]
TUDelft



Nu met
25% korting

Gezien op Wallflower

Plantenschitdersi, diverse sagrten

16 januari h‘ij en maten,

B e 097 *
]

]
TUDelft




n #

1" # $ %
o # & $
. &
el & "% ' #&  &#()
! % * )#()
et *&" % % ) #it -
"% . % ™ &% ) &
" # "

]
TUDelft



$! % &

.1 % # & )
& $ 23 * % $ #  ## 2

.1 " H & 2

.1 ) & # & & "

)2

.1 #o# & #() H#H* )

% # & &H# ) , 4" 2

]
TUDelft



3 " 6

]
TUDelft



(!

]
TUDelft



C
X o]
A
n
i * C
! e Urban Area Rural Area
n n < > < >
% * # r
& 2 "f[l Streets
i Niang (High)way
o] <>
n

National background

Cross border background

s
]
TUDelft




.V SpotMagn Det WD ——— ] 20um
kv 4.0 150Qx BSE 10.0 1% Torr Hedera helix at 1,50m
& 3

]
TUDelft



AccM - SpotMagn  Det WOTE—— _ b,
150 kM 4.0 2900x GSE95 1.§\an‘r‘5li_@up g

]
TUDelft



3) " #H#
. <
" #
> 9
# >57?
# " >
o+) H

ARV, S
- 90ok% 40 250x - BSE 99 |
“p t _i: £, l‘-‘ w. ' ‘.

PR

pot Magn ﬁet{ D

P

- ) 108 pmy - - ~ z
.0 Torr Gerest Hedera hefix at 250?11 2

]
TUDelft



]
TUDelft



]
TUDelft



]
TUDelft



TUDelft



TUDelft



]
TUDelft



Viaduct in France

Prefab panels

TUDelft



Spain, Caixa museum Madr




]
TUDelft






59 #
= ). #

59 *

) %

)

&







e D #()& ,# %&"
) #O)& 0™ &
e E & &
e 1 & & * & #" % ) &
direct indirect indirect indirect indirect

rooted in soil not rooted in soil



c # % &"
-8& " " #
‘FG & " %




% &"

nu &

%

1




2 ” $ '/ _2 l$0

.D## [ 1] 1] % )_ )ll _
&*& % -"#%

eH " %

1) %) # % "



e | %&" J
« E&K " %, 9 #* )G %




- E& 9 # "EL - & * & )  "EL>:

Cementenbeton, Veluwe beton, TuDelft Citg,
Bureau Sla, Studio Verrips




B ) M% 3
E% # )"
B)&) &" %
&# G - "%
1&gt
) H#%
N* & ) ## M% 3
’ & " n #*
& * # , - )
t & #H
)% " # 5 )B3 &
+ I 4 /| 556



& ##

4 n




&
B)

)
%

E% # "

B )& )

)

&ll

)

& 1& &J #

% - #)

%




&
B)

)
%

E% # "

B )& )

)

&ll

)

& 1& &J #

% - #)

%




&
B)

)
%

E% # "

B )& )

)

&ll

)

& 1& &J #

% - #)

%




%

& 1& &J #

%




o I & non
& & Macro
N # n # % ) & climate

Micro climate
Thermal conductivity

i — Vapor flux

Outdoor climate Indoor climate



SRV

R= R, nixkw

R, = Thermal resistance of each layer in to@structior R
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=thermal conductivity coefficient W (nK )
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Green facade research Berlin summer 1982

. Uncovered Covered with green
Period
Parameter: T1 TO1 TO T1p TOlp TOp
All days Max. 20.8 222 310| 214 222 252
(n=133) Min. 12.4 131 167| 126 141 163
Amplitude 8.4 91 143| 88 81 89
Sunny days Max. 24.1 25.6 36.0 _
(n=64) Min. 13.0 138 172| 145 131 172
Amplitude 11.1 122 188| 106 117 114
Minimum temperature Max. 6.2 6.1 11.2 7.9 6.8 9.9
(n=133) Min. 1.0 12 70 3.0 09 38
Amplitude 5.2 4.9 4.2 4.9 5.9 5.2
Maximum temperature Max. 35.2 38.7 44.8 34.6 36.0 40.7
(n=133) Min. 22.0 229 248| 221 212 276
Amplitude 13.2 158 200| 125 148 131

