BNKRE LRRETRRH AL, FI5E, 1%, pp.154-162, 2004. 6
Cheju Nat'l Univ. Res. Inst. Adv. Tech. Jour., Vol.15, No.1, pp.154-162, 2004. 6

@405 AF TAHS2 ASAY L
4 s

A Case Study on the Sustainable Design of Jeju
Sinhung-Greenhouse

Su-yeun Nax*

ABSTRACT

This study aims to suggest the basic data of the sustainable building design which is appropriate to Jeju
environmental circumstance with integrated design method. Integrated building design is a process of design
in which multiple disciplines of design are integrated to achieve high performance and multiple benefits at a
lower cost than the total for all the components combined. In this study, people from different specialties
such as designers, mechanical engineers, environmental consultants, builders and home owners participated in
Sinhungli greenhouse project from the beginning of conceptual design. Field works, literature reviews,
building load calculations were performed to identify solutions to design needs, environmental issues, water
and energy conservation and the cost of construction.

Key Words @ Sustainable Design, Environmental Design, Energy Conservation, Rain Water

Collection
A, Boh Aoz #AS wAstn A& 7Hed
S WAoo g AL Nestuass Yoz AR
Act ey Tl olu] AlgH AdAY F &
x4 AAgt R oA doky} 72 FHREE n8 o

11, A5

Mae A9 oS uu)diy olel FHd AMAA
k1%

A7 @FskAs @AnHe) de pEe e = 1S AR Adeln elag SR A
oul Ajmlela] 2 s Eel 7] A WAL & o] AsAE ol HHatn W dge AH

dge v ) 87 A ‘;Héaf REIE TEE PP FA, FAHoR oy 2
ddokyt PP AR Q1 AAY RIS Ay

oA el 7|E AAVHE BEF LA &0 :

it

F QY WA olE'e A2 BT 5 Yt AW
3

A% WA Yol 2451 ek

* AFugy AEZ8E AdredTa = . 5
y A B o x o :Q_
Faculty of Architectural Eng. Cheju Nat!l Univ., Res. Inst. of mebd 2 ool M Age sty A
Adv. Tech B8 AFaqe] A 9 ExEA His A

154



sAxssel ME DUsRA HEAYS

webg Aolgond BN AF ARL AW
doletE AlFahin #eh.

2 dFodMe 4188 abees A5A Y 224
2ol A FEY AFHEANYE o83z s
THH DF AA Held taAla A ddd A
ok ¥ u oz} *é?ﬂ FoF 0|99 24EAE
neigo A Brh e AFES A9Y e B
Holch, TEA 1E dAe AF AY 27N
FEH P FAYE AVY F dene g AHY
It &, g 83284 axES 74 Eo
AE7FS0) M ot Aoz v gS Hb
statir A A g AHA e Hie A3%E 4
A& 4 Ak Wi g dwrHQ] Wez A
Aslz A #7338y 71gel ot Hegdud
a Aze dA HJ UEAA R SdsA T3
2R %dﬂ AeAA Agge dfsheds B8
VAl

[+

r‘o

A5 %éﬁ}%é At Xz AY 271dA e
ARE Ao et %S @7, MY R AE
ZlEAst WdE sog T s unEgozy
o FAd b A @ stola oA ek
Al HAete Adatns =AU

IR

21. Alg=AH

132 nyse27t Agse ddtAe A5 d

AFEE wdg A8 dde) FAL Ader ¥
5% 25km JEo Aol FxAol gln F¥ol o
R oAd 2 AdnAz offod Ak 2 44
ol whgrg FAR A} A FHE I 7HA L
dow gt FaEA gom Ade] AA#sa
E #elAdoltt. Table 12 UEFNLE 7He3] Bof
#oh

Table 1. Overview

Nam jeju-kun Namwon-wub

Location Sinhung- 1
Area 2200m'(665 pyung)
Structure Reinforced Concrete Building
Building Area A48.27m'

Residence, Floriculture,

Building Function Exhibition and Coffee shop
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Table 3. Design objectives

Objectives Strategies
+ Micro climate control using
Nature vegetation, water bodies and other
friendly landscape elements
design - Sustainable landscape and water
system
- Passive design : natural ventilation,
natural heating, solar control
Energy and . . C
water + Heating, cooling and lighting energy
conservation conservation
+ Water conservation(rain water
collection)
+ Comfort and convenient indoor
Hu environment
comfort. and) Maximize contacts indoor
amemty . R
environment with outdoor
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Fig. 2. Comparison of dairy average temperature in
Jelu, Sugvupo and Sungsanpo

Winter

Summer
Fig. 3. Climate analysis using building bio-climatic
chart
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Fig. 7. Landscape plan
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Fig. 9. Openings and the roof shape of the green-
house
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Fig. 11. South elevation(Original plan)
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Table 2. Peak loads of the original plan

Building Load|  Greenhouse Residence
Cooling | Heating | Cooling | Heating
Element (keal/h) | (keal/h) | (keal/h) | (kealh)
Wall conduction - - 641 2,601
Roof conduction 47 4,441 69 615
Underground |03y g6 |77 | oo
conduction
Window conduction{ 379 | 174%6 856 4,151
£ r N
Window glass 77950 _ 7688 ~
solar
Internal sqrface _ _ 959 161
conduction
Occupant to space | 1,130 - 683 -
Light to space 2612 - 3,013 -
Infiltration 3173 | 8214 2117 6,073
Total load 38652 | 31362 | 15207 | 15784




Table 3. Energy conservation design solutions of
the house

Division

Design strategies for the house

Alt1-1

* Reduce 5% of west window areas
- Add insulation to internal walls
adjacent to the mechanical room

Alt1-2

* Reduce 5% of west window areas
+ Add insulation to internal walls
adjacent to the mechanical room

- Install 'green color’ pair glass
instead of 'clear’ pair glass

Alt.2-1

* Reduce 5% of west window areas

- Add insulation to internal walls
adjacent to the mechanical room

- install ‘low-e sun block’ glass

 Reduce 5% of west window areas
+ Add insulation to internal walls
adjacent to the mechanical room

- install ‘low~e sun block’ glass

Table 4. Energy conservation design solutions of

the greenhouse

Division

Design strategies for the greenhouse

Alt.1-1

- install 'low-e sun block’ glass

instead of 'clear’ pair glass

Alt1-2

+ Reduce 62% of north window areas
« Delete east window areas

- install 'low-e blue’ glass
* Reduce 62% of north window areas
- Delete east window areas

-install "low-e blue’ glass

+ Reduce 62% of north window areas
- Delete east windows

- Add blinds to west windows

Alt2-2

- install 'low-e blue’ glass

- Reduce 62% of north window areas
- Delete east window areas

- Add louvers to west windows
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Fig. 12. Peak loads of house design solutions

120%
115%
110%

105% |-
1100%
{954

Alt1-1
Alt1-2
Alt2-1
Alt2-2

Fig. 13. Primary costs of house design solutions
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Fig. 15. Primary costs of house design solutions
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Fig. 16. Design alternatives 3
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Table 5. Correlation between average precipitation
and remains of the rainwater tank

N Year| 10-vears 2001 2002 2003
v. average
Yearly 19726 | 17821 | 18772 | 2280.1
precipitation | (mm) (mm) | (mm) | (mm)
Rainwater | 31956 | 2887 | 304.11 | 36338
collection (m’) (m®) (m*) (m°)
Remains of | 16.40 1333 | 2642 | 2307
December (m) {m’) {(m") (m’)

First floor
v LR SV PR

Fig. 19. Layout of rainwater tanks
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