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ʘ ʹ̩ˊˎˇː�ʵˋˇ�ʫː˖ˇ˔ːˇ˖�ʲ˔ˑ˖ˑ˅ˑˎ�ʸˇ˔˕ˋˑː�ʖ�ʊʶʲʥʑʫʲʸʖʋ�˗ːˆ�

ˆ˔͂˅ˍˇː�ʵˋˇ�ˆ˃ːː�ˆˋˇ�ʵ˅ˊ˃ˎ˖ˈˎ̩˅ˊˇ�ʧˋˉˇː˕˅ˊ˃ˈ˖ˇː� 
ʙ ʵ˖ˇˎˎˇː�ʵˋˇ�ˆˋˇ�ʫʲ-ʣˆ˔ˇ˕˕ˇ�ʓʛʔʎʓʘʚʎʓʎʓʒʒ� 
ʚ ʩˇ˕ˇ˖˜˖�ʵ˗˄ːˇ˖�ˏ˃˕ˍ�ʔʗʗʎʔʗʗʎʔʗʗʎʒ� 
ʛ ʤˇ˕˖̩˖ˋˉˇː�ʊʱʭʋ� 
ʓʒ ʦ˔͂˅ˍˇː�ʵˋˇ�ˆˋˇ�ʹˋːˆˑ˙˕-ʵ˅ˊ˃ˎ˖ˈˎ̩˅ˊˇ�ʵʶʣʴʶ� 
ʓʓ ʵ˅ˊ˔ˇˋ˄ˇː�ʵˋˇ�ˆˇː�ʤˇˈˇˊˎ�˅ˏˆ� 
ʓʔ ʵ˅ˊ˔ˇˋ˄ˇː�˗ːˆ�ˈ͂ˊ˔ˇː�ʵˋˇ�ˆˇː�ʤˇˈˇˊˎ�ʲˋːˉ�ʓʛʔʎʓʘʚʎʓʎʖʔ� 
ʓʕ ̠˄ˇ˔˒˔͂ˈˇː�ʵˋˇʏ�ˑ˄�ˇˋːˇ�ʼˇˋ˅ˊˇːˈˑˎˉˇ�ˇ˔˕˅ˊˇˋː˖�ˇˋːˇ�ʣː˖˙ˑ˔˖� 
ʓʖ ̚ˈˈːˇːʵˋˇ�ˇˋːˇː�ʤ˔ˑ˙˕ˇ˔�ʊʥ˔ˊˑˏˇʏ�ʨˋ˔ˇˈˑ˚�ˇ˖˅ʋ� 
ʓʗ ˉˇ˄ˇː�ʵˋˇ�ʣˆ˔ˇ˕˕ˇ�ˊ˖˖˒ʜʑʓʛʔʎʓʘʚʎʓʎʖʔ� 
ʓʘ ʷ˕ˇ˔ˋˆ�ʟ�ʹʧʤ� 
ʓʙ ʲ˃˕˕˙ˑ˔ˆ�ʟ�ʵʤʶʣˆˏˋːʂ 
 ʓ ʵ˖˃ːˆ˃˔ˆ-˄ˇˆˋˇːˈˇˎˆ� 

ʔ ʴʬʖʗʜ�ʵ˖˃ːˆ˃˔ˆ˘ˇ˔˄ˋːˆ˗ːˉ� 
ʕ ʲʎʥʎ�-�ːˋ˅ˊ˖�ˏˋ˖ˉˇˎˋˇˈˇ˔˖ 
ʖ ʣː˕˅ˊˎ˗˕˕�˃ː�ʲʎʥʎʏ�ʴʬʖʗ�˘ˑː�ʶ-ʪʫ�

ː˃˅ˊ�ʶ-ʫʲ�˗ˏ˕ˇ˖˜ˇː� 

ʗ� ʧʮʧʭʶʴʱʣʰʵʥʪʮ̠ʵʵʧ 



ʨˇ˔ː˕˖ˇ˗ˇ˔˗ː �̄ 
ʱ˒˖ˋˑː 
ʓ ʧː˖ˈˇ˔ː˗ːˉ�˄ˋ˕�˜˗�ʕʗʒ�ˏ˖� 
ʔ ʧː˖ˈˇ˔ː˗ːˉ�˄ˋ˕�˜˗�ʙʒʒ�ˏ˖� 
 

