
1

1  

, 

. 

. 

, 

.

, , 

.

 2004  3,8% ,

.

, 

, 

, 

. ,  33 

, 

. 

.

, , 

, 

.

, 

, 
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.

, 

, .

, 

, 

, 

.

, , 

. , 

, 

.

,

, 

.

, 

, 

, 

, 

, 

. 

, 

.
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4

2.1  

, 

, 

. 

. 

, , 

.

, 

, 

, 

. 

, 

, 

.

, . 

, 

 ( ), 

. , 

, 

 ( ). 

. 

, , 

.
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 2.1 

, .

1985

26%

37%

18%

5%
14%

1997

24%

35%

20%

7%

14%

 2.1:  1985  1997
                               ( , 2001)

 2.1 

.  1/5 

, 

. ,

 1985

 1997 .
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1985

25%

42%

16%

12% 5%

1997

16%

41%
21%

16%
6%

       2.2:  1985 
                                1997 ( , 2001)

 2.2, 

. 

, 

 (-36%)  1985-1997. , 

, 

(31%). , 

.
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1985

32,9%

60,8%

0,4%
6,0%

1997

34,9%

58,8%

1,0%
5,4%

 2.3:  1985  1997
                              ( , 2001)

 2.3 

, 

, 

 95% . , 

, 

. 

 1997, 

. .
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2.2  

. 

, 

. , 

, , , 

 2.3). 

.

, 

, 

. , 

, .  20 

.1559/1985 , 

.

, 

. 2244/1994, 

. 

. 

 ( ) 

, 

,  KWh

.



9

 ( .2601/1998, .2773/1999, .2941/2001, .3175/2003).

 2001/77/

, 

 2010, 

 20,1% . 

. 3017/2002.

 2003 

52,2 TWh ( , 2003), , 

2010  72 TWh, 

 14 TWh. ( ,

2003). , 

 1997,  3,94 TWh (  2001/77/ ).
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2.2.1  

, 

. 

. 

, , , ,

 (www.cres.gr).

, ,

. 

, 

.

,  2001  257

MW . , 

,  300 MW,

, 

 ( , 2003).

 2.1: 
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2.2.2  

, . 

.

,

, 

. , 

, 

,  (www.helapco.gr).

, 

,

.

 2003 

 3 MW. 

, 

2010  15 MW. , 

 10 MW, 

 400  800 W  ( , 2004).

. , 

 40-50% 

, ,

, 

, 

 (www.helapco.gr).



12

2.2.3  

. 

, 

, .

, 

, , , 

, . 

.

, 

, , .

,  172×109 , 

. 

 (ICAP, 2003).

,

. , 

, 

. , 

. 

, 

, , 

. , 

(ICAP, 2003).

, 

 7.500.000 , 

 (ICAP, 2003).
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2.2.4  

  , 

. , 

. , 

, 

 « » .

, . 

, ,

, 

.

,

 2000

. , 

.  150 C ,

 100 C -150  C 

25 C -100 C (ICAP, 2003).

. 

 (325 C -350 C), , 

 (ICAP, 2003).

, 

. 

, 

 (EUROSTAT, 2002).



14

2.2.5  

.

, ,

, 

. ,

 10 MW, 

. 

, 

 (Kaldellis et al, 2004) .

: , , 

», , 

, 

 (ICAP, 2003).

, 

 45.000 MW. , 

,  2000  14 

 42,8 MW. 

,  1994 

.2244, 

 600 MW (Kaldellis et al,

2004).

, 

 (  B.1),  14 

 2927 MW.  2003  5.211 GWh,

 10,3 % 

 ( , 2003 ).



15

2.3  

, 

. 

 B.1 

.

2.3.1 

 « », 

, , , 

. 

, . 

, 

, 

.

, 

. , 

, 

. 

, 

.  2004 

,  3,8% , 

 1,4% ( , 2004),  1998 

,  18,5 

(ICAP, 2003).

