L)

Check for

KIEAE Journal, Vol. 18, No. 2, Apr. 2018, pp.13-24. acaes

Korea Institute of Ecological Architecture and Environment

s A 7|
e E%%‘—Her oI LA Of 2227 Al

=
H ™
Z=AlO

= & o

M3 Sty X H7158 2
El

Finding out Modern Environmental Sustainability among Passive Design of Vernacular Architecture in
Hot-climate Region - Cases of Cave Residence in Turkey and Kampung House in Indonesia
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ABSTRACT

KEYW ORD

Purpose: This research aimed at finding meaningful environmental design properties among passive design of ~ At 27
=

vernacular architecture in hot-climate region from the viewpoint of contemporary architectural design methode. S
Method: First, to set a new analysis framework over the environmental passive design properties of vernacular x|z} 74 74

architecture, reviews on all detailed evaluation items of green building certification systems of four countries were
made and they were structured into a three-tier hierarchical conceptual system. Then, with this framework, it was ~ Passive Design
reviewed that real vernacular architectures of two different hot regions; caves residence at Goreme of Turkey as ~ Vernacular Architecture

hot-arid region, Malay house at Kudus of Indonesia as hot-humid region. Result: First, proper use of physical

Analysis Framework
Green Building Certification System

properties of the "soil" that exists everywhere can have a great effect on enhancing energy efficiency of buildings.

Second, the natural ventilation design should be treated as more important part of the building design . Furthermore,
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this analysis system can be used as a more general tool to reveal the environmental property of all buildings, not  Received February 6, 2018
limited to vernacular architecture. An attitude to supplement the unsatisfactory part of vernacular architecture with ~ Final revision received Mar 07, 2018

current technology is the most prior element towards local, environmental and sustainable architecture.
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Green Building Certification Systems

G-SEED (Korea) CASBEE (Japan) LEED (U.S.A) BREEAM (UK)
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Analysis Framework by Hierarchical Re-categorization
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* Transportation
*Local Community

Indoor Environment

~Air

* Thermal Comfort
+Lighting

= Noise

=Water, Comfort
«Safety & Security
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:g;‘: g:g‘fhg Water & Materials
*Certificated Material
=Material Recycling
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Waste. 3 Environmental Influence | Sustainability
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“Lifélong Performance [ ora oo

- Adaptabilty % Lifespan Prolonging

Analysis of Vernacular Architecture's Environmental Property

Hot-arid region | ‘ ot hiieid ragioh:

« Cave residence in Turkey « Kampong village in

Indonesia

Modern Environmental Sustainability

Fig. 1 Research Flow
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Table 1. Detailed Subject of Residential Building Certification

System Life span Height

New Re In-use Low Mid

G-SEED  Single @) - - - -
Multi O O O - -

CASBEE  Single O - O - -
Multi O - - - -

LEED Single O - - O -
Multi O - @) O
BREEAM Single o0 ©0 - - B
Multi @) ® - -

Single: Single-family Housing ; Multi: Multi-family Housing
®: Domestic ; (D: International
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Table 2. Comparison among Evaluation Categories in Green Building Certification System of Each 4 Countries

G-SEED (2016) CASBEE (2016)

LEED (2014) BREEAM (2016)

f - - - ® Integrative Process 2 - -

@ Land Use & Transportation 16 (@  Outdoor  Environment 0.125 Location & Transportation 15 @ Transportation 13

@ Ecological Environment 20 (Onssite) @ Sustainable Sites 7 @ Land Use & Ecology 10
Off-site Environment 0.150 Regional Priority 4

(® Water Circular Management 14 @ Energy & Water 0.675 Water Efficiency 12 @ Water 10

@ Energy and Pollution 20 @ Energy & Atmosphere 37 @ Energy 35

@ Pollution 13

(® Materials & Resources 15 (@ Resources & Materials 0.175 @ Materials & Resources 9 @ Materials 12