ʣ ʤˇˆˋˇːˇ˔˕˅ˊːˋ˖˖˕˖ˇˎˎˇ� 

ʤʟʤʓ ʭʰʺ�˄˗˕ʏ�ˏ˃˚�ʕʗʒ�ˏ˖� 

 ˉˇ˕˅ˊˋ˔ˏ˖ˇː�ʶ˙ˋ˕˖ˇˆ-ʲ˃ˋ˔�̛ʒʏʚ�ˏˏ� 

 ʸˇ˔˙ˇːˆˇː�ʭ˃˄ˇˎˍˇːː˜ˇˋ˅ˊː˗ːˉ�ʧʫʤʑʭʰʺ� 

ʥ ʲʵʺ�-�ʪ˃˗˒˖˕˒˃ːː˗ːˉ˕˘ˇ˔˕ˑ˔ˉ˗ːˉ� 

 ʰˇ˖˜˖ˇˋˎ�ʰʓʔʗʑʓʓ�ʗʹʩʓ�ʓʔʗ-ʓʣʤʓʓ� 

ʥʓ ʣʥ�ʓʔʒʎʎʎʔʕʒʸʏ�ʗʒʎʎʎʘʒʪ˜� 

ʦ ʭʰʺ�˄˗˕ʏ�ˏ˃˚�ʕʗʒ�ˏ˖ 

ʗ� ʧʮʧʭʶʴʱʣʰʵʥʪʮ̠ʵʵʧ 



� 

ʯˑˆ˄˗ �̞-�ʴʵʖʚʗ� 
ʱ˒˖ˋˑː� 
 

ʮʧʦ�ʤʵʲ� 

ʣːˈˑ˔ˆˇ˔˗ːˉˇ �ːˍ˃˄ˇ �ˎʯˑˆ˄˗ �̞ʑ�ʮˑːʹˑ˔ˍ �̞ 
ʩˇ˙͂˕˖ˇ˖ˇ˕�˗ːˆ�˃˄ˉˇ˕˅ˊˋ˔ˏ˖ˇ˕�ʮˇˋ˖˗ːˉ˕˒˃˃˔� 

ʮˇˋ˖ˇ˔˓˗ˇ˔˕˅ˊːˋ˖˖�ʒʏʔʔˏˏʔ͚ʒʏʕʗˏˏʔ� 

ʰˇːːˍ˃˒˃˜ˋ˖̩˖�˜˙ˋ˕˅ˊˇː�ˆˇː�ʮˇˋ˖˗ːˉˇː�ʞ�ʗʒ�˒ʨʑˏ� 

ʰˇːːˋˏ˒ˇˆ˃ː˜�ʓʔʒ�ɏ� 

ʧˏ˒ˈˑˊˎˇːˇ˕�ʭ˃˄ˇˎ�ʤʧʮʦʧʰ�ʕʓʒʘʣ� 

· ʬˇˆˇ�˕ˇ˔ˋˇˎˎˇ�ʴʵʖʚʗ-ʮˇˋ˖˗ːˉ�ˏ˗˕˕�˃ˎ˕�ʤ˗˕˕˛˕˖ˇˏ�ˏˋ˖�
ʦ˗˔˅ˊ˘ˇ˔ˆ˔˃ˊ˖˗ːˉ�˃˗˕ˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʎ� 

· ʣːˆˇ˔ˇ�ʶ˛˒ˇː�˕ˋːˆ�ːˋ˅ˊ˖�˜˗ˎ̩˕˕ˋˉʎ� 
· ʦˋˇ�ʲˑ˖ˇː˖ˋ˃ˎˆˋˈˈˇ˔ˇː˜�˜˙ˋ˕˅ˊˇː�ˆˇː�ʧ˔ˆˎˇˋ˖ˇ˔ː�˜˙ˇˋˇ˔�ʴʵʖʚʗ-

ʩˇ˔̩˖ˇʏ�˃ː�ˆˇːˇː�ˆˋˇ�ʣ˄˕˅ˊˋ˔ˏ˗ːˉ�ˆˇ˕�ʭ˃˄ˇˎ˕�˃ː˜˗˕˅ˊˎˋˇ̤ˇː�ˋ˕˖ʏ�
ˏ˗˕˕�ˉˇ˔ˋːˉˇ˔�˃ˎ˕�ʙʸ�˕ˇˋːʎ� 

· ʧ˕�ˏ͂˕˕ˇː�ˉˇˇˋˉːˇ˖ˇ�ʣ˄ˎˇˋ˖ˇ˔�˘ˑ˔ˉˇ˕ˇˊˇː�˙ˇ˔ˆˇːʏ�˗ˏ�ˆˋˇ�
˕ˇ˔ˋˇˎˎˇː�ʮˇˋ˖˗ːˉˇː�˘ˑ˔�ˆˇː�ʣ˗˕˙ˋ˔ˍ˗ːˉˇː�˃˖ˏˑ˕˒ˊ̩˔ˋ˕˅ˊˇ˔�
ʧː˖ˎ˃ˆ˗ːˉˇː�˜˗�˕˅ˊ͂˖˜ˇː� 

