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Introduction - Context & background

Climate change
Rising temperatures

Extreme weather & frequency heatwaves

Observed change in average surface temperature 1901-2012
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Trend (°C over period)
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Sea level rise by 2085

80 cm

Average temperature
increase

0,5°C-2,5°

Warmest 3 decades in

1400 years

Chance of
Elfstedentocht

0,2%

(KNMI 2014)
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Introduction - Context & background

Temperature difference between urban and rural
areas

Urban heat island effect

UHI-effects related to properties of urban areas

=~ Surface Temperature (Day)
=== AirTemperature (Day)

—— Surface Temperature (Night)
=== Air Temperature (Night)

Temperature

Rural  Suburban Pond Warehouse Urban Downtown  Urban  Park Suburban Rural
orIndustrial  Residential Residential
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Introduction - Problem statement

Adaptation

Reduce vulnerability to
UHI-effect

Climate adaptive
city/buildings that can adapt
to higher temperatures
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Mitigation

Reduce causes of the
UHI-effect

UHI-conscious design of
city/buildings to lower the
effects of the UHI-effect.




Introduction - Problem statement

Increased demand for adaptation ¢ Higher temperatures
@ N\

Traditional

Mitigation

.
Adaptation

AN

J

Increased mechanical cooling )d Increased UHI-effect
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Introduction - Problem statement

Lowers vulnerability

Passive

Adaptation Mitigation

Lowers causes
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Introduction - Problem statement

“Traditional adaptation of buildings to
increased temperatures in changing urban
microclimates negatively interferes with the

mitigation of the cause of these changes.”
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Introduction - Research questions

How can a residential building in a Dutch urban center integrate passive design measureson a
building/urban scale to ensure indoor thermal comfort without negatively impacting the
temperature of its microclimate in future climate scenarios?

P5 | Tom Elands
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Introduction - Research questions

How can a residential building in a Dutch urban center integrate passive design measures on a

building/urban scale to ensure indoor thermal comfort without negatively impacting the
temperature of its microclimate in future climate scenarios?

Temperature change of the future urban Dutch microclimate due to climate change and the UHI-effect

Determining the indoor thermal quality under changing outdoor temperatures due to climate change &
UHI-effect

Design measures to minimize the negative temperature effects of a building on the urban microclimate

Passive design measures to ensure indoor thermal comfort in buildings in the Dutch urban areas
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Research - Future urban climate

UHI-effect

Increases temperature on top of
maximum temperature in a city

intensity based on location and
population density

0,09°C - 0,17 °Cincrease per 1 °C
increase in max average

temperature
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Climate change

Different KNMI scenarios

Range based on climate change
intervention worldwide

0,9°C - 2,8°Cincrease in max
average temperature in 2050
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Climate change

Different KNMI scenarios

Range based on climate change
intervention worldwide

0,9°C - 2,8°Cincrease in max
average temperature in 2050

Combined

Climate change and UHI-effect
amplify temperatyre effects

Range based on projected
population and density growth

0,1°C - 0,3°Cincrease 1°C per
increase in maximum average
temperature due to climate
change
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Research - Future urban climate

UHI-effect

Increases temperature on top of
maximum temperature in a city

intensity based on location and
population density

0,09°C - 0,17 °Cincrease per 1 °C
increase in max average

temperature

L

Climate change

Different KNMI scenarios

Range based on climate change
intervention worldwide

0,9 °C - 2,8 °Cincrease in max
average temperature in 2050

v

Combined

Climate change and UHI-effect
amplify temperatyre effects

Range based on projected
population and density growth

0,1°C - 0,3 °Cincrease 1°C per

increase in maximum average
temperature due to climate
change

v

Climate data file containing 2050 scenario for specific urban region
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Research - Indoor thermal comfort

ATG (adaptive temperature limit
method)

Runnning mean outdoor
temperatures

Thermal comfort classes (A-E)

Good fit for research

Passive cooling, psychological and
behaviour factors
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emperature
~

