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ABSTRACT

WORD

Purpose: Most of architectural infrastructures in North Korea have been deteriorated, and the large number of
residential houses have been in short supply. They have had such a problem with poor housing supply, while they are
intending to invest in the green energy industry continuously emphasizing the ‘Green Economy’. However, they
have regulated their building codes in a descriptive way, so they have not provided differential design guidelines by
region in North Korea. Method: Thus, climate data of 11 regions in North Korea were derived through simulations,
and the data were used to classify the external temperature conditions for the minimum period of time that affect the
comfort of residential buildings in the North Korean climate. Subsequently, through the three-dimensional thermal
analysis, the performance of the exterior wall and the thickness of the insulation were proposed to ensure the
comfort of the building. Result: It is expected that this study can help decrease building energy use and design costs
by proposing a guideline on a building envelope by region in the North Korean climate, which will contribute to the
development of the green building industry.
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Details of Measure
- Using Aluminum Window and Double Glazing
+ Reduced power consumption in Air Conditioners
+ Reduced power consumption using LED lights
« Introduction of high performance Heat pumps

+ Keep warm with 80mm Insulation on the floor
and Fuel cells

« Improve insulation and use Efficient lighting
- Use solar energy with a Power generation

+ Reducing Energy Consumption in Building
Capacity of 4.8kW

+ 200mm Insulation on Ceiling and Wall
Facilities

Goal
20% reduction
in carbon
dioxide through
insulation
28% less power
with facilities
Reduced carbon
dioxide
emissions from
solar energy

Table 1. Details of Energy Saving
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Fig. 2. Meteonorm7 Programming
(Source: Global Meteorlogical Database)
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Table 2. Solar Radiation Error Rate in 5 Regions

Seoul | Daejeon | Daegu Busan | Gwangju

Meteonorm 7

(Wh/m?) 1,177.6 1,300 1,310 1,313.8 | 1,399.0

The Korean Solar
Energy Society 1,178 1,332.4 | 1,305.3 | 1,261.6 | 1,363.5
(kWh/n?)

Error Rate (%) 0.03 2.43 0.36 4.14 2.6

(© 2020. Korea Institute of Ecological Architecture and Environment all rights reserved. 61



e

=

oH

Zo| &Y

Hr

i
40
%
e}
1%
rm
ne
0Xx
or
N
i
=
ro

FHRET = Table 2.9] A 22 Q8 9] Ao} st 2t
12 A H b= 22bd FY oA B W& FHEEE Holn, 27
A FYETE 32 BA A Bop @ SHL TS e
A7t Gl oAl ASEol2ta 7t 33k RA PR
K9] 2710] ASE WA 7P Gobet 9 2710]aL o] 23 ]
FH2L 9] M S THH thE 9o AL P Al 25
gHE 4 Qith w2ol] £ Aol A 33t 2 E FHH o8 B4
oto] RULEE A 02 7EAZL 5 gl 29O A5S AR
2} gt}

AEdgolAde FERAL [S010211:2007 7|&A A2 &

SO X4 7|2 & £ 34 o] oyt I(m)el e s Etﬂ
gro] WAlElo|glo] 1 7]E-& A-85te] 1x1x 1(m) 9] <13
St o] 2 Foll 4 A= 7P 22 97121 o *E“H
EULLET126TE WEote URES S0k PHer
PS5} HTable 4. #a1).
DIN 4108-29} 4108304 o= S0l A W olli= 5801 %
S A5l Y BHL LS 12,6, 22 E odsly] 95 &
9.3C =2 YAstaL glo, o] Ttz & 7|& & 735t 7
o] #A7|E 12.6TE & AFoA BHLE] slghi e
At [211 12.6C7F o] T4 7}54 o thet wkr)E=
Ao} 12,62 EHLE z70] tr|7t dhAlS T thA] EH
7} ALsitin 12.6°C o EHeE 20| HHAstEgtr Z3o
A A= A7) A ettt o] H g Zgo] WA of] THEE Aol Lo ,q
S| AZAA 25H0 2 Zabo] skt 22 HAlstE A g
7S A5 A3 Mz 2 Zgo]7t sl 4 7|7 62
HAtH22]. oo B A o 2 71 22 649 Hghe 7t
2 AbEsto] AlEde] e 97| 2k 2 o= A5l

