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1. �µ¾»»¯ Χ³Ä³»Ç¸Ä»ÃÇ»»¯ 
Ç¿È ¤¿½¯³ �Ï½¸Ã¸Ã



   Ç¿½¯³Ã ´Ï½¸Ã¸Ã Ã³³»¿Ã½¯ÉÃ »³Ç¯Çµ» ½»³ ³ÃÏ Ç»Ã ÃÄώÇµÃ »¯Ãµ»Ã ÃÇ»Ã ³µ¾»»¯Ã 
³»¿½¸Ç³¾»»¯Ã/ÇµÇ¾¿¼¿³»»¯Ã ´Ä³ÃÇ¸Ä»ÏÇ¸ÇµÃ, ³ÃÏ Ã¼µÈÄ¯Ã ύÈ¿ÈÃ Ã³Ä³³É³¯Ã »³» 
¿»»¿¾¿½»»¿ύ ½µ³¯»¿ÈÃ. 

 ΘµÉÄµ¯Ç³» ¿ ½µ³³¼ύÇµÄ¿Ã »¼¯´¿Ã ÃÇ¿¾ �ÈÄÉÃ³Ë»Ï ÇώÄ¿, ½µ µÇ¯Ã»¿ »ύ»¼¿ 
µÄ³³Ã»ώ¾ 1.5 ÇÄ»Ãµ»³Ç¿½½ÈÄ¯É¾ € Ã¿È ³¾Ç»ÃÇ¿»Çµ¯ ÃÇ¿ 11% Ç¿È ÃÈ¾¿¼»»¿ύ 
ΕÈÄÉÃ³Ë»¿ύ µ»Ã¿´¯½³Ç¿Ã »³» ³Ã³ÃÇ¿¼µ¯ ÃÇµ´Ï¾ Ç¿ 20% Ç¿È ÃÈ¾¿¼»»¿ύ µÄ³³Ç»»¿ύ 
´È¾³½»»¿ύ Ç¸Ã ΕΕ. 

 Α¾Ç¯ÃÇ¿»Ç¸ µ¯¾³» ¸ µÃ¯´Ä³Ã¸ ÇÉ¾ ´Ä³ÃÇ¸Ä»¿Ç¯ÇÉ¾ Ç¿È »¼¯´¿È ÃÇ¿ ÃµÄ»³¯¼¼¿¾, 

ÏÃ¿¾ ³φ¿Ä¯ Ç»Ã ½¸ ³¾³¾µώÃ»½µÃ Ã¸³¯Ã µ¾¯Ä³µ»³Ã (¿ÄÈ»Ç¯ »³ύÃ»½³), Ç»Ã µ»Ã¿½Ã¯Ã 
³µÄ¯É¾ »µÄ½¿»¸Ã¯¿È (»ÈÄ¯ÉÃ CO2), Ç³ ÃÇµÄµ¯ ³ÃÏ³¼¸Ç³, »¼Ã. 

�·¿»¼¯ É³Ã³¼Æ¹Ã»ÅÆ»¼¯ ÆÁÇ ÆÁμ°³ ¶Ïμ¹Å¹Ä (1/2)
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�·¿»¼¯ É³Ã³¼Æ¹Ã»ÅÆ»¼¯ ÆÁÇ ÆÁμ°³ ¶Ïμ¹Å¹Ä (2/2)
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�³µÇ»»¯ »¯Ã¸ ÃÇ¿¾ Ç¿½¯³ ´Ï½¸Ã¸Ã »³Ç¯Çµ» ¸ ³»¿½¸Ç³¾¯³
ÇÃ»½¯¾Ç¿È/Ã»ÈÄ¿´¯½³Ç¿Ã (65% µÄ³³Ç»»¿ύ ´È¾³½»»¿ύ, 80% µ»Ã¿½Ã¯Ã ³µÄ¯É¾
ÄύÃÉ¾ ÃÇ¿¾ Ç¿½¯³ ´Ï½¸Ã¸Ã), µ¾ώ Ç³ ³»Ï¼¿È»³ ³¾Ç»»µ¯½µ¾³ ³¾³´µ»»¾ύ¿¾Ç³»
ÉÃ »¯½³Ç³ ½µ³¯¼¸Ã Ã¸½³Ã¯³Ã ³»³ Ç¿¾ »³Ç³Ã»µÈ³ÃÇ»»Ï »¼¯´¿:

• � ÇµÄ¯ÃÇ»³ ³¾¯³»¸ Ãµ ÈÃ¿´¿½¯Ã »³» »³Ç¿»»¯µÃ ¼Ï³É Ç¸Ã Ç³Çµ¯³Ã
³ÃÇ»»¿Ã¿¯¸Ã¸Ã Ã³³»¿Ã½¯ÉÃ.

• � »Ä¯Ã¸ ÃÇ¿ ÇώÄ¿ ³¾»µ»Ç»»ÏÇ¸Ç³Ã ÇË¾ »³Ç³Ã»µÈÏ¾ »³» »´»³¯ÇµÄ³ Ç¿È
Ã»ÈÄ¿´¯½³Ç¿Ã (´»¯Ä»µ»³ ·É¯Ã »³Ç³Ã»µÈώ¾).

• � ³¾³³»³»ÏÇ¸Ç³ »Ã¿ÄÄ¿Ã¯³Ã ½µÇ³¿ύ ³¾¯ÃÇÈ¿¸Ã »³» ÃµÄ»³¯¼¼¿¾Ç¿Ã.



2. £µÄ»³³¼¼¿¾Ç»»¯Ã �Ã»ÃÇώÃµ»Ã 
Ç¿È ¤¿½¯³ �Ï½¸Ã¸Ã /

«Β»ÉÃ»½ÏÇ¸Ç³ Κ³Ç³Ã»µÈώ¾»



�Ãµ»´¯ ÃÈ¾¿¼»»¯ ¸ Ã³Ä³³É³¯ ÇÃ»½¯¾Ç¿È ÃÈ½³¯¼¼µ» ÃÇ¿ 6-7% ÇÉ¾ Ã³³»ÏÃ½»É¾ ³¾»ÄÉÃ¿³µ¾ώ¾ µ»Ã¿½Ãώ¾ CO2, »³ 
ÃÄ¯Ãµ» ¾³ ´¿»µ¯ ¯½φ³Ã¸ ÃÇ¸ ´»µÄµύ¾¸Ã¸ »³» Ç¸¾ µÃ»³¿¼¯ ÇÄÏÃÉ¾, ½µ»¿´¿¼¿³»ώ¾ »³» Ã¿¼»Ç»»ώ¾ ώÃÇµ ¸ Ã³Ä³³É³¯ 
ÇÃ»½¯¾Ç¿È »³» ¸ ³»¿½¸Ç³¾¯³ »³Ç³Ã»µÈώ¾ ³µ¾»»¯ ¾³ »³Ç³ÃÇµ¯ ¯¾³Ã Ç¿½¯³Ã φ»¼»»ÏÇµÄ¿Ã ÃÄ¿Ã Ç¿ ÃµÄ»³¯¼¼¿¾ .

