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A Study on Green Remodeling Methods of Apartment Houses

Suyeun Na*

ABSTRACT

This study aims to propose Green Remodelling methods of apartment houses in Korea. Through the literature

review and case studies. various Green' Remodelling elements including environmental friendly technologies were

identified and classified. Design strategies and remodeling techniques which could increase energy efficiency.

reduce water and resource use. improve air quality. improve landscape management. and improve maintenance

were also investigated. Then.

methodology of remodeling for sustainable development.

Key Words :

| ool =X
43 N2349 Adserl AT o A2E
o 371l et emdY e 59 AE HAM
B¢ B0l FobA: Qe FAolnh ol EA Wi
22 oAslels g% 4% 2800 AFSAG 2
o Ood A8A. 4AH A% ohie AdH Y
Agotg B9 B7Rs A8 454 9 A
Hsd wde Ads] A% AuA A
o) Azgel Az wsq At 498 § + o
oozl §735% Z1FLdst YAReH 2
FAH gelo) 27 HHA J¥L VAL
e ARAN 83AH AE BndYy Bagol

4§ A&

*AEAGE A3 AdrledTr
Department of Architectural engineering. Research Ins. of advanced
Technology, Cheju Nat'l Univ.

20

‘Green remodelling’ methods of apartment houses are proposed as the design

Green remodeling. Greening. Apartment houses

o Zxsa Ao 538 359 29 x¥3d
FA 83 A AFAEY aFFE] FAH oA
I e v ol E 7] A4 F2 HEHA AP
A2 A Zaek ARAge As §o2 Aol
oAz An gtk g FHEAAN so7te =¥ F
9ol %A 27 9 75 A H3E £ A=
g FA 7% 8. A dek Ad def g @
& AFA 44 58 e S fgrdYol
a7dd

e £ dTaNE A EANE Sotd 8P A%
A eledd HA 228 FA BASA o8 HBL
2 FEF99 #2383 grdy /fdeg =259
ARy YoM ol & #FA8H 249 F
£ 71 & naEAt o] AAE Bl FHFASH
d2dyg AY whgg AQstn. A4 A2dPo) A
Y3 Qe FEFYE dyges ANATE 448
o H&Ye AFskATh



ZEEN 2|2WE HE W 2% A7

I, DEFo| BAHS 2|29 H

2.1 BB 2|29l i

g edgo| 7|2 NEY T2, 7|54, n#H, @
A3 Asolyd v 458 MAsld AFale A4y
{productivity) & #3(comfort) ¥ dZHhealth) & &4
NZhezR AR MRS Y57 FAAEE Eole
Ag B3k 2147 A/ AFslor & Mg Fae d
Ae A&715% 712 Sustainable Development)ol 2 2|
£7s% el MY Rolyt #3430 FFolztn &
o, 2l2dy ol Woll gloiM #FAF A% I
71Me EUshs A2 Al 870z F71H FHNA
AANH oz 43 £ UE FYF diYgo] 8 Aotk B
AA8A 2edy AAYLS GutAA Y 2240
o7} ek, &4 Hrdy Mg AlFAE AdA A
72 Ay §ARAYT AY ARl dig AEdEE o
AAsHA Ak 712 AgdAeM 43P SR o
2} AdAg A1 F0] o] Foix|H TP ofa} AlFo] g8
5o ALg S = AldAME g Hch £§ 22439 4
52 grlsla] Aol AEIAF vl W FAE
A58 5] AFF HrkE AR R ok

799 grdy e A58 45 T A A
Fag AHE 287 At 3% FAE Iuisiy. 2
A7t A9 Hek g g A7 ES oAV dE
ol & onle ¥AAA AFYPQAS & 5 Ak TF
Fd o) #4183 AndyL o3 4% P ¥
A8 Wy AR A, el ¥ £99 FHAME B}
Ao PAYES AL ASHY ALE A
sl A2YAES uigcl #AADA ndYPoli
B AR oA T FAY. £84 WY
W oopa} AQef R, oluiz) 9 AUHE ALz 1P
2o g3 najiArgo] MEA ZxAch Y B Edy
7 $3N3A erdd o] £oE Aoy AEe A4
of #HA grdygo] Q== Aol & + Uk
#4354 /MdE AL FHEY Y58 AHA,
agFoe 4, BYT F3ole udd Aol 2
Hog XA 279 F doH d&F AFAAA= 3
AH o5 FAlol A% P2 I AF8F A
4gg aA FaAE F Uk

suzsN 2|od HY 2B

25534 oM #FANA gndyd e &A F
5 2 osAdY AgelA AE H5ELTF #A A
Fale AL FF3A ol § A ALHA /A,
#el7A EgEe] 2iedyd g9 Aol AR 2o
HIHog AITL FAaAFR ALFHA MEe
Agste Aotk FEFEY ndYol= dAg 4
AAGEe] AgE & ded, 4 HAYAES AR
HAHAY 438 #5 U

B oAy 834, A4, 434 4849 4t
2 YL AFAHA glndye 7|2 AYERE 43
stn 2 AAAYL vl Frishe AR R/

(1) 834 (Emvironment) : 2124y 71& Fx
Ao AAHgolgte olH & vigoR ndy AYD
AN A1F F AEAHE o]27]74x] AZ& R
sto] olyz) 2 29 Aoz U /AGERE 4
A8se AL FHE Fth

(2) AAMA(Capital Cost) : 2124y Aol 43
571 9% 718 AA 2UA BAHA oY #AFH
ojelo] s 7, AA AZu B W HA of
ote] AAMAHE ol

(3) AHA(Comfort) : AFze AT FH 4 ¢
BRe 240 3o A% A5 83 9 A #39
A2 AH g ZH2 vt

(4) B84 (Easy of use) : 44 71&827} AAHA
oju} AlF AolA doht 4A F8E 5 A=Al A
H71Ax 2 4 7le NEFER 4848 Juidth

. SSFHe SHZIEN 2248 M)
Z2hA Y 7|EeL

31 BEFHe| BAANY 2Yy TN~

Fig. 1 @228 22da T2d28 =439
o s welzth

32 DEF0| BAASN 2|0 N 7% 92
A ZAE B £NS 3FFY 2FAAY o

207



Table 1.