l‘ﬁ N g ol
oE o

— o,
HU AN ol
ofll

F\-O ro o2l o

il
Z H1 2 Ob ofl rr ox

o]

il
A
=

I‘E

=

=
=

N
-~

=
=]
w

A

|

18 1%

Table 3. Surface Temperature of building parts

Composition of Wall Comer
‘Wall Temperature Temperature

Edge Comer
Temperature

| eps1-3nsaTHK
Conc 1R{T50THE)

Lowest Surface

Temperature('C) 19.3 18.7 17.84

Table 4. Standard Model Proposal

Standard Model Details
Wall EPSI1-3 Var(0.04)
Composition Concrete
[WmK] 1% T150(0.23)
it Size [m] 1x1x1
Interior .
Conditions 20C, 50%
Interior surface
transfer 1.0m> K/'W
resistance
Exterior surface
transfer 0.043m> K/W
resistance
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Table 5. Climate Analysis
North Korea Keymap

No.1 Chongjin, Hamgyongbukdo

C

12 AM ol 35.0<
6 om ' 383

' l i ‘ %5025
12 PM |l | 34
6 AM J :411.0

] ] I -17.

12 AM Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ;2.% .0

Annual Temperature(C)

Latitude 41.73 Highest Temperature[ C] 29.80
Longitude 129.69 Lowest Temperature[ C] -14.10
No.2 Hamhung, Hamgyongnamdo
12.AM I Ss.0<
6 PM %gig

855
12 PM 34
6 AM i :411.0_
i -17.
12 AM Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec lg.%gg
Annual Temperature(C)

Latitude 39.98 Highest Temperature[ C] 34.70
Longitude 127.61 Lowest Temperature[ C] -15.70
No.3 Hyesan, Yanggangdo

12 AM i &
L 1 P

6PM | | | 220
| 855

12 PM 30
6 AM I‘f'o

b -1

-2

[ |
A
Do
o

12 AM
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Annual Temperature(C)

Latitude 41.39 Highest Temperature[ C] 31.70
Longitude 128.17 Lowest Temperature[ C] -28.30
No.4 Ganggye, Jagangdo
2w 7] N

288
6 PM 1l I 2210
155
12pPM i 94
6 AM l :i-.()
-1
-2

12 AM
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Annual Temperature(C)

A
Do
o

Latitude 40.97 Highest Temperature[ C] 33.80

Longitude 126.60 Lowest Temperature[ C] -25.20
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No.5 Guseong, Pyeonganbukdo

No.11 Gaeseong

12 AM

6 PM
12 PM

6 AM H
12 AM

Jan Feb Mar Apr May Jun Jul

Aug Sep Oct Nov Dec

Annual Temperature(C)

A

At ANOHNMWO

[ |
oo
Suown
o

noINEan
oo

=

12 AM I I gg_g <
6 PM ||| 220
- %50.5
12 PM 24:.50
6 AM ” _1-9_
12 AM | BI§
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ;.% .0

Annual Temperature(C)