Tl  temperature 1 min front of the facade
TO1 temperature 10 cm in front of fagade
TO  temperature at the facade (Bartfelder and Kohler, 1987)




Green facade research Berlin summer 1982

. Uncovered Covered with green
Period
Parameter: T1 TO1 TO T1p TOlp TOp
All days Max. 20.8 22.2 31.0 21.4 222 252
(n=133) Min. 124 131 167| 126 141 163
Amplitude 8.4 14.3 8.8 8.9
Sunny days Max. 24.1 @ 36.0
(n=64) Min. 13.0 38 17.2| 145 17.2
Amplitude 111 12.2 18.8 10.6 11.7 114
Minimum temperature Max. 6.2 6.1 11.2 7.9 6.8 9.9
(n=133) Min. 1.0 12 7.0 3.0 09 38
Amplitude 5.2 4.9 4.2 4.9 5.9 5.2
Maximum temperature Max. 35.2 38.7 44.8 34.6 36.0 40.7
(n=133) Min. 220 229 248 221 212 276
Amplitude 13.2 15.8 20.0 12.5 14.8 13.1
temperature 1 m in front of facade
emperature 10 cm in front of facade
TO  temperature at the facade (Bartfelder and Kohler, 1987)




Green facade research Berlin summer 1982

. Uncovered Covered with green
Period
Parameter: T1 TO1 TO T1p TOlp TOp
All days Max. 20.8 22.2 31.0 21.4 22.2 25.2
(n=133) Min. 12.4 131 167| 126 141 163
Amplitude 8.4 9.1 8.8 8.1
Sunny days Max. 24.1 25.6 )
(n=64) Min. 13.0 138 172| 145 131
Amplitude 11.1 12.2 18.8 10.6 11.7 11.4
Minimum temperature Max. 6.2 6.1 11.2 7.9 6.8 9.9
(n=133) Min. 1.0 12 7.0 3.0 09 38
Amplitude 5.2 4.9 4.2 4.9 5.9 5.2
Maximum temperature Max. 35.2 38.7 44.8 34.6 36.0 40.7
(n=133) Min. 22.0 229 248| 221 212 276
Amplitude 13.2 15.8 20.0 12.5 14.8 13.1

Tl  temperature 1 min front of facade
TO1 temperature 10 cm in front of fagade

TO )temperature at the facade

(Bartfelder and Kohler, 1987)
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Element Wt % At %
C 19.49 45.48
O 10.55 18.49
Si 2.24 2.24
Mo 1.99 0.58
Cr 11.06 5.96
Mn 1.20 0.61
Fe 45.95 23.06
Ni 7.51 3.58
Total 100 100
8
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Element Wt % At %
C 58.60 69.14
@] 28.06 24.86
Mg 0.54 0.31
Al 4.11 2.16
Si 4.80 2.42
K 0.67 0.24
Ca 0.54 0.19
Fe 2.68 0.68
Total 100 100
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Total particles (950x1275 pm)
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Parameter Low level High level

1. Height (a) 0.25 nfrom ground level (abcq (A) 2.50 m from ground level

2. Leaf (b) Upper-side (B) Under-side

3. Time (c) Early autumn (C) Late autumn

4. Environment | (d) Traffic road (D) Wood (ABCD
Name Model term Coded oF P-Value Contribution (%)

Height (low/high) 1 A 0,303 0,5% H ) &
Leaf (upper/under-side) 2 10,8568 0,0035 18,99 # " > 57 %
Time (early/late autumn) 3 C 11,0032 1,7%

_ Cﬂm-— # & # #
Environment (road/wood) 4 22,083 0,0001 38,4"/@ .

1,2 AB  0,14345 0,7087 0,2% )") us
1,3 AC 0,45892 0,5055 0,8% )

1,4 AD 0,06828 0,7964 0,1% & )

2,3 BC 0,69786 0,4129 1,2% 3 * &
2,4 BD 0,48393 0,4943 0,8%

3,4 CD 0,37637 0,5461 0,7%
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