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ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʚʝʨʠʬʠʢʘʮʠʠ 
 

BREG EN EPD ˉ 000265  ɺʳʧʫʩʢ 1 
ECO EPD ʉʩʳʣ. ̄  00000943 

 

ʅʘʩʪʦʷʱʠʤ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʜʝʢʣʘʨʘʮʠʷ ʧʨʦʜʫʢʮʠʠ 
ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ 

ɹʝʣʦʨʫʩʩʢʠʤ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʟʘʚʦʜʦʤ (ʚʭʦʜʠʪ ʚ UK CARES) 

 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ: 

EN 15804:2012+A1:2013 
 

ʠ 

ɼʦʢʫʤʝʥʪʫ ʩʭʝʤʳ çBRE Globalè SD207 
 

ʅʘʩʪʦʷʱʘʷ ʜʝʢʣʘʨʘʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ: 

ɸʨʤʘʪʫʨʫ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ (ʄʝʪʦʜ ʚʪʦʨʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 

ʄʝʪʘʣʣʦʣʦʤ) 
 

ɸʜʨʝʩ ʢʦʤʧʘʥʠʠ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʫʥʠʪʘʨʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

ʋʣ. ʇʨʦʤʳʰʣʝʥʥʘʷ, 37 

ɾʣʦʙʠʥ 

ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 

247210 

ɹʝʣʘʨʫʩʴ 
 

 
 
 
 
 
 
 
 
 
 
 
 

 ʕʤʤʘ ɹʝʡʢʝʨ 20 ʠʶʥʷ 2019 
ʇʦʜʧʠʩʴ ʦʪ ʣʠʮʘ BRE Global 
Ltd 

 

20 ʠʶʥʷ 2019 

ʦʧʝʨʘʪʦʨ ɼʘʪʘ ʚʳʜʘʯʠ 
 

19 ʠʶʥʷ 2022 

ɼʘʪʘ ʧʝʨʚʦʛʦ ʚʳʧʫʩʢʘ  ʉʨʦʢ ʜʝʡʩʪʚʠʷ 

 
ʅʘʩʪʦʷʱʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʚʝʨʠʬʠʢʘʮʠʠ ʚʳʜʘʝʪʩʷ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʡ ʠ 

ʧʦʣʦʞʝʥʠʡ (ʙʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʘʡʪʝ: 

www.greenbooklive.com/terms). 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʦʩʠʤ 

ʦʙʨʘʱʘʪʴʩʷ ʧʦ ʘʜʨʝʩʫ: www.greenbooklive.com/check ʠʣʠ ʩʚʷʟʘʪʴʩʷ ʩ ʥʘʤʠ. 

BRE Global Ltd., Garston,  Watford WD25 9XX. 

T:  +44 (0)333 321 8811 ʌ: +44 (0)1923 664603  E: Enquiries@breglobal.com 

http://www.greenbooklive.com/terms).
http://www.greenbooklive.com/check%20или%20связаться%20с%20нами
mailto:Enquiries@breglobal.com
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ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʜʝʢʣʘʨʘʮʠʷ ʧʨʦʜʫʢʮʠʠ (EPD) 
 

EPD ˉ 000265 
 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 
 

 

ʆʧʝʨʘʪʦʨ ʧʨʦʛʨʘʤʤʳ EPD 
 

ʇʨʠʤʝʥʠʤʳʝ ʧʨʘʚʠʣʘ ʢ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʫʢʮʠʠ 

BRE Global 
Watford, Herts 
WD25 9XX 
United Kingdom 

BRE ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 2013: 
ʇʨʘʚʠʣʘ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʜʝʢʣʘʨʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʪʠʧʘ III EN 
15804:2012+A1:2013 

 

ʋʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʜʣʷ ʠʟʫʯʝʥʠʷ LCA 
 

ʂʦʥʩʫʣʴʪʘʥʪ/ʠʥʩʪʨʫʤʝʥʪ LCA 

UK CARES 
Pembroke House 
21 Pembroke Road 

Sevenoaks 
Kent, TN13 1XR 
UK 

UK CARES EPD Tool 
thinkstep UK Ltd 
Euston Tower - Level 33, 286 

Euston Road 
London, NW1 3DP 
www.thinkstep.com 

 

ɿʘʷʚʣʝʥʥʘʷ/ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʝʜʠʥʠʮʘ 
 

ʇʨʠʤʝʥʠʤʦʩʪʴ/ʧʦʢʨʳʪʠʝ 

1 ʪʦʥʥʘ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʳ, 
ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʩʧʦʩʦʙʦʤ ʚʪʦʨʠʯʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʘ ʦʩʥʦʚʝ ʣʦʤʘ), ʢʦʪʦʨʘʷ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ 
ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʟʜʘʥʠ.̫ 

ʆʧʨʝʜʝʣʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

 

ʊʠʧ EPD 
 

ʌʦʥʦʚʘʷ ʙʘʟʘ ʜʘʥʥʳʭ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ (ñʆʪ ʣʦʪʢʘ ʜʦ ʚʦʨʦʪò) ʩ 
ʚʘʨʠʘʥʪʘʤʠ 

GaBi 

 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʚʝʨʠʬʠʢʘʮʠʠ 

ʉʪʘʥʜʘʨʪ CEN EN 15804 ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤʠ ʧʨʘʚʠʣʘʤʠ PCR a 

ʅʝʟʘʚʠʩʠʤʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʜʝʢʣʘʨʘʮʠʠ ʠ ʜʘʥʥʳʭ ʩʦʛʣʘʩʥʦ EN ISO 14025:2010 

ɺδʥʫʪʨʝʥʥʷʷ  χɺʥʝʰʥʷʷ 

(ʛʜʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ b) ʉʪʦʨʦʥʥʠʡ 
ʧʨʦʚʝʨʷʶʱʠʡ: ʅʘʡʜʞʝʣ ɼʞʦʥʩ 

a: ʇʨʘʚʠʣʘ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʫʢʮʠʠ 
b: ʅʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʢʣʠʝʥʪʘʤʠ; ʦʙʷʟʘʪʝʣʴʥʦ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ (ʩʤʦʪʨʠ EN ISO 
14025:2010, 9.4) 

ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʜʝʢʣʘʨʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠʟ ʨʘʟʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʛʫʪ ʥʝ ʩʦʧʦʩʪʘʚʣʷʪɹʩ,̫ ʝʩʣʠ ʦʥʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʩʪʘʥʜʘʨʪʫ EN 15804:2012+A1:2013. ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣ ʢʦʥʢʨʝʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʫʢʮʠʠ, 
ʛʨʘʥʠʮ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩʠʩʪʝʤʳ ʠ ʬʦʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. ʉʤ. ʧʫʥʢʪ 5.3 EN 15804:2012+A1:2013 ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʥʩʪʨʫʢʮʠʡ 

http://www.thinkstep.com/
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Information modules covered  

 

 
 

 

 
ʇʨʦʜʫʢʮʠʷ 

 
ʉʪʨʦʠʪʝʣʴʩʪ
ʚʦ 

ʉʪʘʜʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  
ʂʦʥʝʮ ʩʨʦʢʘ 
ʩʣʫʞʙʳ 

 ʇʨʝʠʤʫʱʝʩ
ʪʚʘ ʠ 

ʥʘʛʨʫʟʢʠ ʟʘ 
ʧʨʝʜʝʣʘʤʠ 
ʩʠʩʪʝʤʳ 

ʉʚʷʟʘʥʥʘʷ ʩ ʤʘʪʝʨʠʘʣʦʤ 
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ʇʨʠʤʝʯʘʥʠʝ: ɻʘʣʦʯʢʠ ʦʙʦʟʥʘʯʘʶʪ ʟʘʷʚʣʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʫʣʠ. 

 
ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ 

 

ʆʪʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çɹʝʣʦʨʫʩʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜ ï ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ 
ʭʦʣʜʠʥʛʘ çɹʄʂè (ʚʭʦʜʠʪ ʚ UK CARES) 

 

 
ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʫʥʠʪʘʨʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 
ʋʣ. ʇʨʦʤʳʰʣʝʥʥʘʷ, 37 
ɾʣʦʙʠʥ 
ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 247210 

ɹʝʣʘʨʫʩʴ 
 

 
 
 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʧʨʦʜʫʢʮʠʷ: 
 

ʆʧʠʩʘʥʠʝ ʧʨʦʜʫʢʮʠʠ 
 

ʉʪʘʣʴʥʘʷ ʘʨʤʘʪʫʨʘ (ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘʤ ʥʘ ʧʨʦʜʫʢʮʠʶ, ʢʦʪʦʨʳʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʠʩʪʦʯʥʠʢʘʭ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ), ʧʦʣʫʯʘʝʤʘʷ ʠʟ ʣʦʤʘ, ʨʘʩʧʣʘʚʣʷʝʤʦʛʦ ʚ ɼʉʇ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʛʦʨʷʯʝʡ ʧʨʦʢʘʪʢʦʡ. 

 
ɿʘʷʚʣʝʥʥʘʷ ʝʜʠʥʠʮʘ ï 1 ʪʦʥʥʘ ʘʨʤʘʪʫʨʳ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʙʝʪʦʥʥʳʭ 
ʢʦʥʩʪʨʫʢʮʠʷʭ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʟʜʘʥʠʷ. 



EPD Number: 000265 

BF1805-C-ECOP Rev 0.0 

Date of Issue:20 June 2019 

Page 4 of 16 

Expiry Date 19 June 2022 

É BRE Global Ltd, 2017 

Technical Information  

 

 
 

 

ʉʚʦʡʩʪʚʦ ɿʥʘʯʝʥʠʝ, ʝʜʠʥʠʮʘ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʤʘʨʰʨʫʪ ɼʉʇ 

ʇʣʦʪʥʦʩʪʴ 7850 ʢʛ/ʤ3 

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ 200000 ʅ/ʤʤ2 

ʉʚʘʨʠʚʘʝʤʦʩʪʴ (Cʵʢʚ) ʄʘʢʩ. 0.50 % 

ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ (ʧʦ BS 4449:2005+A3:2016) ʄʠʥ. 500 ʅ/ʤʤ2 
 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ (ʧʦ BS 4449:2005+A3:2016) 
ʄʠʥ. 540 ʅ/ʤʤ2 

(ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ/ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 

җ 1.08) 

ɻʝʦʤʝʪʨʠʷ ʧʦʚʝʨʭʥʦʩʪʠ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨʝʙʨʘ, fR ʧʦ 

BS 4449:2005+A3:2016) 
ʄʠʥ. 0.040 ʜʣʷ ʨʘʟʤʝʨʘ ʧʨʫʪʢʘ>6ʤʤ 
ʠ Ò12ʤʤ ʤʠʥ. 0.056 ʜʣʷ ʨʘʟʤʝʨʘ 
ʧʨʫʪʢʘ>12 

Agt (% ʧʦʣʥʦʝ ʫʜʣʠʥʝʥʠʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʩʠʣʠʠ ʧʦ 
BS 4449:2005+A3:2016) 

 

ʄʠʥ. 5 % 

ʀʩʧʳʪʘʥʠʝ ʥʘ ʠʟʛʠʙ ʩ ʨʘʟʛʠʙʦʤ (ʧʦ BS 4449:2005+A3:2016) ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

ʀʩʧʳʪʘʥʠʝ ʥʘ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ (ʧʦ BS 
4449:2005+A3:2016) 

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ (ʧʦ ISO 
14021:2016) 

97.2 % 

 

 

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʮʠʠ 
 

ɺʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ/ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ % 

Fe 97 

C, Mn, Si, V, Ni, Cu, Cr, Mo ʠ ʜʨʫʛʠʝ 3 

 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ 
 

ʄʝʪʘʣʣʦʣʦʤ ʧʣʘʚʠʪʩʷ ʚ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʧʝʯʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʠʜʢʦʡ ʩʪʘʣʠ. ɿʘʪʝʤ ʝʸ ʧʦʜʚʝʨʛʘʶʪ 
ʚʥʝʧʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʨʠʤʝʩʝʡ ʠ ʤʦʛʫʪ ʧʨʠʩʘʞʠʚʘʪʴ ʣʝʛʠʨʫʶʱʠʝ ʜʦʙʘʚʢʠ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʩʚʦʡʩʪʚ. 

