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ABSTRACT

KEYW ORD

Purpose: This study aimed to develop the planning indicators of green library design and to explore the
eco-friendly potential within the skin of modern architecture. Method: Referring to the general design principles of
eco-friendly building and the evaluation items of 3 green building certification systems, a new analysis framework
was established, in which respective items and principles were reorganized in accordance with 3 major skin
elements of a building. And this framework was applied to analyze five certificated green libraries in Seoul. Result:
First, ventilation category should be taken into more account, particularly in case of library. Second, it is necessary
to promote applying passive eco-friendly planning to more varied aspects of library design that integrated space
planning with that of the skin. Third, even for the public interests, it is imperative that a wider perspective on
eco-friendly planning is applied to the skin design of public library than ever. Fourth, improving eco-friendly value
of building skins is a direct contribution to a progress to an eco-friendly building.
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Table 1. Green Building Certifications Systems for the Library

. Green Standard
Info Eco Lib G-SEED
of Seoul
Category | Item |Marks| Category Item |Marks| Category Item |Marks
Land Use Land Use Environmental
& 9 |3.28 & 7| 16 onme 7| 18
. X Performance
Transportation Transportation
Energy and Energy and Energy
Pollution 291365 Pollution 8120 Performance ? !
Material and Material and Energy
Resources 7|32 Resources 6 15 Management 4 !
Water Water Renewable
Circular 8 |349 Circular 4 14 Ener 1 1
Management Management &y
Management 3 | 3.49 | Management 4 9 | Architecture 6 7
Ecological | 1) 5 4y | Beological "} ot |y pochinery | 2 | 3
Environment Environment
Indoor 1y | 3gg | Mmdeor o o1 | Bleetro 5| 2
Environment Environment
Library 31 | 3.38 | Innovation 7 19 - - -
Resources
Friendly
Environment | 19 | 3.15 - - - - - -
Education
Employee
and 6 |324 - - - - - -
Management
Digitalization 91324 - - - - - -
Sum 148 Sum 51 Sum 34