 ( .1), 

750 MW,  2003  3.311 GWh 

 6,6% 

 ( , 2003 ).
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2.3.2  

, 

.  « », 

, 

. ,

 30%  CO2 , 

. , 

 CH4.

, 

 155×1012 m3. , 

 1999  2,4×1012 m3, 

(www.iea.org).

 2.1  1997, 

 20% .

, ,

. 

 ( ) 

. , 

, 

.

, 

, 

.

 2003, 

.1),  1581 MW  7.631 GWh,

 15,1% .
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2.3.3

, 

. , 

, 

, .

 5×109 ,  70%

 30% 

 (www.dei.gr).

, 

 (ICAP, 2003). 

 1000 kcal/kg  1350

kcal/kg . , 

. , 

, , , 

., . 

, 

42%  CO2 .

, 

.

,  5.287 MW. 

 2003  31.642 GWh, 

 62,7%  ( , 2003 ). .1

.
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2.4  

, 

, 

. , 

, 

 50  80 KWh,  4.598 KWh.  2.4

 1990-2003.

0

10

20

30

40

50

60

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

 (T
W

h)

 2.4:  1990-
                           2003 ( , 2003 )

, 

, 

 -  - 

.

, 

.

, . ,

, 

.
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62,7
6,6

10,3

15,1
1,2 4,1

.

     2.5:  ( , 2003 )

  , ( ,

, , , , ) 

.  18 

 4.437 MW.

   - 

, , 

 850 MW.

  . 

, 

300 MW. 

 1186 MW, 

. 

. 

, ,

 360 MW.
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, 

 18, 

 50. , ,

. 

 437 MW. 

 375  320 MW . 

, 

 B.1), . , 

 3.060 MW.

  , ’ 

. 

 18 

 514 MW. 

. 

 530 MW .

  , 

,  206 MW 

 10 .

  , 

, .

, 

.

, 

 30 MW. 

,  37 MW ( , 2003 ).
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2.5  

  , 

, , 

.

  

 1999-2003. 

, ,

 I  II .

 1999. , 

 58 MW . , 

 1999 ,  560 MW.

9.385

9865

9868

10358

10685

8.500 9.000 9.500 10.000 10.500 11.000

1999

2000

2001

2002

2003

MW

 2.6:
                                      1999-2003 ( , 2003 )

   1999  2003 

, 

13,8% . .

, 

, .
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2.6  

 2.7 , , 

,

.

 2.7, 

, 

.

,  (-12,1%) 

.

, 

, 

. ,  1999  2001 

 50,8%,  2001  2003 

 44,6%.

70,3

68,9

68,2

65,1

62,7

8,8

9,6

7,8

7,1

6,6

8,9

12,4

12,4

14

15,1

11,6

9,1

5,7

10,3

5,4

6

4,1

7,1

0% 20% 40% 60% 80% 100%

1999

2000

2001

2002

2003

.

 2.7:  1999-2003
                            ( , 2003 )

 1999-2003, 

,  69,6%.
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,  2.7 

2003,  6,6% ,  25% 

 1999.

,  4  6% 

2001-2003. .

,  2.7,

, , 

 1% 

.

2.7  

  

, 

 150 kV  400 kV 

.

   2.1, 

.

 1 2 1 2 1 1

 (kV) 150 400 150 400 400 400

(MVA)
138 1400 138 1400 1400 1400

 2.1:  (www.dei.gr)
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 ENEL 

 2002 

,  500 MW  400 kV. 

 2002, 

. , 

, , 

 2006 (www.dei.gr).

, 

. , 

.

, 

.

2.7.1   - 

 1999  2003 

.

 2.8 , 

 1999-2003, 

,  1999  2000.

. 

, 

. , 

, .
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,  2002 

.

-1.500.000
-1.000.000

-500.000
0

500.000
1.000.000
1.500.000
2.000.000
2.500.000
3.000.000
3.500.000
4.000.000

1999 2000 2001 2002 2003

        2.8:   1999-
                                  20031 ( , 2003 )

2.7.2   - 

, 

, .

, , 

,

.

   2.9  2.10, , 

, 

, 

.