 
ɻʦʨʷʯʠʡ ʤʝʪʘʣʣ (ʨʘʩʧʣʘʚʣʝʥʥʘʷ ʩʪʘʣʴ) ʧʦʩʣʝ ɼʉʇ ʨʘʟʣʠʚʘʶʪ ʥʘ ʩʪʘʣʴʥʳʝ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʜ 
ʦʪʧʨʘʚʢʦʡ ʥʘ ʧʨʦʢʘʪʥʳʡ ʩʪʘʥ, ʛʜʝ ʦʥʠ ʧʨʦʢʘʪʳʚʘʶʪʩʷ ʠ ʬʦʨʤʫʶʪʩʷ ʜʦ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ 
ʨʘʟʤʝʨʦʚ ʛʦʪʦʚʳʭ ʧʨʫʪʢʦʚ ʠ ʙʫʭʪ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ. 
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Process flow diagram  

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʉʪʨʦʠʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ 

 

ʇʝʨʝʨʘʙʦʪʢʘ ʠ ʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʧʨʘʢʪʠʢʘʤʠ, ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ. 

 
ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʭʨʘʥʝʥʠʠ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʦʙʳʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʨʝʧʣʝʥʠʶ ʛʨʫʟʦʚ. 

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
 

ʉʦʩʪʘʚ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 
ʉʪʘʣʴʥʘʷ ʘʨʤʘʪʫʨʥʘʷ ʧʨʦʜʫʢʮʠʷ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨ rʥʠʢʘʢʠʭ ʨʠʩʢʦʚ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʝ ʚʦʟʥʠʢʘʝʪ. 

 

ʀʩʪʝʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ 
 

ʉʪʘʣʴʥʘʷ ʘʨʤʘʪʫʨʥʘ  ̫ʧʨʦʜʫʢʮʠʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʪʦʨʥʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʩʣʫʞʙʳ, ʥʦ ʤʦʞʝʪ ʙ ʪrʴ 
ʧʝʨʝʨʘʙʦʪʘʥʘ ʩ ʪʝʤ ʞʝ (ʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤ / ʙʦʣʝʝ ʥʠʟʢʠʤ) ʢʘʯʝʩʪʚʦʤ ʩʪʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ 
ʧʝʨʝʨʘʙʦʪʢʠ. 
 
ʕʪʦ ʦʯʝʥʴ ʮʝʥʥʳʡ ʨʝʩʫʨʩ, ʧʦʵʪʦʤʫ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʫʩʠʣʠʷ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʩʪʘʣʴʥʦʛʦ ʩʢʨʘʧʘ, ʘ ʥʝ ʧʦ ʝʛʦ 
ʫʪʠʣʠʟʘʮʠʠ ʧʨʠ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʩʣʫʞʙʳ. ʇʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ 92% ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʥʦʡ ʧʨʫʪʢʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

˸͔ͭ͊ͦͦͣ͡͡͡ ˨͎͙͔ͪͯ ͙ͫͭͦ;͙͙ͤ͟ ;͔ͪͤ·ͻ 
͔͍ͣͭ͊ͦ͡͡ 

͔͙̏ͭͪ͟͡;͔͍ͫͭͦ 

͙͍́ͦͨͦ͡ 

˶͔͎͙ͪͯΌ΅͙͔ 

Ή͔͔ͣͤͭ͡· 

̊͊ͦͦ͋ͪ͊ͯ͘͟͡Ό
΅͙͔ ͙͙ͨͪͫ͊͒͟ 

ˤ͍͙͍ͦͫͫͭ͊ͤ͊͊͡Ό
΅͙͔ ͙͙ͨͪͫ͊͒͟ 

ˤͦ͒͊ 

˥͊͘· 

˻͎͔ͤͯͨͦͪ·Σ 
Ή͔ͭͪͦ͒͟͡· ͙ ͭΦ͒. 

˿͔͍͙ͭ͊ͨ͊͡͡͡Έ͔ͤͦ 

͙͍͍ͨͪͦͦ͒ͫͭͦ͘ 

͔͙̏ͭͪ͟͡;͔͍ͫͭͦ 

 ́ ͙͍ͦͨͦ͡ 

 ʕ ͦ͒͊ 

 

˽ͪͦ͊ͭͤ͟·͚ ͫͭ͊ͤ 

˿ͭ͊͡Έͤ͊Ύ ͍ͨͪͯͭͦ͊͟Ύ 
͊ͪͣ͊ͭͯͪ͊ 
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ʇʨʘʚʠʣʘ ʨʘʩʯʸʪʘ ʦʮʝʥʢʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 
 
ʆʧʠʩʘʥʠʝ ʟʘʷʚʣʝʥʥʦʡ/ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʝʜʠʥʠʮʳ 

 

ɿʘʷʚʣʝʥʥʘʷ ʝʜʠʥʠʮʘ -1 ʪʦʥʥʘ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʴʥʦʡ ʧʨʫʪʢʦʚʦʡ ʘʨʤʘʪʫʨʳ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʩʧʦʩʦʙʦʤ 
ʚʪʦʨʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʘ ʦʩʥʦʚʝ ʣʦʤʘ), ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 
ʟʜʘʥʠʷ (ʪ.e. 1 ʪʦʥʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʩ ʫʯʝʪʦʤ ʧʦʪʝʨ ɹʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʫʩʪʘʥʦʚʢʝ ʧʦʣʫʯʘʝʪʩʷ ʥʝ 1 ʪʦʥʥʘ 
ʢʘʢ ʧʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ). 

 

ɻʨʘʥʠʮ rʩʠʩʪʝʤʳ 
 

ɻʨʘʥʠʮ rʩʠʩʪʝʤʳ EPD ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʫʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ ʩʪʘʥʜʘʨʪʝ EN 15804. ʕʪʦ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ (ʦʪ ʣʦʪʢʘ ʜʦ ʚʦʨʦʪ) ʩʦ ʚʩʝʤʠ ʚʘʨʠʘʥʪʘʤʠ EPD, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʤʦʜʫʣʠ ʦʪ A1 
ʜʦ C4, ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʤʦʜʫʣʴ D. 
 
