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A Study on Reduction of Indoor Fine Dust Using
Waste Transport Pipeline
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ABSTRACT

There are many difficulties in removing the high concentration of fine dust flowing into the building. In order to reduce the
concentration of fine dust by 30% according to a government policy, it is tried to install a waste transport pipeline inside the
building and remove fine dust through air suction. Flow simulation has been performed to investigate the flow characteristics
of fine dust inside the building. Throughout an empirical study on the installation of air conditioners and waste transport
pipelines in buildings, it is found that vacuum inhalation of the waste transport pipeline can reduce the ultrafine dust to 63.2%
and fine dust to 62.8% while the building's air conditioners can reduce external ultrafine dust and fine dust by about 49%. The
necessity and effect of the operation of the waste transport pipeline was verified to remove the fine dust accumulated in the

building. Economic performance was evaluated not only in the dust reduction effect but also in terms of cost.

1.8 2 o211 9}, =, YlEdHE, 5 Sl giE ¥4t
EFIE AHAsto] 8ot on vAHA] HMd k= vl

2T Eof nNHAE 7P 2 ARRRAR dREA ook, iy 24 g Aow odejz|a gk Y
nAH R 2EE QPR 4hS flske] HA ¢, shat, ofatE L] o)A 12k2 AME 2d)7] A7F 2FER) uiEThA,
A, 471, moly, =AE, HEA Sl sluEEE A A4@A, 3, =2, ¥l HE SojlA whyE I 2312 SOx,
gk B 371237 55 =Ykl ARERIE Y dAAISte]  NOx, NH," 59| 3}shuk-Sol os) HHHEJI:} @ Zologko.

71 7jAdol =gstar Qlt, HAFA] 80~50%, T1E5% Al 60~80% A=W o]FoA F
WHO= FIMHAE HEAR 14, vlAAx o] A7 2 85~90%, B3t 10~15%7F Yelo= dejx|a gt @
2y A "wogo] G435 AstEle] 7], WA, 718A o] A3 Aal Fho] AMF ZulAHA 7)o %
A Y 2% Aol =2d 4 L 58] 2uuAlE o = A 71047} 51%, F3o] 32%, UEo| 2%glon, %—:}3
A W 7134 9 gof| Zl&o] HESt] 74 WS U A7) 91%, T 2%, YE 1%, 2L A 55%,

ohal B sk, 8%, &=+ 25% 719JE|a Qloka HarEgict @

AR vlfux el FAYMCR 20229714 F 3 WAF o F70) ZnMRATL B AR
Wl 30% 152 FSKA ik o2 9iste] MAIMA  edake Fm 9LeS AR ARolME ulHwA A7k
#4712 43k B2 oA vl 22, A A sl o] AR 98, AR SWAA, S,
7 elo] Bt SEY 58 At M ARG azbg 9 A B ulqdR] WEA A0 ZE A7k 245

(e}

: AL Aok, ERE A AR AR ARA 2, xRt 5
PIARA] At el Ao RE tofet o] ofF 3k Agak By S, mEEEA A, dgnde A

* S EX|FElFA} (Korea Land and Housing Corporation, LH)
T o}F )8t E-mail : sooncho@ajou,ac kr

The KSFM Journal of Fluid Machinery: Vol. 23, No. 3, June 2020, pp.35~41 (Received 03 Feb. 2020; revised (11109 Mar. 2020, (2K 11 Mar. 2020; acoepted for pudlication 18 Mar. 2020)
SHELAMDIHER] =2E: M23H, MI3S, pp.35~41, 2020(=2& 42X} 2020.02.03, =24AAUXE: 2020.03.09.(1Xh), 2020.03.11.(2Xh), AAIRE 2R} 2020.03.18) 35



3
A7 U 5 AT Y g8 52 A4 9ok ©
1

4 —5:*3% A8k

A% Y 7| E550ES o]g, A& 54 ./;;_% ﬂ%
o] nNHRE oA o7 X777 Y5te] o
FRE olgsl ABAA vlAIWA| H¢, 3, uﬁ%w
£ Eololal, o4 BER AUYLIAEE AN ]= aE
S A EG o)A} A oheat o] 1Sl

1
>~

D) oo} ZoExe] a4 Fok BAEE )

2) 2% vlAEA 9 ZulHEAe] §9), sk 7o)
Ajgdlo] 4

5) W71 B44BRE o|gste] uNwxe} ZulA w2

29 s AT
4 AAK BA 9 A7) Eesn 29t AR

v

M9

2. NAH TN U AE MUY FSEN

o

M

21 Hrl2+S8E AAH™

W71 ERSRE e W, AW =2 Fof madd #=
ol Ao wrjze] F719k A sk qte= 2uk
o w7l=e] ol uket Hloldol Abs AAA7 = &F

shiz Al2wlole} @

O [ mm | e

Fig. 1 Flow diagram of Waste pipeline system
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Fig. 2 Reduction process of fine dust in air conditioner
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Fig. 3 Behavior of fine dust before the operation of
vacuum suction using waste pipeline system

Fig. 4 Behavior of fine dust after the operation of vacuum
suction using waste pipeline system
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Table 1 Monthly average concentration of fine dust and

ultrafine dust
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1 (20.7{116.6] 69 | 1.0 | 10.5 | 234 | 5.1 | 112 | 47 | 11.0

2 |1591105.7) 68 | 1.1 | 79 | 181 | 43 | 96 | 39 | 89
31741 0 |58 | 11217459 | 133|304 | 80 | 184
4104|1451 |13]236]|532 130|286 | 7.5 | 161
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Fig. 6 Dust concentration of PM10
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Table 2 Processing efficiency of ultrafine dust and fine dust
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