· ʣˏ�ʧːˆˇ�ˆˇ˔�˕ˇ˔ˋˇˎˎˇː�ʮˇˋ˖˗ːˉ�ˏ˗˕˕�˕ˋ˅ˊ�ˇˋː�ʓʔʒ-ʱˊˏ-
ʹˋˆˇ˔˕˖˃ːˆ�˄ˇˈˋːˆˇːʎ�ʣˎ˖ˇ˔ː˃˖ˋ˘�ˏ˗˕˕ʏ�˙ˇːː�ˆˋˇ�ˎˇ˖˜˖ˇ�˕ˇ˔ˋˇˎˎˇ�
ʵ˅ˊːˋ˖˖˕˖ˇˎˎˇːˍ˃˔˖ˇ�ˇˋːˇː�ˇˋːˉˇ˄˃˗˖ˇː�ʣ˄˕˅ˊˎ˗˕˕˙ˋˆˇ˔˕˖˃ːˆ�
˄ˇ˕ˋ˖˜˖ʏ�ˆˋˇ˕ˇ˔�ˏˋ˖�ˆˇˏ�ˇː˖˕˒˔ˇ˅ˊˇːˆˇː�ʬ˗ˏ˒ˇ˔ʏ�ʦˋ˒-ʵ˅ˊ˃ˎ˖ˇ˔�
ˑˆˇ˔�ʦ˔˃ˊ˖˄˔͂˅ˍˇ�˃ˍ˖ˋ˘ˋˇ˔˖�˙ˇ˔ˆˇːʎ� 

· ʫ˕ˑˎˋˇ˔˗ːˉ�˗ːˆ�ʨˇ˗ˇ˔ˊˇˏˏˇˋˉˇː˕˅ˊ˃ˈ˖ˇː�ˆˇ˕�ʭ˃˄ˇˎ˕�ˏ͂˕˕ˇː�ˆˇː�
ˉˇˎ˖ˇːˆˇː�ʤˇ˕˖ˋˏˏ˗ːˉˇː�ˇː˖˕˒˔ˇ˅ˊˇːʎ� 

· ʦˋˇ�˕ˇ˔ˋˇˎˎˇ�ʴʵʖʚʗ-ʮˇˋ˖˗ːˉ�ˋ˕˖�˘ˑː�ˏ̻ˉˎˋ˅ˊˇː�
ˇˎˇˍ˖˔ˑˏ˃ˉːˇ˖ˋ˕˅ˊˇː�ʵ˖̻˔˓˗ˇˎˎˇː�ˈˇ˔ː˜˗ˊ˃ˎ˖ˇːʎ 

ʣʎ�ʧˋːˊˇˋ˖˂˂� 

ʤʎ�ʯˇ˖˃ˎˎˋ˕˅ˊˇ˔�ʭ˃˄ˇˎˍ˃ː˃ˎ� 

ʥʎ�ʶ˔ˇːː˙˃ːˆ� 

ʦʎ�ʣ˄ˉˇ˕˅ˊˋ˔ˏ˖ˇ�ʣː˕˅ˊˎ͂˕˕ˇ� 

ʗ� ʧʮʧʭʶʴʱʣʰʵʥʪʮ̠ʵʵʧ 



ʮˑːʹˑ˔ˍ �̞-�ʱ˒˖ˋˑː 

ʤʣʥːˇ �̟ʫ �̡-�ʱ˒˖ˋˑː 

ʮʧʦ�ʤʵʲ� 

>KEtKZ<����>��dzW� 
�ĐŚĞůŽŶ�ĂůůŽǁƐ�ƚŚƌĞĞ�ĐĂďůĞ�ƚǇƉĞƐ�ĨŽƌ�ĐŚĂŶŶĞů�ƚǇƉĞ�dWͬ&d-ϭϬ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ��ĂƚĞŐŽƌǇ�ϱ�ŶĞƚǁŽƌŬ�ĐĂďůĞ�ƵƐĞĚ�ĐŽŵŵŽŶůǇ�ŝŶ�ďƵŝůĚŝŶŐ�ĂƵƚŽŵĂƟŽŶ�ĂŶĚ�ĐŽŶƚƌŽů�;d/��ϱϲϴ��
�Ăƚ-ϱͿ͘� 
��d-ϱ�^W��/&/��d/KE^ 
hŶƐŚŝĞůĚĞĚ�ĐĂďůĞ͕�ƚǁŝƐƚĞĚ�ƉĂŝƌ�ǁŝƚŚ�Ăƚ�ůĞĂƐƚ�ϭϴ�ďĞĂƚƐ�ƉĞƌ�ŵĞƚĞƌ͗� 
-��ƌŽƐƐ-ƐĞĐƟŽŶĂů�ĂƌĞĂ�ŵŝŶ�Ɔ�Ϭ͕ϱŵŵϮ -�ŝŵƉĞĚĂŶĐĞ�ϭϬϬ�нͬ-�ϭϱй�Λ�Ĩ�х�ϭ�D,ǌ 
-�ŽƉĞƌĂƟŶŐ�ĐĂƉĂĐŝƚǇ�ďĞƚǁĞĞŶ�ƚǁŽ�ǁŝƌĞƐ�ŽĨ�Ă�ƉĂŝƌ�ф�ϰϲ�ŶĨͬŬŵ� -�ĐĂƉĂĐŝƚǇ�ƉĂŝƌ�ƚŽ�ŐƌŽƵŶĚ͕�ĂƐǇŵŵĞƚƌŝĐ͘�ф�ϯ͕ϯ�Ŷ&ͬŬŵ 
-����ůŽŽƉ�ƌĞƐŝƐƚĂŶĐĞ�ф�ϭϲϴ�ё 