ɺʦʟʜʝʡʩʪʚʠʷ ʠ ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʪʝʨʷʤʠ / ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʪʦ ʝʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʠ ʧʝʨʝʨʘʙʦʪʢʦʡ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʵʪʘʧʦʤ ʧʦʪʝʨʠ ʦʪʭʦʜʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʦʥʮʝ 
ʩʨʦʢʘ ʩʣʫʞʙʳ) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʤʦʜʫʣʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ ʧʦʪʝʨʠ / ʦʙʨʘʟʫʶʪʩʷ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 
ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʢʘʯʝʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʩ 01/01/2017 ʧʦ 31/12/2017 ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʆɸʆ 
çɹʄɿ ï ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ʭʦʣʜʠʥʛʘ çɹʄʂè (ʚʭʦʜʠʪ ʚ UK CARES). 

 
ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ: ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʭʦʨʦʰʝʝ. ʌʦʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦʩʪʦʷʥʥʦ 
ʧʦʩʪʫʧʘʶʪ ʠʟ ʙʘʟ ʜʘʥʥʳʭ çThinkstepè. ʉʙʦʨ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʙʳʣ ʪʱʘʪʝʣʴʥʳʤ, ʫʯʠʪʳʚʘʷ ʚʩʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʪʦʢʠ, ʠ ʵʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʢʦʤʧʘʥʠʝʡ UK CARES. 
 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ: ʰʣʘʢ ɼʉʇ ʠ ʧʨʦʢʘʪʥʘʷ ʦʢʘʣʠʥʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʢʘʢ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʦʮʝʩʩʘ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ. ɺʦʟʜʝʡʩʪʚʠʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʩʪʘʣʴʶ, ʰʣʘʢʦʤ ʠ ʧʨʦʢʘʪʥʦʡ ʦʢʘʣʠʥʦʡ, ʠʩʭʦʜʷ ʠʟ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. 

 
ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ ʩʪʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʚʪʦʨʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʟʘʤʢʥʫʪʦʤ ʮʠʢʣʝ, 
ʢʦʤʧʝʥʩʠʨʫʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚʦ ʚʥʝʰʥʝʤ ʣʦʤʝ. ʂʦʥʢʨʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʬʦʥʦʚʳʭ ʜʘʥʥʳʭ 
ʧʨʠʚʝʜʝʥʘ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ GaBi (/ GaBi 8 2019 /). 

 
ʂʨʠʪʝʨʠʠ ʦʪʩʝʯʝʥʠʷ 

 

ʅʘ ʚʭʦʜʥʦʡ ʩʪʦʨʦʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʩʝ ʧʦʪʦʢʠ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʩʠʩʪʝʤʫ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʙʦʣʝʝ 1% ʦʪ ʦʙʱʝʡ 
ʤʘʩʩʳ ʠʣʠ ʚʥʦʩʷʱʠʝ ʙʦʣʝʝ 1% ʚ ʧʦʪʨʝʙʣʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ. ɹʳʣʠ ʦʮʝʥʝʥʳ ʚʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʝʩʫʨʩʳ, ʘ 
ʪʘʢʞʝ ʚʩʝ ʦʪʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʦʤ, ʠ ʚʳʙʨʦʩʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʠʞʝ 
1% (ʧʦ ʤʘʩʩʝ), ʪʘʢʞʝ ʙʳʣʠ ʦʭʚʘʯʝʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʪʝʨʠʠ ʦʪʩʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʫʢʦʚʦʜʷʱʠʤʠ 
ʧʨʠʥʮʠʧʘʤʠ BRE ʚʳʧʦʣʥʷʶʪʩʷ. 
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ʈʝʟʫʣʴʪʘʪʳ LCA 
 

(MND = ʤʦʜʫʣʴ ʥʝ ʟʘʷʚʣʷʝʪʩʷ; MNR = ʤʦʜʫʣʴ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ; INA = ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʦʮʝʥʠʚʘʝʪʩʷ; AGG 
= ʩʦʚʦʢʫʧʥʳʡ) 

ʇʘʨʘʤʝʪʨʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

 GW P ODP AP EP POCP ADPE ADPF 
 

ʢʛ CO2 

ʵʢʚʠʚ. 

 
ʢʛ CFC 11 
ʵʢʚʠʚ. 

 

ʢʛ SO2 

ʵʢʚʠʚ. 

 

ʢʛ (PO4)3-
 

ʵʢʚʠʚ. 

 

ʢʛ C2H4 

ʵʢʚʠʚ. 

 
ʢʛ Sb 
ʵʢʚʠʚ. 

ʤɼʞ, ʥʠʟʰʘʷ 
ʪʝʧʣʦʪʚʦʨʥʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ 

 

 
 
 
ʉʪʘʜʠʷ 
ʧʨʦʜʫʢʮʠʠ 

ʇʦʩʪʘʚʢʘ 
ʩʳʨʴʷ 

 

A1 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 

 

ʊʨʘʥʩʧʦʨʪ 
 

A2 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

ʇʨʦʠʟʚʦʜʩʪʚʦ 
 

A3 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 

ʀʪʦʛʦ (ʩʪʘʜʠʠ 
ʧʨʦʜʫʢʮʠʠ) 

 

A1-3 
 

655 
 

1.33E-06 
 

1.54 
 

0.134 
 

0.106 
 

8.51E-05 
 

7.98E+03 

ʉʪʘʜʠʷ 
ʧʨʦʮʝʩʩʘ 
ʩʪʨʦʠʪʝʣʴʩʪ
ʚʘ 

 

ʊʨʘʥʩʧʦʨʪ 
 

A4 
 

16.4 
 

2.71E-15 
 

3.59E-02 
 

8.93E-03 
 

-1.15E-02 
 

1.26E-06 
 

222 
 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 
 

A5 
 

74.9 
 

1.33E-07 
 

0.169 
 

1.77E-02 
 

6.13E-03 
 

9.69E-06 
 

9.45E+02 
 

 
 
 
 
 
 
ʉʪʘʜʠʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
 

B1 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

ʊʝʭʦʙʩʣʫʞʠʚʘʥʠʝ 
 

B2 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

ʈʝʤʦʥʪ 
 

B3 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

ɿʘʤʝʥʘ 
 

B4 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

ʄʦʜʝʨʥʠʟʘʮʠʷ 
 

B5 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʥʝʨʛʠʠ 

 

B6 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚʦʜʳ 

 

B7 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

 

 
 