� »³Ç³Ã»µÈ¯ »³» ¸ ¼µ»Ç¿ÈÄ³¯³ »Ç»Ä¯É¾ µ¯¾³» ÈÃµύ»È¾µÃ ³»³ Ç¿ 37% (11.7 Gt) ÇÉ¾
Ã³³»ÏÃ½»É¾ µ»Ã¿½Ãώ¾ CO2 µ¾ώ »³Ç³¾³¼ώ¾¿È¾ Ç¿ 36% Ç¸Ã Ã³³»ÏÃ½»³Ã µ¾¯Ä³µ»³Ã.
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 ¯µ»Á & ½·»ÆÁÇÃµ»¼Ï π·Ã»´³½½Á¿Æ»¼Ï ¼ÏÅÆÁÄ (�´²α  Ã¿Å°³³»Åη)

£µ ³µ¾»»¯Ã ³Ä³½½¯Ã, »¯»µ Ãύ¾¿¼¿ ´¿½»»ώ¾
È¼»»ώ¾ ÃÈ¾µÃ¯³µÇ³» ÃÈ³»µ»Ä»½¯¾¿
ÃµÄ»³³¼¼¿¾Ç»»Ï »ÏÃÇ¿Ã

(½µ Ç¸ ½¿Äφ¯ µ»Ã¿½Ãώ¾ ´»¿¿µ»´¯¿È Ç¿È
¯¾»Ä³»³ »³» ¯¼¼É¾ ³µÄ¯É¾ »³» ³»Ä¯·³Ã
µ¾¯Ä³µ»³Ã Ã¿È »³Ç³¾³¼ώ¾µÇ³»)

³ÃÏ Ç¿ ÃÇ¯´»¿ »³Ç³Ã»µÈ¯Ã Ç¿È ¯ÉÃ Ç¸¾ Çµ¼»»¯ 
Ç¿È µφ³Ä½¿³¯ (Ã¯³»¿ ÃµÄ»³³¼¼¿¾Ç»»Ï »ÏÃÇ¿Ã) 

»³»

»³Ç¯ Ç¸ ÇÄ¯Ã¸ Ç¸Ã »³Ç³Ã»µÈ¯Ã (¼µ»Ç¿ÈÄ³»»Ï 
ÃµÄ»³³¼¼¿¾Ç»»Ï »ÏÃÇ¿Ã), 

³¾¯¼¿³³ ½µ Ç¿ ÃÈ³»µ»Ä»½¯¾¿ µ¯´¿Ã »³Ç³Ã»µÈ¯Ã.

ΣÇµ´Ï¾ »¯»µ ÇύÃ¿Ã ´¿½»»¿ύ È¼»»¿ύ Ã¿È ÇÄ¸Ã»½¿Ã¿»µ¯Ç³», ¯Çµ» Ã¸½³¾Ç»»Ï ³¾Ç¯»ÇÈÃ¿ ÃÇ¿
Ç¿Ã»»Ï »³» Ã³³»ÏÃ½»¿ ÃµÄ»³¯¼¼¿¾.
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Π¯´»¿ Π¸Ã»³³½½¿¿Ä»¼ό ΚόÃÄ¿Ä Σ¼ÇÃ¿·°¾³Ä¿Ä

¤Á π¯µ¹Á π·Ã¹´³»»Á¿Æ¹ºÏ ºÏÅÆÁÄ ÅºÇÃÁ¶°μ³ÆÁÄ μπÁÃ·² ¿³ 
·¼ÈÃ³ÅÆ·² ωÄ ·À±Ä:

όπ¿Ç EM : ÆÁ π·Ã»´³½½Á¿Æ»¼Ï ¼ÏÅÆÁÄ Ç½»¼Ñ¿,

EP: ÆÁ π·Ã»´³½½Á¿Æ»¼Ï ¼ÏÅÆÁÄ Æ¹Ä π³Ã³µωµ±Ä Å¼ÇÃÁ¶°μ³ÆÁÄ,

ET: ÆÁ π·Ã»´³½½Á¿Æ»¼Ï ¼ÏÅÆÁÄ Æ¹Ä μ·Æ³ÈÁÃ¯Ä ¼³» Æ¹Ä ¶»³¿Áμ±Ä  
Å¼ÇÃÁ¶°μ³ÆÁÄ,

EG: ÆÁ π·Ã»´³½½Á¿Æ»¼Ï ¼ÏÅÆÁÄ ÉÐÆ·ÇÅ¹Ä ¼³» ¯½½³ ¼ÏÅÆ¹.
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EI,conc = EM + EP + ET + EG (kg ·¼πÁμπÑ¿ CO2 / m3 Å¼ÇÃÁ¶°μ³ÆÁÄ)



Π¸Ã»³³½½¿¿Ä»¼ό ΚόÃÄ¿Ä Υ½»¼ώ¿ Σ¼ÇÃ¿·°¾³Ä¿Ä

¤Á ¡·Ã¹´³»»Á¿Æ¹ºÏ �ÏÅÆÁÄ Æω¿ Ç½»¼Ñ¿ Å¼ÇÃÁ¶°μ³ÆÁÄ μπÁÃ·² ¿³ ÇπÁ½Áµ»ÅÆ·² ωÄ 
·À±Ä:

(kg ·¼πÁμπÑ¿ CO2 / m3 Å¼ÇÃÁ¶°μ³ÆÁÄ)

ÏπÁÇ: 

C, SCM, A, W, ¼³» D: Á» π·Ã»·¼Æ»¼ÏÆ¹Æ·Ä ÆÁÇ ÆÅ»μ°¿ÆÁÇ, Æω¿ SCM

(ÅÇμπ½¹Ãωμ³Æ»¼¯ Ç½»¼¯ ÆÅ»μ°¿ÆÁÇ),Æω¿ ³¶Ã³¿Ñ¿, ÆÁÇ ¿·ÃÁÐ ¼³» Æω¿ πÃÁÅμ²¼Æω¿, 
³¿Æ²ÅÆÁ»É³, ÅÆÁ¿ Ïµ¼Á Å¼ÇÃÁ¶°μ³ÆÁÄ (kg Ç½»¼ÁÐ/ m3 Å¼ÇÃÁ¶°μ³ÆÁÄ) ¼³» 

EC, ESCM, EA, EW, ¼³» ED:  Æ³ ³¿Æ²ÅÆÁ»É³ μÁ¿³¶»³²³ π·Ã»´³½½Á¿Æ»¼¯ ¼ÏÅÆ¹ Æω¿ Ç½»¼Ñ¿ 
(Å· kg CO2 / kg Ç½»¼ÁÐ).
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EM = C∙Ec + Σ (SCM∙ESCM) + A∙EA + W∙EW + D∙ED



 ¯µ»Á π·Ã»´³½½Á¿Æ»¼Ï ¼ÏÅÆÁÄ 
¯½½ω¿ ¶Áμ»¼Ñ¿ Ç½»¼Ñ¿

ΔÁμ¹ºÏ Ç»¹ºÏ/ Ç»¹º¯ º³Æ³Åº·ÇÑ¿ �ºπÁμπ°Ä CO2

ΣºÇÃÏ¶·μ³ 0.13 kg/kg ± 0.31 t/m3

Α»ÁÇμ²¿¹Á 8.24 kg/kg

Χ¯»Ç´³Ä 1.77 kg/kg 

�Ç³»² 0.91 kg/kg 

�À·»³Åμ°¿· πÁ»ÇÅÆ·Ã²¿· 3.42 kg/kg 

¡·ÆÃÁ´¯μ´³º³Ä 1.12 kg/kg 

�»³ÈÃÁ´³Ã·²Ä ÆÅ¹μ·¿ÆÏ»¹¸Á¹ 0.83 kg/kg 

�ÇÊÁÅ³¿²¶³ 0.39 kg/kg 

�·Ã³μ¹º¯ π»³º²¶¹³ 0.78 kg/kg 

¡ÁÃÑ¶· ÆÁÐ´»³ 0.24 kg/kg 

Τυπ»¼°Ä ¸¼π¿¾π°Ä CO2 ³¿¯ ¾¿¿¯·³ ¾¯·³Ä ± ό³¼¿υ ·»³φόÃω¿ 
·¿¾»¼ώ¿ υ½»¼ώ¿ ( ¸³±: Τ.�.Τ.Ε.Ε 20701-2/2010, ICE v.2.0).
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► NPV: ÃµÄ»³³¼¼¿¾Ç»»Ï »ÏÃÇ¿Ã (µ»Ã¿½Ã¯Ã CO2, »³Ç³¾¯¼ËÃ¸ 
³»Ä¯·³Ã µ¾¯Ä³µ»³Ã, ¯ ¿»»¿¾¿½»»¿¯ ÏÄ¿», »¼Ã.).