 

ʮʧʦ�ʤʵʲ� 

ʗ� ʧʮʧʭʶʴʱʣʰʵʥʪʮ̠ʵʵʧ 



� 

ʧ˅ˑ˕ˊ˃˔ˇ 
ʱ˒˖ˋˑː 

ʦ˃˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�˕˖ˇ˗ˇ˔˖�ˆ˃˕�ʰˇ˖˜�ʊˋˆˇː˖ˋˈˋ˜ˋˇ˔˖�ˆ˗˔˅ˊ�ˆˇː�ʲ˃˔˃ˏˇ˖ˇ˔�ʮʰ-ʣˆ˔ˇ˕˕ˇ�ʟ�ʓʋʎ� 

ʦ˃˕�ʰˇ˖˜�ˍ˃ːː�˄ˋ˕�˜˗�ˏ˃˚ˋˏ˃ˎ�ʚ ʧˋːˊˇˋ˖ˇː�ˇ˔˙ˇˋ˖ˇ˔˖�˙ˇ˔ˆˇː�ʊʓ�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖ʏ�ʙ ʵˎ˃˘ˇ-ʩˇ˔̩˖ˇʋʎ 

ʦ˃˕�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�˘ˇ˔˙˃ˎ˖ˇ˖�ˆˋˇ�˘ˇ˔˄˗ːˆˇːˇː�ʧˋːˊˇˋ˖ˇː�ˏˋ˖�ˈˑˎˉˇːˆˇˏ�ʼˋˇˎʜ 
· ʭˑˑ˔ˆˋː˃˖ˋˑː�ˆˇ˔�ʤˇ˖˔ˋˇ˄˕�ʊʯˑˆ˗˕-ʏ�ʵ˖˃˖˗˕-ʏ�ʵˑˎˎ˙ˇ˔˖-�˗ːˆ�ʵˋˉː˃ˎ˄ˇˈˇˊˎˇ�ˆˇ˔�ʦˇˏ˃ːˆ ʮˋˏˋ˖-ʨ˗ːˍ˖ˋˑː�˙ˇ˔ˆˇː�

˘ˑˏ�ʯ˃˕˖ˇ˔-ʩˇ˔̩˖�˃ː�ˆˋˇ�ʵˎ˃˘ˇ-ʩˇ˔̩˖ˇ�˙ˇˋ˖ˇ˔ˉˇˉˇ˄ˇːʋʎ 
· ʴˑ˖˃˖ˋˑː�ˆˇ˔�ʤˇ˖˔ˋˇ˄˕˒˔ˋˑ˔ˋ˖̩˖ˇː�ˆˇ˔�ʯ˃˕˅ˊˋːˇː�˃˗ˈ�ʤ˃˕ˋ˕�ˋˊ˔ˇ˕�ʸˇ˔˕˅ˊˎˇˋ̤ˇ˕�ʊʣː˜˃ˊˎ�ˆˇ˔�

ʩˇ˕˃ˏ˖˄ˇ˖˔ˋˇ˄˕˕˖˗ːˆˇːʋʎ 
· ʸˇ˔˙˃ˎ˖˗ːˉ�ˇˋːˇ˕�ˑˆˇ˔�ˏˇˊ˔ˇ˔ˇ˔�ʩˇ˔̩˖ˇ�ˋˏ�ʵ˖˃ːˆ˄˛-ʯˑˆ˗˕ʎ�ʦˋˇ�ˋˏ�ʵ˖˃ːˆ˄˛-ʯˑˆ˗˕�˄ˇˈˋːˆˎˋ˅ˊˇː�ʩˇ˔̩˖ˇ�

˕ˋːˆ�ˋˏˏˇ˔�ˆˋˇ�ʩˇ˔̩˖ˇ�ˏˋ˖�ˆˇˏ�ˊ̻˅ˊ˕˖ˇː�ʸˇ˔˕˅ˊˎˇˋ̤ʎ�ʦˋˇ�ʩˇ˔̩˖ˇ�ˋˏ�ʵ˖˃ːˆ˄˛-ʯˑˆ˗˕�˙ˇ˔ˆˇː�˖̩ˉˎˋ˅ˊ�ˑˆˇ˔�
˃˗ˈˉ˔˗ːˆ�ˇˋːˇ˕�ʣˎ˃˔ˏ˕�˃ː�ˆˇː�ˋː�ʤˇ˖˔ˋˇ˄�˄ˇˈˋːˆˎˋ˅ˊˇː�ʩˇ˔̩˖ˇː�ˉˇ˙ˇ˅ˊ˕ˇˎ˖ʎ 