Latitude 39.93 Highest Temperature[ C] 33.10 Latitude 37.94 Highest Temperature[ C] 33.80
Longitude 125.21 Lowest Temperature[ C] -19.50 Longitude 126.59 Lowest Temperature[ C] -13.20
No.6 Suncheon, Pyongannamdo
Jan
12 Am Ll | Igg:g< 1234567891011 1213-..
o 18 -__ll.l_ ' %gg Average! Sort Each Average Values
12 PM ki | %g Average2 And Find Coldest 6 day
-4.0 Average3
6 AM | | l -10. E Averaged
12 AM Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ;2-%' .0 A %
verage
Annual Temperature(C)
Latitude 3943 Highest Temperature[C] 3410 ;'lg. 3. Climate Analysis Method of Find the Coldest 6
Longitude 125.93 Lowest Temperature[ C] -16.10 avs
N0 W, TGy Table 6. The Coldest Periods by Region
12 AM I gg_g-: Coldest 6days
6 PM 220 Location Period
15
12PM 523525 Temperature(C) (Julian Date)
6 AM Il ;‘%‘9‘? Chongjin, Hamgyongbukdo -8.58 10 - 15
12.AM Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec If.%‘(?_o Harnhung, Harngyongnamdo -6.75 359 - 364
Annual Temperature(C) Hyesan, Yanggangdo -21.18 9-14
- - P P Ganggye, Jagangdo -17.62 6 - 11
Latitude 39.15 Highest Temperature[ C] 34.00
Longitude 127.45 Lowest Temperature[ C] -12.70 Guseong, Pyeonganbukdo -11.55 21 - 26
Suncheon, Pyongannamdo -9.62 6 - 11
No.8 Pyongyang J
Wonsan, Gangwondo -5.51 17 - 22
1A ‘I Igg:g< Pyongyang -9.86 21 - 26
:ZP:; ! ! Il ign:g Sariwon, Hwanghaebukdo -9.43 12 - 17
23 Haeju, Hwanghaenamdo -6.62 7-12
6 AM 190
. - -17. Gaeseong -5.44 7-12
12AM Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec I;z.%'(?o
. Annual Te.Inperatllre( C) = Osi = Bi - U x Rsi x (Oi - O¢)
Iﬁtlt.ude 39.04 Highest Temperature[oc] 3380 Osi: Interior Surface Temperature 'C)  Oi: Interior Air Temperature (°C)
Longitude 125.76 Lowest Temperature[ C] -17.40 U Thermal Conductivity (W/mK)  Rsi: Internal Surface Resistance (mH/W)
No.9 Sariwon, Hwanghaebukdo Qe : Exteiror Air Temperature (°C)
12 AM | I§3'2< Fig. 4. Interior Surface Temperature Equation
T Wi
12 PM " 3.0 Meteonorm 7& &8t 7| FA & oA Hlo|HE HIF o= 7}
[ -4.0
6 AM : - = = . 5
A I l i é?:ﬂé 2 690 Patghe AR ERstE o (Fig 3. 1), 4%
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec <-%' .0 7]_;5?]_ __;-r_vo: 6?—-_]-94 Eﬂolal‘f llrj—% _9‘_::! E]__(H "E“IETg]'Z] %.3-,_ 1_9‘_::] 1?___]
Annual Temperature( C) B 9RE RAste] ASHE gel9s U2 AMSATHTable
Latitude 38.50 Highest Temperature[ C] 32.30 6. ).
Longitude 125.75 Lowest Temperature[ C] -16.90
No.10 Haeju, Hwanghaenamd
—— — 42. 2% AGY ABFE 43
12 AM 5 <
6P I%é AW & 28 2EE oo T A5l oo driael g2
12PN | 3‘:190 o BHA AEH o] &= EApof o3t fH7]of 2 2pe] gofFe
6 AM 1t —
- i ;;9:0§ 2 LAY S e 2% 2T FHHOR B 257} HobA 47
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec <-% .0 % _‘—,jlrg_o] _—é_‘—_% 75_.%77}1] E‘ﬁ %E% ZH/}—:_],Z]'_Q] ﬂﬂxjﬂgiq- Z}@Xj‘(ﬂ
Annual Temperature('C) oI5to] © olalst AUl Zol WL o AUl o
Latitude 38.04 Highest Temperature[C] 33.00 geol At olefel AW 5o BHeks o7]2Eet AWS 2
Longitude 125.71 Lowest Temperature['C] -14.20 T, 181 o o] Aeg B AAetth(Fig. 4. Z10).
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Table 8. % 71 Gotet 87 22191 o] o] 44T H9E i
stel ANERARLAY 2 1.00m>K/WE dredshedct.
ARLREE 20T A9LEE Table 6.9 278 A2 gl

A gotict, B9 27 Table 3.3 2 T4ol Az UG 7

A 150mmz A2ste] GATAS FANARA 3349 AR o]

A SR A B0 A o] N ERLES B YA 2

Uz ERews} 126Co14e BASHA ARolae SR
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Table 7. Surface Resistance Code in South Korea
Interior Exterior Surface Resistance