® Lifespan Prolonging 0.150 Waste 9

® Indoor Environment 21 Indoor Environment 0.725 Q@ i Indoor  Environmental 18 @) Health & Wellbeing 25

uality
@ Management 9 - - - - & Management 21
Innovation 19 - - @ Innovation 6 @ Innovation 10

note. Values on the right of each category are allocated scores, for the CASBEE, they are weighted values.
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Table 3. Comparison among Evaluation Items in Green Building Certification System of Each 4 Countries

G-SEED (2016) CASBEE (2016) LEED (2014) BREEAM (2016) Integrative
Category
@ Contaminant control @) Indoor air quality Air
® Low air pollutant-emitting @ Low-emitting products
product @ Garage pollutant protection
@ Enhanced garage pollutant
protection
@ Radon-resistant construction
@ Environmental tobacco smoke
@ Compartmentalization
@ Enhanced compartmentalization
@ Air filtering
Air source control
Chemical hazard prevention
® Natural ventilation Ventilation @ Ventilation
® Ventilation of private unit @ Enhanced ventilation
@ Combustion venting
@ Enhanced combustion venting
® Advanced thermal controller Air conditioning system @ Balancing of heating and @) Thermal comfort Thermal
Insulation performance cooling distribution systems Comfort
Daylight control @) Visual comfort Lighting
Daylight utilization
® In&outdoor traffic noise Indoor noise level @) Acoustic performance Noise
Sound insulation of openings
Sound absorption of floor
® Sound absorption of floor Sound insulation of wall
® Sound insulation of wall Equipment noise
® Equipment noise
@) Water quality Water
@ Consideration of view, space @) Accessibility Comfort
and convenience @) Private space
Bio hazard prevention @) Safe containment in Safety &
Private unit security laboratories Security
Public area security @) Hazards
Outdoor evacuation
Indoor evacuation
- Site selection @ Site selection Site
Floodplain avoidance
@ Proper underground Compact development Land Use
development
@ Minimizing cut and fill
adjustment
@ Reliable daylighting
consideration
@ Proper pathway planning to @ Travel plan Traffic
link in&outside of the
complex
(@ Proximity to amenities @ Proximity to amenities
@ Pubic transportation Access to transit @ Pubic transport accessibility Transportation
accessibility
@ Organized bicycle paths and @ Maximum car parking
racks capacity
* alternative transportation @ Alternative modes of transport
@ Home office
Load on local infrastructure Community resources Local
@ Attention to townscape Community
(9 Safe town management
@ Energy performance @ Minimum energy performance @ Reduction of energy use and Energy
* zero-energy building @ Annual energy use carbon emissions Saving