ʣː˕˅ˊˎ˗˕˕˃ːˈˑ˔ˆˇ˔˗ːˉˇː 

· ʯ˃˚ˋˏ˃ˎˇ�ʮ˃ːˉˇ�ˆˇ˔�ʤ˗˕ˎˋːˋˇʜ�ʙʒʒ�ˏʎ

· ʯ˃˚ˋˏ˃ˎˇ˔�ʣ˄˕˖˃ːˆ�˜˙ˋ˕˅ˊˇː�ʔ�ʧˋːˊˇˋ˖ˇːʜ�ʕʒʒ�ˏʎ

· ʭ˃˄ˇˎ�˘ˑˏ�ʶ˛˒ʜ�ˉˇ˕˅ˊˋ˔ˏ˖ˇː�ʶ˙ˋ˕˖ˇˆ-ʲ˃ˋ˔�ʱʒʏʚ�ˏˏʎ�ʸˇ˔˙ˇːˆˇː�ʭ˃˄ˇˎˍˇːː˜ˇˋ˅ˊː˗ːˉ�ʧʫʤʑʭʰʺ

· ʨˑ˔ˆˇ˔ˈ˃ˊˋˉˇː�ʣː˕˅ˊˎ˗˕˕ˇʜ�ʤ˃˗ˏʏʵ˖ˇ˔ːʏ�ʤ˗˕�ʵˋˇʑʣ˗˕ˈ˃ˊ˔˖ʏ�ˉˇˏˋ˕˅ˊ˖ˇ

· ʫ˕˖�ːˋ˅ˊ˖�ʸˇ˔˄ˋːˆ˗ːˉ˕˔ˋːˉ�ˇ˔ˎ˃˗˄˖

· ʫ˕˖�ːˋ˅ˊ˖�ʶˇ˔ˏˋː˃˖ˑ˔�ˑˆˇ˔�ʧːˆˇ�ˆˇ˔�ʮˇˋ˖˗ːˉ˕˙ˋˆˇ˔˕˖˃ːˆ�ˇ˔ˈˑ˔ˆˇ˔ˎˋ˅ˊ
· ʧ˕�ˏ˗˕˕ˇː�ˉˇˇˋˉːˇ˖ˇ�ʣ˄ˎˇˋ˖ˇ˔�˘ˑ˔ˉˇ˕ˇˊˇː�˙ˇ˔ˆˇːʏ�˗ˏ�ˆˋˇ�˕ˇ˔ˋˇˎˎˇː�ʮˇˋ˖˗ːˉˇː�˘ˑ˔�ˆˇː�ʣ˗˕˙ˋ˔ˍ˗ːˉˇː�

˃˖ˏˑ˕˒ˊ˃˔ˋ˕˅ˊˇ˔�ʧː˖ˎ˃ˆ˗ːˉˇː�˜˗ ˕˅ˊ˗˖˜ˇː
· ʦˋˇ�ʦ˃˖ˇːˎˇˋ˖˗ːˉ�ˏ˗˕˕�˘ˑː�ʵ˖˔ˑˏˎˇˋ˖ˇ˔�ˉˇ˖˔ˇːː˖�ˑˆˇ˔�˄ˇˋ�˗ː˖ˇ˔˕˅ˊˋˇˆˎˋ˅ˊˇː�ʵ˒˃ːː˗ːˉˇː�ˉˇ˕˒ˇˋ˕˖�˗ːˆ�˙ˇˉ�

˘ˑː�ˇˎˇˍ˖˔ˑˏ˃ˉːˇ˖ˋ˕˅ˊˇː ʵ˖ˑ˔˓˗ˇˎˎˇː
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ʸˑ˔˃˗˕˕ˇ˖˜˗ːˉˇː 
ʦˋˇ�˃ːˉˇˉˇ˄ˇːˇː�ʱ˒ˇ˔˃˖ˋˑːˇː�ˏ͂˕˕ˇː�˘ˑː�˓˗˃ˎˋˈˋ˜ˋˇ˔˖ˇː�˗ːˆ�
˄ˇ˕ˑːˆˇ˔˕�˃ˏ�ʲ˔ˑˆ˗ˍ˖�ˉˇ˕˅ˊ˗ˎ˖ˇː�ʶˇ˅ˊːˋˍˇ˔ː�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�
˙ˇ˔ˆˇːʎ 
ʦˋˇ�ˇˎˇˍ˖˔ˋ˕˅ˊˇːʏ�ˊ˛ˆ˔˃˗ˎˋ˕˅ˊˇː�ʣː˕˅ˊˎ͂˕˕ˇ�˗ːˆ�ˆˋˇ�˃ːˆˇ˔ˇː�
ʣ˔˄ˇˋ˖ˇː�˃ː�ˆˇ˔�ʣːˎ˃ˉˇ�˕ˇˎ˄˕˖�ˉˇˊˇː�˜˗�ʮ˃˕˖ˇː�ˆˇ˕�ʣ˗ˈ˕˖ˇˎˎˇ˔˕ʎ 
ʣ˗ˈ�ʣːˈˑ˔ˆˇ˔˗ːˉ�͂˄ˇ˔ːˇˊˏˇː�ˆˋˇ�ʭ˗ːˆˇːˆˋˇː˕˖˜ˇː˖˔ˇː�ˆˋˇ�
ʫː˄ˇ˖˔ˋˇ˄ː˃ˊˏˇʎ� 
ʦˇ˔�ʼˇˋ˖˒˗ːˍ˖�ˆˇ˔�ʫː˄ˇ˖˔ˋˇ˄ː˃ˊˏˇ�ˏ˗˕˕�ˏˋ˖�ˆˇˏ�ʵˇ˔˘ˋ˅ˇ˅ˇː˖ˇ˔�
˔ˇ˅ˊ˖˜ˇˋ˖ˋˉ�˘ˇ˔ˇˋː˄˃˔˖�˙ˇ˔ˆˇːʎ 