Building part of Surface [m?-K/W]
Thermal Resistance Resistance ., .
(m-K/W)] Indirect Direct
Vertical Envelope
of Living Room 0.11 0.11 0.043
(Wall,Windows,Door)

Living Room Slab of

Lowest Floor 0.086 0.15 0.043
Living Room Ceiling
or Roof of Top Floor R 0.086 0.043
Apartment Slab 0.086(0.1) ] ]

between thermal area

Table 8. Surface Resistance based on Interior situation

Building part of Intema} Surface
Thermal Resistance Resistance Source
[m*K/W]
. DIN 4108-2, EN ISO
2 i
Curtain 0.25 13758
General furniture 0.5 DIN 4108-8
Built-In Closet 1.00 DIN 4108-8
Bottom side of Wall 0.35 SIA 180
Table 9. 3D Thermal Simulation Result
No.1 Chongjin, Hamgyongbukdo
]
_E : U-Value[W/m’K] 0.172
B
Indoor Temperature[ C] 20
Outdoor Temperature[ C] -8.58
|
|
| Corner Surface
! " Temperature[ C] 1262

No.2 Hamhung, Hamgyongnamdo

Temperature[ C]

) ) U-Value[W/m’K] 0.191
Indoor Temperature[ C] 20
Outdoor Temperature[ C] -6.75
N
= Corner Surface 12.69
| - Temperature[ C] ’
No.3 Hyesan, Yanggangdo
i : U-Value[W/m?K] 0.106
x Indoor Temperature[ C] 20
) Outdoor Temperature[ C] -21.18
i Corner Surfaece 1261
! o Temperature[ C]
No.4 Ganggye, Jagangdo
| |
) _E:;: U-Value[W/m’K] 0.124
™
Indoor Temperature[ C] 20
Outdoor Temperature[ C] -17.62
.
| 1
| Corner Surface
‘ E a Temperature[ C] 12.63
No.5 Guseong, Pyeonganbukdo
||
B U-Value[W/m’K] 0.150
| |
Indoor Temperature[ C] 20
li‘ Outdoor Temperature[ C] -11.55
™
B
e Corner Surface
‘ I Temperature[ C] 12.68
No.6 Suncheon, Pyongannamdo
E : U-Value[W/mK] 0.163
| B
Indoor Temperature[ C] 20
Outdoor Temperature[ C] -9.62
-
-2
I Corner Surfaocce 12.67
‘ g Temperature[ C]
No.7 Wonsan, Gangwondo
£ U-Value[W/m*K] 0.207
| 8
P
- Indoor Temperature[ C] 20
- Outdoor Temperature[ C] -5.51
|}
|
.- Corner Surfauce 12.61
‘ Temperature[ C]
No.8 Pyongyang
_ = U-Value[ W/m’K] 0.161
Indoor Temperature[ C] 20
Outdoor Temperature[ C] -9.86
n
[}
-
E' Corner Surface 12.67
| B
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No.9 Sariwon, Hwanghaebukdo