Indoor Operative T
N

Outdoor Runnin g Mean Tem perature
Class B Lower Limit ———Class CUpper Limit ~ ===Class DLowerLimit =~ ====ClassDUpperLimit ~  * Hours
Building : h Room No. Dwelling Thermal Class B good
Performance
Comfort No.of
Room Temp. Operative om ? 0-0 % of tim
Alpha Bandwidth Hours
Type: Type Temperature
Class B 138 95,8
’ Analysis Period [ 3-8 aug Class C 6 4,2
Class D 0 0
| Occupied Hours | 144 Class E 0 0
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Research - Passive urban design measures

Vegetation Water

Evapotranspiration Evaporation

Transpiration Heat buffer
Shading surroundings Heat sink

Urban geometry qr Materialization

Radiation Reflective prqperties /
Shading Thermal admittance r
Airflow Airflow (via coloring)
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Research - Passive building design measures

Integrated passive cooling strategy

framework

Every measure has an impact on
others

Adapt strategy towards every
individual building for optimal
performance

P5 | Tom Elands
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PASSIVE COOLING DESIGN STRATEGIES PASSIVE COOLING SYSTEMS
SITE DESIGN FACADE HEAT TRANSFER AIR AS HEAT SINK SKY AS HEAT SINK
Microclimate 1054 Transparent components | Bbedef]  labedel
: o Comfort ventilation: Radiative cooling
Building layout (<] Gaing type \[a}s,e,d-p;ﬁl
[b,c,d,fl enti| n
Brantation [a,b] Window size/locatiorcl -I Nocturnal vEENe
: Theden [abicdef]
.................................... Shading Gt Evaporative cooling
Daylight ]
Opagque components
INTERNAL HEAT GAINS A EARTH AS HEAT SINK WATER AS HEAT SINK
Insulation AHE TR
Control of internal ! - i R lef]
heat sources Colotr [a.b) “Geothermal cooling Hydrogeotherma
S Tharrial e ] [ oveversreerersrerersesssessenes
L L e Air-tightness -

.

B

HEAT AVOIDANCE STRATEGIES

Categorization of different design measures of passive cooling (Prieto, Knaack et al. 2018)

HEAT DISSIPATION SYSTEMS

[ passivecooLng STRATEGIES
INDIRECT STRATEGIES

PASSIVE LOW-EX COOLING
(Purely passive strategies)

ACTIVE LOW-EX COOLING
(Hybrid systems)

a. Lechner (1991) [11]

b. Givoni (1994) [26]

c. Santamouris & Asimakopoulos (1996) [27]
d. Geetha & Velraj (2012) [32]

e. Samuel et al. (2013) [28]

f. Kalz & Pfafferott (2014) [31]
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Methodology - Framework

Relevant case study

Variants via literature

Simulations via software

Validation via Indoor thermal comfort (ATG)

P5 | Tom Elands

Design objective with
constraints of case study

IAnaIysis case study & Iiteraturel

Shape 1 Shape 2 Shape 3

Analyze difference between Shape 3

bottom and top microclimate

IAnaIysis case study & Iiteraturel

L e

\

Facade concept 1 Facade concept 2 Facade concept 3

‘Top fe;cade‘ ‘Bottom f.acade} ‘Top f;cade‘

‘Bottom.facade| ‘Top fa.cade‘ ‘Bottortn facade‘

Quick comparison

Difference in requirements

between office and residential?|

Best concept

ENVI-met facade test

Facade concept 4 X

Final sketch design

Answer main research question

Final design

*For current and future climate
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Methodology - Case study

-Hooghe Rijn located in The
Hague

-Neighborhood suffering from
UHI-effect

-Early stage of design phase

-Complex urban environment

P5 | Tom Elands
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Methodology - Weather files

