A Study on the Thermal Properties of Architectural Greenery System
Typology Based on the Contemporary Architectural Trend.
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Abstract

Recently, greenery system is frequently applied on buildings and artificial grounds to improve urban

ecological functionality. Specifically, architectural greenery is also known as an architectural language that can

meet the sustainable design concept of architects. Although the architectural greenery system can be optimized
through an interdisciplinary approach between architecture, horticulture and landscape— architecture, there is a
problem of communication on the ideal gap between them. Therefore, this study is expected to establish the

comtemporary architecture as hi—tech and the organic architecture in internationalism. Moreover, it can analyze
the case study on architectural greenery system designed by a Pritzker Prize winner who represents the

comtemporary architectural trend. In this analysis, we calculate and compare the U-value of the free—form

surface system based on the international standards: ISO and CIBSE etc. Moreover, we calculate a change of
artificial soil transmittance respect on compounding ratio of the bottom ash and pearlite. In the case of

California Academy of Science by Renzo Piano, total transmittance of the greenery system results in 48% of

domestic thermal insulation standard in dry condition. This result will be used as a basic study to promote
developing the advanced system based on the concept of consilience.
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Table1. semi-theoretical model: Maxwell-Eucken?)
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Table2. The details of ZinCo system
Cross Section®) Layer
1. Sedum
2. Alumasc ZinCo sedum carpet
substrate

P

3. Filter Sheet SF

4. Floradrain® FD 25-FE dranage
layer

5. Alumasc Roofmate TF/A
insulation

6. Hydroguard 40 root barrier

7. Hydrotech MM 6125
waterproofing

8. Roof construction
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Table3. the details of “mur vOgOtal”

Cross Section? Layer

1. Reinforced polyamide Felt

. Polypropylene 30mm irrigation
tube

. Reinforced polyamide Felt

. Polypropylene Geo—Textile

. PVC panel

. Steel structure

. Waterproof Layer

. Concrete
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Figureb. Top and green roof view of California Academy of
Science

Table4d. the details of SWA system

Cross Section12) Layer

—

. Coconut fiber tray

2. Engineered Soil 3.5 Fabric
filter

4. Drainage board

6. Insulation

7. Protection board and
waterproof membrane

8. Concrete

9. Stainless steel gabion basket

10. Irrigation system
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SO S WS sol wFlel e AnRs WaE 43
. Irrigation Hole Aot JAFEGE2TL AL AFE H3fo AERIET)F =
. Partition rib obA AL = AE-EAA HE ol (Bottom Ash)¢} He}ol
- Cone hole E(Perlite)?] TS 82, 6.4, 46, 2.8% o] MEL,
. Air vent/Overflow D ulo W aslo]l FElol L EOkS] o A m e O =
. Irrigation pipe support MEZ 25 A8 0} LoRRIFTEY /] 24— o= ‘rT“r°}
. Waterway St olu] E}ESFS AL, BAS #A3% vjdolg e
. Water storage A shel F Egelel B 37 5 e 24 2A2 )
P o o Al skt
POP unit2 57 8cm, AAISs 72kg/m°e =A% A
Table6. Cross Section of selected green roof system: Type A - California Academy of Science™®), Renzo Piano
" tion Laver Material Thickness | Conductivity | Specific Heat | Density Thermal Sour
cross sectio ave atena (mm) (W/m-K) (J/kg-K) (kg/m”) | Resistance(m?K) pouree
1 Artificial Soil 50.8 table8 - ME 1, 2
— 2 Coco coir tray 254 0.06 1090 520 - CIBSE
r14Qq 3 | Artificial Soil 76.2 table8 - ME 1, 2
- 3" DEEP COCO—COIR TRAY WITH
PRE—ESTABLISHED PLANT MATERIAL 4 FabrlC layer 1 05 IO(X) 17(1) —_ CIBSE
SRS 6" MINIMUM SOIL MIX (INCLUDING TRAY)
— FILTER FABRIC 5 Air gap >=25mm 38.1 - - - 0.18 1SO6946
WAVAVZEE
: - / 2" INSULATION LAYER, WHERE OCCURS 6 Fabrlc layer 1 0'5 IOCD 17% - CIBSE
ol L 7 | PIR Bord 101.6 002 920 32 - CIBSE
[~ ROOT BARRIER (BY OTHERS)
MRS MEMRRANE (7 DRLis) 8 Root barrier 1 0.5 1000 1700 - CIBSE
9 Asphalt waterproofing 15 1.15 840 2330 - CIBSE
10 Aerated concrete slab 152.4 0.16 840 500 - CIBSE
13) http://www.seouldesign.or.kr
14) (5353} 15) California Academy of Science : SWA
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Table7. Cross Section of selected green roof system - Type B : Dongdaemun Design Plaza6), Zaha Hadid

