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Purpose: As declines in the quality of residential environments occur, such as urban heat island effect, tropical night A =3} 2
phenomenon, and violations of right to light and privacy due to urban densification and high rise building, these =~ LZx%tH
problems are emerging as social issues. In order to improve these issues, design factors which consider environmental iﬂ ;'? =g
s

aspects must be selected when planning apartment complexes, and ways to reflect them in the planning phase must be
explored. Method: In this study, the analytical hierarchy process(AHP) was used to deduce design factors that

Apartment complex plan

considered environmental elements during the planning of apartment complexes. Furthermore, the priority and weight  Analytic hierarchy process
for each evaluation index were assessed. The objective was to propose a guideline for planning apartment complexes by ~ Sunshine environment

finding the best solution for each evaluation index using complex weight values. Result: Floor area ratio was selected
as the most important evaluation criterion in the environmentally conscious evaluation index for apartment complex

Outdoor thermal environment
Weight value

planning. The shape and placement of skylights were selected as the most important evaluation criteria in the sunshine
environment for a pleasant residential environment. Ground surface cover design was selected as the most important ACCEPTANCE INFO
criterion in the outdoor thermal environment index for improving the microclimate within cities and apartment ~ Received Oct 17,2016

complexes. Thus, the results of this study can serve as an investigation guideline that concerns policy and regulations,

and as reference data that can be used in planning apartment complexes.
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Table 3. Evaluation index for microclimate improvement (outdoor
thermal environment) in urban areas and apartment

complex
Evaluation Evaluation .
. Evaluation Items
Index Attributes
* Plantation of street trees
Securement Green_belt(grass) ,p,,l,anmng

Shade creation using pilots, awning

and pergolas
Vacant lots planning

(lawn, grasslands, greenery)

of pleasant
pedestrian Spaces|s

Regulating |, Building greening system
Evaluation index | overheating of
for microclimate | buildingsand [* Cool roof design
improvement | ground surfaces |, Cool pavement design
in urban areas within the
and apartment complex * Ground surface sheath design
complex * Introduction of  energy-saving

) equipment

Heat island  |e ~ Wind corridor design

phenomenon [* Plan for afforestation of

mitigation space .

* High temperature control planning
for buildings and land surface

public
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Table 4. Survey outline

Classification Respondent
Collection amount 96
Valid survey number satisfying the consistency index 0
(CI<0.1)
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Table 5. Weighted values and priority order of apartment complex
plan evaluation index considering environment aspects
evaluation attributes

Evaluation . . Weight | Priority

Index Evaluation Attributes Values | Order ClL | Ao
Apartment | g uding density 0421 | 1
complex plan

evaluation [* Apartment complex by block|

index shape planning and site] 0.298 2 0.02 | 3.04
considering | planning
environment . .

* Architectural planning 0.281 3
aspects

X CI(Consistency Index) < 0.10

Table 6. Weighted values and priority order of apartment complex
plan evaluation index considering environment aspects
evaluation items

Evaluation . Weight | Priority
Attributes Evaluation ltems Values | Order CL | A
o * Floor area ratio 0.358 1
Building | Fioor 0.260 2006 418
density  [*..Building_coverage ratio 0.208 3 : :
* Dwelling density 0.174 4
Apartment (o Apartment block arrangement| 0.331 1
complex by |, Distance between buildings | 0.281 2
block shape - 0.05| 4.14
planning and * Azimuth 0.236 3
site planning [* Apartment block shape 0.152 4
* Envelope insulation design 0.287 1
* Ground surface sheath design| 0.249 2
Architectural |[* Window design . 0.223 3 009! 535
planning  [* Greepew plan for buildings| 0.143 4 : :
,,,,,, and _infrastructures
* Exterior material plan 0.108

X ClI(Consistency Index) < 0.10
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Table 7. Weighted values and priority order of evaluation index for
creating a pleasant living environment evaluation attributes

Evaluation . . Weight | Priority
Index Evaluation Attributes Values | Order CL | A

Evaluation [°. Building density 0483 | 1
index for [* Apartment complex by block

creating a | shape planning and site| 0.298 2 o01!3.03

p}f&fgt ...... planning
environment [* Architectural planning 0.219 3

X CI(Consistency Index) < 0.10

Table 8. Weighted values and priority order of evaluation index for
creating a pleasant living environment evaluation items

Evaluation . Weight | Priority
Attributes Evaluation Items Values | Order C | A
a4 * Housing height limits 0.396 1
Building 1051 or area ratio 0380 |27 0.01|3.03
density s Building coverage ratio 0.224 3
* Apartment block arrangement]
considering  the  optimal 0.345 1
Apartment | direction
complex by |* Separation distance between| 0.334 )
block shape | apartments ) 0.03 (4.03
planning and fs - Apartment block shape planning 0.190 3
ite planni
stieplanmng |, Apartment block arrangement
. . 0.131 4
considering site conditions
o sSliljlfi):ht and arrangement off 0.428 1
Archi 14].. &
rclall;tz(i:rtlura * Security  performance  off 0.355 ) 0.01 |3.03
PRIIE | skylight '
* Types of skylight 0.216 3

X Cl(Consistency Index) < 0.10
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Table 9. Weighted values and priority order of evaluation index for

Table 11. Combined weighted values of apartment complex plan

microclimate  improvement in urban areas and apartment evaluation  index  considering  environment  aspects
complex evaluation attributes evaluation index
Evaluation . . Weight | Priority . Combined Priority
Evaluation Attribut CI | A Evaluation It .

