
10.1        
   

           
    CO2      -

,         (  10.1 , 
10.1 ). ,       

 ,        , 
. ., SOx  NOx      (  . ., 19971).

            
         . -

            
     . ,     

,         
         

 . ,        -
           

.

         -
 ,        ( -

 10.1).

1 , ., Edge, M.  , ., 1997,     , 
, ALTENER.

10 
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374   

 10.1        -
      ( , 20052).

 

  
 

   
 

  
 

 

   
  

     
 

     
 

  
« »  

       
    

    
 

  
 

  
 

  

   

  
 A

   

   

  

    

  

2 , ., 2005,   ,  ,   -
,  .
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375 10:    

 

  
 

     
  

  

 
   

  
  

 
   

  

  
  

  

   

  
   

   ( . ., 
,  . .)

    
   
   

   
   

  
(   

 , , 
 .)
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376   

 10.1  (United Nations, 20123)  10.1  (World Climate Report, 20124): 
     CO2,     

  .

3 United Nations, Environmental Indicators, Greenhouse Gas Emmissions, update 2010, unstats.un.org/
unsd/environment/air_co2_emissions.htm (4/2012).
4 World Climate Report, www.worldclimatereport.com/index.php/2008/01/30/what-the-future-holds-in-
store/ (4/2012).
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377 10:    

10.2       

         -
   , ,        -

      .   -
        (  . ., 19995):

        ( , , 
 )

     (  , -
,  )

   (  , ,  )

     (   
 ,  ,   ,   

, )

-   

           -
,      .      

    ,  ,  ,  ,  
,     ,    

   .

O           
      :   –  
  .        

           
 ,        .

       .   -
             

           .

           
 ,        -

 . ’         
   .

5 , A., , ., , ., - , ., , ., , ., , ., 
, ., 1999,      , : / -

    ,  1,   , .
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378   

10.3      
          -

          
. M            10.2.

 10.2          (EC, 
20026  Tsoutsos et al, 20057).

 
 

 
  -

 -
  

 

-
 

 
 

  -
 -

  
 

 
-

 
-

-
 
-

 -

 
 

 
 

CO2 

1,4 kg /kWh 

840 kg/m2 

1,4 kg /kWh 
 

840 kg/m2 

0,6-1,0 
kg/kWh

0,6-1,0 
kg/kWh 688 t/MW  

  
 

 

1.360 t/MW 
 -
  -
 

(  2002 
   

)

4.000  
/

4.000  
 -

/

2-3.000 
 -
/

2-3.000 
 

/

1   
 /

MW   

+ 10-15  
 /

MW  12-18 
  

 12.000 
 -

/

12.000 
 -

/

4-5.000 
 -
/

4-5.000 
 

/

1.000  
  

1.000 MW

6 EC, Scienti  c and technological references. Energy technology indicators, DG RTD, www.cordis.lu/eesd/
src/indicators.htm, 2002.
7 Tsoutsos, ., Frantzeskaki, ., Gekas, V., 2005, Environmental Impact Assessment of Solar Energy Sys-
tems, Energy Policy, Vol. 33/3, . 289-296.
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379 10:    

10.3.1       
         ,  -

           
             

 ,     .

          
       .  , 

    ,     -
           . 

  :

     ( , , 
 ,       

 . .)

 

     

 

 

          
       .    

 (  ,      -
  )        
        

 .        10.3.

)         
              

10.3.          (  -
),             

       . 
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380   

 10.3          (International 
Energy Agency, 19998).

 (g/kWh)

  
« »  

 (Stirling)

 

CO2 38 27 26

SO2 0,27 0,13 0,21

N x 0,13 0,06 0,08

)    
   :

          
,      ,  -

 .            

,         

       

 

           -
        .

)     
           

   ,       
 .        -

,        (     
 ).      200 MWe  

  239 m    180 ha   -
  1.000 ha.      1.800 MW -

8 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
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381 10:    

 67 ha      230 m,    170 m. 
       ,      

 .

