
The (23:15) (23:20)
number of 24:00~01:00 2 1 1 2 2 2
occupant 01:00~ 06:00 2 2 2 2 2 2
06:00~ 06:30 2 1 2 2 2 1
‘Opening the
Special note -Using -Using wmdgw for “Ventilator in ‘Ventilator in
cosmetics cosmetics 40 minutes bathroom bathroom
-Using fabric -Using diffuser
deodorizer
Max 2,794 1,815 1,320 1,425 1,230 1,162
Before -
control Min 2,265 1,250 1,250 705 1,058 954
CO, Avg 2,515 1,442 1,292 1,023 1,124 1,006
(ppm) Afh Max 1,030 2,422 938 2,048 1,021 1,731
[ Min 705 1,282 610 1,612 765 1,288
control
Avg 772 1,849 717 1,840 849 1,563
Bef Max 1.6 0.0 0.7 0.0 0.1 0.0
O Min 13 0.0 0.3 0.0 0.0 0.0
control
CcO Avg 1.5 0.0 0.5 0.0 0.0 0.0
(ppm) Max 1.3 0.0 0.1 0.0 0.3 0.0
After -
Min 0.3 0.0 0.0 0.0 0.0 0.0
control
Avg 0.8 0.0 0.0 0.0 0.1 0.0
Befi Max 59 51 36 48 21 11
O Min 31 48 28 28 14 9
control
PM; Avg 37 50 30 37 17 10
(ug/m’) AL Max 68 52 50 27 34 12
1 Min 57 45 36 2 25 10
control
Avg 62 49 44 24 29 11
Bof Max 0.027 0.022 0.009 0.016 0.009 0.040
c;ﬁii Min 0.009 0.020 0.009 0.009 0.009 0.037
HCHO Avg 0.020 0.021 0.009 0.011 0.009 0.038
(ppm) Aft Max 0.015 0.021 0.015 0.025 0.009 0.038
Comf(r)l Min 0.009 0.018 0.009 0.019 0.009 0.034
Avg 0.010 0.019 0.011 0.024 0.009 0.036
Note. [ : Higher concentration than the other’s in one set.
* Source : http://www.airkorea.or.kr/realSearch at 23 o’clock
ppmollA] 705ppmO 2 1,560ppme] AT HXE HAlE F71d 0 1,29%2ppmeld  371E 717ppmo R
2,794ppmoilA] 1,030ppmO.2 1,764ppmo| 7431tk 8 575ppme| 43815} 4= 1,250ppmeilA] 610ppme.
7179 Hd-HaHAAE BT VXS 29sal, & 2 640ppmo] #AaEklal HiAE 1,320ppmellA 938
Nole HaRet FHAE 71EA) olakE BaskT H  ppmoi 382ppmo] Ttk =, 8714e) Hh Az
A= 7IERe vlssgt Aes Asigdeh CHe A Hitale BT 7eRE 23Rl %ol B Ve
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