 
ʂʦʥʝʮ ʩʨʦʢʘ 
ʩʣʫʞʙʳ 

ʈʘʟʙʦʨʢʘ, ʩʥʦʩ  

C1 
 

2.05 
 

2.89E-16 
 

2.97E-03 
 

4.22E-04 
 

3.27E-04 
 

5.71E-08 
 

28.3 

 

ʊʨʘʥʩʧʦʨʪ 
 

C2 
 

39.6 
 

6.44E-15 
 

0.127 
 

3.19E-02 
 

-3.33E-02 
 

2.94E-06 
 

536 

ʇʝʨʝʨʘʙʦʪ
ʢʘ ʦʪʭʦʜʦʚ 

 

C3 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

ʋʪʠʣʠʟʘʮʠʷ 
 

C4 
 

1.19 
 

6.92E-15 
 

7.14E-03 
 

8.09E-04 
 

5.57E-04 
 

4.38E-07 
 

16.7 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ 
ʧʨʝʠʤʫʱʝʩʪʚʘ 
ʠ ʥʘʛʨʫʟʢʠ ʟʘ 
ʧʨʝʜʝʣʘʤʠ 
ʩʠʩʪʝʤʳ 

ʇʦʪʝʥʮʠʘʣ 
ʧʦʚʪʦʨʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠ,̫ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ
, ʧʦʚʪʦʨʥʦʡ 
ʧʝʨʝʨʘʙʦʪʢʠ 

 
 

D 

 

 
467 

 

 
-2.92E-12 

 

 
1.1 

 

 
9.69E-02 

 

 
0.142 

 

 
-2.88E-05 

 

 
3.71E+03 

 

GW P = ʇʦʪʝʥʮʠʘʣ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ; 
ODP = ʇʦʪʝʥʮʠʘʣ ʦʟʦʥʥʦʛʦ ʠʩʪʦʱʝʥʠʷ; 
AP = ʇʦʪʝʥʮʠʘʣ ʟʘʢʠʩʣʝʥʠʷ ʜʣʷ ʧʦʯʚʳ ʠ ʚʦʜʳ; 
EP = ʇʦʪʝʥʮʠʘʣ ʵʚʪʨʦʬʠʢʘʮʠʠ; 

POCP = ʇʦʪʝʥʮʠʘʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ; 
ADPE = ʇʦʪʝʥʮʠʘʣ ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʠʩʪʦʱʝʥʠʷ ï ʕʣʝʤʝʥʪʳ; 
ADPF = ʇʦʪʝʥʮʠʘʣ ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʠʩʪʦʱʝʥʠʷ ï ʀʩʢʦʧʘʝʤʦʝ 
ʪʦʧʣʠʚʦ; 
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ʇʘʨʘʤʝʪʨʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ 

 PERE PERM PERT PENRE PENRM PENRT 
 
ʤɼʞ 

 
ʤɼʞ 

 
ʤɼʞ 

 
ʤɼʞ 

 
ʤɼʞ 

 
ʤɼʞ 

 
 
 

 
ʉʪʘʜʠʷ 
ʧʨʦʜʫʢʮʠʠ 

ʇʦʩʪʘʚʢʘ 
ʩʳʨʴʷ 

 

A1 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 

 

ʊʨʘʥʩʧʦʨʪ 
 

A2 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ 
 

A3 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

AGG 

ʀʪʦʛʦ (ʩʪʘʜʠʠ 
ʧʨʦʜʫʢʮʠʠ) 

 

A1-3 
 

634 
 

0 
 

634 
 

9.22E+03 
 

0 
 

9.22E+03 

ʉʪʘʜʠʷ 
ʧʨʦʮʝʩʩʘ 
ʩʪʨʦʠʪʝʣʴʩʪ
ʚʘ 

 

ʊʨʘʥʩʧʦʨʪ 
 

A4 
 

12.9 
 

0 
 

12.9 
 

223 
 

0 
 

223 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 
 

A5 
 

85.1 
 

0 
 

85.1 
 

1.10E+03 
 

0 
 

1.10E+03 

 

 
 
 
 
 
 
ʉʪʘʜʠʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
 

B1 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

 

ʊʝʭʦʙʩʣʫʞʠʚʘʥʠʝ 
 

B2 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

 

ʈʝʤʦʥʪ 
 

B3 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

 

ɿʘʤʝʥʘ 
 

B4 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ 
 

B5 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʥʝʨʛʠʠ 

 
B6 

 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚʦʜʳ 

 
B7 

 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

 

 
 
 
ʂʦʥʝʮ ʩʨʦʢʘ 
ʩʣʫʞʙʳ 

ʈʘʟʙʦʨʢʘ, ʩʥʦʩ  

C1 
 

8.73E-02 
 

0 
 

8.73E-02 
 

28.4 
 

0 
 

28.4 

 

ʊʨʘʥʩʧʦʨʪ 
 

C2 
 

29.6 
 

0 
 

29.6 
 

537 
 

0 
 

537 

ʇʝʨʝʨʘʙʦ
ʪʢʘ 
ʦʪʭʦʜʦʚ 

 

C3 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 

 

ʋʪʠʣʠʟʘʮʠʷ 
 

C4 
 

2.18 
 

0 
 

2.18 
 

17.2 
 

0 
 

17.2 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ 
ʧʨʝʠʤʫʱʝʩʪʚʘ 
ʠ ʥʘʛʨʫʟʢʠ ʟʘ 
ʧʨʝʜʝʣʘʤʠ 
ʩʠʩʪʝʤʳ 

ʇʦʪʝʥʮʠʘʣ 
ʧʦʚʪʦʨʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠ,̫ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ
, ʧʦʚʪʦʨʥʦʡ 
ʧʝʨʝʨʘʙʦʪʢʠ 

 
 

D 

 

 
-3.87E+02 

 

 
0 

 

 
-3.87E+02 

 

 
3.52E+03 

 

 
0 

 

 
3.52E+03 

 

PERE = ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʧʝʨʚʠʯʥʦʡ 
ʵʥʝʨʛʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʧʝʨʚʠʯʥʦʡ 
ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ; 
PERM = ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʝʨʚʠʯʥʳʭ 
ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ; 
PERT = ʆʙʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʝʨʚʠʯʥʳʭ 
ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ; 

PENRE = ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʧʝʨʚʠʯʥʦʡ 
ʵʥʝʨʛʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʝʨʚʠʯʥʳʭ 
ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ;  