ΑÃÏ Ç¿ ¯»Ä¿»Ã½³ Ç¿È (»µφ³¼³»¿Ã¿»¸½¯¾¿È) Ã¯³»¿È 
ÃµÄ»³³¼¼¿¾Ç»»¿ύ »ÏÃÇ¿ÈÃ »³»ώÃ »³» Ç¿È ¼µ»Ç¿ÈÄ³»»¿ύ »ÏÃÇ¿ÈÃ 
(³»³ ½»³ µÃ»»È½¸Ç¯ ´»¯Ä»µ»³ ·É¯Ã Ç¸Ã »³Ç³Ã»µÈ¯Ã) ÃÄ¿»ύÃÇµ» Ç¿ 
¿¼»»Ï ÃµÄ»³³¼¼¿¾Ç»»Ï »ÏÃÇ¿Ã, »³» ³ÈÇÏ µ¯¾³» ¯¾³ Ã¸½³¾Ç»»Ï 
Ç³Ä³»Ç¸Ä»ÃÇ»»Ï ³ÃÏ Ç¿ ¿Ã¿¯¿ ½Ã¿Ä¿ύ¾ ¾³ ³³¿È¾ ³Ãφ³¼¯ 
ÃÈ½ÃµÄ¯Ã½³Ç³ ÃÇµÇ»»¯ ½µ Ç¿ µÃ¯Ãµ´¿ ³»ÉÃ»½ÏÇ¸Ç³Ã Ç¸Ã 
»³Ç³Ã»µÈ¯Ã ³¼¼¯ »³» ¾³ ´»µ¿³Ç»µ¯ ³Ä»ÃÇ¿Ã¿¯¸Ã¸ 
(µ¼³Ç»ÃÇ¿Ã¿¯¸Ã¸ Π�).

Ο¼»»Ï Π� = Π¯³»¿ Π� + �µ»Ç¿ÈÄ³»»Ï Π�

�½»¼Ï π·Ã»´³½½Á¿Æ»¼Ï ¼ÏÅÆÁÄ



¤³ Çµ¼µÈÇ³¯³ ÇÄÏ¾»³ ÃÇ¿¾ »³Ç³Ã»µÈ³ÃÇ»»Ï »¼¯´¿ ¯Ç¿È¾ ³¾³ÃÇÈÇ»µ¯ 
´ύ¿ »³Ç¸³¿Ä¯µÃ µÄ³³¼µ¯É¾ ³»³ Ç¸¾ µ»Ç¯½¸Ã¸ ÇÉ¾ ÃµÄ»³³¼¼¿¾Ç»»ώ¾ 
µÃ»ÃÇώÃµÉ¾. 

❑ � ÃÄώÇ¸ »³Ç¸³¿Ä¯³ ³³Ã¯·µÇ³» ÃÇ¸¾ µφ³Ä½¿³¯ »Ä»Ç¸Ä¯É¾, ³¯Ãµ» 
ÇÉ¾ ¿Ã¿¯É¾ ¿Ä¯·¿¾Ç³» Ç»½¯Ã Ãµ µÃ»¼µ³½¯¾µÃ Ã³Ä³½¯ÇÄ¿ÈÃ ³»³ ¾³ 
µ»Ç»½¸»¿ύ¾ ¿» ÃµÄ»³³¼¼¿¾Ç»»¯Ã Ç¿ÈÃ µÃ»ÃÇώÃµ»Ã (³ÃÏ ½»»Ä¯Ã ¯ÉÃ 
½µ³¯¼¸Ã »¼¯½³»³Ã) Ã.Ç. Æ³ ·Ãµ³½·²³ BREEAM, LEED, º»π.

❑ � ´µύÇµÄ¸ »³Ç¸³¿Ä¯³ µÄ³³¼µ¯É¾ ³³Ã¯·µÇ³» ÃÇ  ̧½µ»¿´¿¼¿³¯³ Ç¸Ã 
³¾¯¼ÈÃ¸Ã Ç¿È »ύ»¼¿È ·É¯Ã »³» µφ³Ä½Ï·µÇ³» »ÈÄ¯ÉÃ ÃÇ¸¾ µÃ»¼¿³¯ 
ÇÉ¾ »³Ç¯¼¼¸¼É¾ ÃÄ³»Ç»»ώ¾ ÃÇµ´»³Ã½¿ύ »³» ÇÉ¾ È¼»»ώ¾ 
»³Ç³Ã»µÈ¯Ã (»³» ÃÈ¾´È³Ã½¿ύ ³ÈÇώ¾).

�Ãµ³½·²³ �»¼Á½Áµ»¼ÁÐ £É·¶»³ÅμÁÐ ÅÆÁ¿ 

Κ³Æ³Å¼·Ç³ÅÆ»¼Ï ¤Áμ°³ (¯½½µÄ πÃ¿Åµ³³²Åµ»Ä)



�¿¯½ÇÅ¹ ΚÐ¼½ÁÇ �ω±Ä (�Κ�)

ΑÃÏ»Ç¸Ã¸ 
ÃÄώÇÉ¾ È¼ώ¾

�µÇ³φ¿Ä¯ & 
´»³¾¿½¯ 

�»¿½¸Ç³¾»»¯ 
µÃµ¿µÄ³³Ã¯³

Α¾³»ύ»¼ÉÃ¸, 
³ÃÏ»µÃ¸

ΧÄ¯Ã¸

��Σ Δ � �� Δ �

£ÄώÇµÃ Ύ¼µÃ

�¾¯Ä³µ»³

£Ä¿ËÏ¾Ç³

£ÇµÄµ¯ ΑÃÏ³¼¸Ç³

Α¯Ä»¿» ¤ύÃ¿»

¥³Ä¯ ΑÃÏ³¼¸Ç³

ΑÃÏ³¼¸Ç¸ �¾¯Ä³µ»³

ΌÄ»³ Ç¿È ÃÈÃÇ¯½³Ç¿Ã

Σ»¿ÃÏÃ

� ÃÈ¼¼¿³¯ »³» µ¿¯Ç³Ã¸ 
ÇÉ¾ ÃÇ¿»Çµ¯É¾ µ»ÃÏ´¿È 
»³» µ¿Ï´¿È ÇÉ¾ 
µ¾µÄ³µ»³»ώ¾ »Ã¿·È³¯É¾ 
»³» »Ã¿·È³¯É¾ ½¯·³Ã »³» 
ÇÉ¾ ÃµÄ»³³¼¼¿¾Ç»»ώ¾ 
µÃ»ÃÇώÃµÉ¾ 
£Ä¿Ã´»¿Ä¯·¿¾Ç³» 
³ÃµÈ»µ¯³Ã ½¯ÃÉ Ç¸Ã 
¼µ»Ç¿ÈÄ³¯³Ã Ç¿È 
ÃÄ¿ËÏ¾Ç¿Ã  ̄Ç¿È 
ÃÈÃÇ¯½³Ç¿Ã 
µ¿ÈÃ¸Ä¯Ç¸Ã¸Ã »³Ç¯ Ç  ̧
´»¯Ä»µ»³ Ç¿È »ύ»¼¿È 
·É¯Ã.



