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ABSTRACT KEYW ORD

Purpose: In this study, ENVI-met simulation was performed on one of the work facilities that had been remodeled 7S X|
for public notice before and after public notice. Through this process, we assessed the weather conditions and i%:ﬁ%‘M
thermal comfort in summer and winter respectively. Through this process, the government intends to contribute to EN\E/E m_éto
the improvement of the relevant system by suggesting improvement measures considering the weather conditions
and the warm environment in remodeling the old public spaces. Method: The analysis target for this study was the  Privately Owened Public Space
W Center in Geumcheon-gu, Seoul, which was selected as a model case for improving the shelter in cooperation ~ Rémodeling

. . . . . . . . Thermal Comfort

between the public and private sectors among eight locations for the remodeling of public spaces in Seoul in 2015. ENVLmet
The process and status of remodeling of the target area were reviewed, and basic data of the main wind direction and
the air environment were collected through AWS (Automatic Meteorological Observation Equipment). ENVI-met
simulation was used to assess external spatial characteristics quantitatively due to difficulties in analyzing the -

. . . . . . . . Received Nov. 1, 2019
environment of public notice before and after remodeling. Through this analysis, the unpolished environment and Final revision received Dec. 9, 2019
thermal comfort of public spaces were analyzed. The time range was set for the afternoon of June 21, 2018 and  Accepted Dec. 13, 2019
December 22, 2018. Result: The outer space of the existing destination was paved with red sidewalk blocks, and it
had aged due to street numbers and broken fountains. On the other hand, white sidewalk blocks and abundant green
spaces were created in the outer space that was improved through remodeling. These major improvements have
resulted in lower temperatures of 1 to 2°C in summer and lower heat comfort by 0.1 to 0.2°, which has positive
effects on environmental improvement. The improvement of the weather conditions has resulted in partial
improvement of the thermal environment in the surrounding outer space. On the other hand, the results of winter's
climate analysis and thermal comfort showed no marked difference. This shows that the weather conditions in
summer should be considered actively when planning the remodeling design of old public spaces.
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Table 1. Project Outline

Location Kasan Digital 2ro, Geumcheon-gu, Seoul 123

Landscape Area 2,890m*

Composition Installation of resting facilities, such as tree
Details and pagora

Construction Period | 24.06.2015 ~ 05.08.2015

220 million

Busi E
usIness EXpEnSes | o overnment-cost 30 / self-cost 190)

VI:I::;:;I N School tress 31 / Shrubbery 785

WAIE = 37082 94 & 2,800 o2 A& Yot =24
Aol F3tolle B 719 Sjare} A Ept 2 e 5ohe A Sl
e AAYE S ol52 Arsha 247 5 F 13F 81621F
et g 5 42F 16,0002 9] & Aol & 847w o] =453t
& 28R Ar I el Q101 MeAl7E FE 77l A AR
& Agsta A 299 GFU T dol T 1909
T HE FEst] Fa mAF 3 o] FERE AT Al =4] 4 H
& 245k

ST AN FAB QA i 22 o= AT o3
© 3371} ugto] Geslo] HES AT RHA R Foln
Sich. elmee) AF DAL b Fig, 1. 2

WAfter remodeling (%

-

Fig. 1. Before and after Remodeling

3.2. ENVI-met A[E#o]H

ENVI-met2 323} n]7]4F Rdlg] =2 7= 0 2 = Bochum
University®] Michael Bruseoll 2Jsl] 19984 7R =it ENVI-
met:> 1A EFRd AR dweh Reo] oty o] ik,

227 4w} A5 2] B 402 ool A e, ol AT T4
4 542 FUH0R Yo Ju F2 QNN 4AT 1Y

HHE &S S 2l )lon nrl o] g3e md 4 3l
£ 223 WA tiet 15 FAH 2= shal qlrt. & 250
250%30 A 9] g3t 2 o] 7heet A2t FHE A dstH, AUt
o7& WekE A Ao r FAT 4 e Aol Aol AR
A5 g0l ot F1 2 Qo] 7| & /()7 49 284, &
Eot SO £2)5E ANT 4 St (Fig. 2. 1), A4, B, A
= 5ol e 2AS2 gt 7@ o] AdE o= AR Yo A A
B w212 4= oo, ARgARe] A Al of] wheh DA A S e
g oAl E 24 0] 7he et Aol ATH(FAA, 2016).