Table 11. Surface Resistance based on Interior situation

= @ | Hamgyongbukdo | @| Gangwondo
1 U-Value[W/mK] 0.165 Syone v
i @@ @ | Hamgyongnamdo | ® | Pyongyang
Indoor Temperature[ C] 20 ® ® @ ® Yanggangdo © |Hwanghaebukdo
: Outdoor T c 043 @ @ Jagangdo ([0 |Hwanghaenamdo
= 1 tu -9.
s oor Temperature] ¢] ® % @ ® | Pyconganbukdo | @ |  Gaeseong
ii' Corner Surface 12.62 ® Pyongannamdo
5 Temperature[ C] Type of Thickness Demand [mm]
No.10 Haeju, Hwanghaenamdo Insulation) @ | @ | @ | @ | ® | ® | @ ©|0|®
U-Val
E U-Value[W/m?K] 0.192 (W/;zg 0.1720.191{0.106| 0.124 | 0.150| 0.163 | 0207 | 0.161 |0.165|0.192{0.208
B
: o A 151 | 135 | 249 | 212 | 174 | 160 | 125 | 162 | 125 | 135 | 124
Indoor Temperaturel C] 20 B | 157 | 140 | 258 | 220 | 181 | 166 | 129 | 168 | 129 | 140 | 129
‘ Outdoor Temperature| C] 662 C |162]146 267 | 228 | 187 | 172 | 134 | 174 | 134 | 145 | 133
a D 173 | 156 | 286 | 243 | 200 | 183 | 143 | 186 | 143 | 155 | 142
- Cormer Surface 1260 E | 201 | 181 | 332 | 282 | 232 | 213 | 166 | 216 | 166 | 180 | 165
!' Temperature] C] : F | 207 | 186 | 341 | 290 | 239 | 219 | 171 | 222 | 171 | 185 | 170
G 224 | 201 | 369 | 314 | 258 | 237 | 185 | 240 | 185 | 200 | 184
No.11 Gaeseong H | 241 | 216 | 396 | 337 | 277 | 254 | 198 | 258 | 198 | 215 | 197
| |
= U-Value[W/mzK] 0.208 1 173 | 156 | 286 | 243 | 200 | 183 | 143 | 186 | 143 | 155 | 142
H _' J 179 | 161 | 295 | 251 | 206 | 189 | 148 | 192 | 148 | 160 | 147
Tndoor Temperature[C] 20 K | 185 [ 166 | 304 | 259 | 213 | 195 | 152 | 198 | 152 | 165 | 151
L 190 | 171 | 313 | 267 | 219 | 201 157 | 204 | 157 | 170 | 156
Outdoor Temperature[C] -5.44 M | 134[120 221 | 188 | 155 | 142 | 111 | 144 | 111 | 120 | 110
| N 134 | 120 | 221 | 188 | 155 | 142 | 111 144 | 111 | 120 | 110
E:- Corner Surface 12.64 O 145 | 130 | 240 | 204 | 168 | 154 | 120 | 156 | 120 | 130 | 119
| | Temperature[ C] ' P 129 | 115 | 212 | 180 | 148 | 136 | 106 | 138 | 106 | 115 | 106
Q 129 | 115 | 212 | 180 | 148 | 136 | 106 | 138 | 106 | 115 | 106
Table 10. Characteristic of Insulation from Korea Standard R 157 | 140 | 258 | 220 | 181 | 166 | 129 | 168 | 129 | 140 | 129