        . -
        .

       « »  . 
         .

) 
     (      

    )    , 
  .          
,    (    )   

 .          
.

  Stirling        -
.            

    , ,   .

)      
         -

   (  4 ha/MWe)      .  
    ,     ,   

          
 . ’         

     .        
  ,            

  . ,      -
        .

            
 (  ,     ,   

     ).

        . -
          

 .
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382   

)  
         

        -
  .        -
.              

      .

       ,  -
    .        -

    (  [biocides]).     
 ,          -
.

           -
   ,    , . ., -

,   ,   .  -
        .

   « »   ,     
     .

        10.4  
.

 10.4         
   (International Energy Agency, 19999).

,   
 
   . .

 

  

   

    

9 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
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383 10:    

/   

 /  

  
 

 

   
 

/  

  

 , ,  

 

   

  
 

  
 

 

   
, 

,  . .

          
 :

         -
,        

       -
   .
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384   

10.3.2       
      . -

           
   ,       

,  ,     . , , 
     .   

       MW    
          , 

          -
.         -

   ,       
       .

)        ,   
    

         -
     ,       

 . . (  10.5). 
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385 10:    

 10.5         -
 (International Energy Agency, 199910).

1.  

 SiHCl3      
,   

    

POCl3    
 

   

2.  

SiH4     

PH3    , 
     

  

 

B2H6     .  
      

  

 

Cd  , , 
 

CIS (SeH2)      
   .  

    

 

           -
 (    ),    CIS    

  CdTe . ,       
       .

H          -
   .   10.6   .

10 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
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386   

 10.6           1 m2 -
  (Fthenakis  Kim, 201111).

 

(Ribbon-Si)

-
 

-
 

CdTe

 (kg)  
 /  

0,9 1,6 1,5 0,065

9,1 9,1 9,1 19,2

  
 

 
(EVA)

1,0 1,0 1,0 0,6

1,8 1,8 1,8 2,0

 
(kg)

6,1 2,2 7,8 0,001

2,2 6,8 6,6 0,67

0,01 4,3 4,3 0,4

 
(kWh)

182 248 282 59

 (L) 0,05 0,05 0,05 0,05

  
(MJ)

166 308 361 -

          -
   (  [LCA])    1 m2   

(     /  ).      
:     /  ,     

   .

     10.6,     -
 ,        

  (282 kWh  +0,05 L  +.361 MJ  -
). H        

     CdTe. ,    
    . 

11 Fthenakis, V.M., Kim H.C., 2011, Photovoltaics: Life-cycle analyses, Solar Energy 85 1609–1628.
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387 10:    

)      
         -

12     (        
  )    10.7   10.7   -

.

 10.7         /    [On-roof] 
(Fthenakis and Kim, 201113).

Phonix, Tectosun Schletter, Eco5+ EcoG

( )   (kg/m2)

  0 0

 0,49 0,72

 (Al) 0,54 0,97

0 0

3,04 0

Heukable, 
Sola  ex101,4 mm2, DC

( )  (g/m2)

83,0

  (TPE) 64,0

PVC 0,0

Philips PSI 500 (500 W)

( )  (inverter)(g)

78

 (Al) 682

2

68

 ABS 148

12   «  »      (Balance Of System-BOS), 
             /  

,     /   ( . .,   / , , -
 . .).

13 Fthenakis, V.M., Kim H.C., 2011, Photovoltaics: Life-cycle analyses, Solar Energy 85 1609–1628.

10_ANANEOSIMES PHGES ENERGEIAS.indd   38710_ANANEOSIMES PHGES ENERGEIAS.indd   387 29/4/2013   3:38:11 29/4/2013   3:38:11 



388   

 5,4

   100

 (connector) 50

 (wire-wound) 310

74

 10

 ( ) 72

 ( ) 54

  20

 10.7         [In-roof] (Fthe-
nakis and Kim, 201114)

