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A Study on the Effect of Temperature and Fine Dust (PM2.5) on the
Implementation of the Urban Regeneration New Deal Project in
Low-rise Residential Areas through CFD Simulation
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Abstract The health of citizens is threatened by increasing heat waves and fine dust, and old low-rise
residential areas that have relatively poor living conditions are more vulnerable. Old low-rise residential
areas are aging and subject to urban regeneration projects due to insufficient infrastructure, including
dense old houses and narrow alleys. The goal of this study is to reveal changes in temperature and fine
dust in adjacent and neighboring alleys under the priming water project through CFD simulations before
and after the implementation of the project for urban regeneration under the New Deal project. First,
we analyzed the average temperature and fine dust throughout the target area, which decreased due to
the implementation of the Urban Regeneration New Deal project. Second, adjacent alleys where the
priming water business was distributed were a focus of temperature and fine-dust-reduction effects,
while those where it was not distributed showed minimal reduction effects. Third, there was a decrease
in temperature where no physical environmental changes were made among the alleys adjacent to the
priming water project, but there was no change in fine dust. Fourth, green generation has reduced both
temperatures and fine dust, but road width and building construction only affected fine dust reduction.
Fifth, temperature reduction was observed at pedestrian height in only the neighboring alley of the
priming water project near the green space, and fine dust reduction was observed at a height of more
than 10 meters.

Keywords : Urban Regeneration New Deal Project, Alley, Temperature, PM2.5, CFD (Comptational Fluid
Dynamics)
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Table 1. Selection status by type of urban regeneration new deal project

Business status
project type Business scale Nationwide Seoul
14| 17| 18| 19| 20|Total| 14| 17| 18| 19| 20|Total
) ) small scale low-rise residential areas B N
Residential | Saving our neighborhood (approximately 50,0001) 17| 17| 18] 10| 62 213 1| 6
regeneration L - ontial ( - "
type . . ow-rise residential area (approximately | _ |
Residential support type 50.000~100,000m) 17| 28| 18| 4| 67 31 1] 1| 5
§ i Quasi-residential, alley business district - B
General neighborhood type (approximately 100.000~150.0001) 24| 15| 34| 40| 33| 146 | 2 2020 1] 7
. commercial, regional business district _ | ~
city center type (approximately 200,000n7) 151 18| 17|20 1| 71 | 1 1 2
L Industrial, regional economy | _
Economic-based type (approximately 200,000~500,0001) 701312 1] 141 1 2
. - Industrial, commercial, residential, etc. a| | | _ R _
Innovation district consolidated area(Public-led) 412 6 1 1
General project manager Areas linked to the hub proieCF - - -] 2| 22| 24 -1 -1 -1 -11 1
(Implementation of public enterprises)
- . Small-scale business (Urban Regeneration
Recognition project Strategy Plan) 12| 44| 56 1| 3| 4
Total 446 28
Sources : Urban Regeneration Information System(https://www.city.go.kr/portal/business/newDeal/statusInfo/link.do) (accessed Aug. 20.
2021)
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Table 2. Previous studies and implications.

Ttkkllee if:si:f Author Major analysis Implications
The trend of urban regeneration research was analyzed focusing on the The urban regeneration new deal
Lee jung | case area of the study and compared with the current status of the project focuses mainly on the
eun (2020)| urban regeneration new deal project to suggest implications for the development process of the case
A Study on future direction of urban regeneration research. area, the current status of the
the Urban - - - — project, and the performance and
Regeneratio | Byun hye As the url?ar.l reg.ene-ratlon new deal project was carried out, pOS{[lVE improvement tasks at this point, and
n New Deal| sun (2021) effects, difficulties in progress, and tasks .Of the urban regeneration | .o research has been conducted in
Project new deal were described. connection with the environmental
Lee sang The. development process Qf th? ur}?an regenere%tion new deal project| aspect, one of the comprehensive
jun (2021) policy, the current status of project implementation, performance, and|goals of the urban regeneration new
improvement tasks were described. deal project.
Cho The surface heat distribution map before and after restoration was
myung |prepared for the Cheonggyecheon restoration area, which completed a
hyee large-scale urban restoration project, and the changes in the thermal| Research is being conducted to
A study (2009) environment were analyzed. analyze changes in thermal
comparing An observation network was established in the New Town Development| environment and air pollution with
the before | Kim gun |Area in Eunpyeong-gu, Seoul, and temperature and relative humidity|data from the target site before the
and after hyee were observed at nine points from March 2007 to February 2010, | project is implemented and after a
urban (2014) |confirming that temperature and humidity were most affected by land| long period of time, so studies on
maintenanc use. prediction and post-evaluation of the
e projects For Dongseong-ro, Daegu, the effect of improving the thermal results before the project is
Baek sang |environment that affects the comfort of the street in summer according completed are insufficient.
hun (2011) |to the public design improvement project was compared and evaluated
by planning factor.
Temperature changes according to trees, shrubs, green spot oil ratio,
Edward Ng|and building height were analyzed. As a result, the green spot oil ratio
(2012) was higher, and the higher the tree planting, the greater the
temperature reduction effect.
Chot hyun It is focused on research on the
A study . The safety of the urban thermal environment of turbulence, effect of reducing temperature and
using CFD (Vze(());lg) temperature, humidity, and thermal comfort in the city was evaluated.| fine dust due to factors such as
in urban - building arrangement type,
The temperature reduction effect of seven types of urban street tree . .
and X N i i vegetation, and albedo, and studies
R Kwon yu |planting was analyzed, and the difference in temperature reduction was . . .
architectura| N . N dealing with comparing the before
| fields jin (2019) |analyzed by a'rrangmg the street tree planting scenario k?ased on the and after actual projects are
spacing, number of columns, and type of planting. insufficient.
Oh keum The thermal environment of the apartment complex was evaluated for
the minimum temperature and maximum temperature time at the
dong . . . - .
(2020) pedestrian height by applying c.oncentrated, distributed, and mixed
ground recording to the surface.
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Table 3. Comprehensive analysis of basic status