A o 2 7§ InfoEcoLib 91
47} T2 A| A, A
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Table 2. Eco-friendly Function of Building Skin 2 Table 3.3} 2] A=fatHltt
Position
Eco-friendly planning Function Roof Table 3. Eco-fiiendly Evaluation Items of Green Certifications for the Skin
category for Skin Wall| Window top Evaluation category ‘ Evaluation items related to building skin
Natural | - Window or ceiling Info Eco Lib
lighting window systems to Land use .
increase the o & transportation Nothing related
introduction of natural - Induction of sunlight
light + Solar air heating system installation
- - - Materials for efficient air conditionin
L Light shelf| - Deep reflection of + Heating and cooling system through inlet and
Lighting light inside the room 0 outlet of outside air
- - + Heat island relaxation roof
Atrium | + Outside space where Ener; « Air conditioning energy reduction by green
natural light flows © and rooftop . .
pollution + Energy utilization as a natural light reflection
Shade | - Influence and block and inflow facility
solar heat and light as o . I(;Iftll‘}vziidr;?;gral light through proper placement
needed . Sqlla}r inflow control system of roof and
- ceiling
Natural | « Induce physical « Library power using solar energy
ventilation | changes in nature e — Use of cortified * orod
: - aterial ang + Use of certified gr mark products
c%rculates l:he‘outmde 0 resources + Use of certified environmental mark
ilati air naturally 1n
Vietiliics buildi Y Water circular - Preventing rainwater loss using green roof
uiidings management soil
Gallery | - Ventilation using 0 Management . Not related
outside corridors ; :
- - Ecological + Native plant on the green roof
Insulation | - Heat loss reduction environment + Roof greening, wall greening
through. heat transfer 0 Y Indoor + Sunlight control by installing shade
prevention environment adjustment system
J Y!
Heat + Absorbs solar heat G-seed new construction general building
storage during the day and L
and use :
. releases heat in the o) o) & transportation + Nothing related
nergy evening when heating - - o
: « Insolation control plan for air conditioning
is required Energy and pollution energy
Solar cell | - Convert solar energy - + Low carbon, resource recycling materials,
to clectricity 0 0 0 Mr"lets(r)ﬁirlc élsnd hardous materials reduction materials,
+ Green building materials
Double | - Buffer in the room 0 o W ol
skin between two layers rr?;relggcérrrfgn?r * Nothing related
Recyc!ed : Repr.ocessmg and Management + Nothing related
material reusing waste 0 0 -
Nt materials eﬁﬁﬂlgfg@fu + Ratio of eco-area
ateria s -
Non—t9x1c ' Mater.lals that do not + Shade to control direct sunlight and reduce
material contain hazardous (0] (6] Ind . ; lare
chemicals ndoor environment -, Natural ventilation performance
+ Outside air supply and exhaust design
Green |« Green walls with - -
Innovation + Natural light performance
walls plants to save energy
through air cleaning, Green standard of Seoul
indoor humidity 0 o Category + Evaluation item for building surface
1 control and wall . Environment + Eco area ratio
Ecology temperature reduction - -
— Energy - External insulation
Green - Artificial land performance + Denseness
roof top utilization, plant  Shade
habitat preparation, 0 Energy management | - Nothing related
urban aesthetics Renewable energy | + Nothing related
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SSEME A5 ol SN MY DF - SMAZ QATXELL MEA SMAT AL MY E SH2=2
=AM & A2 (Info Eco Lib) Q157152 2ol ot E g5 et 2ot A=, AEete] 752 A o Qi
7138 AABHA] 91 92w, G-SEEDE 7]& o Ui 2] Abg-ef| et 5 , o
597 A2} ] Z0 9 o 7] T Al7]% Aeo] AR dist Table 4. Eco-friendly Planning Elements of Building Skin
Position
BV FE o122 Yon, no] o Aol AL Wl Beotrendly phming| -
WA A2 98 A2 A9 S0l o B RS AN by Wall| Window "
AUt AEA SHAZE QA7 E2 BT 5ol = Zat el | + Solar inﬂtpw ctpntr((i)l o
o= 5 - system of roof an
A H &2 Brhet AGHEAE Btz A1 glon ddA) 9 ceiling
Ao olx St Wy} 71ZL AAISET Q111 ZEFA o= A& « Utilize natural light
06 = ]Oﬂ EH p A ]' ]\_ = ﬂ ]O]'——]— L, 2ls Ul ﬂ?l_ Nétura] through proper placement 0
Apgolt A A B8-S Bolsto] WA 75 dhe) 2 g2 light | _of windows
2 71&E AA st E oy A7 e disiAE FA A o)X= + Natural light performance (0]
oF 4 « Induction of sunlight
Lighting |  Light | . Deep reflection of light
o . _ = shelf inside the room
3.2. wARAE] AR AfLLE B : « Outside space where
- _ - e frdm natural light flows 0
FFO 1HEE Tl AT B PHHASE A BRE A
= _ _ e - Shade to control direct
A AR 7|5 QA AHED ZF A BEZ QJu]A o 48 7t sunlight and reduce glare %
- I =1 o116l 5 Shad
T AAES FET o, o] F Table 2014 ARt 2]1] 9 A ace I _Sunli1 ht co}?t(riol by o
o= = = = mnstalling shade
B, 5%, odA, A=, A} 752 7| E o2 AlFFES H|wd} adjustment system
o FEE= 84 X1, AFA G240 Ajbstar ot - Natural | . Natural ventilation o
514 ZToll ol @ AL Zols Do) oltloll Q5 A o] L Ventilation | Yentilation performance
2+ Z]_,H-_Oﬂt = 8AaE Tﬂ'okq ZﬂE-J ﬂﬂ—]oﬂ HEE T Mo SHLauen - Ventilation using outside
A7 7153 A 825 Table 4.9 o] Helshelet. A 87, Gallery | comidors ©
= = - = « Materials for efficient air
53 20, oA 870, A= T, el EF 570 = 2Rgat oA 2] o] gt conditioning 0 0 0
7%e Andos ANsT gon vie FE teis 74 nsultion | e iland relaxarion o
211 ZFA|jE 7152 Al AIoHA] ottt 582 mA T AR AR #A + Denseness evaluation (6]
g B AR FAE 712 AQ] 757 TR T TYAE = » External insulation 0 0
Foka 71F0] thA RESHA AtE] 1 9lo] o] KR ol Helo] g + Absorbs solar heat during
_ Heat the day and releases heat 0 0
Stet, Energy | storage in the evening when
e e e NS0 Z1oF 001 % heating is required
Qlm ol X137 7 sHE AR EH, AHP7] 52 Agolv 2Fx Solor 2ir Deati "
_ - _ - + Solar air heating system
A7)7)9t 22 A Ao gt At} A WA o gt 7] &S A Ao Solar installation 0 0
1, otE)e 3t Zo] ARl vt 4 Sl 1S ARkt cell | " PRy sl EL | o o
FE)SoNE 22 YA DAL ot 18 7o) and inflow fuilty
- — = - — Double | . Buffer in th
AetolL} Bjepat e o mgZA L o] thet Ak nlgste] o o |+ Buffer n the room 0
< B9l Al A48T 4= = FF2 FIFotA oA 71%s + Reprocessing 1and reusing 0 0
waste materials
Al ot 2 o] Aimyl g thod o] 922 E3) ot 7|19 7}
oﬂi\.%EHi-’] ISl oﬂ'x%e-*l‘l% ]E'_ & © H’Eﬂoe © Recycle | - Low carbon material 0 o
Slole = St AL, EYFgS o] 83t A ARE =T A3 Q1% . Resoqrcle recycling 0 0
_ . . - o 1= materials
2o AN 91, %G ol FSIn)e] that 1eiE F7HH e
oh A2 A D ABEAY AT BFAZAE D FAEY N products © ©
= 5] = = = + Materials that do not
Az A AHEE ol FHES 9 AL fEoty edl, 2 Non-toxic cgntain 1hazardous () (0)
- 5 = chemicals
Az ARGl thet B7HE Awd A5, AAEE A7 AL o] & : .
_ « Certified environmental o) 0
o H71EHA] ol 2 FAoIA Lujaks oy S SHAste] 7} mark products
sh= A1 WAl 4D Ade Skt ek A8 5 Low | Low comumption of | 5 | o | o
B energy gy
Aolut wme TR oFaL AT A el X8 chake 4]0 Greon | o —
L LERER CERELEEER ML L wallg |+ Arietel fond wimton | ©
=351 7| 2T A &4H 0= sdto] o] fo]A 7t AEV B s} . éguggggn@mgrgee%nergy o
rooftop
‘—4'. Ecology - -
L1 51 ; = = L o Green | + Preventing rainwater loss 0
Qo] 28 7Hsst A8 AYQAE 1671, FEol&= 187, roof top | USing green roof soil
Aol 1942 59t S FHOE A8 ARLLE 28T +Naiive plant on the 0
T oH, e 7 FF, ova], Awe 7lss FHT 4 9l + Eco area ratio 0 0
0, AT AY, B, A e 22 5 9o, SAle o Frequency 6] 15 [
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Table 5. Eco-friendly Planning Elements of Songpa Geulmaru Library’s skin
Lighting | Ventilation