-Creating a 2050 heatwave scenario
-1% climate year of NEN5060

-Local weather data combined with future KNMI
scenarios temperature data

-End product: hourly weather data of June, July, august
2050 during a heatwave

P5 | Tom Elands

Overschrijdingskans 5% 1%
Maand

Januari 2013 1997
Februari 1996 2012
Maart 2013 2005
April 1996 2007
Mei 2006 1998
Juni 2011 2006
Juli 2013 2006
Augustus 1997 2003
September 1999 2005
Oktober 2001 2011
November 1999 2010
December 2009 2010
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Methodology - Shape design

Facade wind exposure

Wind profile
. Shading environment

Shading facade
Minimizing solar
exposure facade

')
=
(=)
=]
©
S
©
[ =
3
[}
(]

LA

Yo

Skyview factor
Low profile
Compact shape

v/ i

7

23

P5 | Tom Elands



Methodology - Designbuilder

Climate file from previous step as input

East

South

East

P5 | Tom Elands

High altitude

Low altitude

South
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Methodology - Facades

Facade 1
High alt.

Facade 3
High alt.

P5 | Tom Elands

W/W ratio: 60%

0,5m overhang
White metal cladding
Low g-value glazing
Basic insulation

W/W ratio: 70%
External sunscreen
White metal cladding
Low g-value glazing
High insulation

W/W ratio: 90%
External sunscreen
White metal cladding
High g-value glazing
High insulation

W/W ratio: 50%
0,5m overhang
Green facade

Low g-value glazing
Basic insulation

W/W ratio: 30%
External sunscreen
Green facade

Low g-value glazing
High insulation

W/W ratio: 70%
External sunscreen
Green facade

High g-value glazing
High insulation

Facade 1
Low alt.

Facade 2
Low alt.

Facade 3
Low alt.




Opaque: Aluminium white painted

Window to wall ratio: 70%
Roof: green roofing

Methodology - New microclimate
Model chosen facade in ENVI-

met simulation
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foo”o"oo"o“»o»
oooooo000 :
R
4oooo
ooooo (XY

£
s, O U
PN

ek
S

A
W

\

KX
S
R

Roof: Generic roof covering

Opaque: green wall

Roof: combi: green/generic roof covering
Window to

Opaque: Aluminium white painted

Window to wall ratio: 70%
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Results
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Northeast

Southeast
Southwest
Northwest

Receptor 1
Receptor 2
Receptor 3
Receptor 4

Results - Shape
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Results - Shape

Receptor 1: Northeast
Receptor 2: Southeast

Receptor 3: Southwest
Receptor 4: Northwest

P5 | Tom Elands

Avg °C under 22,5m

R1 R2 R3 R4
HR13 24,75 24,74 24,60 24,63
HR12 24,79 24,78 24,69 24,68
HR11 24,78 24,75 24,61 24,64
Avg °C total
R1 R2 R3 R4
HR13 24,44 24,41 24,40 24,41
HR12 24,46 24,42 24,40 24,41
HR11 24,45 24,41 24,40 24,41
Avg °C 52,5-77,5m
R1 R2 R3 R4
HR13 24,43 24,37 24,38 24,39
HR12 24,48 24,37 24,38 24,39
HR11 24,48 24,37 24,38 24,39




Results - Shape

Receptor 1: Northeast
Receptor 2: Southeast

Receptor 3: Southwest
Receptor 4: Northwest

'S

HR 11 HR 12 HR13
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Avg °C under 22,5m

R1 R2 R3 R4
HR13 24,75 24,74 24,60 24,63
HR12 24,79 24,78 24,69 24,68
HR11 24,78 24,75 24,61 24,64
Avg °C total
R1 R2 R3 R4
HR13 24,44 24,41 24,40 24,41
HR12 24,46 24,42 24,40 24,41
HR11 24,45 24,41 24,40 24,41
Avg °C 52,5-77,5m
R1 R2 R3 R4
HR13 24,43 24,37 24,38 24,39
HR12 24,48 24,37 24,38 24,39
HR11 24,48 24,37 24,38 24,39