Schletter, Plandach 5 Schweizer, Solrif

( )   (kg/m2)

  0 0

 0,28 0,08

 (Al) 1,21 1,71

0 0

3,04 0

Heukable, NYM-J, 
6 mm2, AC

( )  (g/m2)

19,9

  (TPE) 0,0

PVC 16,9

Mastervolt SunMaster 
2500

(2.500 W)

( )  (inverter) (g)

9.800

14 Fthenakis, V.M., Kim H.C., 2011, Photovoltaics: Life-cycle analyses, Solar Energy 85 1609–1628.
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389 10:    

 (Al) 1.400

 ABS

 

   1.800*

 (connector)

 (wire-wound) 5.500

 

 ( )

 ( )

  

*     .

)       
         
  (      ,  

10.5),      .  -
          

       .     
         

            
.

           .  
             -
         .

         
    .

           
           

      .  -
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390   

            
  .

 

        .   -
     MW     

  .        
  ,    .    

          
   ( , ,  . .)    

       .

    

        ,  -
            

 (Cd, Te, Se, As),      .   
            

   (<5 kWp).    (> 100 kWp) -
   ( . .,         

1-2 km         ).

    

           -
      .     
,     ,     
  (  IEC  International Electrotechnical Commitee  

    50 V    100 V    
     ).

      

            
          . .

)      
    ,    Cd     -

 CdTe.         
    .      
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391 10:    

  Cd.         
   .

)        
(  )

          
       .       

  ,      ,  
      , :

     (    
   . .)

 

 ,   

  

            
   .        

          , -
   CdTe.   /       -

          
          -

  . 

          C 2  0,4-
0,9 kg/kWh     .

10.3.3         

          -
  ,      -

    .        
         .

      , , -
  .          

   2008    1,6 t CO2  15.  

15 www.ebhe.gr (10/11/2012). 
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392   

            
     .

        ,  
        ( , 

 . .). ,        .

)       
        -

   ,   .     
         plexiglass.  

            
.           ,  

    .   10.8       
       .

 10.8       (International Energy Agency, 
199916).

 &  (kg/m2)

5-20
2.5
3

 
plexiglass 5,5-10,0

 
2-3
4-5

2,5

 

EPDM
EVOPRENE

0,5
0,5
0,5
0,5

16 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
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393 10:    

       ,  -
 ,        , 

      . -
           

,         -
  .

)       

      

         ,  -
           

.  ,     (  
. .)          .  

          
 ,         pH   

 8. 

  

         
            -

.     ,   ,    
,            -

   .

          -
      .    -

             
      ( ).    

       ’ .   
          ( ).
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394   

10.4   

10.4.1      
      ,      

      ,    
,      . .,      -

   .        
     : 

) 
        :

          -
   (  )     

   . 

   ,      
      ,   -

        -
.

         
   .

         -
        ,    
          -
 .

          
  ,       -

          
.

)  
         -

:

          -
    .
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395 10:    

           
   .

     ,    
     .

      ( , 200117).

:

             
      ,    -

     .

           -
,         CH4  

        
.

          
  ,         -

   ,          
 . ,            

    ,         
             -

      ,    
       .     

          
  .            
           . 

      pH      
 ,         

,      .

) 
        -

         . 
            

   ,       

17 , ., 2001,   ,  .
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396   

  ,         
. 

         -
      . 

     ,    
 ( . ., ),   ( . ., ),   ( . ., 

  )   .    
       .  -

             
   .         

         .   
             

      ,  -
   ,    (     ), 

  , ,      
 ,          
 .        -

 ,         ,  
         -

            
   .

        , -
  ,  .

             
         

.

         -
    ( . ., ).

)     
           

   .      
        -

    ,      
 ,         -
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397 10:    

   .        
,          .

            
     ,       

           
            
    . 

          -
       ,   .

) 
       ,   

       .  , 
       ,   

 .  ,          
  ,  ,     ,   

 ,       .

             -
          

      .

) 
        ,  

    .       -
   .