Index vatuation ALoues Values | Order e vatuation fems Weighted Values | Order
Evaluation [ Heat island phenomenon Floor area ratio 0.1192 1
index for mitigation 0.406 1 Apartment block arrangement 0.1104 2
. . Distance between buildings 0.0937 3

microclimate e Reeulati heati ¢ . S -
improvement egu.atmg overheating o Envelope insulation design 0.0925 4
in urban buildings and ground 0.335 2 0.02 | 3.04 Floor 0.0868 5
areas and surfaces within the complex Ground surface sheath design 0.0829 6
Azimuth 0.0785 7
apartment -\, geoyrement of pleasant '1mu ;
complex edestrian spaces 0.260 3 Window design 0.0745 8
P . . Building coverage ratio 0.0694 9
X CI(Consistency Index) < 0.10 Dwelling density 0.0580 10
) o o Apartment block shape 0.0508 11
Table 10. W'elght.ed vahfes and pl‘lOl’tlly order of evaluation index for Greenery  plan  for  buildings  and 004 -
microclimate lmp.roverf'tent in urban areas and apartment SRS -
complex _evaluation_items Exterior material plan 0.0359 13
Evaluation . Weight | Priority
Attributes Evaluation ltems Values | Order CL | A
* Green belt(grass) planning | 0.302 1 52. AT =ARA 2L o5t AzxsA HrigEol
Securement o Vacant lots planni 0243 | 2 5 .
planning . Halsl=
of pleasant - - - SR7HEA
pedestrian * Shade creation using pilots,) 0.242 3 0.04]4.11 ) ) ) ) ) o
S awning and pergolas ’ AR T 2SIt 2o ShEoF P dh X Ht
* Plantation of street trees 0.213 4 O] YA EE EESH7] flote] BE&7HEA o ot AA 59
Regulating [* Ground  surface  sheath| 0357 1 FAELE Gkl en, (Table 12)9F &t AR FA 27
e, B ‘ 24 9% A2 S BAYF] e BarEA dat
OLbulldngs o ool roof design 0.248 2 Fxro] e 2 vix]7} 19 X ASEL st 2XEul ]y
and ground 005 4.15 2, 33 e 2 ujx) 7t 19], HHgFS 1 g =575
surfaces  [* Building greening system 0.241 3 9, A ZAS 135S FE5u A7 1092 e
within the
complex [ Cool pavement design 0.153 4
- - - Table 12. Combined weighted values of evaluation index for creating
* Wind corridor design 0.277 1 . . Lo
a pleasant living environment evaluation index
* High temperature control ] Canil Priority
Heat Isfang | Ping for buildings and 0265 | 2 Evaluation Items il Velisy | @k
PRen oo land surface 005 | 4.14 Shape and arrangement of skylight 0.1428 1
Mitigation * Plan for afforestation off 0.242 3 Housing height limits 0.1319 2
public space ) Floor area ratio 0.1267 3
* Introduction of energy-saving 0217 4 Security performance of skylight 0.1184 4
equipment ’ Apartm'ent bl(')ck 'arrangement considering 0.1151 5
% CI(Consistency Index) < 0.10 the optimal direction
Separation distance between apartments 0.1113 6
Building coverage ratio 0.0747 7
Types of skylight 0.0721 8
5. %g!‘ﬂ%ﬂ% 0|-g-°._|‘ Etﬂ ‘-g7|'cc’,|'% 7.:','5 Apartment block shape planning 0.0632 9
A‘partmen‘t-block arrangement considering 0.0437 10
- - ° s == 51 Wolalm site conditions
51. 8734 e 13t Y SAAS BUE
9 BgEA

_ - - _ -y = Al 91 31i= =€l ul el ML ols)t &
897 208wl FETY DA e Aage g O3 =4 B TEFE A Wl wE NS AT 54
_ - _ - _ _ 3] 71812 0] B3l

e £2517] Slstel BETFE Aol olg A G o] 941 a3 7S EEEA
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9], ePPgAAIgle] 13912 UEst G7F Aol A%t AA| = ¢S Hotd e, (Table
13)3 2}, £9] 273 7N o] B7rd=ol digt 5752 2
W=, A2 fE5A =] 19, FEHEH, 4], 2)24] 6
9, EHO|EHEA = o] 1292 HEH.
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Table 13. Combined weighted values of evaluation index for ZE=ZH A2 A 2 o] H Ao 7] Ysto] EdIEAE A
ZZFZZIZZZIEM diznfrovement in urban areas and apartment complex Esldr} s vl 1aleh TEZe ohx| A8 Bl B
Combined BE M= &4l AT AUeE A4S AT 4297 oE ¥
Evaluation It . = L = 5 = =
valuation flems Weighted Values Order ZHA B = NG FE E v x]7t g Fad dERoeR A
Ground surface sheath design 0.1190 1 Aot 187 TA] 1]7]E A 2@ LEZE o] 1 297
Green belt(grass) planning 0.1007 2 e o= 1L 1 - e _
e 00922 ; 44 SRS 9% 9] A8 WA EAAE A HH 1% A3
High temperature control planning for 0.0883 4 o] LE=Zel Az AEA] 71 =85t 5= o 2 Vel 9ok
léfi?‘?fifazfsizﬁd ot D : ZR7E o)A 2l ofste] AR H FRES BEFE GAA
(lawn, grasslands, greenery) ' ook o)
Shade creation using pilots, awning and 0.0806 7
pergolas
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