* heat bridge prevention

@ Energy efficient equipment
and structure
@ Energy efficient appliances

@ Efficient hot water distribution
system

Hvac start-up credentialing

@ Space heating & cooling
equipment

@ Heating & cooling distribution
systems

@ Efficient domestic hot water
equipment

@ High-efficiency appliances

@ Energy efficient cold storage

@ Energy efficient transport
systems

@ Energy efficient laboratory
systems

@ Energy efficient equipment

@ Home size

@ Air infiltration

@ Envelope insulation
@ Windows

@ Lighting

@ Drying space
@ External lighting

©Copyright Korea Institute of Ecological Architecture and Environment 17
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G-SEED (2016) CASBEE (2016) LEED (2014) BREEAM (2016) Integrative
Category
@ Energy efficient lifestyle Education of the homeowner,
briefing tenant or building manager
@ Energy monitoring and control @ Energy maintenance and @ Energy metering @ Energy monitoring
equipment control @ Advanced utility tracking
@ Low carbon energy Alternative
@ Renewable energy @ Renewable energy Energy
@ Building orientation for
passive solar
@ Active solar-ready design
Total water use @ Water consumption Water Saving
Indoor water use @ Water leak detection and
Outdoor water use prevention
(® Water monitoring Water metering @ Water monitoring
(® Water efficient equipment @ Water efficient equipment @ Water efficient equipment
(® Rainwater management ‘Water
(® Using rainwater and Recycling
groundwater
* recycling sewage
(® Environmentally preferable @ Sustainable interior material @ Environmentally preferable @ Responsible sourcing of Proper
products @ Avoiding pollutant material products construction products Material
® Low carbon material © Material information
® Low pollutant product
® Ratio of using certificated
material
@ Utilizing existing structural Material
frame Recycling
® Recycled material @ Recycled structural material @ Recycled aggregates
(® Recycling resource rack
@ Ozone failing substance Global warming @ Impact of refrigerants Pollution
prohibition NO, emissions
@ Low carbon design
Load of noise, vibration, air @ Reduction of noise pollution
pollution, and heat on @ Reduction of night time light
surrounding environment pollution
@ Surface water run-off
@ Material-efficient framing @ Material efficiency Waste
@ Waste reducing construction @ Construction waste Construction waste
@ Waste reducing product management management
Operational waste
Speculative finishes
@ Ecological value of the @ No invasive plants @ Ecological value of site and Ecology
existing site @ Heat island reduction protection of ecological
@ Biotope building @ Rainwater management features
@ Non-toxic pest control @ Minimizing impact on existing
@ Certified tropical wood site ecology
@ Long term impact on
biodiversity
@ Green axis planning @ Construction activity pollution @ Hard landscaping and Ecological
@ Ratio of open space on prevention boundary protection Influence
natural ground
@ Ratio of ecological area
* ratio of recycling topsoil
@ Structural durability @ Durability management @ Life cycle impacts Life-long
@ Earthquake resistance @ Durability management @ Insulation Performance
@ Fire resistance verification @ Designing for durability and
® Fire monitoring resilience
@ Interior flexibility @0 Adaptation to climate change Adaptability
@ System renewability @ Functional adaptability
@ Spatial margin
@ System capacity margin
@ Inclusive design
@ Environment management plan @ Maintenance plan @ Life cycle cost and service Management

during Construction
* Green construction standard

life planning

® Responsible construction
practices

® Aftercare

@ Green building certification
information brief

@ Offering maintenance &
management manual

@ Offering User manual

@ Project brief and design
@ Commissioning and handover

notel. Out of two types of LEED evaluation procedure, prescriptive path was chosen, which evaluation items have more concrete descriptions
* @ Items from ‘innovation’ category of G-SEED, which were distributed to the categories those have practical relevance to them
® : original category of each evaluation item which is on < Table. 4 >

18  KIEAE Journal, Vol. 18, No. 2, Apr. 2018



ol

0l

2] Ats] fFE “A 9184 (Outdoor Environment)”, ol #] 4
v 9 Az, dif oA A& "ol v A (Energy)”, A2 2HA o] A
7Y QS 47 ‘2 (Water)”, “H & (Material)”, 78 3
Aol S A= LAEET H7E WES Fol "8 9T
(Environmental Influence)”, A&, Aef FdFS A= IF
(Ecological Influence)”, 4 715, -84, fAlve] AFE
“AL-g-ASE A% (Lifespan Prolonging)” 02 ZHZ} ST},

3.2. TEAFY &7 WA A7y BA:F

1) 87 3344 E4 9 g A Az 44

o] Ao A= dA A2 HFE Foll AT o= #3138t
A BrtES S50 97 X9 EAe EH—U—O]"E 7N
213 “AFAHabitability)”,  “AFE &&4([Resource

Efficiency)”, “A144d (Sustainability)” 2.2 # 2|},

TR 5T AUeE N Aded e A5 U
zho] AZATL AB ] FET B A 4G LFY)
AESI= Aog AZE] HYzol Zao] “ A"
L Aotk thg0 2 oUA, SR, AR E BT AFE
A} Fggaeld A5 71s AFAY] 4 Ao 21
Bl 2kdold. o] Abels Hatstal a“ﬂﬁ}ﬂl olgst= A &
AL AZE ] AFAL HurAs= 2 Q5 @ Ao|tt, npx|et
o= g 9, A I, ‘*Pﬁﬂ g A2 AFE0] A
HoHA| 2 A 7134 11 et Aot B4 &5 ot
WAE Fo] B A FAH GeF mXA o
o BEG 5 e AEAS S Aol kA A% E
o] A8 49} 7] Ho] §7 W57 Brlels AL
1 Al 7k2 HE A 222 HESHE 2ol
oAl @Az, oA 53} o) A AZE
71l 217t e B,
= 419] S4at B