Fig. 2. ENVI-met model boundary (Source: http://www.model.envi-met)
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a

Mg S8 =3 BAHJX 2ARYY HMYe - IHT WHEHE FHOE -

= 2d2 AR5 Itk (Herath et al., 2018; Karakounos et al.,
2017; Acero et al., 2016).

2 ATl A= ENVI-met 445 o|-&5tth A& o)A A=
2018 6 2193} 2018 129 22 =2 7H2} 15A]1 2 A5t
ENVI-met R2=E 5}7] 9JelA] CFotd (v]7]$ A= 27] 3h%
INTd(Z24 44 H)o] Fasith CFde 7147 a9
AWSHFE71/ SRS E ot #4% 3, d7184 7%
A5 olgstith INTY2 HAEEolet g, fEAY, o5
71gsto] g2 9] 7124 AR E YTt Ao = FFRAL
£ &9l AEE Yot

n)7]1% g 7| E N EE (htp://data.kma.go kr)& &
st ek, Bt A o)A 2 oF 2 4km(FE2)
T ol Yl 37 uSA0 AR E ol &ttt CFotg2 o
= Table 2.9} Zom, 7} = FLEsto] Agstqirt.

Table 2. CF file Setting

21.06.2018 22.12.2018
Temperature (°C) 23.4 7.9
Direction of Wind (deg) 286.9 267.2
Wind Speed (mv/s) 1.8 1.1
Lowest temperature (°C) ) )
s (i) 19.6 / 05:11 5.2/ 08:14
Highest temperature (°C) ) )
Tt () 28.2 / 14:35 12.8 / 14:12
Humidity (%) 60.1 48.9

297 BARNE 98 AR SV BRAE Falol 2419}
Stk 0715 B WA B o] 9F T3 Teisfor o}
DR A B} WA st A2 2 3M B9 = Aot
Fom, g2 @ FH AT 2] 9] 0] e AL sto] 7] st
et 2R A 22 @EAE ol el WA A A
2 Folo] 428 2SI BT ARYY B - ¥ DY IN
5}el gk oFS Table 3.3} 2.

E4149 Bho] 9198 BO e 3450k HO-me
o 44 A Be A Y5t T2 A ENVI-metQto] A
AFEHE= EEZL%.H . 2dd &3 3 PMV(Predicted Mean
=5t PMVE a4 27 (Predicted Mean
Vote) 0.2 QIA9} T S 7o) /e @ Ba "o 25t
o, 17t 7= 2E4S -3.0004] +3.02.2 THA 2 2|45 ¢
Aot} (Fanger, 1972). o|2|et A& k-2 £ n7|F =74 st
A a7l thet AFEES] 9JAt BATE Ftsloto] d&sh= Ao
t}. Comfort Zone(=0.5 ~ +0.5)°l 7}7}+-&4-5 AFgEo] AT
L7748 1:]]—5-}1::}2.:& LA "t HE -3.0~+3.09 &
=2 F2|3}sto] QY-S EHSHAT, Al oA AFstol whet
A H 910 A= @'Olﬁé 4= Qltt. o] s PMV+E )75 84 (7]
2, T4, Bt BARE, FE)9 AN 9 A, EE)S 1L
o, AtEoty] g A2 ths Table 4.9 (AT,
2018).
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Table 3. Remodeling Input Setting

Remodeling Before

8 G
A

G GG BTA|cccccccc cB
FOEF DDDDDDD D

BBBEBEBBBBB

A A A

E E EB
F

B
G
G

—B B B BBBB
!:_‘CCCCCCCC CP
C CGCGCGF

B B B B
G GG BA
FF
cB

BBBBBBBBEB

B

EEEBF
F

A A A

A: Asphalt E: Urethane

B: Broadleaf tree (over 2 meters) F: Herbal plant (under 2 meters)
C: Shrub class (under 2 meters)  G: Tile (white type)

D: Brick (red type)

Table 4. BIO-met V1.5 Setting

Buildings/Terrain Objects
Air Temperature Pot. Temperature
Data Fields Mean Radiant
to BIO-met Mean Radiant Temperature
i Temperature
Horizontal Wind Speed | Wind Speed
Specific Humidity Spec, Humidity
- Age of Person(y): 35
- Gender : Male
Body Parameters - Weight(ke) : 75
Ll - Height(m) : 1.75
Parameters Clothing Parameters - (S)t;gc Clothing Insulation(do) :
s . - Metabolic rate(Sum, W):
Person’s Metabolism 164.49
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2 9] A4 oF 1L5molA 2, F4 - TS AlEg o5t
ENVI-met 4.49] A|Zts} =2 732l LeonardoE ©]-835}o] Table

o4 2 WSk UehtA] ergret.