Cross section Layer Material Thickness(mm) C?%d;l;ltlgl)ty Sp(ejc/ﬁgc?)e at ](Dkegn/?;tuy) Source
?EET‘;?&;s..s.;n-m.-sapnnm, 1 Artificial Soil 80 table8 ME 1, 2
SUTIL ol S e YR REOR A 2 |HDPE 3 05 1800 980 1S010456
seovmrcsmEETm 3 | TPO Roofing Sheet 15 006 1000 1090 CIBSE
e il 4 | Rubber Sheet 1 017 1470 1500 CIBSE
5 |OSB Board 111 0.13 7700 650 1S010456
6 |PIR Board 64 0.02 920 32 CIBSE
7 Acoustic Sheet(PVC) 3 0.04 750 100 CIBSE
8 | PIR Board 64 0.02 920 32 CIBSE
2 AT 542 53 AES JdstEd olo] IAl 42 EU=HE HMET ME
e gAS dAEE, EHFE T €4 EA4A FA7IA e AFEEHE ETPRJTEYY] dHEEE A
of tigk AAe T3 HAFH Al=® FIPURHS A= Z317] 98 Fol& 2l ME 2dS &3t ME &
o Aok weEbs] A2 A8 dHEEE 1S06946, do vjdftyrt A& £ FAEE d24%% FxRgE =
[SO10456, CIBSE Guide A 59 ZTAE A &3l & 24 7T A eigielel wel MEL ME2 EH= G4
FE&S =&t g Hr}.
A7 A EFATEL AMEE vEdd Ao dAEE
4. @7 3 @ = k1, AAE vier dAsigla, Aol B9 ddRES
2, A& vem st} ERITEYGS dHAEE kE fF
41 MAY TME dMET & WE} 714 AAE wiE ol 9F HepolEQ] w9 A
ISO, CIBSE & S3l A& dAx=E 483 o} EX= KS L 016914 Al&shs HadFAHS S8 4t
=9 B AR FIE FRE 4SS A A=Y FE reld. dshe e #89 Lok
o] 67 o2 % 1925mm, TEAE T F 9= 1070
S, % M9mm=E ol FolA Slvh AAEE AR #6372 Table8. Thermal Conductivity of Composite Artificial Soil
li|—. :FLAJ%QJ AEE At J’]'Xé oﬂ /‘1 }‘]~Fi§-°4 %;‘(_ Az Semi—Theoretical Model ME1 ME2
FHE dAFE 2o R AAT AR w5 E T Conductivity(W/m-K) k 0.106 | 0.096 | 0.086 | 0078
o7 At} o 7| Al ~Elof A x}x] 3 BEYH| &L Conductivity(W/m-K) k1: Bottom Ash 0.116
T9%0) 1L, Bl A B TEAZ ¥ A4S Eoko] 24As Volume(m®) v1 08 | 06 [ 04 [ 02
= H &L UpE VETE whdE A A }\]i@oﬂzﬂ 4 z) Conductivity(W/m-K) k2: Perlite 0.07
e Volume (m®) v2 02 | 04 | 06 | 08

7h ApA Sk HlE 2 23% 3T
sttj=o] El]l BE HEFTFE2=E 2SS A9e Al ~H
o] 47] Fo 2 F 8655mm, TZ2AE 3T w= 87 =,
% 224.6mm< 71 =3t
AAZE AeEe 73k 2t of7) e 23 BEAbolo] F
GAEE AEFAoA AQEdrt. welr] Eko)

o
2Elo| A 2FA| S B Eo] 94%0l o|Ea, FERAES X
kel

FE ASE 6%2 ASHAAE. 2D A Aol
A A e 8%l ol2e A% TEH 54
wredahar gl

43. RYE YBRE =&
B ATONA HhE ol s BetolEe] EFUAFEY A
of we HelAs HUBY ARFEE Az

Ash Al ¥ TEAS LTS P2 TR
Foi o,
5
k

e ok E
o

l rz zz

ohx-9] E}?; Ax 224 ¥ F2AE 18 E A
FFES 011970125 W/m*Ke BXs no
H 3] %7}011 ute} oF 5% wgte] A FAE

E € fo

e >
2

Table9. System Thermal Transmittance of Type A and Type B: depend on Soil Composit  (Soil Composit Rate = Bottom Ash : Pearlite)