Average is non conclusive and too broad




Results - Shape

Maximum °C under 22,5m
R1
HR13
HR12
HR11

R2
36,76
36,78
36,74

37,07
37,06
36,99

R3

36,49
36,68
36,49

R4

36,70
36,77
36,65

Maximum °C 52,5-77,5m
R1

HR13

HR12

HR11

R2
35,91
36,04
36,00

35,72
35,71
35,72

R3

35,77
35,70
35,77

R4

35,82
35,82
35,82
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Figure
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1: HR13 14.00.01
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at j=35 (y=177.5(

tial Air Temperature
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Results - Shape

Maximum °C under 22,5m

R1 R2 R3 R4
HR13 36,76 37,07 36,49 36,70
HR12 36,78 37,06 36,68 36,77
HR11 36,74 36,99 36,49 36,65

Maximum °C 52,5-77,5m

R1 R2 R3 R4
HR13 35,91 35,72 35,77 35,82
HR12 36,04 35,71 35,70 35,82
HR11 36,00 35,72 35,77 35,82
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00000
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Figure
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<hal 3

a4 3
Cwwwg
R

1: HR13 14.00.01
07.08.2018
at j=35 (y=177.5(

tial Air Temperature

Maximum is precise enough but not conclusive
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Results - Facade

P5 | Tom Elands

High alt. Low alt.

Climate file from previous step

East

South

East

South

12 x thermal comfort results
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Results - Facade

East facade - 144 hours simulated

P5 | Tom Elands

Class B Class C Class D Class E
Facade type :z;ﬁz % of time :z;ﬁz % of time :z;ﬁz % of time :Z:)rz % of time

Facade 1 low alt 132.0 917 91 6,3 3,0 2,1
Facade 1 high alt 130,0 903 9,9 6,9 4,0 2,8
Facade 2 low alt 132,0 91,7 81 5,6 4,0 2,8
Facade 2 high alt 1380 95,8 6,0 4,2 0,0

Facade 3 low alt 1341 93,1 9,1 6,3 1,0 0,7
Facade 3 high alt 1300 90,3 9,9 6,9 4,0 2,8
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Results - Facade

South facade - 144 hours simulated

P5 | Tom Elands

Class B Class C Class D Class E

Facadle type :z;ﬁz % of time :z;ﬁz % of time :z;ﬁz % of time :Z:)rz % of time
Facade 1 low alt 121,00 840 109 76 9,1 6,3 3,0 2,1
Facadelhighalt | 1500] 847 9,9 6,9 9,1 6,3 3,0 2,1
Pl 2 ), 136,0 94,4 8,1 5,6 0,0 0,0 0,0
pacaceZnichiait 136,9 95,1 7,1 4,9 0,0 0,0 0,0
Facade 3 low alt 130,0 90,3 10,9 7,6 3,0 2,1 0,0
Facade 3 high alt 129,0 89,6 10,9 7,6 4,0 2,8 0,0
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Results - New microclimate

Facade 2 from previous step

P5 | Tom Elanas

Window to wall ratio: 70%
Roof: combi: green/generic roof covering
o Al

Window to wall ratio: 70%
Roof: green roofing
[¢] Al white painted

white painted

Detailed ENVI-met model

2%
Window to wall ratio:
Roof: Generic roof covering
Opaque: green wall

New Microclimate data file
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Results - changed microclimate

Average hourly temperature difference

Passive measures 24,64 24,67 24,54 24,54
No passive measures 24,75 24,74 24,60 24,63
AT in°C -0,11 -0,07 -0,06 -0,09

Passive measures 24,48 24,37 24,38 24,39
No passive measures 24,43 24,37 24,38 24,39
ATin°C 0,04 0,00 0,00 0,00

Maximum hourly temperature difference

Passive measures 36,55 36,77 36,34 36,50
No passive measures 36,76 37,07 36,49 36,70
AT in°C -0,20 -0,30 -0,16 -0,19