PENRM = ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʝʨʚʠʯʥʳʭ 
ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ; 
PENRT = ʆʙʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʝʨʚʠʯʥʳʭ 
ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 
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ʇʘʨʘʤʝʪʨʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʳ ʠ ʪʦʧʣʠʚʘ, 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ 

 SM RSF NRSF FW 

 
ʢʛ 

 

ʤɼʞ 
ʥʠʟʰʘʷ 

ʪʝʧʣʦʪʚʦʨʥʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ 

 

ʤɼʞ 
ʥʠʟʰʘʷ 

ʪʝʧʣʦʪʚʦʨʥʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ 

 
ʤ3 

 

 
 
 
ʉʪʘʜʠʷ 
ʧʨʦʜʫʢʮʠʠ 

ʇʦʩʪʘʚʢʘ 
ʩʳʨʴʷ 

 

A1 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

ʊʨʘʥʩʧʦʨʪ 
 

A2 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

ʇʨʦʠʟʚʦʜʩʪʚʦ 
 

A3 
 

AGG 
 

AGG 
 

AGG 
 

AGG 

ʀʪʦʛʦ (ʩʪʘʜʠʠ 
ʧʨʦʜʫʢʮʠʠ) 

 

A1-3 
 

1.16E+03 
 

0.0112 
 

7.12E-02 
 

2.70 

ʉʪʘʜʠʷ 
ʧʨʦʮʝʩʩʘ 
ʩʪʨʦʠʪʝʣʴʩʪ
ʚʘ 

 

ʊʨʘʥʩʧʦʨʪ 
 

A4 
 

0 
 

0 
 

0 
 

2.19E-02 
 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 
 

A5 
 

116 
 

1.12E-03 
 

7.12E-03 
 

0.308 
 

 
 
 
 
 
 
ʉʪʘʜʠʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
 

B1 
 

0 
 

0 
 

0 
 

0 
 

ʊʝʭʦʙʩʣʫʞʠʚʘʥʠʝ 
 

B2 
 

0 
 

0 
 

0 
 

0 
 

ʈʝʤʦʥʪ 
 

B3 
 

0 
 

0 
 

0 
 

0 
 

ɿʘʤʝʥʘ 
 

B4 
 

0 
 

0 
 

0 
 

0 
 

ʄʦʜʝʨʥʠʟʘʮʠʷ 
 

B5 
 

0 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʥʝʨʛʠʠ 

 

B6 
 

0 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚʦʜʳ 

 

B7 
 

0 
 

0 
 

0 
 

0 
 

 
 
 
ʂʦʥʝʮ ʩʨʦʢʘ 
ʩʣʫʞʙʳ 

ʈʘʟʙʦʨʢʘ, ʩʥʦʩ  

C1 
 

0 
 

0 
 

0 
 

2.02E-04 

 

ʊʨʘʥʩʧʦʨʪ 
 

C2 
 

0 
 

0 
 

0 
 

0.05 

ʇʝʨʝʨʘʙʦ
ʪʢʘ 
ʦʪʭʦʜʦʚ 

 

C3 
 

0 
 

0 
 

0 
 

0 

 

ʋʪʠʣʠʟʘʮʠʷ 
 

C4 
 

0 
 

0 
 

0 
 

4.34E-03 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ 
ʧʨʝʠʤʫʱʝʩʪʚʘ 
ʠ ʥʘʛʨʫʟʢʠ ʟʘ 
ʧʨʝʜʝʣʘʤʠ 
ʩʠʩʪʝʤʳ 

ʇʦʪʝʥʮʠʘʣ 
ʧʦʚʪʦʨʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠ,̫ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ
, ʧʦʚʪʦʨʥʦʡ 
ʧʝʨʝʨʘʙʦʪʢʠ 

 
 

D 

 

 
0 

 

 
0 

 

 
0 

 

 
0.365 

 

SM = ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 
RSF = ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ 
ʚʪʦʨʠʯʥʦʛʦ ʪʦʧʣʠʚʘ; 

NRSF = ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʚʪʦʨʠʯʥʦʛʦ 
ʪʦʧʣʠʚʘ;  

FW = ʏʠʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʩʥʦʡ ʚʦʜʳ 
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ɼʨʫʛʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʢʘʪʝʛʦʨʠʠ ʦʪʭʦʜʦʚ 

 HW D NHW D RW D 

 
ʢʛ 

 
ʢʛ 

 
ʢʛ 

 

 
 
 
ʉʪʘʜʠʷ 
ʧʨʦʜʫʢʮʠʠ 

ʇʦʩʪʘʚʢʘ 
ʩʳʨʴʷ 

 

A1 
 

AGG 
 

AGG 
 

AGG 
 

ʊʨʘʥʩʧʦʨʪ 
 

A2 
 

AGG 
 

AGG 
 

AGG 
 

ʇʨʦʠʟʚʦʜʩʪʚʦ 
 

A3 
 

AGG 
 

AGG 
 

AGG 

ʀʪʦʛʦ 
(ʩʪʘʜʠʠ 
ʧʨʦʜʫʢʮʠʠ) 

 

A1-3 
 

5.34E-02 
 

84.2 
 

0.489 

ʉʪʘʜʠʷ 
ʧʨʦʮʝʩʩʘ 
ʩʪʨʦʠʪʝʣʴʩʪ
ʚʘ 

 

ʊʨʘʥʩʧʦʨʪ 
 

A4 
 

1.25E-05 
 

1.81E-02 
 

3.03E-04 
 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 
 

A5 
 

5.34E-03 
 

18.2 
 

6.21E-02 
 

 
 
 
 
 
 
ʉʪʘʜʠʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
 

B1 
 

0 
 

0 
 

0 
 

ʊʝʭʦʙʩʣʫʞʠʚʘʥ
ʠʝ 

 

B2 
 

0 
 

0 
 

0 
 

ʈʝʤʦʥʪ 
 

B3 
 

0 
 

0 
 

0 
 

ɿʘʤʝʥʘ 
 

B4 
 

0 
 

0 
 

0 
 

ʄʦʜʝʨʥʠʟʘʮʠʷ 
 

B5 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʥʝʨʛʠʠ 

 

B6 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚʦʜʳ 

 

B7 
 

0 
 

0 
 

0 
 

 
 
 
ʂʦʥʝʮ ʩʨʦʢʘ 
ʩʣʫʞʙʳ 

ʈʘʟʙʦʨʢʘ, 
ʩʥʦʩ 

 