1  , 
.
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0

500.000

1.000.000

1.500.000

2.000.000

2.500.000

3.000.000

3.500.000

1999 2000 2001 2002 2003

    2.9:  1999-2003  ( , 2003 )

0

200.000

400.000

600.000

800.000

1.000.000

1.200.000

1.400.000

1999 2000 2001 2002 2003

    2.10:  1999-2003  ( , 2003 )

   1999  140.007  215.150

MWh  2000  14.880 MWh 

 ( , 2003 ).
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3.1  

, 

. , 

, 

.

, 

, 

, , , , 

, .

,

. 

.

 (H2O),  (SO2) 

(NOx), ,  (HNO3) 

(H2SO4) . 

, , . 

 pH , 

. 

, 

.

, 

 ph , 

.
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3.2  

,

, 

.

’ ,  1988 

. ,  

. 

, , 

, 

 (UNEP, 2001).

 1992 , 

.  178 , ,

. 

(www.un.org/geninfo/bp/enviro).

 1994, 

,  1995 .

 3  (COP 3) 

. 

 , 

, 

.

,  CO2

 2008-2012  5,2% 

 1990 (Georgopoulou et al).
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, , 

, , 

. 

, , 

, 

. ,

,

, 

.

, 

, 

, 

.

, 

, 

.  25% 

 36% 

 1990 (T pfer, 2002).

, 

 2004 , 

, , 

.  16

 2005 

 128 . ,

, 

 6  7

 (2000)  (2001) , 

, 

.
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, :

1. 

    ,

2. ,

3. .

3.3  

 (Emissions Trading), 

.  ,

, , 

.

, 

 95% , 

 3  (1/1/2005-1/1/2008)  (  2003/87/  13

 2003).

, 

, , 

, 

. 

, 

, 

.
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2. 

, 

. 

, 

, 2004 ).

, 
3.

3.4  

 (Green House Gases - GHGs) 

, :  (CO2),  (CH4), 

 (N2O),  (HFCs),  (PFCs) 

 (SF6) (Georgopoulou, 2005). 

, 

.

 CO2 ,

, 

.  CH4 , 

 ( ), 

2 , 
, 

.
3   

 ( , 2004).
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, 

.

3.5  

 3017  2002. ,  2

 2000-2010, 

 ( ) 5/27-2-2003. ,

.

, 

, 

, 

, 

, 

.

,  2003/87/  13

 2003.  2003/87/ , 

,

 ( ). 

, 

, 

, , 

, 

.

, 

, 

 25% ,  2008-2012
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(Rapanos and Polemis, 2004).  CO2,

CH4  N2O  1990,  PFCs, HFCs  SF6  1995.

, 

,  1990. 

110.212,31 kt CO2 eq 4 ( ).

 2008-2012 

  5 × 1,25 × 110.212,31 = 688.826,94 kt CO2 eq , 2004 ).

 3.1, ,

 CO2 , 

 80% (Floros and Vlachou, 2005).

 3.2 ,  1990-

2002.  C 2

,  80% , 2 , CH4, HFCs

 PFCs.

0

20000

40000

60000

80000

100000

120000

140000

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

kt
 C

O
2 

eq

 3.1:  CO2 , 
                          1990-2002 ( , 2004 )

4   (t CO2 eq) 
(CO2),  (CH4, N2O, PFCs,  HFCs  SF6 ), 

 (  2003/87/  13  2003).
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 2004, 

 2002,  20,9%, 

 25%  2008-2012.

0

20000

40000

60000

80000

100000

120000

140000

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

kt
 C

O
2 

eq

CO2
CH4

N2O
HFCs

PFCs

 3.2 : , 
                            1990-20025 ( , 2004)

, 

, 

)  2005-2007, . 

.

, . 

, 

2000-2003, , 
6.

,  3.1.

5  (SF6) , 
.

6 , 
, .
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 CO2
(kt CO2 eq)

162.796.273
12.188.841

 1.869.235
2.300.712
33.599.328
2.433.461
326.596
2.073.294

622.116
3.232.883
221.442.739

 3.1:  CO2  2005-2007 
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4.1  

  , , 

, 

.

