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Increased UHI-effect

Lower mitigation

Higher temperatures

Increased mechanical cooling

Increased demand for adaptation
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Categorization of different design measures of passive cooling (Prieto, Knaack et al. 2018)
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Avg  0C 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 0C 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  0C 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
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Maximum oC 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 
o
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
X (m)
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Figure 1: HR13 14.00.01 

07.08.2018

x/z Cut at j=35 (y=177.5000 m)

Potential Air Temperature 

 below 35.79 °C

 35.79 to 36.00 °C

 36.00 to 36.20 °C

 36.20 to 36.41 °C

 36.41 to 36.61 °C

 36.61 to 36.82 °C

 36.82 to 37.02 °C

 37.02 to 37.23 °C

 37.23 to 37.43 °C

 above 37.43 °C

Min: 35.59 °C
Max: 37.63 °C
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No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

132,0 91,7 9,1 6,3 3,0 2,1

130,0 90,3 9,9 6,9 4,0 2,8

132,0 91,7 8,1 5,6 4,0 2,8

138,0 95,8 6,0 4,2 0,0

134,1 93,1 9,1 6,3 1,0 0,7

130,0 90,3 9,9 6,9 4,0 2,8

Facade 3 low alt

Facade 3 high alt

Class E

Facade 1 low alt

Facade 1 high alt

Facade 2 low alt

Facade 2 high alt

Facade type

Class B Class C Class D
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No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

121,0 84,0 10,9 7,6 9,1 6,3 3,0 2,1

122,0 84,7 9,9 6,9 9,1 6,3 3,0 2,1

136,0 94,4 8,1 5,6 0,0 0,0 0,0

136,9 95,1 7,1 4,9 0,0 0,0 0,0

130,0 90,3 10,9 7,6 3,0 2,1 0,0

129,0 89,6 10,9 7,6 4,0 2,8 0,0

Facade 1 high alt

Facade 2 low alt

Facade 2 high alt

Facade 3 low alt

Facade 3 high alt

Class B Class C Class D Class E

Facade 1 low alt

Facade type
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R1 R2 R3 R4

Passive measures 24,64 24,67 24,54 24,54

No passive measures 24,75 24,74 24,60 24,63

ΔT in 
o
C -0,11 -0,07 -0,06 -0,09

R1 R2 R3 R4

Passive measures 24,48 24,37 24,38 24,39

No passive measures 24,43 24,37 24,38 24,39

ΔT in 
o
C 0,04 0,00 0,00 0,00

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

ΔT in 
o
C -0,20 -0,30 -0,16 -0,19

R1 R2 R3 R4

Passive measures 35,74 35,69 35,71 35,74

No passive measures 35,91 35,72 35,77 35,82

ΔT in 
o
C -0,17 -0,03 -0,06 -0,08
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% of time
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No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

132,0 91,7 8,1 5,6 4,0 2,8

132,0 91,7 9,1 6,3 3,0 2,1

Low Altitude

Class B Class C

Old climate low

New climate low

Class D Class E

No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

138,0 95,8 6,0 4,2 0,0

138,0 95,8 6,0 4,2 0,0New climate low

High Altitude

Class B Class C Class D Class E

Old climate low
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No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

87,0 60,4 10,9 7,6 6,0 4,2 40,0 27,8

104,0 72,2 13,0 9,0 12,0 8,3 15,0 10,4

108,7 75,5 15,0 10,4 9,1 6,3 10,9 7,6

99,1 68,8 14,0 9,7 10,9 7,6 20,0 13,9

131,0 91,0 9,9 6,9 3,0 2,1 0,0 0

127,0 88,2 11,0 7,6 6,0 4,2 0,0 0

South

Class B Class C Class D Class E

No sunshading

Balconies 2m

Low g-value

Sidefins 1m

balconies/g-value

sidefines/g-value

No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

No.of

 Hours 
% of time

108,0 75,0 9,9 6,9 8,1 5,6 18,0 12,5

128,0 88,9 6,0 4,2 7,1 4,9 3,0 2,1

131,0 91,0 9,1 6,3 3,0 2,1 1,0 0,7

120,0 83,3 8,1 5,6 8,1 5,6 8,1 5,6

144,0 100,0 0,0 0,0 0,0 0,0 0,0 0

141,0 97,9 11,0 2,1 0,0 0,0 0,0 0

East

Class B Class C Class D Class E

No sunshading

Balconies 2m

Low g-value

Sidefins 1m

balconies/g-value

sidefines/g-value
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Lower facade Width λ RC

Layer [m] [W/m x K] [m2 x K/W]

Cork 0,02 0,04 0,5

Cavity 0,04 0,22 0,1818182

Plywood 0,005 0,18 0,0277778

EPS Insulation 0,17 0,031 5,483871

Gypsum 0,0125 0,13 0,0961538

Total 6,2896208

Lower facade thermal bridge Width λ RC

Layer [m] [W/m x K] [m2 x K/W]

Cork 0,02 0,04 0,5

cavity 0,04 0,22 0,18181818

plywood 0,005 0,18 0,02777778

Wood block 0,17 0,13 1,30769231

Gypsum 0,0125 0,13 0,09615385

Total 2,11344211

Upper facade Width λ RC

Layer [m] [W/m x K] [m2 x K/W]

Trespa 0,02 0,3 0,0666667

Cavity 0,04 0,22 0,1818182

Plywood 0,005 0,18 0,0277778

PIR Insulation 0,17 0,029 5,862069

Gypsum 0,0125 0,13 0,0961538

Total 6,2344854
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