
. 
, . 



 A



c

0

20

40

60

80

100

120

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours

D
H

June 1977-1989

June 1990-2004

July 1977-1989

July 1990-2004

d

0

20

40

60

80

100

120

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours

D
H

 August 1977-1989t

August 1990-2004
September 1977-1989

September 1990-2004

June 77-89

June 90-04 July 77-89

July 90-04

Sept 77-89

Sept 90-04

August 77-89

August 90-04

 30
C, 

  1990-2004, 
  1977-1989. T

.

  to 30-40 %.

.



, 

25  28 C, 

.

 28 C,  9
, 10 

,   6 



.  

.  

  

.





 30
C, 

  1990-2004, 
  1977-1989. T

.

  to 30-40 %.

.



  
 L. Howard  1833 

 :

-T



 30

 120 
  

.

,



 40 



 –

  

, 

.
 van,

 20 , 
.

, 

.



 ?

.

 .





 40
, 

 10 C.

H 

, 

 20 %.

Cooling Load  : 26 CCooling Load  : 26 C

6.5
8

6.5
8

6.58

8.1
1

9.64

11.2

11.
2

12.
7

14.2

7.3
3

8.0
9



, (KW), (KW)

.



 25 %.



 15 . 
 430 .

 83 MW 
 65

.



.
 1.5 

.    CO2   0.3-0.4 .



.

 28 % 

, 

73 %.

,  8 % 

, 
  63 %.



26,0

28,0

30,0

32,0

34,0

36,0

38,0

40,0

1 94 187 280 373 466 559 652 745 838 931 1024 1117 1210 1303

Te
m

pe
ra

tu
re

21,0

23,0

25,0

27,0

29,0

31,0

33,0

35,0

37,0

39,0

16/5/2007 22/5/2007 28/5/2007 3/6/2007 9/6/2007 15/6/2007 21/6/2007 27/6/2007

Te
m

pe
ra

tu
re

21

23

25

27

29

31

33

35

37

26/5/2007 30/5/2007 3/6/2007 7/6/2007 11/6/2007 15/6/2007 19/6/2007 23/6/2007 27/6/2007 1/7/2007 5/7/2007 9/7/2007 13/7/2007 17/7/2007

Te
m

pe
ra

tu
re

 60 

, 

2007.

 50 % , 

 34 C, 
 42 C.

 145
 34 C.



.

100 ,   0,6
Euros/m2, 12.5 Euros ,

  195
Euros/ , 1.2 Euros/m2, 

87 Euros/ .



J   F   M   A   M   J   J   A   S   O   N   D

.

.

.



10,2 cents / kWh

3,9 cents / kWh

2.6 cents / kWh



 C02



 ??

 :

) T
, , ...

b) , 
, 

 ::

b) 



 150 - 200
W/m2, 

.

 1-2 C.



AA

: 

0
20

40

60

80
100

1 3 5 7 9 11 13 15 17 19 21 23 25

Q
 (W

/m
*m

)

Passenger cars

Taxi

Forthga<3.5t

Buses

Mopeds

TOTAL Q

:

0
10
20
30
40
50

1 3 5 7 9 11 13 15 17 19 21 23 25

Q
 (W

/m
*m

)

Passenger cars

Taxi

Forthga<3.5t

Buses

Mopeds

TOTAL Q

0

50

100

150

200

1 3 5 7 9 11 13 15 17 19 21 23 25

Q
 (W

/m
*m

)
Passenger cars

Taxi

Forthga<3.5t

Buses

Mopeds

TOTAL Q

0 10 20 30 40 50 60 70
25

26

27

28

29

30

31

32

33

34

35

Solonos

Valaoritou

0 10 20 30 40 50 60 70
25

26

27

28

29

30

31

32

33

34

35

Reference



Golf

. (09:00)



11

11.5

12

12.5

13

13.5

14

14.5

15
 –

11
:0

0 
–

1 
 2

00
8

 –
–

1 
 2

00
8

pm2.5

20 60
g/m3



:



 :

 :
.

1.

