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ABSTRACT

Background: Adolescents are relatively more sensitive than adults to exposure to indoor pollutants. The
indoor air quality in classrooms where students spend time together must therefore be managed at a safe level

because it can affect the health of students.

Objectives: In this study, three types of green-wall models were applied to classrooms where students spend a
Highlights:

long time in a limited space, and the resulting effects on reducing PM were evaluated. . .
- The concentration of PM in classrooms

Methods: In the middle school classrooms which were selected as the experimental subjects, IoT-based indoor . .
is not only affected by outdoor air

air quality monitoring equipment was installed for real-time monitoring. Three types of plant models (passive, e
active, and active+light) were installed in each classroom to evaluate the effects on improving indoor air .
i students in the classrooms.

ity. .
quatty + Active plant models can be used as a

Results: The concentration of PM in the classroom is influenced by outdoor air quality, but repeated more efficient way to improve indoor

increases and decreases in concentration were observed due to the influence of students’ activities. There was air quality than passive plant models.

a PM reduction effect by applying the green-wall model. There was a difference in PM reduction efficiency -In order to use a green wall as a

depending on the type of green-wall model, and the reduction efficiency of the active model was higher than method of improving indoor air

the passive model. quality, additional research is needed

Conclusions: The active green-wall model can be used as an efficient method of improving indoor air quality.
Additionally, more research is needed to increase the efficiency of improving indoor air quality by setting
conditions that can stimulate the growth of each type of plant.

Key words: Classroom, plants, school, PM, 5, PM,,

on appropriate conditions for the
space such as suitable plants, light
quantity, etc.
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Table 1. Information for each green-wall type
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Classroom Green-wall type Floor Measurement period Green-wall installation
1 P 3F 2019.05~2021.05 2019.07
2
3 A 2F 2020.02~2021.05 2020.08
4
5 A+L 4F 2020.02~2021.05 2020.08
6
Table 2. Detailed specification of IoT sensing device
Meas.urement Method Measurement Precision .Tes.tmg
item range institute
PM, Laser light-scattering 0~1,000 pg/m’ +15 pg/m’ (100 pg/m’ or less), £30% (100 ig/m’ or more) KEI
PM,, Laser light-scattering 0~6,000 pg/m’ +15 pg/m’ (100 pg/m’ or less), 10% (100 pug/m’ or more) KEI

https://doi.org/10.5668/JEHS.2023.49.6.295



BIEEY
7 298 RS

I B Zo] IoT 7|8t AWa71d ZUEH
AeE 14 dAskelom, 7k WAool fIAgE Bt HEC)
S 1 AAJsto] F 17H19] S Bl 3714 o]
HE Aottt A= st &5l Wizt HA e
Al T A SO R QI S Aollet 22 Tl e HA
of AX|=|}ltt. F71E Hlolel= ZF TZtolA 12 J9IE A%
Z7=|qltk

H Ao &-8-= AHH|(smartaircok, Aircok Inc.,)= H|AH
2] 7Fol5H Ad50S B7HolA 1652 =2 ZH| = (Table 2),
F7HSRAAE7H IS5 W2 71&8H 2t GrimmAL FH[E
g-8sto] 7| AMHIE FURE F1oA S8
o[el7} PA|H=A] ERlst= IS Bl tlolE S &=
et AR AXEJE A7 AR =0 S8E Y] Wi
of tlofel A= SHE 9]s

L

3. Ypi= st oY MR

7 3A0] A8 £59, 559, 559 L 29 mde o
o} 2rhFg. 1). WS BY 4XE SHI50) A} 5]
o YL BIXA] gh PAE Tefste] BEST} WA FiZo]
MG B2 3% IS RS 8T F9 Ap]
AU FT7} FAFHS S BT vt Y AYAT 2
S BgItol” B ATINE BUE 42| o] oF 3%
Jolt F 4 QS 7 AU 5U WAo s Huksls

-85+t
5 (passive) BH =S R thd W =s] mdl-g oju]
Sttt 55 H(active) HHESE B2 5y Ty g Wy
=5lo] o] 271E PR, AARA TS TolgA A%
9] 9, e, EFS 5ol 3718 A HEHE 2ES 9
553 Y 2 1H9] A9, A5 & EHE 9
3 5598 Ldo 2¥S 713t fPoltt. 553 Lde] =

A2 ATAZE holet g 3heic

4. SH =M

57878419 Ao WE _AE FAastsr| fisto] ZF WA
A7 53 B S0 194 F 20§ AXstler, & 7171
oAl B2 AlZkoll S4E HlolE Q] Botgk= A 400 AHE
skl

=A%) glo|E|& SPSS Statistics (SPSS Inc., USA, Version
29.0)& &-8oto] B4 EA4E AAsteler, BA4 1948
ZRlsk] 9ol SHHEE t-testS AAIGFATE B8}, 428k,
FU 5 2ol SHE0] SusHA] e YA HlolE = B4
EAoA A=} B3 2 A7 £E 7172 ZEUH9
o] 717 & 2l 9 @ ;mefQl S=}o] HPE o, o
E0] TUSHA] Y= 221 ALY HlolE E3F A Lj=3d
S3717Hs%t ViE 712 ZF wAE AA| 4 dlol"E
gelsto] Holgt sLE Holoht @AIZE Yol §435] 15k
= 3, ol gk 52 ALkt
s Hal= 47|17 59 7 18 &9 AlIE
ol 5= 9] Bk ARESHITE 97] H BEof nAHA| &

HAHR] S0l IS PIHEAIE 25 9

sto] wA Y A s E AU 5=, 27|t B v|A|
A s=E 27 A FE & sto] U9 s=HE #HsH=
1/0 ratio2 YEFWITE 1/0 ratio= 7t 3%+ 4 7718 Bdt&
=8 A-g3l0] AESH

>
e
=2
§=
i

I

. 2 2

1. AIZHoj HE WA L OJMITX] S Hat

A 574 ElolEE 8 A ol o wet shEE shEol
A ol AL e "L F(during) I 2do] Bt A
W Aldeledo] gle Wt Fafter) = UHro] 2 B3¢ 5
UAEA] Bt S ¥ ast At (Fig. 2). BE wATolA Y
3o B3 W & Wt st W2 A0 E YERdTh i
d I5EEE 5530), 7530, 559 E 2H(A+) 1

Fig. 1. Installation for each green-wall type. P: passive green-wall, A: active green-wall, A+L: active green-wall and light
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Fig. 2. Comparison of average concentration according to during and after school hours for each class
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Table 7. PM, ; I/O ratio of classroom-hallway and classroom-outdoor

w/o 1/O ratio w/plants I/O ratio

Outdoor
Before After

Outdoor
Before After

PM,, Hallway

Before After

Hallway
Before After

w/o I/O ratio w/plants I/O ratio

Outdoor
Before After

PM,, Hallway Outdoor

Before After Before After

Hallway
Before After

P 060 112 152 248 046 080 116 176
A 129 155 286 329 1.01 094 224 2.00
A+L 095 109 112 224 077 072 091 148

P 056 111 109 179 042 079 082 127
A 1.30 1l.64 215 262 1.01 094 168 150
A+L 095 109 080 162 077 071 0.64 1.06
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