   ,       -
   ,        

,   ,     .

)  
           

 . 

         
         , 
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398   

         
 . 

,         
          -

  .

)  
          

    ,    
     CH4,    

,      . 

          
           -

.

) A
     ,   -

,      ,      
. 

          -
 .    ,    -

 . 

   ,       , 
         ,   

         
  .

          -
,    ,     

 . .,         
         .
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399 10:    

 10.9        
     (  . ., 200418).

   

,   , 

,   , 

,   

  ,   , 

,   ,  

,   

 ,   

 ,   

) 
             -

        -
    .   ,  

 ,        
          

       .

          
        

 .         
,           .

18 , B., , A., , M., , ., 2004,  -
     –   ,  ,  
   , , . 1-2, . 9-24.
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400   

          
        -
     .       

 (     )     -
 ,         
  . 

        -
. 

  10.10        
 .

 10.10       (International Energy Agency, 
199919).

 + +

+

+

- +

 + +

+ +

 +

+ +

10.4.2         
   ( )       

  (  10.11). ,   -
        -

,     (  . ., 2004). 

19 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
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401 10:    

 10.11 , ,      20 (EC, 
200221).

CO2   (t/ /MW) 3.200 

SO2   (t/ /MW) 20 

   (t/ /MW) 280 

  (%) 75-80

   ( ) 15-20 

   ( ) 10-50

 .  (€/kWh) 0,05-0,15

  (€/kW) 600-2.000 

  (c€/kWh) 0,03-1,0 

          -
          

.           
        -

           
.

20  (   ).
21 EC, Scienti  c and technological references. Energy technology indicators, DG RTD, www.cordis.lu/eesd/
src/indicators.htm, 2002.
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402   

10.5   
 ,   ,         
 ,     .  -

         
: )  , )   , )    -

      , )    -
  , )       -
  ,      ,     

  ( -  . ., 200122).

) 
          -

        , -
         -
.           
    ,    -

.         -
      ,         

     .

       (dB)     -
:

 Lp = 20 log10 [
P
Po

]

 

Lp :      (dB)

P   :      Pascals (Pa)

Po :     (  2x10-5 Pa).

      (   
)   80  100 dB.

22 - , ., , ., , ., , ., , ., , ., -
, ., 2001,    , , ,  
.  ,   , .
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403 10:    

        :

)   ,         
  

)    ,       -
  ( . .,  ,  , ). 

    ,       
 ,         

     (   -
) .       -

        ’   
     ,      

        (  7 dB)   -
 .         

        « -
»           

    8,5 m/s .

          
      ,    -

         .   
           

( . .,   ). ,       
           

        «  » 
.          

    ,     -
          

.

        -
      ,   - -

            
      ,    500 m  

 ,         . 
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404   

)  
           

   .      
   (~250 kW)    (    

     )   50 m,     -
 (~2 MW)   100 m,        30 

 40 km     .

      ,   
          5   

10   ,         
      ,     

 .

           
            

     .

            
          

   .

, ,        -
       - . 

           -
 ,  ,       

     . 

            
       ,  ,  . 

            -
      ,      

          . 
’ ,         

    ,    
            .

         -
. ,        

           
   ,     -
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405 10:    

,       . 
          

         ,   -
            

(Tsoutsos et al, 200923).

)  
            

.        , -
       1.000 MW,   

730 km2  .     ,   1% -
        ,    
       . 

)    
            
      : )       -

  )     ,     
          .

        ,  -
          

           -
 .        

         . , 
     (Sovacool, 200924),   

     17      
   GWh (   2006  /      -

 7.000 ,  14,5      327.000 
  ).

23 Tsoutsos, ., Tsouchlaraki, ., Tsiropoulos, ., Serpetsidakis, ., 2009, Visual Impact Evaluation of a wind 
park in a Greek island, Applied Energy, Vol. 86/4, . 546-553.
24 Sovacool, B.K., 2009, Contextualizing avian mortality: A preliminary appraisal of bird and bat fatalities 
from wind, fossil-fuel, and nuclear electricity, Energy Policy, 37/6, . 2241–2248.
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406   

)  
         -
 , , . .,  ,      -
   . ,     

        -
      ,       

     ,     . 
          UHF.  