C1 
 

3.40E-09 
 

3.45E-03 
 

3.34E-05 

 

ʊʨʘʥʩʧʦʨʪ 
 

C2 
 

2.84E-05 
 

4.15E-02 
 

7.23E-04 

ʇʝʨʝʨʘ
ʙʦʪʢʘ 
ʦʪʭʦʜʦʚ 

 

C3 
 

0 
 

0 
 

0 

 

ʋʪʠʣʠʟʘʮʠʷ 
 

C4 
 

2.94E-07 
 

80.1 
 

2.31E-04 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ 
ʧʨʝʠʤʫʱʝʩʪʚʘ 
ʠ ʥʘʛʨʫʟʢʠ ʟʘ 
ʧʨʝʜʝʣʘʤʠ 
ʩʠʩʪʝʤʳ 

ʇʦʪʝʥʮʠʘʣ 
ʧʦʚʪʦʨʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠ
,̫ 
ʚʦʩʩʪʘʥʦʚʣʝʥ
ʠ ,̫ ʧʦʚʪʦʨʥʦʡ 
ʧʝʨʝʨʘʙʦʪʢʠ 

 
 

D 

 

 
2.34E-06 

 

 
7.34 

 

 
-7.51E-02 

 

HW D = ʋʪʠʣʠʟʘʮʠʷ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ; 
NHW D = ʋʪʠʣʠʟʘʮʠʷ ʥʝ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ;  
RW D = ʋʪʠʣʠʟʘʮʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ 
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ɼʨʫʛʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʦʪʦʢʠ ʧʨʦʜʫʢʮʠʠ ï ʚ ʢʦʥʮʝ ʩʨʦʢʘ ʩʣʫʞʙʳ 

 CRU MFR MER EE 

 
ʢʛ 

 
ʢʛ 

 
ʢʛ 

 

ʤɼʞ ʥʘ 
ʵʥʝʨʛʦʥʦʩʠʪʝʣʴ 

 

 
 
 
ʉʪʘʜʠʷ 
ʧʨʦʜʫʢʮʠʠ 

ʇʦʩʪʘʚʢʘ 
ʩʳʨʴʷ 

 

A1 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

ʊʨʘʥʩʧʦʨʪ 
 

A2 
 

AGG 
 

AGG 
 

AGG 
 

AGG 
 

ʇʨʦʠʟʚʦʜʩʪʚʦ 
 

A3 
 

AGG 
 

AGG 
 

AGG 
 

AGG 

ʀʪʦʛʦ (ʩʪʘʜʠʠ 
ʧʨʦʜʫʢʮʠʠ) 

 

A1-3 
 

0 
 

0 
 

0 
 

0 

ʉʪʘʜʠʷ 
ʧʨʦʮʝʩʩʘ 
ʩʪʨʦʠʪʝʣʴʩʪ
ʚʘ 

 

ʊʨʘʥʩʧʦʨʪ 
 

A4 
 

0 
 

0 
 

0 
 

0 
 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 
 

A5 
 

0 
 

120 
 

0 
 

0 
 

 
 
 
 
 
 
ʉʪʘʜʠʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
 

B1 
 

0 
 

0 
 

0 
 

0 
 

ʊʝʭʦʙʩʣʫʞʠʚʘʥʠʝ 
 

B2 
 

0 
 

0 
 

0 
 

0 
 

ʈʝʤʦʥʪ 
 

B3 
 

0 
 

0 
 

0 
 

0 
 

ɿʘʤʝʥʘ 
 

B4 
 

0 
 

0 
 

0 
 

0 
 

ʄʦʜʝʨʥʠʟʘʮʠʷ 
 

B5 
 

0 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʥʝʨʛʠʠ 

 

B6 
 

0 
 

0 
 

0 
 

0 

ʈʘʙʦʯʝʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚʦʜʳ 

 

B7 
 

0 
 

0 
 

0 
 

0 
 

 
 
 
ʂʦʥʝʮ ʩʨʦʢʘ 
ʩʣʫʞʙʳ 

ʈʘʟʙʦʨʢʘ, ʩʥʦʩ  

C1 
 

0 
 

0 
 

0 
 

0 

 

ʊʨʘʥʩʧʦʨʪ 
 

C2 
 

0 
 

0 
 

0 
 

0 

ʇʝʨʝʨʘʙʦ
ʪʢʘ 
ʦʪʭʦʜʦʚ 

 

C3 
 

0 
 

920 
 

0 
 

0 

 

ʋʪʠʣʠʟʘʮʠʷ 
 

C4 
 

0 
 

0 
 

0 
 

0 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ 
ʧʨʝʠʤʫʱʝʩʪʚʘ 
ʠ ʥʘʛʨʫʟʢʠ ʟʘ 
ʧʨʝʜʝʣʘʤʠ 
ʩʠʩʪʝʤʳ 

ʇʦʪʝʥʮʠʘʣ 
ʧʦʚʪʦʨʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠ,̫ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ
, ʧʦʚʪʦʨʥʦʡ 
ʧʝʨʝʨʘʙʦʪʢʠ 

 
 

D 

 

 
0 

 

 
0 

 

 
0 

 

 
0 

 

CRU = ʂʦʤʧʦʥʝʥʪʳ ʜʣʷ 
ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 
MFR = ʄʘʪʝʨʠʘʣʳ ʜʣʷ 
ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

MER = ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʚʪʦʨʠʯʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ; 

 EE = ʕʢʩʧʦʨʪʠʨʫʝʤʘʷ ʵʥʝʨʛʠʷ 
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ʉʮʝʥʘʨʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʉʮʝʥʘʨʠʡ ʇʘʨʘʤʝʪʨ ɽʜʠʥʠʮ r ʈʝʟʫʣʴʪʘʪʳ 

 
 
 
 

 
A4 ï 
ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʥʘ 
ʩʪʨʦʠʪʝʣʴʥʫʶ 
ʧʣʦʱʘʜʢʫ 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʠ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʫ; ʚʢʣʶʯʘʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʩʝʭ 
ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʜʫʢʮʠʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ 
ʜʣʷ ʩʪʘʣʴʥʦʛʦ ʧʨʦʢʘʪʘ ʜʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʨʘʩʩʪʦʷʥʠʝ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ 
ʜʣʷ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦ ʧʣʦʱʘʜʢʠ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 100 ʢʤ ʠ 250 ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɻʨʫʟʦʚʠʢ ʩ ʧʨʠʮʝʧʦʤ - ʊʦʧʣʠʚʦ  