✓ ΑÈÇÏ µ¯¾³» µφ»»ÇÏ ½¯ÃÉ Ç¸Ã Ã³Ä³»¿¼¿ύ»¸Ã¸Ã Ç¿È ÃÄ¿ËÏ¾Ç¿Ã ³ÃÏ 
Ç¸¾ «³¯¾¾¸Ã¸» ½¯ÇÄ» Ç¸¾ «Ç³φ¯» Ç¿È, ³ÃÏ Ç¸¾ µ¿ÏÄÈ¿¸ ÇÉ¾ 
ÃÄώÇÉ¾ È¼ώ¾, Ç¸¾ Ã³Ä³³É³¯, Ç¸¾ ÇÄ¯Ã¸ ½¯ÇÄ» »³» Ç¸¾ Çµ¼»»¯ Ç¿È 
´»¯»µÃ¸. 

✓ �¯Ã³ ³ÃÏ ³ÈÇ¯ Ç¸ ´»³´»»³Ã¯³ µÃ»ÇÈ³Ç¯¾µÇ³» ¿ µ¾Ç¿Ã»Ã½ÏÃ
µ»µ¯¾É¾ ÇÉ¾ ´Ä³ÃÇ¸Ä»¿Ç¯ÇÉ¾ Ã¿È ÃÄ¿»³¼¿ύ¾ Ç»Ã Ã¿³³ÄÏÇµÄµÃ 
ÃµÄ»³³¼¼¿¾Ç»»¯Ã µÃ»³³Äύ¾Ãµ»Ã. 

✓  » Ã³Ä³³É³¿¯ ÃÈ¾µÃώÃ ½Ã¿Ä¿ύ¾ ¾³ ÃÄ¿Ã³¾³Ç¿¼»ÃÇ¿ύ¾ Ãµ 
ÃÈ³»µ»Ä»½¯¾¿ÈÃ Ç¿½µ¯Ã ³»³ ¾³ ½µ»ώÃ¿È¾ ¯ ³»Ï½³ »³» ¾³ 
µ¼³Ç»ÃÇ¿Ã¿»¯Ã¿È¾ Ç»Ã Ã»¯Ãµ»Ã Ã¿È ³Ã»¿ύ¾Ç³» ÃÇ¿ ÃµÄ»³¯¼¼¿¾ 
³ÃÏ Ç¸¾ Ã³Ä³³É³»»¯ Ç¿ÈÃ ´»³´»»³Ã¯³.

�¿¯½ÇÅ¹ ΚÐ¼½ÁÇ �ω±Ä (�Κ�)



3. �È»¼»»ÏÃ £Çµ´»³Ã½ÏÃ & 10R

³»³ �»ώÃ»½¸ �Ï½¸Ã¸
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�»Ã³³É³¯ »³» ³¾¯¼ÈÃ¸ Ç¿È ³¾Ç»»µ»½¯¾¿È.
£µÄ»³³¼¼¿¾Ç»»¯Ã µÃ»ÃÇώÃµ»Ã Ç¿È Ç¿½¯³ ´Ï½¸Ã¸Ã. 
�»¯Ä»µ»³ ·É¯Ã »³Ç³Ã»µÈώ¾. �¯»¿´¿» »³» µÄ³³¼µ¯³ 
µ»Ç¯½¸Ã¸Ã ÃµÄ»³³¼¼¿¾Ç»»¿ύ »ÏÃÇ¿ÈÃ (£�). 

Α¾¯¼ÈÃ¸ »ύ»¼¿È ·É¯Ã (Α��). ¤¿ ½µ»¿´¿¼¿³»»Ï 
Ã¼³¯Ã»¿ Α��.  Ä»Ã½ÏÃ ÃÇÏÇ¿È »³» Ãµ´¯¿È 
µφ³Ä½¿³¯Ã. �Ä³³¼µ¯³ ¼¿³»Ã½»»¿ύ Α��. £ÈÃÇ¯½³Ç³ 
³¿»¿¼Ï³¸Ã¸Ã »³» Ã»ÃÇ¿Ã¿¯¸Ã¸Ã Ç¸Ã ³»ÉÃ»½ÏÇ¸Ç³Ã 
ÇÉ¾ »Ç»Ä¯É¾ (BREEAM, LEED, »¼Ã.).

�»Ç¯½¸Ã¸ ´»¯Ä»µ»³Ã ·É¯Ã. Α¾»µ»Ç»»ÏÇ¸Ç³ �¥ Ãµ 
´»¯Ä»µ»³. �µ¾»»¿¯ ½¸Ç³¾»Ã½¿¯ ½µ¯ÉÃ¸Ã 
³¾»µ»Ç»»ÏÇ¸Ç³Ã �¥ »³» »³Ç³Ã»µÈώ¾. £È¾¯»µ»Ã 
½¸Ç³¾»Ã½¿¯ ½µ¯ÉÃ¸Ã ³¾»µ»Ç»»ÏÇ¸Ç³Ã ¿Ã¼»Ã½¯¾¿È 
Ã»ÈÄ¿´¯½³Ç¿Ã. �»Ç¯½¸Ã¸ ´»¯Ä»µ»³Ã ·É¯Ã ½¯ÃÉ 
ÈÃ¿¼¿³»ÃÇ»»ώ¾ ÃÄ¿Ã¿½¿»É½¯ÇÉ¾. 

ΠµÄ»³³¼¼¿¾Ç»»Ï »ÏÃÇ¿Ã. £¯³»¿ ÃµÄ»³³¼¼¿¾Ç»»Ï 
»ÏÃÇ¿Ã. �µ»Ç¿ÈÄ³»»Ï ÃµÄ»³³¼¼¿¾Ç»»Ï »ÏÃÇ¿Ã.  ¼»»Ï 
ÃµÄ»³³¼¼¿¾Ç»»Ï »ÏÃÇ¿Ã. ¥Ã¿¼¿³»Ã½ÏÃ £� »³» 
³µ¼Ç»ÃÇ¿Ã¿¯¸Ã¸. Α¾³Ã»ÏÃ¸Ã¸ »³¾¿¾»Ã½ώ¾ »³» 
¿´¸³»ώ¾ ³»³ ³»ώÃ»½¸ ´Ï½¸Ã¸.

ΑÄÇ¯Ã »È»¼»»¯Ã ¿»»¿¾¿½¯³Ã »³» 
µφ³Ä½¿³¯Ã ÃÇ¸ ´Ï½¸Ã¸. ΑÄÇ¯Ã »È»¼»»¯Ã 
¿»»¿¾¿½¯³Ã »³» ³»¿½¸Ç³¾»»¯Ã ¿»»¿¼¿³¯³Ã. 
Α¾³»ύ»¼ÉÃ¸ ³Ã¿³¼¯ÇÉ¾ µ»Ã»³φώ¾, 
»³Ç³Ã»µÈώ¾ »³» »³Çµ´³φ¯ÃµÉ¾ (Α���). 
ΣÇµ´»³Ã½ÏÃ ÃÈÃÇ¸½¯ÇÉ¾ ³»¿½¸Ç³¾»»¯Ã 
´Ï½¸Ã¸Ã ½µ ´È¾³ÇÏÇ Ç̧³ 
³Ã¿ÃÈ¾³Ä½¿¼Ï³¸Ã¸Ã / µÃ³¾¯ÇÄ¸Ã¸Ã. 

ΧÄ¯Ã¸ ÃÈ½Ã¼¸ÄÉ½³Ç»»ώ¾ È¼»»ώ¾ 
ÇÃ»½¯¾Ç¿È ÃÇ¸ ´Ï½¸Ã¸. ΧÄ¯Ã¸ 
ÃÈ½Ã¼¸ÄÉ½³Ç»»ώ¾ È¼»»ώ¾ »³» ³»¿½¸Ç³¾»»ώ¾ 
ÃÄ¿ËÏ¾ÇÉ¾ ÃÇ¸ ´Ï½¸Ã¸ (Ç¯φÄµÃ, Ã»ÉÄ¯µÃ, »¼Ã). 