  , 

, .

  , 

, ,

.

   96/92/  19  1996, 

. 

. ,

 19/2/2001 

.

  , 

 2003/54/  26

 2003

.

    , 

 96/92/ , 

. , 

, 

, 

.

  ,

, , 

, 
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.

4.2  

  

 2003/54/

. 

, 

. 

, 

.

  :

•

,

•

,

•

, 

,

• ,

, 

, ,

•

• , 

 (O  2003/54/ ).

  , 

, 

 -  – 

.
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  , , , 

 (O  2003/54/ ).

4.3   ( )

  ,  1999 

)  2773/22/12/99 

 96/92/ . 

, .

   , 

, ,

 (www.rae.gr).

  

, 

. ,

, 

, 

, , 

 (  2003/54/EK).

  , , 

, 

.

  , 

, 

.

  , 

, 

. 

,

.

  , , 

, 
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, 

 (www.rae.gr).

4.4
)

     328 ’ 

2003/54/ , 

 (

).

 ( .)  51% 

 49% 

. ,

, 

, , ,

 ( . 328/268, 2000). 

, :

) 

, ,

) , 

, 

,

) , ,

. 

, 

. , 

,
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) ,

) , 

) , 

 (www.desmie.gr).

4.5  

  , 

, 

, , , 

.

  , 

.

 (

2003/54/EK).

  

, , 

, , , 

, 

.

:

• ,

• ,

•

•  (  2003/54/EK).
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4.6  

  

. 

.

:

) 

,

) 

) 

 (O  2003/54/ ).

4.7  

  ,

, 

.

  , , 

.

  , 

, 

, .

  , , 

, 

, 

, , 

 (O  2003/54/ ).
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4.8

, 

, 

. , 

 (  2003/54/EK).

, . , 

, 

. , 

, 

.

, 

.

, , 

, , 

. 

.
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5.1  

, 

. 

. 

 ( ) 

, 

, .

, 

, . 

, , ,

, .

, 

, 

, . 

, 

 ( , 1992).

, 

3000 ., ,  6

. . 

, 

.

 ( , ,

, ) . 

, , 

, .

, 

. 

, 

. , 
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, 

.

, 

, 

 19  ( ,

1992).

.  1864 

 «Roux et cie»,  1873 

,  «

». ,  1875 

 «Compaignie Francaise des Mines du Lavrium». 

 60  ( ,

1992).

 19 , 

, 

.  1867  «Roux et

cie»  1200 

 10% .

,

. 

 1864  10000 

 20 , 

. 

, 

. , 
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 «company towns»7

, 1992).

. 

 (1882), 

 (1887) 

1884.

 20

. 

. 10 20 

, , , 

.  1907  1920 

50%,  1922 

 ( , 1992).

. 

, ,

 « » .

 1950 

,

, 

. 

 1972 

)  1982 ( , 1992).

7  «company towns»  1830-1930, 
. , ,

.
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, 

. 

,

.  « » 

70 80

, 1992).

5.2   - 

.  10612  , 

 13246 . 

 6 , 

8558  3482 .  59

 7430  687 . 

 4600 ( ,  2001).

 5.1: 
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5.3  

,

. 

:

 ( , , )  2,9% 

.  ( , ,

, )  65,6% 

.  ( , 

)  27,5% .

, 

. 

, 

.

, 

 3886  3372.

,  459,  10,6 %

, 

 905  21,2 %  ( , 

2001). , 

.

5.4  

 (  15

 1515/85), 

, .

2 , ( . 17/27.2.98 - 

125 ) . , 
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,  V 

 ( ).

, 

 (  8). , 

, 

, , 

 (  7.4 

7.15).

5.5  

, ,

.

, 

, , 

, , 

.

, 

. 

, 

 ( , 1995).
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, 

. 

,

.

, 

, 

, 

 ( ,

1995).

5.6  

(3000 .) 