. Thermal Conductivity Density S 213 | 191 | 350 | 298 | 245 | 225 | 175 | 228 | 175 | 190 | 174
Type of Insulation
P (W/mK) (kg/m?) T 207 | 186 | 341 | 290 | 239 | 219 | 171 | 222 | 171 | 185 | 170
A XPS-S 0.027 35 U | 201 [181 332 ] 282 | 232 | 213 | 166 | 216 | 166 | 180 | 165
B XPS-1 0.028 30 Vv 213 | 191 | 350 | 298 | 245 | 225 | 175 | 228 | 175 | 190 | 174
e XS 0029 = X Taor st T332 [ a2 [ 352 |25 [tee [ 216 [ies 10 [ 165
D XPS-3 0.031 20
E EPSL-1 0.036 30 Y 207 | 186 | 341 | 290 | 239 | 219 | 171 | 222 | 171 | 185 | 170
- V4 213 | 191 | 350 | 298 | 245 | 225 | 175 | 228 | 175 | 190 | 174
F EPS1-2 0.037 25
G EPS1-3 0.04 20 _
o7 A3}y Z g7 £e2d F A 3 A E S
H EPS1-4 0.043 15 o2 AHgst ] 1401'0:1 ]"! =, 43 FHardd F=AE Y
I EPS2-1 0.031 30 A AIARFeH(Table 11. 1), AA71 4 AIA E o] Q= FEA S| F7
J EPS2-2 0.032 25 L KS7|&FL ¢elgst Ao oF=H E%Jﬂ', H| = E%Jﬂ-’ AA =
K EPS2-3 0.033 20 -
et B oty Mo Homloz Thy 222 HEsld
L EPS2-4 0.034 15 ﬂ*l‘ ] HE ‘ITVa 97 Hemo=s od o‘rre— LTFO]'N\
M | PUR BOARD I-1 0.024 45 o} KSell A= Zﬂ E2 250 et GAEEN Ut A5 Ao R
N | PUR BOARD -2 0.024 35 A= s}e]o] 910 vi(Table 10, 1), 7 Tl 7] Z22Ea 2o o]
(0] PUR BOARD 1-4 0.026 25 _
H oy s 7 o} Zrol] Alorst
P | PUR BOARD 21 0.023 45 [E(D)& Table 1174 o] Aetetey.
Q PUR BOARD 2-2 0.023 35
R PUR BOARD 2-4 0.028 25 5 2
S Rockwool(felt) 0.038 40~170 =
T Rockwooll 0.037 71~100
U | Rockwool2 0036 101~ 160 Fhe] A9 AZUAGFE B o|F A&HoZ 90 gl
\' Rockwool3 0.038 161~300 XL O SEAFA oL A A 01_1___ 2] Aok A 7]Z0] AS mx
v | Rodowools 0038 - P& AR, AL o) o DAVIE9 29 31
X Glasswool 48K 0.036 48 B oo =329 o9 o] A2 Aot glom, 11 9] 2o
¥ | Glasswool 32 0037 » A R 58 520 Berlee ANeT et ee) el 4
e 00 & S ok eh A8 A5 HET ks 1 E S AagelA]
- e A A AZAE 5& Folol WA 8% A4 5] AL B
St X AX=71F(Q _ _ _
43 5% A9d 449 99 A= a1 shek. olo] Wato] 2 Hate] A9 YA FASE s}
2 Aol e dF 7P 7 64 715 U9 7l AFeSt Eof gl AAolrh. o]o & Aol Bt 7155 Al g o] dst
SHLAGRAE B DINGIOS 05 AL DA o A0 A9 900 4 9= HL0S D12 ATA
ool AREE AU ANFAHTable 0. ), NS AF 2 Astgon] 1 wE L e 2.