42, 2QHY B4
2N B Al AGellA oF 1.5m #ololA 9] PMVa
< LeonardoE ©]-85}o] Table 6.9 A 8Fo}3]rt.

5.01 =Astsheiet, 20184 69 219 1542 71208 o2 Ldajx4e Amrn
201849 6¥ 21 1541 & 7|20 2 elnde A o2 07|38 4 glrd g Ao Az oA 1.5~2.00 2 Yehte vhdof| gjnd
HEw 44 REhelos nEo| Ho] gon £2 /e 5~ @ Folk 13~1.8% FaskArh B¢ FHoIAE 2Dy >
6°C, 242 3.1~3.7m/s2 FA5ET Qit}. thdo] gjnda 5 o= A F2Aor Fastrt. ol did Aol 5 A4 2 o & A
e RS AWEY 4 B Ed W 98 F7t =73} 33} E 7] A A o 2E7F Y7 Aoz whobErt, 20184 129 22U
2 24~25C, 242 25~3.1m/s2 Atk £ FAEA ISAE 71E2 s As 29HPAES A0 EE o 54 AlgdolAd
Z1 2o N BBl o z7to] Yehytt glndy 2 - & Autete g dudy A - Fof vl A] F3ek 2ko] 7} LiEr
TEHoR A DB AFHE WRHZ FAF ] 9o ' W) Qb R -2.4 ~ -2.20] B2 vpehgth,
of QT 91 BF0] AT W2 L= A7 Uit Aoz
- SF H X =)
=490}, 201849 124 229 1542 7202 2Ry A A4S 0] 43. T 242
7155 AnHy 7)ee 13~14C E&£0 15~25m/s, & RET L5 2 g2y A oHE 7] D]7]§_T,‘:_'— A g e g
T 7128 13~13.5C, &2 1.5~2.0m/s2 g REd= A - Tof 9] A< 17}517] 98] ENVI-met 4 42H= n]7]|5 o8 7212 o] &5}
Table 5. Evaluation of Microclimate
Simulation Before Remodeling After Remodeling Category Min / Max
Air Temperature
Bl below 20.7 °C Before
Bl 20.7t0216°C Min : 23.5°C
Temperature = Sensly Max : 28.5
Distribution I z3t22cc
in Summer % §§§:Z§:: :E After
Bl 50t0267°C Min : 22.6°C
Bl 26.7t027.6°C . o
B above 27.6 °C Max : 28.5°C
Wind Speed
B below 0.6 m/s Before
Wind B osto12mis Min : Om/s
m B 12to19m/s .
speed/direction B 1sto25ms Max : 6.2mv/s
. . . 2.5t0 3.1 mfs
l?lstrlbutlon [ 31tw37mis After
in Summer I 37t043mis .
Bl s:t0s9mis Min : Om/s
Il <oto5Sm/s Max : 6.1m/s
I sbove 5.5 m/s
Air Temperature Before
I below 12.9 °C . o
[ ] 1:.;":013.”: Min : 12.2°C
B 137t0145°C Max : 19.9°C
Temperature B 14.5t015.2°C
Distribution :I:' i:i:‘;i:g GE After
in Winter 16.8to 17.5°C Min : 12.2°C
Bl 175t0183°C . o
[ 13.3; 19.1°C Max : 19.8°C
B above 19.1 °C
Wind Speed
B beiow 0.5 nys Before
Wind I os5wioms Min : Om/s
1n B 10to15m/s .
speed/direction B 1.5t 2.0 mis Max : 5.0m/s
Distribution [ 20tw2sms
in Winter (] j;::;: :‘;: After
Bl :sto40ms Min : Om/s
Bl +0to45m)! .
—] abmm:"ﬁ; Max : 4.9m/s
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