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ABSTRACT

Indoor particulate matter(PM) is a carcinogen and needs to be removed and managed. It is generally reduced
and removed through ventilation and filtration. Owing to the recent occurrence of high—concentration fine dust
and yellow dust in the atmosphere, however, it is difficult to expect the purification of indoor air through the
simple introduction of the outside air. For residential buildings, in particular, they are highly dependent on
natural ventilation but the lack of natural ventilation is worsening because concerns over the inflow of external
pollutants are increasing. Therefore, this study designed and manufactured a window ventilation system that
does not require a duct to improve the maintenance and management problems of general ventilation system,
and constructed indoor PM concentration change data through performance evaluation.
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Fig. 2. Detailed Specification of Window Ventilation System

Table 2. Detailed Parts and Specifications of Window and
Ventilation System

Part name Performance Photo
@) Material: Reinforced plastic,
Rotating | SUS- Operation method: 45 °, 90 °
flow path | rotation using a motor
Media: Water-resistant glass
fiberSeparator: Paper,
@ ALFrame: Plywood, AL, SUS 430
Filter Pressure loss: 25 ~ 50 mmAgDOP E
= 99.97%, 0.3 ymMaximum
Operating temperature: Below 60 C
Intake air volume: 135 ~ 28 m' /
® hExhaust air volume: 27 ~ 56 m' /
heat hEfficiency: over 89%Application
exchanger | temperature range: -20 C ~ 50
CStandard Noise: 36 ~ 42dB
220 VCurrent: 0.35 ~ 0.45A
@ Power Consumption: 75SWRPM: 2,710 e
RPMMaximum air flow: 3.9 CMM,
Fan e . '
(DJF-10) 20 CFM . o’
Maximum static pressure: 37 ~ =
44mmAq
® AC 220V 50 / 60Hz (Single Phase)
Rotation force: 60Nm
Damper .
Current consumption -No
(HM-220V L
H4) load _operatlon- 05W .
Maximum load operation: 7.2W
DC 24V motor (35N, 100kg)
Size: 49 (W), 66 (H),
Automatic | Window length (L)

switchgear
(HW-1000)

Method: Screw Type
Current consumption No-load
operation: 25W

Max load operation: 50W

A=

—_ o [a> e |

A5y 7A =" A, gy fan 9ol HF
A2 AAsle] AAdry] 282 FHANE F do

Vol.10 No.3 / October 2019

=
[
i

FTAAE FEo skl HEEw, Fs gr|du| e}
AA=e F=7F AP 7] e s Ao w
2 F 471412 ModeZ F+E& 4= Atk Mode 12 £]7]
FAS B3 F71AEE s Wlolw dE(filten) S 0]
£ vAHA 5o odEA A AV 7M. Mode 2
= AWT7E £8A7IY FEE o83 ¥7E Adlet
= Wolth Mode 32 As/HE7E &3 FsE &
3 AABTE AAEEA FAC BN E T 9]
5 FYsta 25 B3 JFHANA 1H VIFE
FAsFoEn HEZFolanrt WAHEE  fFEgr)
Moded= & 37]4dn0] o] A85o] gl dusrs
ggatH, AulE7] &S 7|H9S 0% (HAo R vt
EaHA dugr]e] HA45S o835k Wlolth &
2 wed Asoe f5oF 71AS ] Rl ek Al
3k A}aHe Table 33 Fig. 3914 g1d 4= 9tk

Table 3. Window opening/closing and ventilation system operation

Ventilation o ..
Mode method Ventilation Method Description
Mode 1 Mechanical Air punﬁcamqn through fresh air
inflow
Mode 2 Mechanical Air pur1f1cat1(_)r1 thr(_)ugh indoor air
circulation
Mode 3 Mechanical + | Open the windows to utilize wind
Natural blowers
Mode 4 | Mechanical Fresh air inflow using heat
exchanger

(c) Mode 3

(d) Mode 4

Fig. 3. Operation Mode Step of Window Ventilation System
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Table 4. Performance Evaluation Period and External Environment

Ambient dust Outdoor Average
Date concentration temperature wind Maximum
(daily ()(11:00 ~ 14:00 wind speed
average) |/ Daily Average) FiEess
1812.17| 27 ug/m’ 53/ 16 18 m/s | 4.3 m/s
1812.18| 29 ug/m’ 77/ 26 14 m/s | 41 m/s
1812.19| 31 pg/m’ 81/ 4 14 m/s | 33 m/s
1812.20| 33 ug/m’ 88/ 34 09 m/s | 24 m/s
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Table 5. Mock-up Overview
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Height 2,860mm
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Direction South
Floor area 7.35m’

M

B Asube AW WAEA Az s @7l

A Axs doF @k e

%—l i] ]7]. bﬂ—}\gb‘]- 7]”_/\40] 011:. =)

£

LA (OPP; Oriented olypropylene) i

% EE FuAY Jge A

=

%
2848t7] Y8iA Smm FAY 2HAEE 0.29W/m-kel
= Mock up—4 ;qﬁﬂr Ty @

LHI Joumnal



473 443 20189 PARA(PMI0)®] Bt Tk
525pg/m', oM Hil ¥ Rlpg/m, HAE

& Ueksgth Fig. 5% 2018 wAIWA] Fk #3E0)
nAEA o] 712191 100py/m' S 2343 EE F 39Y 0]
ot

2018 Particulate matter concentration

« PM10
» PM2.5

Concentration particulate matter( g/m’)

o
2017-09-22 2017-12-31 2018-04-10 2018-07-19 2018-10-27 2019-02-04 2019-05-15 2019-08-23 2019-12-01 2020-03-10

Fig. 5. 2018 PM10 concentration distribution

A 7] 129T ola, HF F£L 1.7m/s, At
23k W= 290°0)th mock-up FH 7 84 F 7
A=A Aoz B 4= Qs 24F Qe A= AR
"l FHe AES BE wSAAon, E2E wuo
AT G 22 =2k Q1Y) it S EFe] wig- A
of HlAHA] Ao JEgS wAA] P Ao Fus)t
At
43. Ms"rt 21}

A5d r|A=de A v A3t g 7t
A3t vt 2ok

Mode 1°] AWz A3k g5 B7F A3, A
AR FE 11%ug/m oA 102ue/m7HA] A3EE =
ol AeH AREE 24% 02 Jebgth(Fig. 6).

Mode 1 DJH[HX| X7 M5 7}

1400

1200

1,200ug/mi

1000

o ®
3 3
8 8

HUY OJMAX| 5= (ug/m
N
5
3

Time (min)

—Base model — Mode 1

Fig. 6. Mode 1 Indoor PM10 Reduction Performance
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Table 6. Comparison of indoor PM10 removal performance of window
ventilation system

Time PMI10 concentration
Mode 1 24min 119%5¢e/m' — 102ug/m’
Mode 2 88min 1200pg/m’ — 102ug/m’
Mode 3 8min 1199¢e/m' — 108ug/m’
Mode 4 39min 119%5ug/m' — 103ug/m’
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