‘Window Window

* Natural light performance

* Utilize natural light_through
proper placement of windows

* Shade to control direct sunlight

and reduce glare

* Natural ventilation performance

Material
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Energy

Window Roof top

* Deep reflection of light inside
the room

* Shade to control direct sunlight
and reduce glare

* Utilize natural light_throu,
proper placement of windows

* Solar air heating system
installation

Material Ecology
Wall Roof top

Wall

* Reusing material
-Concrete, Zinc panel

* Air conditioning energy reduction
by green rooftop

* Native plant on the green roof

* Reusing Material
* Low energy consumption material

* Air conditioning energy reduction
by green rooftop
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Table 7. Eco-fiiendly Planning Elements of Sadang Solbat Library’s skin
Ventilation

\ \
Window Wall

* Induction of sunlight * Natural ventilation performance

* Shade to control direct sunlight |* Ventilation Using Outside
and reduce glare Corridors

* Utilize natural light through
proper placement of windows

Lighting

Wall Roof top

* Low energy consumption material| * Preventing Rainwater Loss Using
Green Roof Soil
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Table 8. Eco-friendly Planning Elements of Seocho Banpo Library’s skin
Lighting Ventilation
Window Wall

* Induction of sunlight * Natural ventilation performance

* Shade to control direct sunlight |* The user can d1rectl control the
and reduce glare ventilation thro%gh
+ Utilize natural light through window installed at the helght of

proper placement of windows the desk.

Material Ecology

Wall Roof top

* Low energy consumption material| * Native plant on the Green Roof
* Reuse material
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Table 9. Eco-friendly Planning Elements of Eunpyong New Town Library’s skin
Lighting

Ventilation

Wall

* Natural ventilation performance

Window
* Induction of sunlight

* Shade to control direct sunlight
and reduce glare

* Utilize natural light through
proper placement of windows

* Ventilation Using Outside
Corridors

Material

VA o

Wall

* Low energy consumption material

Roof top

* Air conditioning energy reduction
by green rooftop

* Native plant on the Green Roof
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Table 10. Comparison among Each Ecofiiendly Planning Element of Green Libraries

Green library
Eco-friendly planning
category for skin Songpa | National | Sadang | Seocho Eun Fq.
-pyong
Natural light | Win | Win | Win | Win | Win 5
L Light shelf - Win - - - 1
Lighting Atrium - Wall - - - 1
Shade Win | Win | Win | Win | Win 5
Veaton V;i‘fl‘“atilm Win | - | Win | Win | Win | 4
Gallery - - Wall - Wall 2
Insulation - - - - - 0
Energy Heat storage - - - - - 0
Solar cell RT - - - - 1
Double skin - - - - - 0
Reeyeling | gy | ; ; -
material
Material | Non-toxic ) ) ) ) ) 0
material
Low energy | Wall | Wall | Wall | Wall | Wall 5
Green walls | Wall - - - - 1
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