Division A B C D E F G H I ] K L
Elevation 18.7 | 225 | 243 | 25.8 | 28.1 | 32.2 | 34.6 | 38.4 | 39.8 | 41.7 | 44.2 | 47.9
Nodular point @) @)
Adjacent slope(®) 34 | 40 | 113|135 | 97 | 90 | 140 | 98 | 139 | 69 | 82 | 14.1
alley Width of road 9 6 6 7 4 4 4 4 4 5 5 8
Number of north - 3 3 1 2 1 2 2 2 3 2
building floors south 6 6 6 2 2 2 3 2 2 1 2 2
Division A B C D E F G H I ] K L
Elevation 18.7 | 225 | 243 | 25.8 | 28.1 | 32.2 | 34.6 | 38.4 | 39.8 | 41.7 | 44.2 | 47.9
Nodular point @) @)
Near slope(®) 34 | 40 | 113|135 | 97 | 90 | 140 | 98 | 139 | 69 | 82 | 14.1
alley Width of road 9 6 6 7 4 4 4 4 4 5 5 8
Number of north - 3 3 1 2 1 2 2 2 3 2
building floors south 6 6 6 2 2 2 3 2 2 1 2 2
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3.3 AIZd01M FAZ

£ A7Y AlEEolA 7VEAREE A AT
A7t 1.5km(5S) B "olA Sl AGgBIAES
A= (https://swww.weather.go.kr/ weather/observation/
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aws_table_popup.jsp)¥ =845 (http://www.
airkorea.or.kr/web)ol A 43t 7|4} Hlo|HE 7|E2o
2 AAsto] Agsigict. T YA W ASUolH
(20.8.19)= v WA 4] &85l Table 43} 2t} &
T A A FAaRIE S 717 A A5 7
20] 7F¢ &9kd 20209 6¢¥ 2299 117129 35.
4T, AdSEE 1 99 g 559 53.1%, 129
B ZUNHA] 5 24ug/m*E 7SR Aot
solar load A% W+ Latitude 37.511, Longitude
126.956°]1L, 5% F 71 B2 @RAATE 144E 712
o7 HdAsIeltt. 9 Bt 352 7120] 7P =41
20209 69 22¥& 7|F0& 2.3m/sZ HAFATE Al

Table 4. Comparison table of measured and weather

data
Field survey
(2020.8.19) Base value
The The Actual
Division 1 actual | highest| measurement
(Average |day of | day*™* point plot
value) measur | (2020.6
ement | .22)
Temperature
€ 28 2. 4 |iomm
©) 325 | 35
Humidity ®
©) 63 83 53
Wind speed 0.2 5 23
(m/s)
PM2.5
24
(ug/m) 30 3

*Temperature, humidity, and wind speed reference values utilize
AWS data

**Days with highest temperature

*Using Air Korea's data for the standard value of fine dust.
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Table 5. Simulation Modeling of priming water projects for the Urban Regeneration New Deal Project

Bond-dong
Division Historic and cultural | Autonomous housing Alley playground Anchor facility Safety alley construction
space creation project | maintenance project construction project construction project project
Current 7 Aejy I \
situation 4 207 |7'\
U7
N/
Priming
water
projects
plan
Simulation “ | i A
Modeling . - NG
\a\& Ko QU
) 2 W
Y %@%%\Y S
L R @\f&%k% SO
AG g:&\@;@}fg%&}\