ʨ͂˔�ʧˋː˜ˇˎˊˇˋ˖ˇː�˕ˋˇˊˇ�ˆˋˇ�˘ˇ˔˕˅ˊˋˇˆˇːˇː�ʭ˃˒ˋ˖ˇˎ�ˆˇ˔�ʣːˎˇˋ˖˗ːˉʎ 

ʸˑ˔�ʦ˗˔˅ˊˈ͂ˊ˔˗ːˉ�ˌˇˆ˙ˇˆˇ˔�ʣ˔˖�˘ˑː�ʣ˔˄ˇˋ˖ˇː�͂˄ˇ˔˒˔͂ˈˇːʏ�ˆ˃˕˕ʜ� 
· ʦˋˇ�ʩˇ˔̩˖�ˈ˃˅ˊˉˇ˔ˇ˅ˊ˖�˗ːˆ�ˋː�̠˄ˇ˔ˇˋː˕˖ˋˏˏ˗ːˉ�ˏˋ˖�ˆˇː�

ʣːˉ˃˄ˇː�ˋː�ˆˋˇ˕ˇˏ�ʪ˃ːˆ˄˗˅ˊ�ˋː˕˖˃ˎˎˋˇ˔˖�˙˗˔ˆˇ� 
· ʦ˃˕˕�ˆˋˇ�ʵ˖˔ˑˏ˘ˇ˔˕ˑ˔ˉ˗ːˉ�ˆˇ˔�ʩˇ˔̩˖�˃ː�ˋˊ˔ˇˏ�ʣ˄ˉ˃ːˉ�

˗ː˖ˇ˔˄˔ˑ˅ˊˇː�ˋ˕˖ 
· ʦˋˇ�ʶ˔ˇːː˘ˑ˔˔ˋ˅ˊ˖˗ːˉ�ˆˇ˔�ʮˇˋ˖˗ːˉ�ˑˈˈˇː�˗ːˆ�˄ˎˑ˅ˍˋˇ˔˖�ˋ˕˖�˗ːˆ�

ˆ˃˔˃ː�ˆ˃˕�ˇː˖˕˒˔ˇ˅ˊˇːˆˇ��ʪˋː˙ˇˋ˕˕˅ˊˋˎˆ�˃ːˉˇ˄˔˃˅ˊ˖�ˋ˕˖ 

· ˆ˃˕˕�ˆˋˇ�ʩˇ˔̩˖�ːˋ˅ˊ˖�˗ː˖ˇ˔�ʵ˒˃ːː˗ːˉ�˕˖ˇˊ˖ 

ʹʣʴʰʷʰʩ 
Þ ʹ˃˔˖ˇː�ʵˋˇ�ː˃˅ˊ�ˆˇˏ�ʣ˗˕˕˅ˊ˃ˎ˖ˇː�ˆˇ˕�ʩˇ˔̩˖˕�ˏˋːˆˇ˕˖ˇː˕�ʓʒ�

ʯˋː˗˖ˇːʏ� ˄ˇ˘ˑ˔� ʵˋˇ� ˃˗ˈ� ˆˋˇ� ʵ˅ˊ˃ˎ˖˖˃ˈˇˎ� ˑˆˇ˔� ˇˋːˇ� ˃ːˆˇ˔ˇ�
ˇˎˇˍ˖˔ˋ˕˅ˊˇ�ʭˑˏ˒ˑːˇː˖ˇ�˜˗ˉ˔ˇˋˈˇːʎ 

Þ ʲ˔͂ˈˇː�ʵˋˇ�˘ˑ˔�ˆˇˏ�ʼ˗ˉ˔ˋˈˈ�ˏˋ˖�ˇˋːˇˏ�ʶˇ˕˖ˇ˔ʏ�ˑ˄�ˍˇˋːˇ�
ʴˇ˕˖˕˒˃ːː˗ːˉˇː�˘ˑ˔ˊ˃ːˆˇː�˕ˋːˆʎ 

