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Comparative Analysis Environmental performance of Traditional Houses in Nonsan Myoung-Jae
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ABSTRACT KEYW ORD
Purpose: This study was designed to analyze and scientifically prove the impact of the eco-friendly factors onthe ~ ™ &FEl
HehAy

layout of Myoung-Jae traditional House - such as light, solar radiation, illuminance and air flow. Research was
carried out by associated institutions. Methods: this study has quantitatively analyzed and proved the
eco-friendliness of traditional Korean houses using ECOTECT’s environmental simulation analysis program.
Result: First it was classified into 2 parameter ; light & radiation(bright sunshine, shade, solar radiation,
illumination) and Ventilation Path. Secondly, light & radiation(sunrise, shadow, solar radiation, illumination) of this
house in Anchae-gate is daylight factor 69.2% maximum cumulative total radiation of 1,222 kWh was found at the
center of grid during summer solstice. In daylight factor 95.1% maximum cumulative total radiation of 1,222 kWh
was found at the garden upper right corner during winter solstice. The average wind speed is 0.20 to 0.22 m/s when
the summer average wind speed is 1.83 m/s when blowing from the south, which is the main wind. here storage
storeroom(Gotgan) which proved that Venturi effect applies to Korean houses. Overall, the assumption that was
made in current study stating that hot air rises and cold air sinks was scientifically proved.

Korea Traditional House in Nonsan
myoung-jae

Environmental performance
Location and Space Layout

ACCEPTANCE INFO

Received Jan. 8, 2020
Final revision received Feb. 3, 2020
Accepted Feb. 7, 2020

© 2020 KIEAE Journal
1. ME g o] WSt & & 2],
ojet ol gt= A FAF AARF AT AL 25 oo,

L1 d59 vi7 2 53 S|EH e} o] Q1A Q) 24 0] obdd, A4l Y2l o]-8-5to]

dZE WG AR BEAE (0, @), Feperey  SH NP AR Sl 285 vixstle S o
o| oAt $ele] AEFL ol WE e gopuA wse] T ATk T olE QAN Agstel Softl SkE 2 9/
%E]_ O]_“:_‘_ _JZ_%_O] OE]—_% 1%1—37_ 1?_1]:."7]7"_ 1:401 \4—]:]]7]— Q—]‘:_‘_— ]iﬂqijq_;g_% /\]EHO“ 5%7]—9’]— Zj%—%’o’] }\g JI-E Jg‘% (3@\%) “Z}Cﬁf\)ﬁ}%% O]%—a]-
AR fAStL, B9 EFAL P4 Ayl s THOEE e FSAROR Ag el YEA Ao
G D517 50] £l Ame (e Eo g Bas e AS0 RSHACh HEbA B e 54790 18548 ol
o HHD so] Sele AQRA VY AYT AFoR Ao gy 0 ot ot SHH =d BARAIE gHoR, AT
Sof o o)A o]9l= A 7|5HA] kS Ao TH]]. AdAdR 2L 59, HE4 Fol AA Asase] A A

FHAG 2R Aefust AT Az Al R4 Lo B HNHLZ Yashed ot nom, o9 AEE
T S0 2 dASHe ZE o] AR 9ISkS 519tk 1 A A FARZ FETT Qle A oS FEER] 27144 712245
7} 7} Z)dre] kAT AEA @ 4S9 AgtE Tt EM A-go] 7heRtA] Goti =t A9 FAo] it}

JE HFon $RAG nY AFAMABRL VAT o
AujagA o o el AT 8 £ SR tEEo Mg v =
& 55T, 24 2o} tj Yo A B3} g] Ao £9]9] T 2 Eoll A e AT BAALE o Je 3 A EFE ] wi A H
719 44 2w 4 Ado] gtk o|2let FHL g 2 A4 Foll et Jehg 8 A50] ol B 2EHEA] Aoty Al 24
S Aesto] JRAALS Fa) AR o] o 2o APt 2| E Rt ofef £ 7= b e TAHCR Y Ao 9o dx, =
7149} Z 1 AL = npgo] TS o] A2k Ea ohA 7} upE F, AR, 222 el A7) st e QAbse] nhd i Aot
A AFASAL o]-gsto] FAA Ho] 95U A AZET} U o] ZAL 715 A5 Hot. o] = el =AL 37]& 5ot
o ST e Aol Eoles AR v g =0 28
PISSN 2288-968X, ISSN 2288-9698 ZAHE = Q47 85 "ot whebA B =520 A g 4

http://dx.doi.org/10.12813 /kieae.2020.20.1.095

©Copyright Korea Institute of Ecological Architecture and Environment 95


https://crossmark.crossref.org/dialog/?doi=10.12813/kieae.2020.20.1.095&domain=http://kieae.kr/&uri_scheme=http:&cm_version=v1.5