. 

, ,

.

. 

, , , 

.

, , 

. , , 

, , 

, 

 ( , 1992).
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, , 

 (5 .), 

 19 .

, ,

, 

, , , .

.1469/50 

 ( : /577/17559/

28.4.87 -  227/ /6.5.87) .

, 

, 

 (www.culture.gr).

 5.2:  CFML  (www.eranet.gr)

, 

 (Compagnie Francaise

des Mines du Laurium - CFML), 

 ( , 1995).
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 5.3:  CFML  (www.eranet.gr)

5.7  

5.7.1  

 1999-2000,

 700 

 0,17% . 

, 

.

 , .

 0,31%

, .

, 

. ’ , 

, 

. 

 52% 

.
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5.7.2  

. , 

, :  ( ), 

., 

DOW Chemicals S.A.,  – . 

 ( ).

, 

, 

.

5.7.3  

, 

, , 

. 

.

, 

 camping. , 

. , 

.

5.8  

, 

.
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, 

, 

. , 

 « » 

. 

.

, 

, . 

.

, ,

. ,

,

 -  E  -  - K  -  – M  -

 -  - A . 

, 

, .

, 

. 

, 

, 

. 

, 

 ( , 11/3/2005).
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 5.1:  (www.eranet.gr)

, 

» 

, 

.

, 

. 

.
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6.1  

 200.000 . 

, . 

. 

.

, 

. 

42.500 ,  5.250 .

, .

, , , , 

, 

, 

,

.

, 

, .
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6.2  

, , 

. 

, , , 

. 

, 

.

6.3  

, 

:

) 

) 

) 

      ( , 1992).

’ 

. , 

. 

, . 

. 

 ( , 1992).

 - 

Lithodendron (  and Petrascheck, 1956).
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  , 

, 

, , . 

, . 

. 

, , . ( , 1992).

. 

.

6.4  

. .

, 

.

6.5  

, 

.

, 

, 

,

 ( , 1992).

. 
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.

, 

, « » 

, 

 ( , 1992).

6.6  

,

. , 

. 

 Petrascheck, 1956).

, , 

. 

 – , 

, 1992).

6.7  

, , 

. , , 

8 ( , 1992).

8  ( ) 
.

 ( )  Coriolis (
). 
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,  – 

.

,

, 

. , 

17,5 C.

 ( )  ( )

 (m)

37  45  00 24  04  00 40

37  45  00 24  03  00 100

37  45  49 24  03  58 118
 6.1: , 

                      

0

5

10

15

20

25

30

 ( 
C

)

    6.1: 
                             

, ,
. 

" , (www.eosa.gr/meteo) .
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,  6.2 

, 

. 

. 

 82 mm  0,6 mm.

’ , 

.

0
10
20
30
40
50
60
70
80
90

 (m
m

)

    6.2: 

, 

 6.3,  62%  74%.

54
56
58
60
62
64
66
68
70
72
74
76

 6.3: 
                            ( )
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6.8  

, 

. 

, , , 

.

, 

,

- , 

. 

(3,7%), 

 ( , 1992).
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 6.4: 
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6.9  

, ,  (pine

woods) . :

- Centaurea attica asperula

- Centaurea lauvreotica

- Centaurea raphanima mixta

- Dianthus serratifolius

- Malcolmia graeca

- Onobrychis ebenoides

, 

, 

. 

, 

,  ( , 1992). , 

, 

, 

, 1989).

6.10  

, 

. 

. 

, . 

, , , , .
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 6.1: 
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7.1  

)  

. 

,  404.997 m2

 300 . , 

, 

 60 . 

 7.1,  7.1.

 7.1: O  N

 1969 

 1972. 

 1973,  IV (

)  1997. 

 1.186 MW,  2006 

.

, 

. 

, , 
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, . 

,  200m,

 48m  15m . 

 60.000 .

 7.1: 



68

7.2  

. , 

V  ( .)9.

7.2.1  

,  150 MW 

 1972.

7.2.2  

,  300 MW 

 1973.