Eold 7AEAZRANA T FE52 BE =0l
A SLDoHA A&, fAHPzRA ) 2HF
sttt A 2ejgEA direct solar radiation)@ AP
(diffuse solar radiation) 22t A&2] §x|e} A&
o4 Az wol|l A 869.6W*nie} 113.6W*n .2 UERG
ot 499 FJase 1HPARL 549 §Y98T=
TEskR] gsith AE9 oY FAe A= Eolo =
g gk 5= glou & A4 dEe] A=
o] 9= 94 FA9 9 0.2m~0.3m, FE°| Y=
¥ = 0.3m~0.4m9] Sl 0.3m=E T3l
t}. o5 &l @& (Heat Capacity)}> 970 J-kg-1 K
-1, 94 =% (thermal conductivity)= 1.7 W-m-1 K
-1, Bx(density)= 2500 kg'm’ & 2F5F4 k. X HO
A% g8 Heat capacity)2 300]-kg-1 K-1, €A%
%(thermal conductivity= 1.1 Wm-1 K-1, 9%
(density)= 2100 kg'm', €&+ (Heat Flux)gr
400w/ & X35ttt tii @ AE(Convevtive heat
transfer)2 ZE % ¥} FHA TPTE 7=

AlEdlold 24S AAsIelH. & A1y 2y XA
7= AlJ guideline(2008)9] AL v Z 7|2&
G TAABFEARIEQH B FdotA AAstact
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Table 6. Modeling Comparision of Basic Status and Simulation

Division Modeling

Number of building floors

Land use The width of an alleyway

Basic
Status
Modeling

Simulation
Modeling

Y] A #0IR0 2mE VIEC R AAE HASHIT
YA, FAAERGAGS] AR 25 11-29 9 58
A5 ez sAdzt HAE W] dAAEE 2
Fotoietk. AuE 30%, §4& 90%= AL(H 7IE
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A9] 73 g edgdS RHo s o 2 b
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4 2N B4R F 2400 ARE Ak, 9%
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Table 7. Comparison of average temperature and PM2.5 before and

after implementation of the project

Division Legend
Temperature
heat

Before 45.00
(&) 43.80
42.60
41.40
Temperature C 40.20
Simulation 39.00
Results ’
37.80
After 36.60
® 35.40
34.20
33.00
T [C]
A-B
PM 25
Before 24
) 23
22
21
20
pM2.5 | w/m’ 19
Simulation 18
Results
17
After 16
®) 15
14
13
ug/m? [ug/m3]
A-B

I 10m, 20mellAE 22 36TlA 35.9CE, 35.8C
oAl 35.7CE 0.1TH A5t mAHA = &9
5m, 10mOIAl, 1ug/m*¥ 20mollA 2ug/m?® ZASHATEH
AA A B2 m|AHA] 404 A Ht2
Tt WY E o2 A% 72 1m, 1.5m, 2me=2
£ HYPR FoloA A9 =4 2t 7P =
Al vebeh E3 Bt vAARASA7 P & Zo '
4%t #7H 1m, 1.5m, 20m £2& HPA} zolo}
A= E019 A4HFA Ao A Y rAEAdA &

W7 A A R
4.2 NQAI0) T2 XM 25 U OjMHE| bl
i

4.2.1 HSHUR0| OE 20T 24
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£ A7 254 AF S0l AE 371 =AAA
FEA Al 3 F7Fske AL 3-7spot (3-5spot -
2F—5F, 6-7spot : 1F=5F)°]t}. Zr ZQult} Fold
2L UM AA G AE AdolsHA Ueon H6xh Zt
0] 20moll= AEAZCE Q1% 7] vig SEHSE
VREEAIAREA Y o]Ad 25 SE/A] I9FE 71AH,
A spot — 2ug/m?, B spot— 3ug/m?, C spot — 4ug/m?,
D spot — 3ug/m?, E spot — 2ug/m? F spot — 5ug/m?,
G spot — 6ug/m? H spot — 1yg/m® &4t

4.2.2 ZSZZHHSN0| OE 2=0MEX| 24
2 A7 =54 AH FolM EAASTEAR] A%

T FZdHspt Az AFS 3-7spot,

(3spot:4m—8m, 4spot:2m—7m,

10,11spot
S5spot:2m—5m,
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10,11spot(E2FHAZT7HREES ATEYH, 24
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F7te 2= Aol A¥A S 7IXA =T
E 4 Qloh wH, mAqEA] B2 10,11spot®] HIAIH
A7F 1ug/m*d EPA}F 20190 Im, 1.5m 2mFEolA
T AT ols AETHY] QIE7HE0] HojX o R A
Hlgte] 550] ZsiA wAHA] ao] JFE A=
Ao & 4 Utk

4.2.3 E5Z QU EXOIE Hal0| ME 2=0|MHA|
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T 43 EXol&o] ok AFL 1-5, Tspot (FA—
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AFH o0& =x7t BAAEA LAXAT 1,2spotd] =A]
Ao E QIR A A7 UERHTE &0l ImolA
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Table 8. Reduction in temperature and PM2.5 by point*

