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ABSTRACT

In this study, an Internet of Things (IoT) environmental sensor was developed to effectively
manage indoor air quality in Negative Pressure Isolation Wards (NPIWs). Using this sensor,
environmental performance data of both NPIWs and general patient rooms were analyzed.
During the summer, humidity levels were consistently high in all rooms, while in the fall,
humidity levels decreased by approximately 30% in Hospital A and 20% in Hospital B. Among
the general patient rooms, multi-patient rooms exhibited elevated concentrations of CO,. PM; 5
concentrations were largely influenced by outdoor air, registering low values in most rooms.
However, medical procedures or disinfection processes led to PM, s concentrations within
hospital rooms spiking to over 50 times the initial levels, taking about 4 hours to recover. The
data acquired in this study is expected to serve as foundational information for the effective
management of indoor air quality in NPIWs in the future.
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Table 1. loT Sensor specification

Image Measurement Measurement accuracy Size (cm)
PMi, <100 pg/m?, £10 ug/m?
>100 ug/m?, £10% of reading
PM, s, Condition: 25 £2°C, 50+10% RH.

Reference instrument: GRIMM 11-A

0~ 100 ug/m?, £25 ug/m?
101 ~ 1,000 ug/m?, £25% reading

PMuo Condition: 2542°C, 50+10%RH, 583722
Reference instrument: GRIMM 11-A
O, + (50ppm+5% of reading) @25+2°C, 50
+10% RH
Temperature +0.4°C (max), — 10 ~ 85°C
Humidity + 3% RH (max), 0~ 80% RH
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Figure 2. NPIWs Temperature
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Figure 3. General Patient room’s Temperature
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Table 2. Average Temperature in NPIWs and General patient room

Average + Standard deviation

Temperature (°C) .
NPIW General patient room

25.6 :l: 0.9 26.1 :l: 008

Hospital A 259+1.0

26509 272+ 1.1

249+ 1.1 258+ 1.7
27.1+1.1

Hospital B 254+1.7
26.1+1.1

263=15 254+17

Average 26.1+1.1 26.0+13

76

Journal of KIAEBS Vol. 18, No. 1, 2024



Comparative Evaluation of Environmental Performance of Negative Pressure Isolation Ward and General Ward Using [oT Sensors

[Hospital A = AlIR (1)] w== Indoor Outdoor [Hospital A - AlIR (2)] wmm Indoor Outdoor

100 100
20 90
80 80
_70 70
Lo 60
£s0 50
‘E 40 2
230 30
20 20
10 10

0 0
08/25 09/09 09/24 10/09 10/24 11/08 08/25 09/09 09/24 10/09 10/24 11/08

Time Time
[Hospital B = AlIR (1)] w=m Indoor Outdoor [Hospital B - AlIR (2)] === [ndoor Outdoor

100 100
a0 90
80 80
70 70
£ 60 60
._%‘ s0 50
‘E 40 40
£ 30 30
20 20
10 10

o 0
08/25 09/09 09/24 10/09 10/24 11/08 08/25 09/09 09/24 10/09 10/24 11/08

Time Time

Figure 4, NPIWs Humidity
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Table 3. Average Humidity in NPIWs and General patient room

Average + Standard deviation

Humidity (%) -
NPIW General Patient room

5374 14.1 46.8+8.5

Hospital A 54.4+9.1

48.8+18.9 45.8+20.0
. 42.0+16.5

Hospital B 48.5+19.6
423+174

444+ 18.8 46.9+19.9

Average 46.8 £16.5 49.0+ 14.6
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Figure 6, PM, s concentration in Hospital (A)
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PMz's / PM10 (ug/mS)
NPIW General Patient room
83793 17.2/20.9
Hospital A 11.0/12.6
6.3/64 31.8/39.3
7.1/7.1 11.5/12.7
73/173
Hospital B 11.3/12.1
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Figure 8-> A "¢ S A2 A 5 g
AT 1R 29

A=he o= Ut S A= 8

Hoq
[ETR
¥0
o
_:)
2
I,
X,
b
%
s
ok off
> Hi
10w
@
ne
r
o
1kt
H
v
ﬁ
Jo

)
- J
3
S
N
(]
(e
i
8
9
o
b
zj
i
ot
R0
o\
N
=
ol
Qo
Ir
o,

2 =
7} =, ofd] PM 5= W3} glo] o|Atsheta: w et F53t 2.0 2 Hof Afgto] AlA]
oF A Hote] WA 4o 2 skt dubAle] B Hah 2ot AR P AR
o} 2 Yebgy, 1A Bk 9 Zol= 54171521 1,000 ppm Eot =] LiE}
L= 7395 HIHs] CO, ke ¥a|7F 2 a g 210 = wetyrt:

Figure 9+=B "¢ 34 A4 4 I

A (102 1914, 3YHeHA )k telilol

80

Journal of KIAEBS Vol. 18, No. 1, 2024



Comparative Evaluation of Environmental Performance of Negative Pressure Isolation Ward and General Ward Using [oT Sensors

[Hospital B - AlIR (1)]

[Hospital B - AlIR (2)]

1600 1600
1400 1400
1200 1200
E 1000 1000
2 500 ™ ‘ 800
A ol 2 s it
400 ff 400
200 200
0 0
08/25  09/09  09/24  10/09  10/24  11/08 08/25  09/09  09/24  10/09  10/24  11/08
Time Time
[Hospital B - General reom(1)] [Hospital B - General room(2)]
1600 1600
1400 1400
1200 1200
E 1000 1000
2 800 ' 800 o
¢ o M sl = Lt
400 ' X a00 i "
200 200
0 0
08/25  09/09  09/24  10/09  10/24  11/08 08/25  09/09  09/24  10/09  10/24  11/08
Time Time

Figure 9. CO, concentration in Hospital B

Table 5. CO, average concentration in NPIWs and General patient room

Average + Standard deviation

CO m
> (ppm) NPIW General Patient room
Hospital A 664.1+139.2
485.0+97.1 5469+ 118.5
523.6%70.5 5414+ 146.4
523.6+78.8
Hospital B 538.1 +84.8
486.6 + 67.8
483.9+65.7 498.7+80.8
Average 489.9 £ 67.8 564.7+116.7
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