�¯Ã½µÈÃ¸ CO2 ÃÇ»Ã »³Ç³Ã»µÈ¯Ã. ¤¿ 
ÃÄÏ³¼¸½³ µ»Ã¿½Ãώ¾ CO2. �¯Ã½µÈÃ¸ CO2 ÃÇ»Ã 
»³Ç³Ã»µÈ¯Ã »³» ½µÇÄ»³Ã½ÏÃ Ç¸Ã »¼»½³Ç»»¯Ã 
³¼¼³³¯Ã.  

�ÃÇ°Ä �¹ώÃ¹¼·Ä �ό¼·Ã·Ä



ΚÇº»¹ºόÄ ΣÇ¸·¹³Ã¼όÄ: 

�¸¾¹ÏÄ·Ä¸Ä γ¹³ Ä¿ÇÄ Α½¸ÃÑπ¿ÇÄ Ä¿Ç Μέ»»¿½Ä¿Ä

Κ³¸. �Ç¯γγ¸»¿Ä Γ. Π³π³·¯º·Ä
Επ¹ÃÄ·¿¿À¹ºÏÄ Υπ·Ð¸υÀ¿Ä ΈÃγ¿υ

C I R C E S – S K I L L S  F O R  F U T U R E  P E O P L E



¤³ 10R Ç¸Ã �È»¼»»¯Ã  »»¿¾¿½¯³Ã
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1. � ³Ã¿ÃÈ¾³Ä½¿¼Ï³¸Ã¸ »³» ¸ ³Ã¿´Ï½¸Ã¸ ÃÈ½³³¯¾¿È¾ ÃÈÇ¾¯ ÃÇ¿ Ç¯¼¿Ã Ç¿È »ύ»¼¿È ·É¯Ã 
µ¾ÏÃ »Ç¸Ä¯¿È »³» ÃÇ¿Çµύ¿È¾ ÃÇ¸¾ ³ύ¿¸Ã¸ Ç¸Ã µÃ³¾³ÇÄ¸Ã»½¿Ã¿¯¸Ã¸Ã »³» Ç¸Ã ³¾³»ύ»¼ÉÃ¸Ã 
´¿½»»ώ¾ ÃÇ¿»Çµ¯É¾ »³» È¼»»ώ¾, ½µ»ώ¾¿¾Ç³Ã ¯ÇÃ» Ç¸ ´¸½»¿ÈÄ³¯³ ³Ã¿ÄÄ»½½¯ÇÉ¾. 

  ÃÇµ´»³Ã½ÏÃ ³»³ ³Ã¿ÃÈ¾³Ä½¿¼Ï³¸Ã¸ ³Ã³»Çµ¯ ³¼¼³³¯Ã ÃÇ»Ã Ã³Ä³´¿Ã»³»¯Ã ½µ»Ï´¿ÈÃ 
ÃÇµ´»³Ã½¿ύ, ÃÄ¿³Ä³½½³Ç»Ã½¿ύ »³» »³Ç³Ã»µÈ¯Ã »³» ¿» ³³Ã»»¯Ã ³ÄÇ¯Ã Ç¿È ÃµÄ»¼³½³¯¾¿È¾: 

• ÃÇµ´»³Ã½Ï ÃÈ¾´¯ÃµÉ¾ Ã¿È µ¯¾³» ÃÄ¿Ã³¯Ã»½µÃ »³» µύ»¿¼¿ ¾³ ³Ã¿ÃÈ¾³Ä½¿¼¿³¸»¿ύ¾, 

• »³¼¯ Çµ»½¸Ä¯ÉÃ¸ ´¿½»»ώ¾ È¼»»ώ¾ »³» µ¿³ÄÇ¸½¯ÇÉ¾, 
• ÃÇµ´»³Ã½Ï ³Ã¼ώ¾ »³Ç³Ã»µÈώ¾ ³»³ Ç¸¾ µÃ¯ÇµÈ¿¸ ÇÈÃ¿Ã¿¯¸Ã¸Ã ÇÉ¾ ´»³ÃÇ¯ÃµÉ¾ »³» ÇÉ¾ 

¼µÃÇ¿½µÄµ»ώ¾ ÇÉ¾ µ¿³ÄÇ¸½¯ÇÉ¾, 
• ¿µÇÉÄ»ÃÇ¯ ÃÇ¿»Çµ¯³ Ã¿È ´µ¾ ³Ã¿ÄÄ¯ÃÇ¿¾Ç³», ³¾³»È»¼ώ¾¿¾Ç³» »³» 

µÃ³¾³ÇÄ¸Ã»½¿Ã¿»¿ύ¾Ç³», ÏÃÉÃ ½¸Ç³¾»»¯, ¸¼µ»ÇÄ»»¯ »³» È´Ä³È¼»»¯ ÃÈÃÇ¯½³Ç³.

ΣÇ¸·¹³Ã¼ÏÄ γ¹³ 
Απ¿ÃÇ½³Ã¼¿»Ïγ·Ã·, �π³½³ÇÃ·Ã¹¼¿π¿ί·Ã· & Α½³ºÐº»ωÃ·
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2. � µÃ³¾³ÇÄ¸Ã»½¿Ã¿¯¸Ã¸ »µÉÄµ¯Ç³» ÇÄÏÃ¿Ã ³µ¼Ç¯ÉÃ¸Ã Ç¸Ã ÃµÄ»³³¼¼¿¾Ç»»¯Ã µÃ¯´¿Ã¸Ã ÇÉ¾ 
»Ç¸Ä¯É¾, µÃµ»´¯ ³Ã¿φµύ³µ» Ç¸ ´¸½»¿ÈÄ³¯³ ³Ã¿³¼¯ÇÉ¾ ³ÃÏ Ç¸¾ »³Çµ´¯φ»Ã¸ »Ç¸Ä¯É¾ »³» 
³¾Ç»»³»»ÃÇ¯ Ç³ ÃÄÉÇ¿³µ¾¯ È¼»»¯ »³» ÃÄ¿ËÏ¾Ç³, ½µ Ã»»³¾¯ ¿φ¯¼¸ ÏÃ¿¾ ³φ¿Ä¯ Ç  ̧½µ¯ÉÃ¸ 
ÇÉ¾ ³µÄ¯É¾ Ç¿È »µÄ½¿»¸Ã¯¿È »³» Ç¸¾ µ¾µÄ³µ»³»¯ µÃ¯´¿Ã¸.

3. � ³¾³»ύ»¼ÉÃ¸ µ¯¾³» ¸ ´»³´»»³Ã¯³ ÃÈ¼¼¿³¯Ã »³» µÃµ¿µÄ³³Ã¯³Ã È¼»»ώ¾ Ã¿È ´»³φ¿ÄµÇ»»¯ 
»³ ÃµÇ»¿ύ¾Ç³¾ ÉÃ ³Ã¿ÄÄ¯½½³Ç³ »³» Ç¸ ½µÇ³ÇÄ¿Ã¯ Ç¿ÈÃ Ãµ ¾¯³ ÃÄ¿ËÏ¾Ç³. 

� ´»³φ¿Ä¯ µ¯¾³» ÏÇ» ¸ µÃ³¾³ÇÄ¸Ã»½¿Ã¿¯¸Ã¸ ´»³Ç¸Äµ¯ Ç¸ ¼µ»Ç¿ÈÄ³»»ÏÇ¸Ç³ ÇÉ¾ È¼»»ώ¾ »³» 
ÇÉ¾ µ¿³ÄÇ¸½¯ÇÉ¾, µ¾ώ ¸ ³¾³»ύ»¼ÉÃ¸ ÃÇ¿Çµύµ» ÃÇ¸¾ ³Ã¿½¯»ÄÈ¾Ã¸ ÇÉ¾ ³Ã¿ÄÄ»½½¯ÇÉ¾ Ã¿È 
³¾³Ã³Ä¯³¿¾Ç³» Ãµ ¾¯³ È¼»»¯. 