o

T

24k o

r& rr
Bt N

O:
mlo

rd 1o

dl
N

O

— »__‘_‘
= —

(¢}

58S
1

[*]

o

A
A4,
o2t 37kt

85 A sla

)
ofd
f
)
-HN'
tlo mo 1o
ol
)

ot
X

oy

lo
i)

E oX

18} o] 94 Al
(Table 4.8+ &
2 Ak, 59
ot Z+ Y-8 E0] 197}
s s 7 otet
"2 1520 Ao} 9] $7 7P 2 Rk
Lol= EW AUl &7 671, A 9] &7 4719 skl =
7oA 11718 AIRF=S Fdll 71414 %
ol g3k4] gko. ﬂi&@ 294 37 St 9
A= M ARG ES Tl d2EFH
o] g oA dof| o T, A HAHE] 9] 58} of 7
S
99 574 =, & 970 ARGEL 7| E 0w BTG 7]
H7L gl ERQAA AL o ® 1A

ox, offt

o 2

o ne,
|o
LU

7]

Y

rr
w
i
2
Lo

™

AlA
&S

o Hr:

ol
s

R oo buoax

RS
N

T
@
r&r

o
o

E'_

=
1
HT,

n&

e

2

a

i o.,l'.
mk?_‘ iy _II-U

i i oo px St

ase

S

7

-

o o

-

[e]
stH, 55 &g %Z]E sy, ESE,

Stal fAI5hE H o]&

S|
29

= 77

©Copyright Korea Institute of Ecological Architecture and Environment

flo

2

o

)
ot

H
o
=

)
P
o

r

o)
S rlo

o I

19 o

91T =, oA 5
A AFA T AL B

o7 2 Ae B
£ A9 o5 7]
7

=z
.

M

ofl L

2 4

Jor @ ok
fr o
1
S

I
N

fr e

o 2L

N
rE

AN
el
=4
-
%

2 S

g
rQ o o

,,
ol
ol
reh R

&

dz
=2

b

1orr 1> i &

Az ol iy

o

A

_4

i
o)

Table 4. Analyzing Tools over Environmental Design Method of Vemacular Architecture

Category Item
Habitability
Indoor Environment
Air

* Compartmentalization
* Natural ventilation

Thermal Comfort * Air conditioning system

Lighting * Daylight control

* Daylight utilization
Noise * Sound insulation of opening, wall, floor
Comfort * Accessibility

* Private space

Safety & Security * Bio, chemical hazard prevention

* Security

Outdoor Environment

Site * Site selection

* Floodplain avoidance
Land Use * Reliable daylighting consideration
Traffic * Travel plan

* Proximity to amenities

Local Community * Load on local infrastructure

Resource Efficiency

Energy
Energy Saving

* Energy efficient structure
* Energy efficient design

Alternative Energy
Water
Water Recycling

* Passive solar design

* Rainwater management
* Using rainwater and groundwater
* Recycling sewage

Material

Proper Material

* Environmentally preferable products

Material Recycling * Utilizing existing structural frame

* Recycled material

Sustainability
Environmental Influence

Environmental Influence

* Noise
* Air pollution
* Heat

Ecological Influence

Ecology * Minimizing impact on existing site

ecology

Ecological Influence * Rainwater management

Lifespan Prolonging

Life-long Performance * Durability management

* Fire resistance

Adaptability * Adaptation to climate change
* Functional adaptability

* Interior flexibility
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a) Derinkuyu, Turkey b) Kampung House, Indonesia