P5 | Tom Elands

52,5m-77,5m [W

R2 R3 R4
Passive measures 35,74 35,69 35,71 35,74
No passive measures 35,91 35,72 35,77 35,82
AT in°C -0,17 -0,03 -0,06 -0,08
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Results - changed microclimate

Passive measures 24,64 24,67 24,54 24,54
No passive measures 24,75 24,74 24,60 24,63
AT in°C -0,11 -0,07 -0,06 -0,09

Average hourly temperature difference

Passive measures 24,48 24,37 24,38 24,39
No passive measures 24,43 24,37 24,38 24,39
ATin°C 0,04 0,00 0,00 0,00

Maximum hourly temperature difference
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m R1 R2 R3 R4

Passive measures 36,55 36,77 36,34 36,50
No passive measures 36,76 37.07 36,49 36,70
AT in°C -0,20 -0,30 -0,16 -0,19

Passive measures 35,74 35,69 35,71 35,74
No passive measures 35,91 35,72 35,77 35,82
AT in°C -0,17 -0,03 -0,06 -0,08




Results - Thermal indoor comfort new microclimate

Microclimate data file from previous step

Deéignbuilder simulation

Facade 2 Final Thermal comfort results
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Results - Low
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Altitude

29
28
27
26
25
24

23

Indoor Operative Temperature

22

21

20

19

18

17

16

15

Class B Lower Limit

10 12

Class B Upper Limit

14

16 18 20 22 24 26 28 30
Outdoor Running Mean Temperature

Class C Lower Limit e Class C Upper Limit e Class D Lower Limit = Class D Upper Limit *  Hours

Building :  Hooghe Rijn | Room No. Dwelling
Room Temp. Operative
Alpha
Type : Type Temperature

Analysis Period

summer months
Only Working Hours

Occupied Hours

144 |

Thermal
good
Performance

Comfort

o ki
Bandwidth % of time

Class B 91,7

Class C 6,3

Class D 2,1

W PPD>10% M PPD10-15% ™ PPD15-25% PPD>25%

Class E 0
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Results - High Altitude

29

28

27

26

25

24 . .

23 : * -

Indoor Operative Temperature

22
21
20
19
18
17
16
15
8 10 12 14 16 18 20 22 24 26 28 30
Outdoor Running Mean Temperature
Class B Lower Limit Class B Upper Limit Class C Lower Limit === Class C Upper Limit Class D Lower Limit = Class D Upper Limit *  Hours
. . Thermal 95,8
Building :  Hooghe Rijn | Room No. Dwelling Class B good 100
Performance
75
. Comfort No.of
Room Temp. Operative ) % of time
Alpha Bandwidth Hours 50
Type : Type Temperature
Class B 138 95,8
25
. . 4,2
Analysis Period 3-8 aug Class C 6 4,2 0 0
0 —
P5 | Tom Elands ClassD 0 5 38
! M PPD>10% MPPD10-15% MPPD15-25% M PPD>25%
| occupied Hours [ 144 Clacs F o] o]




Results - Differences

Substantial difference in

climate

Minimal result with ATG
method

P5 | Tom Elands

Class B Class C ClassD Class E
No.of No.of No.of No.of
. % of time % of time % of time % of time
Low Altitude | Hours |” ortim Hours | Hours | Hours |
Old climate low 132,0 917
New climate low 132,0 917
Class B Class C ClassD Class E
No.of No.of No.of No.of
. . % of time % of time % of time % of time
ngh Altitude| Hours |7 " Hours |0 " Hours |0 " Hours |
Old climate low 1380 958 6,0 42 0,0
New climate low 138,0 95 8 6,0 472 0,0

39



Results - Clashin

P5 | Tom Elands

34

33

32

29

28

27

26

25

24

23

Indoor Operative Temperature

22

21

20

19

18

17

16

15

ATG method

10

Class B Lower Limit

12

Class B Upper Limit

14

16

Outdoor Running Mean Temperature

Class C Lower Limit

18

20

=== Class C Upper Limit

22

e,

Class D Lower Limit

26

= Class D Upper Limit

28 30

Hours

Building :  Hooghe Rijn | Room No. Dwelling
Room Temp. Operative
Alpha P P W
Type : Type Temperature
Analysis Period 3-8 aug
Occupied Hours [ 144

