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[Abstract]

In this paper, we proposed a plan to maintain comfortable indoor air quality in nursing homes by

suggesting ways to reduce items temporarily exceeding the reference values through real-time
concentration variation analysis of indoor air quality. Five items including PM10, CO,, CO, VOC, and
Radon are measured at nursing homes in spring (April) and autumn (September) was carried out and
all of the measured items were analyzed to satisfy the criteria set by the Indoor Air Quality Control
Act. As a result of the analysis of the real-time concentration change, the concentration of CO, was
close to the reference value based on the number of occupants in the sick room. Due to the
disinfectant (alcohol) used to disinfect and the auxiliary tools (adhesive) used in the operation of the
program such as making and coloring, it was analyzed to temporarily exceed the standard value in the
hall. In conclusion, it is possible to provide pleasant indoor air quality and contribute to securing the
nursing home's competitiveness if periodic ventilation, natural disinfectant and eco-friendly product are

used in consideration of the thermal environment.
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V. Analysis results

1. Indoor air quality measurement result and
real-time concentration change

1.1 The result of Measurements and real-time
concentration change in the Sick Room
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Table 1. Result of Temperature, humidity, indoor air
quality measurement in sick room
Division Mean+S.D. Range Median p
TC°C) Sp. 27.7+0.9 25.3~29.1
Au. 263103 25.4~26.7
H(%) Sp. 43.3%1.3 41.9~473
Au. 74.0£1.3 72.7~77.8
PM10 Sp. 40.0+£10.0 20~70 40.0 0.000
(ug/m®  Au. 15.3%4.1 7~35 15.0 ‘
Co, Sp. 534.4+129.7 385~835 477.0 0.000
(PPM) Au. 377.01441 345~540 360.0 '
Cco Sp. 4.0£0.1 3.0~50 40 0.000
(PPM) Au. 3.1£03 3.0~40 3.0 '
VOC Sp. 0.33%£0.1 0.3~0.6 0.3 0.000
(ug/m®  Au. 0.96£0.1 0.9~1.0 1.0 '

T ;Temperature, H ;| Humidity

1.2 The result of Measurements and real-time
concentration change in the Office
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Table 2. Result of Temperature, humidity, indoor
air quality measurement in office
Division Mean=£S.D. Range Median p
T(°C) Sp. 28.4£0.7 26.4~299
Au. 23.8+0.5 23.0~26.0
H(%) Sp. 44.6%t14 42.5~49.2
Au. 749£15 67.9~768
PM10 Sp. 60.0+10.0 30~90 50 0.000
(ug/m® Au. 7.3%36 0.0~25.0 6.0 '
CO; Sp. 485.9+89.7 398~941 450.0 0.000
(PPM) Au. 440.1£87.2 345~784 410.0 '
Cco Sp.  4.6x05 40~5.0 5.0 0.000
(PPM) Au. 35%05 3.0~5.0 40 '
VoC Sp. 0.5%0.1 0.4~0.6 0.5 0.000
(ug/m®  Au. 1.0+0.1 0.9~1.1 1.0 '

T :Temperature, H ; Humidity

1.3 The result of Measurements and real-time
concentration change in the Hall
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2. Analysis of Factors Affecting Real-Time
Changes in Indoor Air Quality

2.1 Changes in Indoor Air Quality According to
the Number of Occupants in Sick Room and Office
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Table 3. Result of Temperature, humidity, indoor
air quality measurement in Hall
Division Mean=£S.D. Range Median p
T(C) Sp. 27.1£05 26.1~28.1
Au.  27.0%0.1 26.6~27.2
H(%) Sp. 45.0£0.9 42.0~47.0
Au. 74619 70.0~78.0
PM10 Sp. 60.0£30.0 10~170 60.0
(ug/m3®  Au. 24.0£11.7 10~88 20.0 0.000
Co, Sp. 499.2+32.7 435~614 496.5 0.000
(PPM) Au. 680.1£173.8 446~1,101 650.5 '
Cco Sp. 2.3%04 1.4~32 24 0.000
(PPM) Au, 1.6+0.2 0.9~23 1.7 '
VOC Sp. 344.61468.6 161~4,738 230.0 0.000
(ug/m® Au. 0.3£04 0.0~1.7 0.1 '
Radon Sp. 146172 8~26 12
(Ba/m®) Au  13.7+3.1 11~17 13 ]

T ;Temperature, H ;| Humidity
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Table 4. Changes in Indoor Air Quality Concentration
by Occupants in Sick Room

No. of occupants
3 5 8

Division F(P)
MeanzSD MeanxtSD Mean£SD
pMi0  SP. 43.6%7.7 39.047.9  39.7+66  109.2°
(ug/m’)  Au 154442 14.6423  14.6+30 2229
CO, Sp. AM6X305 5313+145 6900+1155 4,0295™
(PPM)  Au 345+194 4631362 5237+ 137 2268391
CO  Sp. 40402 40+00 40401 48
(PPM) Au 3.1£03  30+00 3000 7.022"™
TVOC Sp. 03+0.1 04402 03200 301.0™
3
(Ug/M) Ay 096+0.0 090+00 095+01 46394
* ; p<0.001