           
   .

      )     
       )     . 

            
    ,       

            
           

 .        -
             

,      .

,       -
,        VHF,    -

 . ,     -
  ,     .  

         -
   . 
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407 10:    

10.6        
  

10.6.1        
   

)   
       ,    ,   

           
      (  ).

   ,     -
,        ,  

  ,      .    
         . H    

        (  10.12).

 10.12           (International 
Energy Agency, 199925).

  
(g/t)

g/kWh

CO2 3.790-9.983 3,2-8,3

CO 17,2-45,4 0,0014-0,038

HC 13,4-35,2 0,0011-0,029

N x 60,2-158,6 0,05-0,132

SO2 (   
0,05-0,2%)

1,3-13,6 0,001-0,011

3,98-10,5 0,003-0,009

            
        .  

             
   .       

      10.13.

25 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
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408   

 10.13         (International 
Energy Agency, 199926).

  
(g/t)

g/kWh

CO2 22.596 20,6

CO 103 0,09

HC 80 0,07

N x 359 0,33

SO2* 7,7-30,8 0,007-0,028

23,7 0,022

        :

      

     

    

   ,    

       :

         -
        

  ,        

          
       -

     .

)    
        .   

          
 ,         

     .     
     10.14.

26 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
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409 10:    

 10.14       (International Energy Agency, 199927).

 

  
 

           
     ,       

  , :

   ,

  ,

     ,

   .

      10.15.

 10.15         (International Energy 
Agency, 199928).

 

  
 

     

) 
           -

      (  10.16).     

27 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
28 . .
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410   

           
       . 

           -
   ,     . 

,        .

 10.16         (International 
Energy Agency, 1999).

 

  
 

         (  
10.17).

 10.17          -
 (International Energy Agency, 199929).

 

 
 

    
    

 
  
  

    

)   
     ( ,  ,  

   . .)       
.         . -

:

29 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
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411 10:    

          -
 (        )

       ,    -
         ( -

         )

     

        ( -
 , , ,  ).

)    
        , 

     (   10.18   -
           ,  -
          

       (  10.19).   
 ( )           

         -
  .

 10.18       ( , )    
   (g/kWh) (International Energy Agency, 199930).

 

 CO2 4,6 5,5 2,6 1.170 1.182,7

CO2   1.170 1.170

CO2   4,6 5,5 2,6 12,7

SO2 0,002-0,006 0,002-0,008 0,021 0,86 0,895

N x 0,073 0,07 0,008 1,40 1,551

 0,016 0,009 0,20 0,225

0,005 0,005 0,34 0,35

30 International Energy Agency, Priddle R. (ed), 1999, Benign Energy? The Environmental Implications of 
renewables, www.iea.org.
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412   

 10.19           
     ( , 200531).

   

       C   
 CO2.   

     
  (  

,  -
 ,  
     

 )

  

     

  , ,  
   -

,    
   
  

   
 

) 
       ,  , CO2. 

           -
   . . . ,       

 ,      CO2   (   -
           ) 

          
      ( , 200932).

    S    (<0,1%)    -
   ( . .,        
  0,5-5%). ,   SO2     .

31 , ., 2005,   ,  ,   -
,  .

32  ,  2009/28/          -
           2001/77/   2003/30/

, 2009.
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413 10:    

        ,  -
        ( . ., , -

  . .).

      (15-20 g/kWh).    -
            
         .   

  ,         -
          .

) 
           -

       10.20.

 10.20          -
 ( , 200533).

   

  

  

 

 
  *

     
  

   

    
  

 / 

*   

33 , ., 2005,   ,  ,   -
,  .
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414   

10.6.2   
   ,       

          
 ,        

 . 