Alley adjacent to the priming water project Alley near priming water project

division |Height
1 2 3 4 5 6 7 8 9110|1112 A| B| C|D]| E F| G| H I ] K| L
Im |1.8/1.4]06|02]0.2[02|06|04|0.1]| - - -106[06|04]| - - - - - - - - -
1.5m | 0.9 1.0/ 0.4|0.3{04]0.3|/0.5/0.1{0.1| - - - 104[04(05| - - - - - - - - -
remper| am | 1814]09)0.4{04]03)07/02]03] - | - | - 06/06{06] - | - | -] -|-]-]-]-]-
5m | 1.3]05]03]03|06|03|02| - - - - -10.1] - - - - - - - - - - -
1om|02/02] - | - | -lo2lo1r| - | - - - -[-{-1-{-[-{-[-]-1-1]-1]-]-
(©) 20m | -|-|-|-1-/-1-1-1-/-1-1-1-/-01-1-01-'-{-1-01-01-1-1-
m [1w0]|o|s|s|e|2|4]-|-|1|a]-|-|-[-{-1-1-1-1-1/-1-1-/-
15m| 98| 6|57 |2[5|-|-[1|v]-|-{-|-1-1--1-/-1-1-/-1-
PM2.5 2m 6| 4 5 5 7 1 4 - - 1 1 - - - - - - - - - - - - -
smo| 2 145832 -] - -|-[-|-[-{-1-1-1-1-1-|-|-|-1/-
om | - -|10/9]9|8| - -|-|-|-|-|-|-1-1-1-1-1-1-1-1-1]-]-
(g/m)d [ 20m | - | - [ 7| - 7| - -\~ -|-|-|-[23|4|3|2|5|6|1|-|-1]-|-

*Decrease = Extraction value before implementation — Extraction value after implementation

77



Land Use Changes in the Alley(C)
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Table 9. Temperature Reduction Effect Analysis
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: Impact on business close streets (1, 1.5, 2m)
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- C : Temperature reduction relatively large (1, 1.5, 2m)

- B : No Temperature Reduction Effect
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Table 10. Analysis of the effect of PM2.5 reduction

Effect of PM2.5 Reduction on Building Effect of PM2.5 Reduction due to |Effect of PM2.5 Reduction due to Land Use

Division
Construction(A) Variation of Alley Width(B) Changes in the Alley(C)
Project implementation alley | Project unimplemented Alley Project implementation alley | Project unimplemented Alley r"fie_ﬁi_mp_'emrerg"aﬂon alley | Project unimplemented Alley
) = == o " ===i= =i ]
20 ] % I L w 20 |
! 1 1 1 M
B 1 s ! : 1 15} : Pl
® 1 : . 1 : ot N 3Bl
1m : 1 H w© 1 A 1 0y ! 1
s st —! g I
! d ! [ 1 LR}
1 I 1 1
oI § et ) ol Lt
1
=== Before — After —naior S
Project implementationalley | Project unimplemented Alley Project unimplemented Alley
) Ir — _I w ) \,\/
15
1.5m |
8
Project i Project uni Alley Project Project Al Project implementationalley | Project unimplemented Alley
Limplemen i
= s PTTTS ® T~
15
2m

Dspot

Project i ion alley Project uni Alley Proje Cti_mp_lerv}e?‘tation alley Project unimplemented Alley

— ijrm_ wr——
—~—— |7 1 ——
1
0 H 01 !
| 1
15 15 5 ]
5m 1
10 10
1
E 1
5 3 5
1
o W1
- i :
Project i ionalley | Project uni Alley e . o Al Project implementationalley | Project unimplemented Alley
. poe - Project implemen Project wr T
T : : 1 A
2 20 | 1
1 i
15 15 1 [
1 1
10m . .
10 0} : i
1 11
s
° it
. 1 11
- 0
IO B
1
Project i ion all Project uni Alley Project i I Project uni Al Project implementation alley Project unimplemented Alley
e Project impl
o R . Project unimplement ) _—Pojectimplemsntationaly i X )
I T T
0 \/\/ ! 1\/\/: " \/\/ [ \/\/ 01
1 ! I X h [ 1
s 1 : | ' 5 : - 5
20m |, : 1 : 1 o [ ' 10 :
o : I ! Lo | N
1 | H 1 ! 1
1 ! I 1 1! \
N | o
Iz
C

- A : influences business close alleyways (20m)

Review |, . . - A is relatively large in reducing PM2.5 (5, 10 ,20m)
results Gray Box :Include other physical changes "B * reduces PM2.5

- C : is relatively large in reducing PM2.5 (1, 1.5, 2, 5m)
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