Thermal Class B good
Performance
Comfort No.of
om ? 0.0 % of time

Bandwidth Hours

Class B 138 95,8

Class C 6 42

Class D 0 0

Class E 0 0

100

75

50

25

95,8

B PPD>10%

4,2
|

B PPD10-15% ™ PPD15-25%

40
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Results - Clashin
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34

33

32

29

28

27

26

25

24

23

Indoor Operative Temperature

22

ATG method

21
20
19
18
17
16
15
8 10 12 14 16 18 20 22 ° !4 26 28 30
Outdoor Running Mean Temperature
Class B Lower Limit Class B Upper Limit == Class C Lower Limit === Class C Upper Limit Class D Lower Limit = Class D Upper Limit Hours
. . Thermal 95,8
Building :  Hooghe Rijn | Room No. Dwelling Class B good 100
Performance
75
. Comfort No.of
Room Temp. Operative ) % of time
Alpha Bandwidth Hours 50
Type : Type Temperature
Class B 138 95,8
25
. . 4,2
Analysis Period 3-8 aug Class C 6 4,2 0 0
0 —
| Class D 0 0 HPPD>10% MPPD10-15% M PPD1525% M PPD>25%
Occupied Hours [ 144 Class E 0 0

1
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Final Design
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Final design - Shading

Sunscreens not desirable at high
altitudes

Alternatives to sunscreen

P5 | Tom Elands
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Final design - Shading

Sunscreens not desirable at high
altitudes

Alternatives to sunscreen

P5 | Tom Elands

Class B Class C Class D Class E
No.of % of time No.of % of time No.of % of time No.of % of time
South Hours Hours Hours Hours
No sunshading 87,0 60,4 10,9 7,6 6,0 4,2 40,0 27,8
Balconies 2m 104,0 72,2 13,0 9,0 12,0 8,3 15,0 10,4
Low g-value 108,7 75,5 15,0 10,4 9,1 6,3 10,9 7,6
Sidefins 1m 99,1 68,8 14,0 9,7 10,9 7,6 20,0 13,9

balconies/g-value

sidefines/g-value

Class B Class C Class D Class E
No.of % of time No.of % of time No.of % of time No.of % of time
East Hours Hours Hours Hours
No sunshading 108,0 75,0 9,9 6,9 8,1 5,6 18,0 12,5
Balconies 2m 128,0 88,9 6,0 4,2 71 4,9 3,0 2,1
Low g-value 131,0 91,0 9,1 6,3 3,0 2,1 1,0 0,7
Sidefins 1m 120,0 83,3 8,1 5,6 8,1 5,6 8,1 5,6

balconies/g-value

sidefines/g-value

144,0
141,0

100,0
97,9
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Final design - Shading

Sunscreens not desirable at high
altitudes

Alternatives to sunscreen

P5 | Tom Elands

Class B Class C Class D Class E
No.of % of time No.of % of time No.of % of time No.of % of time
South Hours Hours Hours Hours
No sunshading 87,0 60,4 10,9 7,6 6,0 4,2 40,0 27,8
Balconies 2m 104,0 72,2 13,0 9,0 12,0 8,3 15,0 10,4
Low g-value 108,7 75,5 15,0 10,4 9,1 6,3 10,9 7,6
Sidefins 1m 99,1 68,8 14,0 9,7 10,9 7,6 20,0 13,9

balconies/g-value

sidefines/g-value

Class B Class C ClassD Class E
No.of No.of No.of No.of
% of time % of time % of time % of time
East Hours Hours Hours Hours
No sunshading 108,0 75,0 9,9 6,9 8,1 5,6 18,0 12,5
Balconies 2m 128,0 88,9