2.2 Changes in Indoor Air Quality According to
Program Operation in Hall

oA 2olA Adl7 12 58S it 5=E Y]
wolo] B Azt olileietac] EE B, J}eH BE A
& A AA, 7R 52 5HeR EYche U &
Arte] ol ols) Waet 2oz EAEiglon A)
R 271 BHEAE ojisEiac] B2t Btk A
oz BAMg9rh

HIARIRlY] 49 B njHRIAlY] BET} Be 71
57 W2 AHoR JEAE Ak Aoz 24

golon] 712He] 49 F7Hus Py of24l50] 59
she AR QAROR St Flete 2
Qlou] H3971stEel B9 HAAAES
Aol 42 452 Siote] 89 ARALE
m27% 284 AHgHE MATI(RAA) Agoe
sfol WAgst 2102 WUHD ol 8952
230] sfojo} & Zoz WL

Table 5. Changes in Indoor Air Quality Concentration
by Occupants in Office

No. of occupants

Division 2 4 6 F(P)
MeantSD MeantSD Mean£SD

PM10 Sp. 573+106 60.1+7.1 47.4+72 687.2""
Uym)  Au. 83+37  4.9+21 57423 732207
CO, Sp. MM43t214 598213  6X2H1107 66415
(PPM)  Au. 39414217 5093360 6386+ 587  28,948.169™
co  Sp. 45405 50401 4.6+05 487.1"
(PPM)  Au. 3.4+05 4.0+0.0 40+00 1,974.934™
TVOC Sp. 04+0.1 05+00 05400 22403
Lgm)  Au. 0.9740.0 0.9+0.0 09+00 2,502.417""
* ; p<0.001

3. Establishment of plans to maintain
comfortable Indoor Air Quality

3.1 Analysis of Factors that Change Indoor Air Quality
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Fig. 2. Time series of indoor air quality in the Hall

Table 6. Changes in Indoor Air Quality Concentration by Program Operation in Hall

Season Program PM10(ug/m?3) CO2(PPM) CO(PPM) Radon(Bg/m°) VOC(ug/m?3)
Bath 54.2+24.4 475.6+27.0 1.8£1.7 10 162.4+5.8
10.0~134.0 435.0~530.0 14~23 - 161.0~207.0
Rest 64.9+25.4 501.8423.3 2.5+0.3 10 435.6+569.3
Spring (lunch) 12.0~170.0 455.0~589.0 21~32 184~4,738
Activites 58.4422.8 534.6+46.0 2.6%0.1 22 241.8+22.1
10.0~133.0 477.0~614.0 2.2~29 - 207.0~322.0
F(p) 20.883"" 227.355"" 893.430"" - 43.26™"
Making 23.0+13.5 940.5+91.7 1.4+0.2 17 0.740.3
10.0~88.0 706.0~1101 09~18 - 0.2~1.7
Rest 23.9+£10.8 589.8+82.2 1.7+£0.2 13 0.140.1
Autumn (lunch) 10.0~63.0 446.0~719.0 12~2.3 - 0.0~0.7
Colouring 28.8+12.9 593.1+18.5 1.7£0.1 0.0£0.0
12.0~59.0 570.0~632.0 15~1.9 11 0.0~0.0
F(p) 1.546 385.9" 97.438""" - 246.838""

=% p<0.001
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Table 7. Correlation analysis between ventilation
space and indoor air quality measurement items

No.of " Open s o, co voc
occupants space
No. of 0297 818" 089" -258"
occupants
Open 1 -015 -963 .782 -.868
sSpace
PM10 1 -178" 5497 136
CO2 1 -052" -007
co 1 -231"
voc 1
* , p<0.01

3.2 Analysis of Changes in Indoor Air Quality
According to Ventilation
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3.3 Analysis of Changes in Indoor Air Quality by
Using Low Concentration Adhesive and Opening
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Table 8. Open area condition in the sick room

Division (Size) CASE 1 CASE 2 CASE 3 CASE 4 H| 1L
Window 1 (1.7mX1.7m) - [1.7mX1.7m]X0.5 [1.7mX1.7m]Xx0.5 [1.7mX1.7m]x0.5
Window 2 (1.7mX1.7m) - - [1.7mX1.7m]X0.5 [1.7mX1.7m]x0.5 No. of
occupants is 6
Door (1.1mX2.2m) - - - [1.1mX2.2m]%X1.0
Open area (m? 0 1.45 2.89 5.31

—~ olmes

CASE 2

CASE 3| CASE 4|
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Fig. 3. CO, Concentration Curve with Open Area
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Table 9. Changes in Indoor Air Quality Concentration
Before(spring) and After(autumn)

Hall
Spring Autumn
Pro- VOC(ug/m?) Pro- vocug/m?)
gram gram
+ + + +
Bath M£SD 162.4+£58 Making M+SD 0.7£03
Range 161.0~207.0 Range 0.2~1.7
Rest M£SD 435.6+£569.3 Rest M#SD 0.1£0.1
(lunch) Range 1840~47380 (lunch) Range 0.0~0.7
Activi  MESD  241.8422.1 Colour M#zSD 0.0£0.0
“teS  Range 207.0~3220 "9 Range 0.0~0.0
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