ʣ/ʢʤ 
 

1.56 
ʈʘʩʩʪʦʷʥʠʝ  

ʢʤ 
 

350 
ɿʘʛʨʫʟʢʘ ʤʦʱʥʦʩʪʝʡ (ʚʢʣʶʯʘʷ ʚʦʟʚʨʘʪ ʪʘʨʳ)  

% 
 

85 

ʅʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʝʨʝʚʦʟʠʤʦʡ ʧʨʦʜʫʢʮʠʠ  

ʢʛ/ʤ3 
 

7850 
 

 
 

A5 ï ʋʩʪʘʥʦʚʢʘ ʚ 
ʟʜʘʥʠʠ 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʡ ʠʟ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ ʠ ʫʩʪʘʥʦʚʢʘ ʚ ʟʜʘʥʠʠ; ʚʢʣʶʯʘʷ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʜʦ 
ʢʦʥʝʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʭʦʜʦʚ ʠʣʠ ʫʪʠʣʠʟʘʮʠ ʁ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘ ʩʪʘʜʠʠ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟʜʝʣʠʷ ʚ ʟʜʘʥʠʠ ʧʨʠʚʦʜʠʪ 
ʢ ʦʙʨʘʟʦʚʘʥʠʶ 10% ʦʪʭʦʜʦʚ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʠʧʠʯʥʳʭ ʧʦʪʝʨʴ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʦ 
ʜʘʥʥʳʤ WRAP Net Waste Tool [WRAP 2017]). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʪʨʝʙʫʝʪʩʷ 15,34 ʢɺʪ-ʯ / ʪ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʠ ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʚʷʟʘʥ ʩ 2% ʦʪʭʦʜʦʚ. 

 ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ï ʆʪʭʦʜʳ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʪʝʨʠ ʥʘ ʪʦʥʥʫ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʩʪʘʣʴʥʳʭ ʬʦʨʤ 

 

% 
 

2 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ï ʕʥʝʨʛʠʷ ʥʘ ʪʦʥʥʫ, ʪʨʝʙʫʝʤʘʷ 
ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʪʘʣʴʥʳʭ ʬʦʨʤ 

 

ʢɺʪ-ʯ 
 

15.34 

 
 

ʆʪʭʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʫʩʪʘʥʦʚʢʝ 
 

% 
 

10 
 

B1 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʦʢʘʟʳʚʘʝʪ 

 

B2 ï 
ʊʝʭʦʙʩʣʫʞʠʚʘʥʠʝ 

 

ʊʝʭʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ 

 

B3 ï ʈʝʤʦʥʪ 
 

ʈʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʥʝ ʪʨʝʙʫʶʪʩʷ 

 

B4 ï ɿʘʤʝʥʘ 
 

ɿʘʤʝʥʘ ʥʝ ʪʨʝʙʫʝʪʩʷ 

 

B5 ï ʄʦʜʝʨʥʠʟʘʮʠʷ 
 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ 
 

 
ɹʘʟʦʚʳʡ ʩʨʦʢ 
ʩʣʫʞʙʳ 

ʉʪʘʣʴʥʘʷ ʘʨʤʘʪʫʨʥʘ  ̫ʧʨʦʜʫʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ, ʧʦʵʪʦʤʫ 
ʙʘʟʦʚʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʙʫʜʝʪ ʨʘʚʝʥ ʩʨʦʢʫ ʩʣʫʞʙʳ ʟʜʘʥʠʷ. ɹʝʪʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʣʝʜʫʝʪ 
ʦʧʨʝʜʝʣʝʥʠʷʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʩʪʘʥʜʘʨʪʝ BS EN 1990, ʚ ʢʦʪʦʨʦʤ ʩʢʘʟʘʥʦ, ʯʪʦ ʩʨʦʢ ʩʣʫʞʙʳ 
çʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʜʨʫʛʠʭ ʦʙʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡè ʩʦʩʪʘʚʣʷʝʪ 50 ʣʝʪ (ɹʝʪʦʥʥʦʝ 
ʩʦʦʙʱʝʩʪʚʦ, n.d.; BSI, 2005). ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʙʘʟʦʚʳʡ ʩʨʦʢ ʩʣʫʞʙʳ 
ʧʦ ʜʘʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 50 ʣʝʪ. 

 
 
ɹʘʟʦʚʳʡ ʩʨʦʢ ʩʣʫʞʙʳ 

 
ʛʦʜʳ 

 
50 

B6 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʥʝʨʛʠʠ; B7 ï 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ 

 
ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ ʠʣʠ ʵʥʝʨʛʠʠ ʥʘ ʩʪʘʜʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʡ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ 
ʟʜʘʥʠʷ, ʦʪʩʫʪʩʪʚʫʝʪ. 

 
C1 - C4 
ʂʦʥʝʮ ʩʨʦʢʘ ʩʣʫʞʙʳ, 

ʉʪʘʜʠʷ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʥʘʯʠʥʘʝʪʩʷ, ʢʦʛʜʘ ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʜʫʢʪ ʟʘʤʝʥʷʝʪʩʷ ʥʘ 
ʟʜʘʥʠʠ ʠʣʠ ʩʦʦʨʫʞʝʥʠʠ, ʜʝʤʦʥʪʠʨʫʝʪʩʷ ʠʣʠ ʨʘʟʙʠʨʘʝʪʩʷ ʠ ʥʝ ʚʳʧʦʣʥʷʝʪ ʢʘʢʠʭ-ʣʠʙʦ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. ʕʪʘ ʩʪʘʜʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʜʝʤʦʥʪʘʞ, ʩʥʦʩ; ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ 
ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ; ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ / ʠʣʠ ʧʦʚʪʦʨʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ; ʫʪʠʣʠʟʘʮʠʶ 

 ʆʪʭʦʜʳ ʜʣʷ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ï ɺʦʩʩʪʘʥʦʚʣʝʥʥʘʷ 
ʩʪʘʣʴ ʠʟ ʨʘʟʜʨʦʙʣʝʥʥʦʛʦ ʙʝʪʦʥʘ 
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