ΩÃ µ» Ç¿ύÇ¿È, ¸ µÃ³¾³ÇÄ¸Ã»½¿Ã¿¯¸Ã¸ µ¯¾³» ÃµÄ»³³¼¼¿¾Ç»»¯ ÃÄ¿Ç»½ÏÇµÄ¸ ³ÃÏ Ç¸¾ 
³¾³»ύ»¼ÉÃ¸, ÉÃÇÏÃ¿, ´µ¾ µ¯¾³» Ï¼³ Ç³ ÃÇ¿»Çµ¯³ ÃÇ³ »Ç¯Ä»³ ´»³ÃώÃ»½³ ÃÇ¸¾ ³ÄÇ»»¯ Ç¿ÈÃ 
»³Ç¯ÃÇ³Ã¸

ΣÇ¸·¹³Ã¼ÏÄ γ¹³ 
Απ¿ÃÇ½³Ã¼¿»Ïγ·Ã·, �π³½³ÇÃ·Ã¹¼¿π¿ί·Ã· & Α½³ºÐº»ωÃ·
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� ³Ä»ÄÉÇ¯ »³Ç³Ã»µÈ¯ µ¯¾³» ½»³ 
³¾³´ÈÏ½µ¾¸ ÇµÇ¾»»¯ »³Ç³Ã»µÈ¯Ã 
µ»ÇÏÃ µÄ³¿Ç³¿¯¿È »³Ç¯ Ç¸¾ ¿Ã¿¯³ 
Ã³Ä¯³¿¾Ç³» ´¿½»»¯Ã ³Ä»ÄÉÇ¯Ã 
½¿¾¯´µÃ Ãµ µÄ³¿ÃÇ¯Ã»³ »³» 
½µÇ³φ¯Ä¿¾Ç³» ÃÄ¿Ã 
ÃÈ¾³Ä½¿¼Ï³¸Ã¸ ÃÇ¿ µÄ³¿Ç¯¿»¿ 
³»³ ¾³ ÃÇ¸½³Ç¯Ã¿È¾ »Ç¯Ä»³ ½µ 
´È¾³ÇÏÇ¸ÇµÃ 
³Ã¿ÃÈ¾³Ä½¿¼Ï³¸Ã¸Ã.

 » ´»³»Ä»Ç¯Ã ³Ä»ÄÉÇ¯Ã ½¿¾¯´µÃ 
ÃÇ¸½³Ç¯·¿È¾ ÃÈ¾¯»ÉÃ ½»³ 
³ÈÇ¿φµÄÏ½µ¾¸ ´¿½¯ »³» ÃµÄ»¯Çµ» 
Ç¿ ́ ¯Ãµ´¿, Ç¿ φ»¾¯Ä»Ã½³, Ç³ 
È´Ä³È¼»»¯ »³» »¯Ã¿»³ ¯Ã»Ã¼³. 

❖ Η ³Ä»ÄÉÇ¯ »³Ç³Ã»µÈ¯ 
Ã³Ä¿ÈÃ»¯·µ» Ç³χµ¯³ 
³¾³ÃÇÈ¿»³»¯ Ç¯Ã¸ ´»µ»¾ώÃ.

�Ã¸ÃωÄ± º³Ä³Ãº¸Ç±



4. �»¿½¸Ç³¾»»¯ 
 »»¿¼¿³¯³ ³»³ 
�»ώÃ»½¸ �Ï½¸Ã¸



�»Áμ¹É³¿»¼± Á»¼Á½Áµ²³ πÃÁÄ μ»³ ´»ÑÅ»μ¹ ¼³Æ³Å¼·Ç±
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�»¿½¸Ç³¾»»¯ ¿»»¿¼¿³¯³ µ¯¾³» «¸ �Ã»ÃÇ¯½¸ Ç¸Ã Αµ»φ¿Ä¯³Ã», ½¯ÃÉ Ç¸Ã 
µ¼³Ç»ÃÇ¿Ã¿¯¸Ã¸Ã Ç¸Ã »³Ç³¾¯¼ÉÃ¸Ã φÈÃ»»ώ¾ ÃÏÄÉ¾ »³» Ç¸Ã Ã³Ä³³É³¯Ã 
³Ã¿ÄÄ»½½¯ÇÉ¾ ½µ ³¯¼Ç»ÃÇ¸ ³¿»¿Ã¿¯¸Ã¸ ÇÉ¾ ÃÄώÇÉ¾ È¼ώ¾ ³»³ Ç¸¾ 
Ã³Ä³³É³¯ ÃÄ¿ËÏ¾ÇÉ¾ ½µ ³¯¼Ç»ÃÇ¸ µÃ¯´¿Ã¸ »³» ÃÄ¿Ã´Ï»»½¿ ·É¯Ã. 

Η µφ³Ä½¿³¯ Ç¸Ã ³»¿½¸Ç³¾»»¯Ã ¿»»¿¼¿³¯³Ã ÃµÄ»¼³½³¯¾µ» Ç¸¾ 
³¾³»ύ»¼ËÃ¸ ÇË¾ Ã³Ä³ÃÄ¿ËÏ¾ÇË¾ ½»³Ã ³»¿½¸χ³¾¯³Ã »³» Ç¸¾ 
χÄ¸Ã»½¿Ã¿¯¸Ã¯ Ç¿ÈÃ ³ÃÏ ½»³ ¯¼¼¸ ³»¿½¸χ³¾¯³, 

³¾Ç»»³»»ÃÇώ¾Ç³Ã Ç»Ã Ã³Ä»¯¾µÃ ÃÄώÇµÃ ύ¼µÃ ½µ Ç»Ã 
³¾³»È»¼ώÃ»½µÃ. Μµ ³ÈÇÏ¾ Ç¿¾ ÇÄÏÃ¿ ½µ»ώ¾¿È¾ Ç¸¾ 
ÃµÄ»³³¼¼¿¾Ç»»¯ µÃ¯´Ä³Ã¸ »³» ¿» ´ύ¿ ³»¿½¸Ç³¾¯µÃ. 



Alternative Fuels Biomass, agro-industrial by-products

Rice Husk Ash     Paper Sludge
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 ³Ã¯¶·»µμ³:  ÃÁÆ¯Å·»Ä µ»³ π»Á πÃ¯Å»¿¹ π³Ã³µωµ± ÆÅ»μ°¿ÆÁÇ



¥½»¼¯ ¼³» Æ·É¿»¼°Ä µ»³ μ·²ωÅ¹ π·Ã»´³½½Á¿Æ»¼ÁÐ ¼ÏÅÆÁÇÄ 
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1. Α¾Ç»»³Ç¯ÃÇ³Ã¸ ÏÃ¿ Ç¿ ´È¾³ÇÏ¾ ÃµÄ»ÃÃÏÇµÄ¿È ÇÃ»½¯¾Ç¿È Portland ³ÃÏ
ÃÈ½Ã¼¸ÄÉ½³Ç»»¯ È¼»»¯ ÇÃ»½¯¾Ç¿È (supplementary cementing materials, SCM),

µ»´»»¯ ³ÈÇ¯ Ã¿È µ¯¾³» Ã³Ä³ÃÄ¿ËÏ¾Ç³ ³»¿½¸Ç³¾»»ώ¾ ´»µÄ³³Ã»ώ¾, ÏÃÉÃ »ÃÇ¯½µ¾¸
Ç¯φÄ³, Ã»ÉÄ¯³ ÈÈ»»³½¯¾¿È, ÃÈÄ»Ç»»¯ Ã³»Ã¯¼¸, Ç¯φÄµÃ ³»¿½¯·³Ã, »¼Ã. →
³»¿½¸Ç³¾»»¯ ¿»»¿¼¿³¯³

2. ΧÄ¯Ã¸ ³¾³»È»¼É½¯¾É¾ È¼»»ώ¾ ÃÇ¸ »¯Ã¸ ÇÉ¾ φÈÃ»»ώ¾ ÃÏÄÉ¾ (³¾³»ύ»¼ÉÃ¸
Ã»ÈÄ¿´¯½³Ç¿Ã).