Fig. 2. Vernacular Architecture in Hot-climate Region

a) Livingroom in Derinkuyu b) Vertical through airway in Derinkuyu

e) Outdoor of General Cave Residence f) Indoor of General Cave Residence

Fig. 3. Cave Residences at Goreme, Turkey
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g. stand-tall partition
wall, partial
skylight among
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. light-penetrate
meshed ornaments
attached to
opening

Fig. 5. Kampung Houses at Kudus, Indonesia
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Table 5. Environmental Passive Design Properties of Vernacular Architecture in Hot-climate Region

Category

Item

Cave Residence in Goreme, Turkey

Kampung Village in Kudus, Indonesia

Habitability

Indoor Environment

Air

* Compartmentalization

* Natural ventilation

* compartmentalization for entrance
control and spatial functioning

* vertical through airway like underground
chimney controls relatively high
humidity inside

* minimum indoor compartmentalization
by stand-tall partitions

* porous knockdown walls and openings,
large inner space in volume, wind blow
on attic, open indoor planning, front
greenyard of every house that makes
room to blow wind through indoor area

Thermal Comfort

* Air conditioning system

* thermal mass as cooling system during
daytime, heating system at night

Lighting * Daylight control * botanic-oil lamp * light-penetrate meshed ornaments and
screens on outer walls
* Daylight utilization * partial light-transparent materials among
roof tiles
Noise * Sound insulation of opening, wall, floor
Comfort * Accessibility * storage and livestock spaces near * pathway between well and kitchen

* Private space

entrance, accessible to well and airway
on every floor, only indoor paths
between rooms, underground shortcut to
next village

* separated public and private zone

* sliding meshed woodcarving screen
controls sight from outside, inner space
compartmentation by stand-tall partitions

Safety & Security

* Bio, chemical hazard prevention
* Security

* water reserve isolation

separated kitchen from living area

Outdoor Environment

Site * Site selection
* Floodplain avoidance * generally located at uplands * ensured distance to flood plain
Land Use * Reliable daylighting consideration * facing to wind direction, curving &
narrow paths among houses
Traffic * Travel plan * all outdoor paths among houses

* Proximity to amenities

paths between houses

Local Community

* Load on local infrastructure

* shared groundwater, commonly shared
outer walls with other buildings

* practically share groundwater

Resource Efficiency

Energy

Energy Saving

* Energy efficient structure

* Energy efficient design

* bedrock and its soil as thermal mass
and structure simultaneously, using soil
on every structural part, share structural
walls among any other’s buildings

* round shape of rooms & buildings
(sometimes land itself) and minimum
openings & pathways for minimizing
exposure to sun radiation

* roof and ceiling with thick heap of
wood beams as heat insulator, clay roof
tile saves heat

* big roof for avoiding sun radiation and
making shade, large inner space in
volume and wind blow on attic as heat
insulator

Alternative Energy

* Passive solar design

* structural thermal mass as solar energy
storage

‘Water

Water Recycling

* Rainwater management
* Using rainwater and groundwater
* Recycling sewage

* using groundwater(well)

* steep roof, no sewage system
* using groundwater(well)

Material

Proper Material

* Environmentally preferable products

* all natural and local products, less
construction material needed

* all natural and local products

Material Recycling

* Utilizing existing structural frame
* Recycled material

* not build but take dirt out of bedrock

* all reusable knockdown structure
* always recycle existing member

Sustainability

Environmental Influence

* Noise
* Air pollution
* Heat

Ecological Influence

Ecology

* Minimizing impact on existing site ecology

* less construction material needed

Ecological Influence

* Rainwater management

* steep roof helps draining rainwater

Lifespan Prolonging

Life-long Performance * Durability management

* Fire resistance

* highly inflammable

* botanic-stain on wooden members
* highly flammable

Adaptability

* Adaptation to climate change
* Functional adaptability
* Interior flexibility

* little influence by outdoor climate
* most inner spaces are multi-functional

* most spaces are multi-functional
* high flexibility in partition wall

©Copyright Korea Institute of Ecological Architecture and Environment 23



12 XY SEA= =#E X

2ty ety A2 7)Y

Mg S HOPH X475y o

=
™= =

5. 28

e

AE L@ or A%F9 &7 134 Ag
AARE  “AFAHabitability)”, “AY  &EEA(Resource
Efficiency)”, “Z14d(Sustainabil ity)” °