(© 2020. Korea Institute of Ecological Architecture and Environment all rights reserved. 65



ot FH A2 SOl &Y YRS o 2 HE 457|1FE M
A A, 5ol 1171 2ol Bzt 715 dlo]e & AlZdold & ) B A7, g ojiaEstela, Al37E AlRE, 2017, pp.1092-
— == - - = =1 o= 1093. // (D.S. Shin, M.J. Kim., BW. Ahn, A Study on Critical
2 595 5ol 2 stasle] = ) ) ’
ZEo}E &-8ot] EstFlaL ol HloE g &85t 7 Review of ‘About the Architecture’ of North Korea, Korea: Journal of
AZE A IFL = 4 9= X 47|7F stel e 24 Architectural Institute of Korea, 37(2), 2017, pp.1092-1093.)
f?ﬁ B ‘;Oﬂef’ P ST Al AT AT AT 2 £ [8] A5, Bate] Azclzo diet 84 A7, 9 ezt
S A9EE ERoH 2, A18%, A28, 2016, pp.17-26. // (K.C. Shin., A Study on Critical
= A= Al A= Aol EHAAT A7) Review of ‘About the Architecture’ of North Korea, Korea: Journal of
AL S Aol A= ANk A e 1 °m Architectural Tnstitute of Korea, 18(2), 2016, pp.17-26.)
T A AN YA G AFE S ANE FHASAF o] 23], 449, Yol Bebas clmet Auo] day Sng 9
o = e AR Y, gk Addeetel], Al7d A2, 2016, pp.27-
BHo EZ 1 oa o] X z0 17Fo A Edlo]Ad & o ATETl o, O AEEH S 24, = ] » Pp.
o FAEE B Ao A 71Ee ARl AlgEold = 28. // (HH. Jo, C.W. Kim.,, A Project Promotion Model for the
Ao ¥k stoich. Effective Improvement of Architectural Infrastructure in North Korea
- = _ in Preparation for Unification, Korea: Journal of Construction
o) H H 5kal oA HE JAFS >
Al A, 1A Q1 2T obdzt Z1sterH Q] dig A= Engincering and Management, 17(2), 2016, pp.27-28)
shod gl 33h LA TNAL Sato] 712 SzhRof ik AL [0 oF84, drl, Sadivl @i A4 A=t 752 A9 dus
SLLBE 2 o]l ol o] thol AL 1l clel 4l Sl glohelol oF, SH= tiekAEste]A], A35d, AT, 2015, pp.489-490. // (I.S.
S HS 4 gl oH e B d 5 9 B EA FAE Atetatt Lee., MN. Kim., The Strategy for Establishment of Construction
o] LA o)X =25 Ajr FHx A “to Infrastructure to Preparing Unification in the Korean Peninsula, Korea:
I ayapdeln =28 dve AT Ave 429 2ol Journal of Architectural Institute of Korea, 35(1), 2015, pp.489-490.)
EFEZ YR 7|E(H T 4.31 Zo] /i gaAe] FAZ [11] 4=, =05A9 Ada} Petndl: Sdo fiujgt & T 4
- B I AEAY A4, g diPAFcEA, Add, AT, 1998
L y1Z(o}) o =lod =, = > > 5 >
BAEE 71=Rh = Akl pp-19-25. // (SK. Oh., The Role of Architects Group in National
o] &gt 7|Fote Holo] =M AZo| 9JojA ST dEZ Q] A Development Plans Preparing for the Reunification of Korea, Korea:
. - Journal of Architectural Institute of Korea, 42(1), 1998, pp.19-25.)
Ztel=etele] obd, Ajeide] A o JlEs AAReRA [12] AAE, Aeg, F1dels S5 A8 oux] A% 84 il 1)
21 5] 5] 5)=L. 51 A=515] 5
U] AHE A7 9 H|-L Az So] g3} 9JS A0 2 s} Ae Gl e A7, e tFAFTOA|, A29E, A3®, 2013,
_ - ~ L B pp-317-326. // (E.Y. Kim., HJ. Jun., A Study on Influence of Type of
EQ o] HE 7] E¢t] AN = FAA SRl 9= 38 1159 Weather Data on Results of Building Energy Performance Simulation,
7|Z0 8 ol 2= 9l J| 22t R 2 A 885 2 9l Aol o 13(206re;a: Journal of Architectural Institute of Korea, 29(3), 2013, pp.317-
B3] 2|9y 713 2 AL 7|Hto 2 A5 3R] S9o] 1A el [13] Meteonorm, Meteonorm Global Meteorological Database version7,
=1 = S - English, 2019.
A= ZO 1 =z =] al s
95 7IES S B ohqet HlFA AFIeAE F7HHQ [14] The Korean Solar Energy Society, http:/www.kses.re.kr/index.php,
1= st 7dQ 7y} 9ot 2020.01.20.
s Rz [15] 47, §29, 247, 250, 2 71208 T4 LT BEF
go] A2y a5 Bk = EAgeAstR]A, Alsd, Al
3, 2018, pp.671-678. // (SJ. Jang., JW. Yoo., S.G. Kang., S.M.
Acknowledgement Kim., Evaluation of the Building Energy Demands of the CLT
Wooden Houses according to the Korean Climatic Conditions, Korea:
. _ Journal of The Korean Society of Living Environmental System, 25(6),
2 AFE FEXFR/AELFIHE/EA5HY] A4H AY 2018, pp.671-678.)
o7 285194 tH20AUDP-B151639-02). [16] o133, @, o7, 7IEZ, WA 9 BAel e HefEd

Reference

[1] 7V, AMAEE], http://www.kharn kr/news/article.html?n0=7033, 2020.01.
20. // (Kharn, Coverstory, http://www.kharn kr/news/article.html?no=7033,
2020.01.20.)

2] FER, FUdH] B3 A4 dzet A 913 e 719
ZZHA; 2016, // (Ministry of Land, Infastructure and Transport,
Planning of technical development for improvement of Building
Industry Infrastructure in North Korea, 2015.)

[3] LH, 2018 B3t XA - /i 53k 2018, / (Trend and Status of
Construction and Infrastructure in North Korea, 2018.)