3. �µ¼Ç¯ÉÃ¸ Ç¸Ã ³¾»µ»Ç»»ÏÇ¸Ç³Ã »³» µÃ»½¯»È¾Ã¸ Ç¸Ã ´»¯Ä»µ»³Ã ·É¯Ã ÇÉ¾
»³Ç³Ã»µÈώ¾, ½µ»ώ¾¿¾Ç³Ã ¯ÇÃ» Ç¸¾ ¯¾Ç³Ã¸ »³» ¯»Ç³Ã¸ ÇÉ¾ µÃ»Ã»µÈώ¾.

4. �µ¼Ç¯ÉÃ¸ ÇÉ¾ ½¸Ç³¾»»ώ¾ »³» ¯¼¼É¾ »´»¿Ç¯ÇÉ¾ Ç¿È Ã»ÈÄ¿´¯½³Ç¿Ã, ¿» ¿Ã¿¯µÃ
½Ã¿Ä¿ύ¾ µÃ¯Ã¸Ã ¾³ ½µ»ώÃ¿È¾ Ç¸¾ Ã¿ÃÏÇ¸Ç³ ÇÉ¾ ³Ã³»Ç¿ύ½µ¾É¾ È¼»»ώ¾.

5. ΧÄ¯Ã¸ ÈÃ¿¼µ»½½³Ç»»¯Ã ³³Ä¿Ç»»¯Ã ³»¿½¯·³Ã ³»³ »¯¼ÈÈ¸ µ¾µÄ³µ»³»ώ¾ ³¾³³»ώ¾
½¿¾¯´É¾ Ã³Ä³³É³¯Ã ´¿½»»ώ¾ È¼»»ώ¾.

6. �Ã³¾³ÇÄ¸Ã»½¿Ã¿¯¸Ã¸ ³¿¸»¸Ç»»ώ¾ ÃÏÄÉ¾, ÃÇ. ¾µÄÏ Ã¼ύÃ¸Ã, ».³.



. 
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✓£Çµ¼Ã»Æ»¼± ³À»Á½Ïµ¹Å¹ 
¶·»¼ÆÑ¿ ³¿ÆÁÉ±Ä, 
³¿º·¼Æ»¼ÏÆ¹Æ³Ä ¼³» 
π·Ã»´³½½Á¿Æ»¼ÁÐ 
¼ÏÅÆÁÇÄ

✓ Μ·²ωÅ¹ ÆÁÇ 
π·Ã»´³½½Á¿Æ»¼ÁÐ 
¼ÏÅÆÁÇÄ ¶»³Æ¹ÃÑ¿Æ³Ä 
Æ¹¿ ³¿ÆÁÉ± ¼³» ¶»¯Ã¼·»³ 
¸ω±Ä π¯¿ω ³πÏ Æ»Ä Æ»μ°Ä 
ÅÆÏÉÁÇ.

Π³Ã¯·¸»´¾³: Γ¸¿»¼± ÃÇ¾π¸Ã»φ¿Ã¯ Ã¼ÇÃ¿·°¾³Ä¿Ä ³Ã³¸ÃÄ»Ä»¼±Ä »πÄ¯¾¸¿¸Ä Ä°φÃ³Ä- 

³¿Ä¿Ç± Ã¼ÇÃ¿·°¾³Ä¿Ä, ·»¯Ã¼¸»³ ·ω±Ä, π¸Ã»³³½½¿¿Ä»¼ό ¼όÃÄ¿Ä 

Compressive strength

Service life for carbonation

Service life for chloride exposure

Environmental cost



• £Ç¸¾ ÃµÄ»φ¯Äµ»³ Ç¸Ã �� ÈÃ¯ÄÇµ» ÃµÄ»¿Ä»Ã½¯¾¿Ã 
³Ä»»½ÏÃ ¼³Ç¿½µ¯É¾ ³»³ Ç¸¾ »¯¼ÈÈ¸ ³¾³³»ώ¾ 
Ç¸Ã. � ÃµÄ»φµÄµ»³»  ̄ÃÈ¾¿¼»»¯ Ã³Ä³³É³¯ ´µ¾ 
µÃ³Ä»µ¯ ³»³ Ç¸¾ »¯¼ÈÈ¸ ÇÉ¾ ³¾³³»ώ¾ Ãµ 
Ã³Ä³³É³¯ Ã»ÈÄ¿´µ½¯ÇÉ¾, ³»³ »³Ç³Ã»µÈ¯ 
¿´¿ÃÇÄÉÃ»ώ¾ »³» ³Ãφ³¼Ç»»ώ¾, ³»³ ÃÈ¾Ç¯Ä¸Ã¸ 
¿´ώ¾ »³» ³»³ ¯¼¼³ ¯Ä³³ ÈÃ¿´¿½ώ¾. 

Α¿³ºÐº»ËÅ· ΣºÇÃÁ¶°μ³ÆÁÄ

 ÃÏÆ³Å¹

• £Ä¿ώ»¸Ã¸ Ç¸Ã ÇÄ¯Ã¸Ã ³´Ä³¾ώ¾ ³ÃÏ 
³¾³»È»¼É½¯¾¿ Ã»ÈÄÏ´µ½³ ÃÇ»Ã µÇ³»Äµ¯µÃ 
Ã»ÈÄ¿´¯½³Ç¿Ã (ÏÇ» ½Ï¾¿ ³»³ ¿´¿ÃÇÄÉÃ¯³) »³» 
Ã¸½³¾Ç»»¯ ³¾³³¯»½»Ã¯ ÇÉ¾.

• �»µÄµύ¾¸Ã¸ Ç¸Ã ´È¾³ÇÏÇ¸Ç³Ã µ¾³¾»Ä¯»ÉÃ¸Ã Ç¿È 
³¾³»È»¼É½¯¾¿È Ã»ÈÄ¿´¯½³Ç¿Ã, Ã.Ç. Ãµ 
µÄ³¿ÃÇ¯Ã»¿ Ã³Ä³³É³¯Ã ÇÃ»½¯¾Ç¿È ¯ ¯¼¼¿ 
Ã³Ä³³É³Ï CO2, ώÃÇµ ¾³ µÃ»ÇÈ³Ç¯¾µÇ³» 
´¯Ã½µÈÃ¸ CO2 ÃÇ¸ ½¯·³ Ç¿ÈÃ ³»³ µÃ»Ã¼¯¿¾ 
ÃµÄ»³³¼¼¿¾Ç»»¯ ¿φ¯¼¸ ¯¾³¾Ç» »¼»½³Ç»»¯Ã 
³¼¼³³¯Ã.



• � ³ÃÏÄÄ»È¸ ³ύÈ¿È Ãµ ÇώÄ¿ÈÃ È³µ»¿¾¿½»»¯Ã 
Ç³φ¯Ã ¿´¸³µ¯ ÃÇ¸¾ Ã³Ä³³É³¯ È´ÄÏ»µ»¿È 
(ÏÇ³¾ ³¾³½»³¾ύµÇ³» ½µ ³»¿³Ã¿»»¿´¿½¯Ã»½³
³ÃÏ³¼¸Ç³), Ç¿ ¿Ã¿¯¿ µ¯¾³» ¯¾³ ¯ÇÄÉ½¿, 
´¸¼¸Ç¸Ä»ώ´µÃ µύφ¼µ»Ç¿ ³¯Ä»¿ ½µ 
Ç³Ä³»Ç¸Ä»ÃÇ»»¯ ´ÈÃ¯ÄµÃÇ¸ ¿Ã½¯. 