Þ ʵ˅ˊ˃ˎ˖ˇː�ʵˋˇ�ˆ˃˕�ʩˇ˔̩˖�ːˋ˅ˊ˖�ˏˋ˖�ˎˇˇ˔ˇː�˙˃˕˕ˇ˔˕ˇˋ˖ˋˉˇː�
ʹ̩˔ˏˇ˖˃˗˕˅ˊˇ˔ː�ˇˋːʎ 
ʯ̻ˉˎˋ˅ˊˇ�ʵ˅ˊ̩ˆˇː�˃ː�ʨ˔ˑ˕˖˕˅ˊ˗˖˜-ʧˎˇˍ˖˔ˑˊˇˋ˜˗ːˉˇːʎ 

ʘ� ʫʰʤʧʴʶʴʫʧʤʰʣʪʯʧ 



� 

ʸˑ˔˄ˇ˔ˇˋ˖ˇːˆ �̌ʭˑː˖˔ˑˎˎˇː 
ʩˇ˔̩˖ˇ˘ˇ˔˕ˑ˔ˉ˗ːˉ�ʱʨʨ 

 

ʬ˃�ʑ�ʰˇˋː 

ʓ ʵˋ˅ˊˇ˔ˇ˔�ʼ˗ˉ˃ːˉ  

ʔ ^ƚƌƵŬƚƵƌ�ŐĞĞŝŐŶĞƚ�ǌƵƌ�hŶƚĞƌƐƚƺƚǌƵŶŐ�ǀŽŶ��ŝŶŚĞŝƚƐŐĞǁŝĐŚƚ�н�'ĞǁŝĐŚƚ�DĞŶƐĐŚĞŶ͘  

ʕ ʨ˗ːˍ˖ˋˑː˃ˎˇ�ʣ˄˕˖̩ːˆˇ  

ʖ ʮ˗ˈ˖ˆ˗˔˅ˊˈˎ˗˕˕ʜ�ʮ˗ˈ˖˃ː˕˃˗ˉ˗ːˉ�˗ːˆ�-˃˗˕ˎ˃˕˕�˕ˋːˆ�ˈ˔ˇˋ�ʊˍˇˋː�ʤ˛˒˃˕˕ʏ�ˍˇˋːˇ�ʵ˅ˊˋ˅ˊ˖˄ˋˎˆ˗ːˉʋ  

ʗ DĂǆŝŵĂůĞ�^ĐŚŶĞĞŚƂŚĞ�ďĞƌƺĐŬƐŝĐŚƟŐƚ  

ʘ 
sŽƌŚĞƌƌƐĐŚĞŶĚĞ�tŝŶĚƌŝĐŚƚƵŶŐ�ďĞƌƺĐŬƐŝĐŚƟŐƚ͗�>ƵŌůĞŝƚďůĞĐŚĞ͕�tŝŶĚƐĐŚƵƚǌǀŽƌƌŝĐŚƚƵŶŐĞŶ͕�ŐĞĞŝŐŶĞƚĞƐ�
sĞƌĂŶŬĞƌƵŶŐƐƐǇƐƚĞŵ�ƐŝŶĚ�ǀŽƌŚĂŶĚĞŶ�� 

 