7.2.3  

 ( ),  176 MW 

 1997 

 Diesel ( .).

7.2.4   IV

 IV ( ),  560 MW 

 1999 

 Diesel ( .).

7.2.5   V

 V  ( .), 

 2006, . 

 385 MW, 

.

9 , 

. , 

 (www.hachp.gr).
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7.3  

 150

kV  400 kV.  150 kV 

,  400 kV  IV. 

 V,  IV, 

 400 kV.

, 

. 

 150 kV, 

 IV  400 kV.

0

1

2

3

4

5

6

7

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

M
W

h 
( 1

0 
)

 7.2:  (MWh)  1972-2002

, .  1998 

, 

, . 

 1998 , 

 IV.  V,

 2.234.450 MWh

.
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7.4   -  - 

7.4.1   ( 3 , )

 3 10

.  

,  20.000 - 30.000 . 

, 

. 11,

 29.500m3 , 12

 22.500m3. , 

. 

, 

. 13 (LHV) 

 9.600 kcal/kg 

 60 C.

7.4.2  Diesel ( )

 diesel 

, 

V. .

 diesel, 

3.500 . , 

 ( .)14   22.500m3. 
15 . 

V

10  995 kg/m3,
 9600 kcal/kg  2,6%. 

 3 ,  980 kg/m3,
 9790 kcal/kg  0,7%.

11  ( .) . 
 64.680m3, 

 35.500m3.
12 H  22.500m3.
13 ,

.
14  ( .)  (diesel), 

 22.500m3

.
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 diesel

 100m3,  ( )16

 1.140m3  1.600m3. V 

 diesel, 

. 

(LHV)  diesel  10.060 kcal/kg.

7.4.3  

 IV .

, 

, 

. 

, ,

, , 

. , 

,

 7.1.

 % . 

 (CH4) 98 91,2

 (C2H6) 0,6 6,5

 (C3H8) 0,2 1,1

 (C4H10) 0,2 0,2

 (C5H12) 0,1 -

 ( 2) 0,8 1

(CO2)

0,1 -

17

8.600  9.200 kcal/Nm3 9.640  10.650  kcal/Nm3

 7.1:  ( , 2003)

15 , 

.
16  ( .), . 2.000 m3.
17

.
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7.4.4  

, 

.2. 

, .

,  20 . 

 200 kg  20 kg. 

 IV, 

.

, ,

, 

 ( . 82/25.2.2004 - . 64/2.3.2004).

7.5  

 35 t/h  65 t/h

, 

550.000 .  diesel, 

 III  35,5 t/h  IV 94 t/h. 

 700 

diesel. ,  III

 42.000 m3/h,  21.000 m3/h ,  IV

 108.000 m3/h  36.000 m3/h . 

800 × 106 m3.

 V  ISO18

 67.500 m3/h. , 

V  400 × 106 m3 .

18  ISO , 
.
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7.6  

 - IPPC (96/61/ ) 

 (Best Available Techniques - B.A.T.) 

.

, 

. , 

diesel ,

 100% ’ .

. , 

, 

 ( ) . 

, 

, 

 ( , 2003 ).

, 

 - 

. 

, 

.
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7.7  

,

 ( , diesel, 

), ,

, 

.

, 

.

, . , 

, 

.

, 

.

         7.2:  
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7.8  

, 

, .

,

, 

.

, , 

 (  19396/1546/1997). , 

 :

•  ( )

•   Ni – Cd , Hg 

•

•  – 

, 

,  :

•

•

•

•

•

•

•

•

•

, 

, 

.
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7.9  

, 

, , , , 

, .

7.9.1  

. 

. 

. , 

, 

, . 

 kg, 

 (SF6) ’ .

, 2004 ).

7.9.2  

, 

, .

, 

, . 

, 

, . 

:

• ,

 800 lt,  1,1m×1,1m×1,1m, 

 (  – ,

) ,

• ,

 600 lt,  1,2m×1m×0,8m, 
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 – 

,

• ,

 1000 lt,  1,2m×1m×1,5m, 

, 

,

• ,  1000 lt, 

1,7m×1,5m×0,5m, 

,

•  PVC , 

30 lt,  0,95m  0,2m.