=4 Y} EROf 4 248 HngEN
S AT SR RN, Y 84S0 AAZE AW FHAA e Q47 o\ M= =4t A are o] ZE 9l e AS F ol &
FE A= e = AT s e R 24 9 A% of T A= FA ] Ao 5T ] oA olufA] 53
k. 552 B 7 5o H4-E R7|oto] A Brlellth &
7NZ22 m TS Ao S HEoke], 18 AAFA e e T FEo| oA = 8AE HSHH Ao Al g-EoflA X187
4 SEAAEIATY 5 22 fET|H = 5 IR 7= 47t wobd Zolgtal HrHE 3515k o H AJZtEt HloE &
A8E AP F AR, =4 30 EE AR 52 0§ Fe Bk A A vlolg A= FE5HA] Z3the Aol HiF
5tof Table 1.3} o] =3} olGitt. o] & HIF o & o 7H5-2 A AT FAH R Hert
A4 Q1 A E o] w27 AEE U, TR s o2 A2YY AeAFNA Ut 54 S| 1%
3RS Foto] 7H O] AR B, SHE R AFG A st ® 7873 A oM 2ARSke] U= 7] 2R E S AR F Kot
o Aokt HEHor Rd"(Modeling process in 250 A5 454 &2 A 0 2 Z-gsto] it Fo|g
myeong—jae’s)& A &5to] 7HEO] HiZE o & l]lTh & 24 2 A&ttt 28g A3t Pt wi 2] Ej7t 7ESof vl
Ecotect anlysis 20119+= th2 23t734 =2 T3 (EnergyPlus £ FFel dsf A3 48-E dSstantoel. 1eu a9 o
) Hlsko] A o g Aen gt Alzto &= High 7t 7hs, TZ A4S T B8k o] E v O 2 gk ZIehA S0l A] 9
dlo] thet 73t Heto] 412 Aol 911, Axt Zhol| thefat Al Ty o] et A7 A3 B2 ZP ke HollA At A
Ztotet A PRl QIE Ho| A Hoff= EA] EAto|t}(3], o2 drt
T =5 AHE e =N o 2] AE i B # A4 el o]e} Zro] 7]E Ao M= HETFE o)A EAst Sl e
AR BHE A 0] 7Fs shlet. Tt o AlE o] s A8 4 EQof ool W vt & 34 9] 947} AEte] 282 5ot
SH1Slel A, A, BE oA ZEst] LT @ e FEolA A=) |2 A& 7H & Aolvtete B4 E4S ol A
(Solar Analysis) A|ZFHEof thet Bk-E Z7FH 02 ujiof ¥he o}, mebA 71E AT M7 A9 Atolwt AlRtEeglo], &
755t} T3t o]gto]l 2 (Light Analysis)@} HFHA (Ventilation Aol A= 71E AP Aol A aefst2] Z3d “E Aty wjA) 7t
Air flow)oll 2-8st1r Axpghat A HE FE5H3ih g3} ofw ]t Q4o FoFE m A=A HESEAL, AlZHAEA
Table 1.2 29& 7}4% (Modeling process in Myeong—jae’s) S Foto] ek A o] 7h5staitt.
< A EE FYE Ao =2 Bort
Table 1. Modeling process in Myeong-jae’s house 3 -:EIA_I-%'xH L E_Illlgl aé%g
Sketch-Up Simple Model Ecost::ul[:;:fﬁs 3.1, =4 PR AL
A A TS 2 T A] 6.2km E o] E=AFA] L AIH wE
of 1At} oA U A o] HAZEHUH Ao w 54
o, Z3pf = 2= o] Aol o]2 gtk A HA 14 FHl=

A
AT AAH O R =Tt
74 AEE JSA et | E T3 A5

96 KIEAE Journal, Vol. 20, No. 1, Feb. 2020

C2Fo] ket _AHy ARG A7 28 o F "EnAR” FEo|t,
A4, 4 (Daecheong), ArA(Sarangchae), Z-2AFEFEH(Small
Sarangbang)e] EAstH AFA Fo= FEskit Al A=
AW 47t S 230] EAup FA A Folt), e T Q4R+
Az|ef njooolz} EARitt, A= shA(B

7ol ALE I Z17h0] ngo] o] ol (%) S 2 4

-

% Mo
£
S~

2

ol )
o M
ol r-

%
E)
A ot AR F dor oA G 4= Q1 UF=E oS
I Q= 5T g Folth. sig 84E Hetel] W2 3
FAAE Fo] AR HehE F71% opA|gt sHA(E %)l o
= o] oigt poFA A0t o] Q)-8 WA ofo] FFlk X
Aotd 18Ed QA E Yepdc