            
 :

         
          

          
        -

         -
.

, ,     « »     -
  ,          

         -
. 

     « »       
,      (     -

 ),           
 ,        .

         -
    ,       

( )    .

10.6.3         
  

   

    ( )      
     ,   , 

          -
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415 10:    

,        , 
          ,  

         -
   (EPA, 201234). 

          [cradle-to-grave]  
   .       

            -
  ,          

 .             
   ,        
  .        -

         ,  
        

  ( . .,   ,  , -
   . .).    -
     ,       

          
    « »   -

.

        -
            

  ,     
 ,        

          -
         .

          -
          ,  

   ,  :

          
      

         
    

       -
.

34 Environmental Protection Agency (EPA), www.epa.gov/nrmrl/std/lca/lca.html 2012.
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416   

   :

       ,   -
 (    )

    ,      -
  (  )

 ,       -
 (   )       

    .

  «  »     
     ,   ,  ,  -

     ,     
        . 

       ,    
       .  

         -
   ,      

    .     
      ,    -

        (Tsoutsos et al, 
201035): 

 Kaltschmitt et al (1996)      , 
        CO2   70,5%,  

   NOx  2   12,5%  151% .

 Ceuterick  Spirinkx (1997)      -
         

       ,   -
        

 ,      .

O  Sheenhan et al (1998)         -
         -

 .         
    3,2     

35 Tsoutsos, ., Kouloumpis, V., Za  ris, T., Foteinis, S., 2010, Life Cycle Assessment for biodiesel production 
under Greek climate conditions, Journal of Cleaner Production, Vol. 18/4, . 328-335.
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417 10:    

  ,      . -
     CO2  78,45%,     

    CO.         
  NOx.

 Mattsson et al (1999)        -
         
    . 

  Elsayed et al (2003)        
   65%      -
,    CO2   71%,   

       NOx. 

 Gasol et al (2006)36        
            -
     .

  10.21        -
           

  (Tsoutsos et al 201037).

 10.21           -
        (Tsoutsos et al, 201038).

 (m3)

 540 1.080 2.160

 (kg)

N 230 70 40

K2O 200 - -

P2O5 90 - -

36        . Tsoutsos, ., Kouloumpis, V., Za  ris, T., Foteinis,S., 
2010, Life Cycle Assessment for biodiesel production under Greek climate conditions, Journal of Cleaner 
Production, Vol. 18/4, . 328-335. 
37 Tsoutsos, ., Kouloumpis, V., Za  ris, T., Foteinis, S., 2010, Life Cycle Assessment for biodiesel production 
under Greek climate conditions, Journal of Cleaner Production, Vol. 18/4, . 328-335.
38 Tsoutsos, ., Kouloumpis, V., Za  ris, T., Foteinis, S., 2010, Life Cycle Assessment for biodiesel production 
under Greek climate conditions, Journal of Cleaner Production, Vol. 18/4, . 328-335.
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418   

MgO 25 - -

 (kg)

 tri  uralin 1 1 1

 pirimicarb 1 - 1

 dicofol - - 0,5

   (tkm)

 16t  B250 130 105 120

  
   

  (kg) 100,3 84,0 76,8

    
   (MJ) 676,8 567,0 432,0

   
 

  (kg) 58,7 50,4 25,9

    
   (MJ) 235,80 202,68 102,60

   

 (kg) 980 840 432

MeOH (kg) 210,0 181,7 93,5

NaOH (kg) 7,8 6,7 3,5

H20 (kg) 990,0 849,7 437,0

H3PO4 (kg) 6,1 5,2 2,6

    
   (MJ) 229,32 180,00 108,00

  
  

   (kg) 971,2 834,4 429,1

    (kg) 2.507 2.300 2.710
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      ,   -
 .        -

           
.      ,     . 
          
,          

   .       
    ,        -

          -
.