, , 

. 

, 

, 

 ( , 2004 ).

, ,

.

7.9.3  

, 

. 

. , 

, 

, , 

.
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,

, ,

. , 

 UN -  ( , 2004 ).

, ,

 ( , 2004 ).

, . 

,

 100 , 

.

, 

.

7.9.4  

,

, ,

. 

.

, 

.

, 

. 

 ( , 2001).
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, 

.

, 

, 

, 

 UN, 

 UN ( , 2004 ).

, 

, 

.

7.9.5  

, 

. 

, 

, 

. 

 ( , 2004 ).

, :

• , 

 ( ),

• Ni – Cd, 

.115,  80/ /5.3.2004),

• , , 

.
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7.9.6  

, 

. 

. 82/2004 

, 

 PCBs ( . ).

,  ( , 

) 

, .
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7.10   ( )

 30 m3/h  55 m3/h, 

. :

• , ,

• ,

•

• .

, 

.

. 

, 

. 

.

, ,

.
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7.11   ( )

, 

. , 

, ,

.

, 

.

 350 . ,

 300 

 V, 

.

, 

 15 

.

 (4831/1-2-88) 

.

 7.3, 

.
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pH 7,8

0,92 mS/cm

85 mg/l

1,9 mg/l

520 mg/l

BOD5 50mg O2/l

COD 211 mg O2/l

Fe ( ) 1,2 mg/l
 7.2:  ( , 2004 )

, 

. 

 ( ) . 

, 

. , 

.

7.12  

,  70 

.

 5 , 

. 

 I  II  200-300 .

, , 

. 
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, 

.

, 

 V 

, 

.

7.12.1

, 

.

7.13   – 

 24 , 

. , 

, 

. 

 ( . 1180/81), 

 65 db(A) .

,

. ,

, 

. , 

, 
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.

, 

,  ISO 1999:1990, 

.

, , 

, .

7.14  

 3104/19-9-

1997 , 

. ( .2773/1999  42) 

 1085/2001, 

 ( .2941/2001  8).

 V, , ,

01-07-2006 ( 5/ 7/770/12555/16-07-2003).

7.15  

, . 

, 

.

, 

, 

. , 
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 5 , 

 ( , 2004 ).

,  0,6 km2

. , 

 900  – , 

.

, 

 20  35 

 -

).

 7.4, 

. 

 V,  159.900 m3/h  44,42 m3/sec  124.900

m3/h  34,69 m3/sec .

 I 150 MW 22.500 m3/h

300 MW 41.600 m3/h

180 MW 14.800 m3/h

V 560 MW 46.000 m3/h

 V ( ) 385 MW 35.000 m3/h

1575 MW 159.900 m3/h
 7.3: 

                     (  - , )
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7.15.1 . 

, 

 13,5 C  26,3 C 

. 

 35 C, 

, .

, 

, 

, 

.

, 

9/4/1992–10/12/1992,  37,5%  38,5%,

 1,5 C ( , 1992-93).

7.15.2  

, 

, , 

, 

 (  CORMIX, Office of Science and

Technology, U.S. Environmental Protection Agency).

, 

 (1,024 kg/m3), 

. 

 (1,029 kg/m3) 

. , 

, 
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. 

, . , 

, .

, , 

 0,14% , 

.

, . ,

, 

.

, 

, 

, . 

, 

 ( , 2004 ).
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7.15.3  

. , 

. ,

, 

, 

.

, 

 (DO) 

. ,

, 

.

, 

, 

.

, 

, 

, 

. , 

, , 

.
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7.16  

. ,

, 

. 

, 

 IV

. 

 V, ,

, 

, .

 7.3: ,  IV

, 

, 

, 

.
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7.17  

 (SO2),  (NOx) 

 PM10 (Particulate Matters) ,

 (CO2) 

.

, 

, 

, .