_-_-_-

balconies/g-value
sidefines/g-value

144,0
141,0

100,0
97,9

0,0
11,0

0,0
2,1

0,0
0,0

0,0
0,0

0,0
0,0

O
0
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Horizontal corner detail

Vertical floor-facade detail Versa wall green facade
Aluminium brackets
F i n a I d esig n - Battening framework
L Plating
£ Versa wall green facade EPS insulation
g LDamp proof membrane Aluminum frame with |
i expanded cork panels 7
£ Aluminium brackets . "
§ i Column anchorlng-| P
L Floor system mounting Water resistant layer
Acoustic dampening

— Hollow steel-concrete floor system

UNP beam

PIR insulation

[Water resistant layer

Vertical bottom detail

Horizontal facade detail EPS insulation

Irrigation piping system

Screed flooring

Aluminum frame with
expanded cork panels

I
o Aluminium window framing
;4;.‘——, Low g-value glazing

‘
Water proof membrane Drainage area

0

Water resistant layer

PIR Insulation Insulated hollow
core slap floorslab

Foundation |
!
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Balcony detail

Final design -

Option 2 0
ol
Vi

Wood slats flooring

Decoupling &
waterproof mat

L o o)

Aluminium window framing

Floor system mounting

Acoustic dampening
|

)
‘ il '8

Option 1
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Optional planter

4

UNP beam |
PIR Insulation

Low g-value glazing

Vertical floor-facade detail

TR T T

[T

Horizontal facade detail

12575

875

—_—

150

Ly

Damp proof membrane
Aluminium brackets
Trespa cladding

Floor system mounting
Acoustic dampening

Hollow steel-concrete floor system

UNP beam

PIR insulation

Water resistant layer

Aluminium window framing
Water proof membrane

Low g-value glazing

PIR Insulation

Trespa cladding 51



Final Design - Thermal

Lower facade |Width A Rc Lower facade thermal bridge  [Width A Rc Upper facade |Width A Rc
Layer [m] [W/m x K] [m2 x K/W] Layer [m] [W/m x K] [m2 x K/W] Layer [m] [W/m x K] [m2 x K/W]
Cork 0,02 0,04 0,5 Cork 0,02 0,04 0,5 Trespa 0,02 0,3| 0,0666667
Cavity 0,04 0,22 0,1818182 cavity 0,04 0,22| 0,18181818 Cavity 0,04 0,22| 0,1818182
Plywood 0,005 0,18| 0,0277778 plywood 0,005 0,18| 0,02777778 Plywood 0,005 0,18| 0,0277778
EPS Insulation 0,17 0,031 5,483871 Wood block 0,17 0,13| 1,30769231 PIR Insulation 0,17 0,029 5,862069
Gypsum 0,0125 0,13| 0,0961538 Gypsum 0,0125 0,13| 0,09615385 Gypsum 0,0125 0,13| 0,0961538
Total 6,2896208 Total 2,11344211 Total 6,2344854
= Z0Nne Heating
= 30—
z
£ 20
g
5 10 —
@
0
6 =smmmm Vech Vent + Nat Vent + Infiltration
= 9
& 4
&
z 27
E 1 - za, 30 mrt 2002- Start DST do, 31 okt 2002- End DST
2002 Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Jan 2002 Day
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Discussion & Conclusion
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Discussion

ATG method vs changing urban microclimates
Passive measures in a single building

Short simulation period

Real estate development and financial aspects
Reaction from SENS (developers of the case

study)

Legislative role in this topic

P5 | Tom Elands




Conclusion

“How can a high-rise residential building in a Dutch urban center integrate passive design
measures to ensure indoor thermal comfort without negatively impacting the temperature of its
surrounding microclimate in future climate scenarios?”

Combining, testing and optimizing different compositions of measures.

Microclimate impact can be minimized and lower UHI-effect, creating another passive measure

Combining adaptation and mitigation allow for symbiosis creating a virtuous cycle for livable cities

P5 | Tom Elands 55