S EAAAE sHA o] & B9l & = A
oA o2 A& f1er Z\J%} Ao ] Z]OkOH oF o}
ST, A ;] S0] B2t )

olgtal o]—u‘ﬂ 12 thAro] A e

Q7L mA o] F7ke] A7 AHE AZAL] B
T+ E

=

_I

ﬂJIO o
NI

_\'1’4_‘

13

fu

1 o

)

f
e
22
™
A
i
rO

2950 89 ol ¥ 2 ans W 4 9l
. B ol cleli ZAISE 5ol 22T ast ek, ¥ 27
o 24} ol e B2 ol 9ol FL AR e 2|90 F

EAZ 72 W22 AgEe gt Arje] 7|4z TaARE
49| §0) BeH FEE tha BRI £D 5L oA A0
2 B8 4 Ichd AUR AT A5 S A H 84 A
% AR F2 ol 8F 4 G FHs Aol 9 Reolet.

A, A% A8 A Q7] Aglo] U A TE FAWA

cRoret Tghe B

of High B E AL SUIsAL ot - Apdgr] Aol
ZolRolR ASFEL YU AE 2 2HlshH AT AW &
717} AFAL ] 247l mlAls G2 A5 AT A2
o] ghgol= Bt 2 498719 54 0
3h1 glek. 53] FR7t 2 AEHBASE 3
=2 Q1 2 @71 A 82 sk Aol %ﬁ?ﬁ}t}.
@ARjo] A7 olH FEAZ it
Fo] &gl 7152 Atk BAS): olyeh, Jdnty B
A ] o] o] 224 A2 &4
ot ddie] 7l Tee] B ST A5 A s BAE
Tefste WA ), W2 DAEE AT 870 ok
7162 F73H Q o] opdx] Sobiotol & et glct.
3}7] A dniet BHE BEAZC] HIF AL 7147} o) 50 AT
TR oh v o] S x| olo] HHatE 7| &wt A= o] Ho
A2 A ojn|S Zreth ety with e, EEA% 7144 7112
uheho 2 stof 2o o] EAo] Hgal7] st AHE At
% @xje] Waof H]Fo] of4 e W AT 7|4 R Bestele
HEoF 7S 2|93 Q1 Axo|z) Yoyt 21 0 2 14 2513 o]
W A&7 A% 0] Fugolata & 4 9tk

o
rel
_ﬂ_,
JE
r\l
_H)ll 00“

24  KIEAE Journal, Vol. 18, No. 2, Apr. 2018

Acknowledgement

B0 g shd TAwe] A 9e
1. (NRF-2016R1D1A1B03935218)
AZets|ol g D% 0te] &
g, AR A7

)
£ ]
S
u}
ot
2
>
L
BT
o
Eui
oo
il
ot
N

Reference

[1] A. Nguyen, et al, An Investigation on Climate Responsive Design
Strategies of Vernacular Housing in Vietnam, Building and
Environment, 46(10), 2011, pp.2088-2106

[2] J. Dong & H. Jin, The Design Strategy of Green Rural Housing of
Tibetan Areas in Yunnan, Renewable Energy, 49(1), 2013, pp.63-67

[3] A. Almusaed & A. Almssad, Building Materials in Eco-Energy Houses
from Iraq and Iran, Case Studies in Construction Materials, 2(3), 2015,
pp.42-54

4] A719 & 939, BEFAR WAlE A&7tsd Adasc] et

o, gk %—i‘ﬂ%&@ A&A, 20(9), 2004, pp.49-57 // (Suh, K. Y.