 7.4:  IV  30/5/2005

7.18  

, .
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, 

. , 

, 

. , 

, .

, 

, , 

300 . , 

, 

 ( , 2004).

7.19  

,

. 

 6.8 

, 

(6.4).

, 

 (3,7%). 

 (  60%) 

, . ,

, 

.

 1998-2002 , 
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 5,73 m/s. H , 

, 

 ( , 2004).

7.20  

I IV
 V

)

 (m)
150 150 40 80 40

 (m)
3,20 4,15 5,00 7,00 5,2

(m3/sec)
122 274 540 570 715

(m3/sec)
219 410 802 908 740

 (m/s)
27,2 30,3 20,4 11,8 34,8

 (oC)

153,3 178,5 215,0 114,0 115,0

 7.4: 

, 

. , 

, 

, 

.

, 

.
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, 

.  Gauss,

, , .

 Gauss 

:

),,( zyxC ∞ U/1 × Q × G

 U ,

         Q 

         G   Gauss yz.

 Q , 

 U.

, 

, 

 ( ) 

, ). 

,  « » 

.

                                  e=Hs H

e ,

         Hs

         H .
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7.21  

.

, 

, 

.

, 

1990 , 

 1999/30/ .

SO2  / 

1 350 g/m3, 

 24 

24 125 g/m3, 

 3 

2

1 200 g/m3, 

 18 

 40 g/m3

PM10

24 50 g/m3, 

 18 

 40 g/m3

 7.5: 
                       293  K  101,3kPa
                      (Morris and Therivel, 2001)
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, 

 89/427/  85/203/  SO2  NO2

,  1999/30/

. 

 SO2,  24 , 

 NO2, ,  18 

 175 .

.

, 

. 

) 

, 

 (  3).

 2005-2007 

, 

 73,5% .

, 

, o  7.6.



97

 (t/y)  (t/y) (t/y) V (t/y) (t/y)
SO2 27000 54500 - - 81500
NO2 3000 6000 - - 9000
PM10 - - - - -

   7.6: 19

                        ( , 2004 )

,  7.7  2002 

, 

.

 (t/y)  (t/y)  (t/y) V (t/y) (t/y)
SO2 8320 17630 10 50 26010
NO2 1270 2120 400 650 4440
PM10 260 360 20 60 700

 7.7:  2002
                       ( , 2004 )

 1/1/2008 

, 

, , 0,7% 

 2,6% .

, 

 305  65 kt  SO2 2

, 2004 ).

, 

, 

. 

.

19  7.6 V 
, 

.
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7.22  

 PM10

, 

.

 Gauss , 

, 

.

. 

, 

. 

, 

,  ( , 2004).

7.23  2

 2002 

 NO2

.

X 2, 

 10%. , X

,  10% 2

 (Cole and Summerhays, 1979).

 2002,  100% 

 50 g/m3,  8 g/m3. 

2, 

200 g/m3  40 g/m3

 7.5).
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, , 

 V , 

, 

2  4 g/m3 ( , 2004).
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8

, 

. 

,  63% 

 ( , 2003 ). , 

.

, 

. , 

, 

.

, 

, . , 

, 

. , . 

, 

, 

,  4,1 MWh  6,5 MWh 

, 

,  6,5% 

 3,6% (UNIPEDE/EURELECTRIC, 2002). , 

, 

.

, 

, 

, .
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, 

. 

, 

. 

, , 

, 

, ,

. 

, , 

, 

. , 

, 

.

, , 

. 

, , 

.

, 

, ,

.

, 

, 

. 

, . , 

. 

. , 
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.

, 

, 

.

.

, 

, 

. , 

, 

, 

.

, , 

. O

.

, , 

, , 

. ’ 

, 

, 

, 

.
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 (2003).
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.

 (2004 ).  96/61/ , 2001/80/  & 2001/81/ .
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, . (2004). : 
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www.energia.gr               
                                          
www.dei.gr                       
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http://tovima.dolnet.gr     
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www.hachp.gr                   

                                 ( )
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