 
                                                      

               
 
 
 
 
 
 
 
 
 

K  
 

X  
 

 

M  
  

  
  

 
   

  
  

 10.2   .
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420   

       (  10.2)  
         -

    :

   

  

 - 

 

 

)   
          10.2.  

           . 
              

    (  ).   
       . , 

  ,       .   
  ,       

 ,    .       
   ,        -

  .

)    
          
        ,  -

          -
        (  10.22).

 10.22       (Tsoutsos et al, 201039).

 

 ( )

39 Tsoutsos, ., Kouloumpis, V., Za  ris, T., Foteinis, S., 2010, Life Cycle Assessment for biodiesel production 
under Greek climate conditions, Journal of Cleaner Production, Vol. 18/4, . 328-335.
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421 10:    

  ,    ,     -
      ,   

     .       
           -

    .       
    .     

      , -
        ,  -
  .     -

 ,  : , 2 , P2O5  MgO.

        -
         -

    .     
   ,          

          -
.            

 .         -
           

Tri  uralin (C13H16F3N3O4),       Pirimicarb 
(C11H18N4O2 )      ( ),   

     Dicofol (C14H9Cl5O)     -
 ( ) (Tsoutsos et al, 201040).

)   
          -

           
           

  .

     ,     
           

      .  
         

     ,      
  . 

40 Tsoutsos, ., Kouloumpis, V., Za  ris, T., Foteinis, S., 2010, Life Cycle Assessment for biodiesel production 
under Greek climate conditions, Journal of Cleaner Production, Vol. 18/4, . 328-335.
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422   

)  –  
  ,          

          , -
     .       

 ,    ,        
 .         

  ( , 200841): 

    

      

  

 

           -
 

    

        

            -
     ( ).      

      .   -
    ,      -

    .

          -
   .          

       ,     -
         . 

)  
            
 ,       .  -
             
  .            

      ( , 200842):

41 , ., 2008,  11:  –     ,    . , 
«      », ,   .
42 , ., 2008,  11:  –     ,    . , 
«      », ,   .
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423 10:    

   ( )    

        , 
       ( , 

, )

    .

)   
        ,  -

      .      
  ,       

      ,    . 
     : 

  

         

  

         

    

     

       

      ,     
       .   -

          -
          .
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424   

           
        -

.      ,      
  ,       ,  

      ,     -
        .  
   )        )  
          , 
        .   

        ,  , 
  ,       .

       -
     ,     -

 ,       ( . ., , , 
, )      .   

      ,     -
  .

         
:

)  
       ,    -

      ,   
        .  

         (   10%)  

          
,     ,    -

.      ,    
,          

         -
  .

10.7   
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425 10:    

   (   30%)     /  
,  0,25-0,70 kWh/kg43 ,     

       .    
    (    )    

 .

           
  ,         

    . ,   
      .

        , -
   , )       

    )       , 
  ,   ,       -

 .

     (PM10),    
 (SO2),     (NOx),     (CO2),  -

   (CO)       ( . ., HCl, HF). 
           , 

        ,   
            

     .   -
         
  3 mg PM10//Nm3   , 200 mg NOx/Nm3, 50 

mg SO2/Nm3, 50 mg CO/Nm3, 10 mg HCl/Nm3  1 mg HF/Nm3.

      (  ,  
 ),        

 . ,      -
,           

      (280-350 kg/t )    
 (25  30 kg/t ). ,  ,     

   ,       
(  )         
(   ).       , 

     ,      
(1  5 m3/t   1  3 m3/t  ),   -

     . 

43 www.eurobserv-er.org/pdf/baro200a.pdf
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426   

)       
 ,         , 

  CH4  CO2,          
    .       

  (CH4),          -
  /  . ,     -

,          
,    ,     

. 

         -
,    , )     

     )       .

    ,     , 
  ,        17 mg/Nm3 

 .       -
 (PM10),     (SO2)      (NOx) 

 .

         (SO2)  
    (NOx),        

55  250  mg/Nm3   .    
            -

          
.
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