[4] o]88, S| B AEEs uRE I3 FH|, T iR

3]7], A63dE A2, 2019, pp.10-11. // (Y.T. Lee., Preparation for

Inter-Korean  Architectural Culture Exchange Against Reunification,

Korea: Journal of Architectural Institute of Korea, 63(2), 2019, pp.10-

11.

OI%‘% g, FUUH] 53] ol et AT FA} <

ot FEE FHOE, ¢ JdRARERL AT AISE, 2018,

pp.1457-1472. // (J.S. Lee, S.D. Han., Study of Contermeasures for

Population Movement in North Korea to Get Ready for Reunification:

Focused on the Provision of Housing and Infrastructure, Korea:

Journal of Humanities and Social science 21, 9(4), 2018, pp.1457-

1472.

s )L AITEAL QML FUH] B3 Ul 8% QRE AAFAA

A 3E U B diRRISEEIA, A7d A, 2017, pp.1090-

1091. // (MJ. Kim., D.S. Shin, B.W. Ahn, A Study on the Supply

Plan of Temporary Housing Facilities for North Korean Refugees in

Preparation for Unification of Korea, Korea: Journal of Architectural

Institute of Korea, 37(2), 2017, pp.1090-1091.)

[7] A2, A, o, FddiE] FA3EE R A5 WA

5

[k

6

)

66  KIEAE Journal, Vol. 20, No. 4, Aug. 2020

ANz &9 24, e SEEiRdEastelA, Alsd, Az, 2017,
pp-38-42. // (S.H. Lee., O.H. Kwon., K.S. Lee.,, PV System Output
Anlaysis Based on Weather Conditions, Azimuth, and Tilt Angle,
Korea: Journal of Korea Photovoltaic Society, 5(1), 2017, pp.38-42.)
FEE, o, Aol HgE ¥ A8 IS 3 AA dACNA
o Hig WAF o5 A, e dEEeE, Aed, AR,
2017, pp.182-189. // (BJ. Yoo., J. Lee, A Study on Photovoltaic
Power Generation Amount Forecast at Design Stage for Extended
Application in the Field of Railways, 20(2), 2017, pp.182-189.)
ZH9, ZZ7VA R WE A #3E ovA a7 IHE &
A A, o et AARHSlERE, 2017.08. // (MY. Jo., A
Study on the Energy Demand Sensitivity Analysis of Building Types
according to Typical Climatic Data, Korea: Master Thesis, University
of Hanbat, 2017.08.)

AW, BFPEAALE HARYe] OE st Z2Od A,
=t iAdisky AARSH=R, 2015.02. / (BJ. Kim., A Study on
the Development of Performance Evaluation Program according to the
Installation Type of Photovoltaic System, Korea: Master Thesis,
University of Daejeon, 2015.02.)

olAd, Perez models Z-BRT Y AAHE HH AX P A
W=y B4, o=k Aurdiea AARHI=E, 2012.02. // (J.D. Lee.,
(An) Analysis of optimal installation condition and maximum power
generation of photovoltaic systems applying perez, Korea: Master
Thesis, University of Sungkyunkwan, 2012.02.)

DIN 4108-2, Warmeschutz and Energie-Einsparung
Berlin, 2013.

BEZ 29 W, gy, 9o 9 BY A% Al 3
o] ol @l Aol Wt AAAT, e I=AEALB AN,
A2@ A4z, 2008, pp.39-44. // (HJ. Moon., Y.R. Yoon., J.W. Park.,
M.J. Lim., An Experimental Study on Mold Germination and Growth
Rates on Single and Multi-layers Building Materials, Korea: Journal of
Korean Institute of Architectural Sustainable Environment and Building
Systems, 2(4), 2008, pp.39-44.)

(17]

[18

=

(19]

(20]

[21] in  Gebauden,

(22]



	북한 주거 건축물 곰팡이 발생 방지를 위한 외벽 단열 성능기준 제안
	ABSTRACT
	1. 서론
	2. 선행연구 고찰
	3. 연구방법론
	4. 분석결과
	5. 결론
	Reference