.
2. 

.

GREECE NEEDS NEW CLIMATIC POLICY



 :

- H A

.

,
, .



.

, 200-400 .

 10000 2.   ‘ 

.



Temperature difference at the perimeter of the Park

0

1

2

3

4

5

6

7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Points

Te
m

ep
ra

tu
re

(o
C

)

12:00-13:0014:00-15:0016:00-17:00



Golf

. (15:21)



:
Lawrence Berkeley Lab

  +

1.5 – 2 C 

 11 %.

, 

 10 % 32

34

36

38

40

42

44

1 2 3 4 5 6 7 8 9 10 11



 - Mitigation

  
  

,  

, 

.

 :

) ) 



 1 : 

2 : 

3 : 

4 : 





20 30 40 50 60 70time : 13:30
Cool paint

Cool paint





cool cool

standard standard

 12 C

.



10 20 30 40 50 60 70 80
(x 0.666 m)

10

20

30

40

50

(x
0.

66
6

m
)

-1
.5

to
0.

0
0.

0
to

0.
2

0.
2

to
0.

4
0.

4
to

0.
6

0 .
6

to
0.

8
0.

8
to

1.
0

1.
0

to
1.

2
1.

2
to

1.
4

1.
4

to
1.

6
1.

6
to

1.
8

1.
8

to
2.

0
2.

0
to

2.
2

2.
2

to
2.

4
2.

4
to

2.
8

2.
8

to
3.

0
3.

0
to

3.
2

3.
2

to
3.

4
3.

4
to

3.
6

3 .
6

to
3.

8
3 .

8
to

4.
0

(o
K)

12:00 LST

Decrease of Surface Temperature
10 20 30 40 50 60 70 80

(x 0.666 m)

10

20

30

40

50

(x
0.

66
6

m
)

-1
.5

t o
0 .

0
0.

0
to

0.
2

0.
2

to
0.

4
0.

4
to

0.
6

0.
6

to
0.

8
0.

8
to

1.
0

1.
0

to
1.

2
1.

2
to

1.
4

1.
4

to
1.

6
1.

6
to

1.
8

1.
8

to
2.

0
2.

0
to

2.
2

2.
2

to
2.

4
2.

4
to

2.
8

2.
8

to
3.

0
3.

0
to

3.
2

3.
2

to
3.

4
3.

4
to

3.
6

3.
6

to
3.

8
3.

8
to

4.
0

oK

12:00 LST

Decrease of Ambient Temperature



-1

-0,5

0

0,5

1

1,5

2

2,5

3

3,5

4

0:00 4:48 9:36 14:24 19:12 0:00

Te
m

pe
ra

tu
re

 D
iff

er
en

ce
 

(C
)

Time

(cool-PCM)blue (cool-PCM)black

 coatings, 

. 
. 

 3.5 C



.

 :

) 

) 

,  

)   , ( ), 



.

.  



0 10 20 30 40 50 60 0 20 40 60 80

0 20 40 60 80 0 20 40 60 80 100



0

10

20

30

40

50

60

70

0:00 2:24 4:48 7:12 9:36 12:00 14:24 16:48 19:12 21:36 0:00

time

te
m

pe
ra

tu
re

 (C
)

59.7 C

54.8 C --- > 4.9 K

38.8 C --- > 20.9 K



38.0°C

68.8°C

40

50

60

AR01



0

10

20

30

40

50

60

0:00 2:24 4:48 7:12 9:36 12:00 14:24 16:48 19:12 21:36 0:00

time

te
m

pe
ra

tu
re

 (C
)

Common

Cool

Thermochromic

54.6 C

50.2 C --- > 4.4 K

37.6 C --- > 17.6 K



34.6°C

65.6°C

40

50

60

AR01

thermo

cool Thermo+TiO2

common Cool+Ti



    

Cool Asphaltic materials have
been developed and tested
The materials can replace
conventional asphaltic
materials and are available at
different colors.

They present a much higher
reflectivity and also a lower
surface temperature compared
to conventional asphalt
materials..
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