Objectives of green remodeling

Description and features

1. Environment :

- Environmental healthy and resource conserva-
tion performance

- Reduced environmental. health or resource impacts.

- Improvement in energy consumption.

2. Cost :

- The effect of the remodeling on the total cost of
construction

- Enhanced marketability of buildings

+ Incentives. ESCO

- Improvement of system efficiency and low manage-
ment cost

3. Comfort:

- The social and livability benefits of tenant’s
amenities.

- The sound and heathy indoor environment.

- Low emission and sustainable material

- Safe and convenient for old or handicapped
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Fig. 1.

houses.

Green remodeling design process in apartment

4. Feasibility:

- How easily the remodeling strategies can be
implemented.

- How easily a designer or contractor can learn
some new techniques or take extra care the first

time they apply the advice.

Table 2. Examples of greening design strategies in apartment houses(site plan)

Division Remodeling strategies E Ct Cf F
Use of natural Locate landscaping to control solar radiation [®] e} ]
reSOUTCeS Modify wind pattern and enhance building ventilation )] O @]
Provide rooftop and balcony gardens 0 o ®] 0
Take advantage of existing vegetation and topographic condition 0 0 )
Use of outdoor public amenities such as rest areas. plazas, and
) ¢ ©
water space
. Provide habitat for urban wild life through landscaping such as
Environmental | . . @]
friendly biotope
landscape Incorporate areas for permerculture and residential garden 0 0 0
desi np Design landscape based on a site’'s micro-climates characteristics ] 0 O ©
g Plant native trees. shrubs and groundcovers 0 @) ]
Provide on-site composting facilities O 0
Utilize permeable paving 0o )
Use recycled landscape products and materials ¢} o o
| Create safe and comfortable environments for tenants © &) o
Human comfort| - ; — - :
and amenit Provide convenient facilities for cyclists and joggers ] )] ©
features y Separate pedestrian and automobile circulation (¢} (@] ©
Consideration of flexible space use )] o o
E: Environment Ct: Cost Cf : Comfort F: Feasibility
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Table 3. Qccupant’s requirements

Div. Occupant’s requirements
- more green space. rest space and
parking lots
- Separate pedestrian and auto-
mobile circulation. safe work
plan building . s.truct.ure and equipment retrofit
- light improvement
- Expansion of room and repository
unit space
- Replace piping fixtures
environ| heating | - Heating energy and cost conservation
-ment | noise [- Noise control
cost |- Enhance of marketability of apartment buildings
benefit | - Aesthetic_improvement of facades

site

Fig. 3. Analysis of Fig. 4. Analysis of
existing plants. pedestrian path.

Fig. 6. Analysis of
summer solar
radiation.

Fig. 5. Analysis of
winter solar
radiation.

Fig. 7. Analysis of approach and circulations of a
case building
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Fig. 9. Comparison of annual energy consumption in
each building.
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Fig. 10. Comparison of annual energy consumption

(Apartment A)
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Fig. 12. Comparison of annual energy consumption
(Apartment C).
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Table 4. Green remodeling design strategies for site plan

Div. Remodeling strategies

Use of | . preserve existing vegetation

natural t

resources | - Ground shade by planting shrubs
. - Plant native trees

Environ= ", {j¢jjize permeable paving on pedestrian
mental

: path

friendly U ] —
landscape se porous recycles concrete bloc|

design | - Adjoin first floor balcony and private
garden

- Design natural landscape for jogging path
- Provide  underground  parking lots
human | Maximize green space

comfort | - Connect rest space. green space and
and approach space
amenity | . Separate pedestrian and  automobile
features | circulation
- Provide convenient facilities for ecyclists
and joggers

Fig. 15.

Fig. 13. site zoning.

Fig. 14. solar control using plants.

Environmental friendly material use for
climatic control.
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Table 5. Green remodeling strategies for building and
unit plan

Div. Remodeling strategies

Fig. 16. Balcony design for first level units. . . appropriate design for each unit type
Consideration maximize repository space

of occupant " ;
accommodation consider old or handicapped people

expand balcony area
Daylight select light color for indoor finishing

Outer view | Shade windows during cooling periods
retrofit to hight performance glass
solar control | Select Light Colors for Exterior
Finishes
change position of the entrance to
maximize natural ventilation

Natural maximize open area in balcony
ventilation | window
exhaust overheated air using stack
effects
improve insulation of exterior wall
install additional insulation to ceiling
and roof

Thermal replace with high performance thermal
performance | windows
improvement | minimize infiltration by protecting the
entrance
install gable roof or roof garden
select material considering sound
isolation

Fig. 17. paved surfaces and parking lots.
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Fig. 18. Underground parking and environmental i
landscapes. Fig. 19. Old unit (110m =34 pyung type).
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