& Yim, S., Study on Sustainable Planning Elements in Traditional

Residence, Journal of the Architectural Institute of Korea, 20(9), 2004,

pp-49-57)

AeA, A2} & ALy, RMLEY] JgY Aflas HeRAL

iﬁ*ﬁ%&ﬁ#ﬂﬂ, 13(2), 2006, pp.1157-169 // (H. S. Kim, P. H.

Jin, & D. H. Kim, A Field Survey on Environmental-Friendly Planning

Elementsin Nak-An Folk Village, The Korean Society of Living

Environmental System, 13(2), 2006, pp.1157-169)

[6] KEITI, Green Building Certification, https:/www.gbc.re.kr/index.do/,
2017.03.08

[7] Institute for Building Environment and Energy Conservation(IBEC),
http://www.ibec.or.jp/CASBEE, 2017.02.28

[8] U.S. Green Building Council, http://www.usgbc.org/leed, 2017.02.28

[9] Building Research Establishment, http:/www.breeam.com, 2017.03.05.

[10] $17148} https://ko.wikipedia.org/wiki/ 7] -5, 2018.01.31.

[11] 248 9 391, Huge] $49 71358 24 7[Rlel] ¥t a7, dika
Z35}5] =2 AEA, 25(9), 2009, ppl07-114 // (S. Cho, s. Oh & etal,
A Study on Control Technique in Climate Acclimation of Vernacular
Dwelling, The Korean Society of Living Environmental System, Journal of
Architectural Institute of Korea, 25(9), 2009, ppl107-114)

[12] 17148} https:/www.wikipedia.org/wiki/derinkuyu, 2018.01.31.

[13] $171483} https:/www.wikipedia.org/wiki/Indonesia, 2018.01.31.

[14] E. Prianto, F. Bonneaud, P. Depecker and J-P. Peneau, Tropical-humid
Architecture in Natural Ventilation Efficient Point of View - A
Reference of Traditional Architecture in Indonesia, International Journal
on Architectural Science, 1(2), 2000, pp.80-95

[15] Bemard Rudofsky, Architecture without Architects, 5™ edition,
Spacetime: Seoul, 2006

[16] A. GhaffarianHoseini et al, What we can learn from Malay vernacular
houses?, Sustainable Cities and Society 13, 2014, pp.157-170

[17] R. Seo , B. Kim, & S. L. Ariffin, Continuation and Transformation of
Traditional Elements in Colonial Vernacular Houses in Kampong Bharu,
Malaysia, Journal of Asian Architecture and Building Engineering,

14(2), 2015, pp.339-346

[18] S. Funo, N. Yamamoto & J. Silas, Typology of Kampung Houses and
Their Transformation Process-A Study on Urban Tissues of an
Indonesian ~ City, Journal of Asian Architecture and Building
Engineering, 1(2), 2001, pp.193-200

[19] 23], o2, A27|§ Ao FELZ] 84 sty B4 vlu- ¥

719t =9 FEFAE FHeR, FEAHSEAENE] EA%kETE

=23, 2017 // Y. Park & E. Lee, Comparative Analysis of the
Environment-friendly Values of Vernacular Cave-type Residences in
Arid Regions in Turkey and China, Proceeding of KIEAE, 2017

0] BRI, oleX, 2.9 A A%E AFALY xe WE u
i, qeazses] 2Aset] =0 A, 37(1), 2017, pp.199-202 // M.
Paxk & E Lee, A Comparative Analysis on the Multi-family Housing Assessment
Criteria in Certification System for Energy and Environmental Building Design,,
Proceeding of Architectural Institute of Korea, 37(1), 2017, pp.199-202

5

[



	고온 지역 풍토건축의 환경 친화적 계획 기법 분석을 통한 현대적 지속가능성 모색
	ABSTRACT
	1. 서론
	2. 문헌고찰
	3. 환경 친화적 계획기법의 정성적 분석체계 수립
	4. 고온기후 지역 풍토건축의 환경 친화적 자연형 계획 특성 분석
	5. 결론
	Reference