=4, St (An—da dong) 3 F7HA(Gotgan)7F EAoHH <A

=]

o, o 28] Zufeh S o} st

59 94k Aol fET 242 BEE
2412 AAe Ba) 9Is) et 2

4] 0.2 FotAl BZHA o] EAIek, of



Aol - s

7|24 - HEAL

Iot

-1 O

22 vlg (Ventilation Path) 9] )& StigtA7]7] gl
QA A3 7HSadang)e A4 Wl 2] WAIEloLt 1983

d H|eF A] - FH[E Aol Bt Aoz, AW 37t AEE
= FAE deolnh. ALz ofojAle HEC| Fil 1 uhd

(Madang)o] £} 9lo] ol 24 v o] §44& Feaha7)7]
9I5 B7Eo 2 B E 0, ATk 127} AR e Nodan)& 4
Aste] W57 A EAL G20 A9 AL here A7) 245
T 7L}, Table 2.4 £4TAH0] =4 Al mE o] A% 8
o WS R A U golehT),

Table 2. The status of the turn "1"- shaped type Myeong-jae’s
House

Division Myeong-jae’s House

Image

Nodan & Wind
road Image |=

Layout?)

Table 3. Traditional Houses in Chungcheong Area

Type The name of the traditional house Ratio (%)

Asan’s Oeam-1i’s seong-jungkyeong traditional
house

Asan’s Oeam-ri’s eldest uncle- traditional house

Asan’s Ocam-ri’s branch family House

Birthplace of President Yun Bo-seon, Asan

Geonjae traditional house

Turn Kim Woo-yeol traditional house

2
[m]

Jeon-yong-il traditional house 72.22(%)

Jeong-dongho traditional house

Jo-eungsig traditional house

Yun-Hwang’s old house

Nonsan Myeong-jae’s traditional house

Jeong-gyechae old house

Lee-habok old house

Otype Lee-sam old house

Otype Min chil-sik traditional house

22.22(%)
Otype Kim-gihyeon traditional house

Otype Eomchan traditional house

Ctype Youg-ak song traditional house 5.56(%)

Address Chungnam- Nonsan-Si Noseo-Myeon Gyochon-Ri 306

Owner Wan Sik, Yoon (Currently in resident)

Land Area 1,363 m?

Building Area | 3642 m?

Classification | Important Folk Data 190 (1984. 12. 24)

Name Nonsan Myeong-jae’s House (2007. 1. 29)

Built Year 1709
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Fig. 1. Optimum orientation in Daejeon area
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Table 6. Analysis result of light analysis
Anchae
12:00 Daylight factors Daylight levels
: E
& @
- B
=) =]
: :
@
15:00 Analysis List Ratio (lux)
Maximum illumination value 5,656lux
Average illumination value 5,023lux
Minimum Work Plane Illuminance 4,576lux
43 Evaluation of Daylight InFericrr average work 5.0231ux
O surface illumination
_ - H H 0,
RE580] QAbegel Tk mhgel A oH) P77 €] wiske o uniformity factor 9L.1%
A BAE A, o) 97 & 22 A w4 A4 average daylight factor oL4%
i daylight fact: 69.2%
(Global Radiation)o] Vel on A&9] 7p4a}e] HEo] Athd maximum daylight factor o
. Front yard
e L}E}%} QH) 520] o5 AL (Global Radiation) o
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B ~
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0] Q- AL oF 2= oIt} Maximum illumination value 7,779lux
Z ALo] Ay ot 2 ETbE] & QAFEES 4 867k WhE W} . .Average illumination valfxe 6,757lux
01]]:11]% 7]_5\—/\] 7]£Eﬂ EEE = 7 O]D:L %U\]-Eoto] 7]';8} %}o] J‘T:‘jq' Minimum Work Plane Illuminance 4,688lux
Evaluation of Daylight Interior average work
HE A71Q1 o Eole Batsle dAtEFo] 11,952kWhz HEEof e 6,757lux
WUz & 771 a9 o & 28 Zlofot, whebA] shAA] uniformity factor 71.3%
Hlo] 50] Q= ko] A3t A4 v 2| ef T2 AFRAE 7HAgh average daylight factor 82.6%
o Y| 2 & ol e=d a7} gloh maximum daylight factor 95.1%
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Table 7. Analysis result of air flow rate

Division Velocity Temperature
L L
5 - R
» n B
£ C E
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:
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[ 4 |
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: c = E
| | £ v
e | : z
. sl ‘ £ B
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A g £
apply to temperature average
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