Type A Type B
Thermal parameter
80:20 60:40 40:60 20:80 80:20 60:40 40:60 20:80
System included R-Value (m*K/W) 7.981 8.106 8.260 8411 7.492 7571 7.668 7.763
insulation (ISO6946) U-Value (W/m*K) 0.125 0.123 0.121 0.119 0.133 0.132 0.130 0.129
System excluded R-Value (m*K/W) 1.945 2.070 2.224 2.376 0.932 1.010 1.107 1.203
insulation (ISO6946) U-Value (W/m*K) 0514 0483 0450 0421 1.073 0.990 0.903 0.832

16) DDP : ISS consortium
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Figure7. System Thermal Transmittance of Type A and Type B: depend on Soil Composit Rate

7tAE 4 ATk W A aEnks uH s A RIS
042170514 W/m* K9 Ws2 Ho] npeols] nH|&ol 3) 97 B4R SHAAME Fol2rdel MEL, ME2 &
20:800. % 7F4d 2§ 0093 W/m*Keo| A7kl °F 18% a9 #gete] EICNFESY AALLEE AEst]
o] AAass AFAL S FA =l it AaFES v uhe} 4bE3s)
stti=e] EFY] BE 9@dA 2 FxRAV 851 Al=H Aok dudos e BEAS Fnsia gE o)
o] d#FHEo] 012970133 W/m*Ke BXE Holi 9] 9] E}9JAV} Hepo|E E3u] Z7tE 5% = A3
om HepolE wgu7t F7hghel whe} ofF 3% mivke] % F& AAEaRE 2l v sty =e] BYBE U
AHFE MHaR EEEQch v S REY WS 71004 3% MNAEARE 71533
TS 1y ES A9 08327 1.073 W/m*Ke #WEE B4l 4) AAH B9 A, B9 AF99 = FHAGE Ve
omy uiElof] wighh o] 2002 ARHUS w 0241 23 ) i F0e BF whEsla glon v)E
W/m*Ke Adides =2 a2 7|28 of 2299 25 A3lets 44 24X =EEATh S3A A
AR Eass 71583 Rl S @ 7|10 gk HAA dAFe B
S8S AHEW B AR 729 48% FFolal B
V.24 & Y BE 24% FEoZ {FFHATh v HejolE &
gl S7E A% d3FE NS B9 B A%
AT E AU E A Stk ol BEEwd 22%= EFQ) A9 18%%E “d3]sklth
FEEY HRANARE dANAFAE SN oldsta
olE Fall Al=®l MR} A=, ST o RAAT 9 o ATE 1 Ed 71T AAle] AgEAE V= AT
of Bl TE4 FHAA FAU AF7te] AAgEE & s Haste UE5E 53F 535 UHFARA e
Holes AFE SIS At s ArAde 1A, A A AFFEoR Fieta HEE e 5eA A
NZzQATFAAE A Yok dA7Axs oSy 2o A Ho] 54 d7 244 AR 4ot olE A~
g3 Ut B ARG Abe} AabRpge] A E ke oldlE mEFO RN B
 FFA BN AFEHIAAE RS G2 S
D AW A543 Ags digste Zg=A 54 dE VExATE 289 Aoz Agdt A7 A=
AF7Ee] Aol A RojA| = uke} o] 7]E4S O Alzadle] A B E EEshE AN BFR A48
WakE stoldH A, AnAdS Fets FAFYY & ATEGFEFN) e dHder A&y AHE 4dnd,
NAFAAE TR Ao AANIS T3t FA RG] Bay npyt gl AR FFEr)t i vF
s agAQ =2 AFES &850 ot Fol2RAS A&tk o]& ste] AAA<l A}
2) A AFESs BARYR A ol 3 Abzo] dAIE ZHA AL Qo ol FEATE T B
tzo mde qz2 §AEE fe] 29 A4S 7HA Fojof g R ot}
A ol Btsta A Yol #styiste] ¢
4 EAS 15em A g Bbd DDP= o]l kel 27|
ok 8cm MW EAIS Hola gt} ol: HAE F X
A ztolof Al 711% Aow meotd 4= glov VFF Bope Aduety aydrgggen Faw
o4 stolelA UFHES F73h= ol Hofa|2H] A9l
S BEALE, FUSA 5 o 2ol e A v)E
AL Aasites JoA F2 Avy SHS F7HA] 17) AAZo] Q= A vz wi A5 — 9]7|o] A wWa}
71 st =e] f71AF 3 doldh A2 HS Mol B 49 0.20W/m2K, AGE AFENYS dAFEE,
STEISFH A458%, A21F A1 A1z #HA.
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