Α¿³ºÐº»ËÅ· �ÇÊÁÅ³¿²¶³Ä

 ÃÏÆ³Å¹

• �µÇÉÄ»ÃÇ  ̄ÃÈ¼¼¿³¯ ³ÈÈ¿Ã³¾¯´É¾ ³ÃÏ Α��� Ãµ 
´»³»Ä»Ç¿ύÃ »¯´¿ÈÃ Ã¿È »³ µ¯¾³» Ç¿Ã¿»µÇ¸½¯¾¿» 
Ãµ ½µ³¯¼µÃ ÃÏ¼µ»Ã Ç¸Ã £. �ÈÇ»»¯Ã �¼¼¯´³Ã.

• �µÇ³φ¿Ä¯ ÇÉ¾ ³ÈÈ¿Ã³¾¯´É¾ ³ÃÏ Ç»Ã µÇ³»Äµ¯µÃ 
ÃÈ¼¼¿³¯Ã »³» ½µÇ³φ¿Ä¯Ã Α��� Ã¿È µ¯¾³» 
ÃÈ½³µ³¼¸½¯¾µÃ ½µ ££�� ³ÃµÈ»µ¯³Ã Ãµ Çµ¼»»¿ύÃ 
ÇÄ¯ÃÇµÃ, ÃÇ. µÄ³¿ÃÇ¯Ã»³ Ã³Ä³³É³¯Ã ÇÃ»½¯¾Ç¿È, 
³ÈÈ¿Ã³¾¯´É¾ »¼Ã.

• ΧÄ¯Ã¸ ÇÉ¾ ÃÈ¼¼µÇ»¯¾ÇÉ¾ ³ÈÈ¿Ã³¾¯´É¾ ÉÃ 
ÃÄώÇ  ̧ύ¼¸ ÃÇ³ µÄ³¿ÃÇ¯Ã»³ Ã³Ä³³É³¯Ã 
ÇÃ»½¯¾Ç¿È ³»³ ³¾Ç»»³Ç¯ÃÇ³Ã¸ Ç¸Ã ÃÄÏÃ»µÇ¸Ã 
³ύÈ¿È ÃÇ¿ ÇÃ»½¯¾Ç¿.

• �¾³¼¼³»Ç»»¯ ³¿»¿Ã¿¯¸Ã¸ ÉÃ ³µÉÄ³»»¯ ³ύÈ¿Ã, 
».³.



Scaling up eWASTE circular 

economy in Adrion region 

CIRCLEWASTE
ΧÄ¯Ã¸ »¼³Ã½¯ÇÉ¾ Α��� ÃÇ¸ ´Ï½¸Ã¸

• The project CIRCLEWASTE is funded by the Interreg IPA-ADRION Programme under Project Code IPA-

ADRION00124, within Programme Priority 2: Supporting a Greener and Climate Resilient Adriatic-Ionian 

Region.

• The goal of CIRCLEWASTE is to support the long-term sustainability of businesses that add economic, 

environmental and social value to the Waste from Electronic and Electric Equipment (eWASTE), by 

providing businesses with a consistent source of eWASTE for their circular model, ensuring a continuous 

cycle of use and reuse.

• A group of 12 partners from 8 ADRION countries will collaborate to develop collective solutions aimed at 

boosting eWASTE businesses in the region.



5. ΓΕ ��Α £¥�£Ε¤Α£�Α¤Α

 » ³»¿½¸Ç³¾¯µÃ �¥ ÃÄ¯Ãµ» 
¾³ ÃÇ¿Çµύ¿È¾ ÃÇ³»µÄ¯ 
ÃÇ¸ ³»ÉÃ»½ÏÇ¸Ç³, È»¿»µ-

Çώ¾Ç³Ã Ç³ ³Ã¿Çµ¼¯Ã½³Ç³ 
Ç¸Ã �ÄµÈ¾³Ã. � Π¿¼»Çµ¯³
ÃÄ¯Ãµ» ¾³ »³Ç³ÃÇµ¯ 
¿ÈÃ»³ÃÇ»»ÏÃ ÈÃ¿ÃÇ¸Ä»»Ç¯Ã 
Ç¸Ã µφ³Ä½¿³¯Ã ´Ä¯ÃµÉ¾ 
�£ & �  ½µ �³¾¿¾»Ã½¿ύÃ 
& ΧÄ¸½³Ç¿´ÏÇ¸Ã¸.

£È½ÃµÄ³Ã½³Ç»»¯, ½µ³¯¼  ̧¯½φ³Ã¸ ÃÄ¯Ãµ» ¾³ ´¿»µ¯ ÃÇ³ µ¿¯Ã:

� «³»ÉÃ»½ÏÇ¸Ç³» µ¾ÏÃ 
´¿½»»¿ύ È¼»»¿ύ ¯ ½»³Ã 
»³Ç³Ã»µÈ¯Ã ÃÄ¯Ãµ» ¾³ 
ÈÃ¿¼¿³¯·µÇ³» Ã¿Ã¿Ç»»¯, 
ÇµÇ¾¿»Ä³Ç»»¯, ½¯ÃÉ 
µ»Ç¯½¸Ã¸Ã Ç¿È Ο¼»»¿ύ 
ΠµÄ»³³¼¼¿¾Ç»»¿ύ �ÏÃÇ¿ÈÃ 
¯ ½¯ÃÉ Α¾¯¼ÈÃ¸Ã �ύ»¼¿È 
�É¯Ã (LCA).

�¾ ³ÄÇ¯ ¸¾ ¿ �È»¼»»ÏÃ 
ΣÇµ´»³Ã½ÏÃ (�£) »³»  ̧
»µÄ³ÄÇ»»¯ µφ³Ä½¿³¯ ÇÉ¾ 
10R ώÃÇµ ¾³ µÃ»ÇύÇ¿È½µ 
³ÄÇ¯Ã �È»¼»»¯Ã  »»¿¾¿½¯³Ã 
ÃÇ¸ �Ï½¸Ã¸: 
ΣÇµ´»³Ã½ÏÃ ³»³ 
³Ã¿ÃÈ¾³Ä½¿¼Ï³¸Ã¸, 
µÃ³¾³ÇÄ¸Ã»½¿Ã¿¯¸Ã¸ & 
³¾³»ύ»¼ÉÃ¸.

1. 2. 3. 4.
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¥Ã¯ÄÇµ» Ã¼¯»¿Ã 
»³Ç¯¼¼¸¼É¾ ³»¿½¸Ç³¾»»ώ¾ 
»³» ¯¼¼É¾ Ã³Ä³ÃÄ¿ËÏ¾ÇÉ¾ 
Ã¿È ½Ã¿Ä¿ύ¾ ¾³ 
ÇÄ¸Ã»½¿Ã¿»¸»¿ύ¾ ÉÃ 
ÃÄώÇµÃ ύ¼µÃ ÃÇ»Ã 
³»¿½¸Ç³¾¯µÃ Ã³Ä³³É³¯Ã 
´¿½»»ώ¾ È¼»»ώ¾:
�»¿½¸Ç³¾»»¯ Ο»»¿¼¿³¯³ 
(� ).



�³». �È¯³³µ¼¿Ã �. Π³Ã³´¯»¸Ã
¤½¯½³ £¿¼»Ç»»ώ¾ �¸Ç³¾»»ώ¾
£³¾µÃ»ÃÇ¯½»¿ £³ÇÄώ¾

vgpapadakis@upatras.gr

ΕÇχαÃιÅÆώ για Æην πÃ¿Å¿χή ÅαÄ!
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