ʙ EŝĐŚƚǀŽƌŚĂŶĚĞŶƐĞŝŶ�ǀŽŶ�<ĂŵŝŶĞŶ�ƐŽǁŝĞ�ŬŽƌƌŽƐŝǀĞƌͬƐĐŚĂĚƐƚŽĪĞůĂƐƚĞƚĞƌ��ƚŵŽƐƉŚćƌĞ  

ʚ ʷː˄ˇ˕˅ˊ̩ˆˋˉ˖ˇ�ʵ˖˔˗ˍ˖˗˔�  

ʛ ʦˋˇ�ʸˇː˖ˋˎ˃˖ˑ˔ˇː�ˆ˔ˇˊˇː�˕ˋ˅ˊ�ˈ˔ˇˋ  

ʓʒ ʩˇ˔̩˖�˃˗ˈ�ʵ˅ˊ˙ˋːˉ˗ːˉ˕ˆ̩ˏ˒ˈˇ˔ː  

ʓʕ ʹ˃˕˕ˇ˔ˈˋˎ˖ˇ˔�˃ˏ�ʧˋːˉ˃ːˉ�ˆˇ˕�ʩˇ˔̩˖˕�ʍ�ʣ˄˕˒ˇ˔˔˘ˇː˖ˋˎˇ�ˈ͂˔�ˆˋˇ�ʴˇˋːˋˉ˗ːˉ  

ʓʗ ʣ˗˕ˆˇˊː˗ːˉ˕ˉˇˈ̩̤�ʊ˗ːˉˇˈ̩ˊ˔ˇ˕�ʸˑˎ˗ˏˇː�ʟ�ʓʒ�ʆ�ˆˇ˕�ʣːˎ˃ˉˇːˋːˊ˃ˎ˖˕ʋ  

ʓʘ ʯˋːˆˇ˕˖˙˃˕˕ˇ˔ˋːˊ˃ˎ˖�ˋː�ˆˇ˔�ʣːˎ˃ˉˇ  

ʓʙ ʩˇ˔ˇˋːˋˉ˖ˇ�ʣːˎ˃ˉˇ  

ʓʚ ʣːˎ˃ˉˇ�˄ˇˈ͂ˎˎ˖�ʍ�ʭˑ˔˔ˑ˕ˋˑː˕ˊˇˏˏˇ˔  

ʓʛ ʨ˔ˑ˕˖˕˅ˊ˗˖˜ʜ�ʩˎ˛ˍˑˎˎ̻˕˗ːˉʏ�ˇ˘ˇː˖˗ˇˎˎ�ʪˇˋ˜ˍ˃˄ˇˎ  

ʔʒ ʣːˎ˃ˉˇ�˗ː˖ˇ˔�ʦ˔˗˅ˍ�ʍ�ˇː˖ˎ͂ˈ˖ˇ˖  

ʔʓ ʵˋ˅ˊ˖ˍˑː˖˔ˑˎˎˇ�ˆˇ˕�ʭ͂ˊˎˍ˔ˇˋ˕ˎ˃˗ˈ˕  

ʔʔ ʧ˔ˆ˗ːˉ˕˃ː˕˅ˊˎ˗˕˕  

ʔʕ ʧˋˉˇː˕˅ˊ˃ˈ˖ˇː�ˆˇ˔�ʵ˖˔ˑˏ˘ˇ˔˕ˑ˔ˉ˗ːˉ  

ʔʖ ʧˎˇˍ˖˔ˋ˕˅ˊˇ�ʣː˕˅ˊˎ͂˕˕ˇ�ˆ˗˔˅ˊ�ˆˇː�ʭ˗ːˆˇːʜ�ˇˎˇˍ˖˔ˋ˕˅ˊ�˃ːˉˇ˕˅ˊˎˑ˕˕ˇːʏ�ˍˑːˈˋˉ˗˔ˋˇ˔˖  

ʓʓ ŇĂĐŚĞ�'Ğƌćƚ  

ʓʔ <ŽŶĚĞŶƐĂƚĂďůĂƵĨ�ǀŽƌŚĂŶĚĞŶ�;ŶƵƌ�Ĩƺƌ�'ĞƌćƚĞ�ŵŝƚ�tćƌŵĞƉƵŵƉĞͿ�  

ʓʖ ,ǇĚƌĂƵůŝŬĂŶƐĐŚůƺƐƐĞ�ŐĞŵćƘ�ĞŵƉĨŽŚůĞŶĞŵ�^ĐŚĞŵĂ�  

ʘ� ʫʰʤʧʴʶʴʫʧʤʰʣʪʯʧ 



ʧˋː˕˅ˊ˃ˎ˖˘ˑ˔ˉ˃ːˉ 
ʩˇ˔̩˖ˇ˘ˇ˔˕ˑ˔ˉ˗ːˉ�ʱʰ 

ʬ˃�ʑ�ʰˇˋː 

ʓ ʹˋˆˇ˔˕˖̩ːˆˇ�ˋˏ�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ˉˇˊ̩˗˕ˇ�˕ˇˋ˖�ˏˋːˆˇ˕˖ˇː˕�ʚ�ʵ˖˗ːˆˇː�ˋː�ʤˇ˖˔ˋˇ˄  

ʔ ʯˇ˕˕˗ːˉ�ʮˇˇ˔ˎ˃˗ˈ˕˒˃ːː˗ːˉ  

ʕ ʭˑː˖˔ˑˎˎˇ�ˆˇ˔�ʲˊ˃˕ˇː˕ˇ˓˗ˇː˜  

ʖ ʯ˃ː˗ˇˎˎˇ˕�ʵ˖˃˔˖ˇː�ˆˇ˔�ʲ˗ˏ˒ˇ�˗ːˆ�̠˄ˇ˔˒˔͂ˈ˗ːˉ�ˆˇ˔�ʨ̻˔ˆˇ˔ˎˇˋ˕˖˗ːˉ  

ʗ ̚ˈˈːˇː�ˆˇ˔�ʭ͂ˊˎˍ˔ˇˋ˕ˎ˃˗ˈˊ̩ˊːˇ�ʊˈ˃ˎˎ˕�˘ˑ˔ˊ˃ːˆˇːʋ  

ʘ ʱʰ�ʩˇ˔̩˖  

ʙ ʯˇ˕˕˗ːˉ�ʮ˃˕˖˕˒˃ːː˗ːˉˇː�˗ːˆ�-˃˗ˈː˃ˊˏˇː  

ʚ ʣːˊ˃ːˆ�ʵ˅ˊ˃˗ˉˎ˃˕�ʊˈ˃ˎˎ˕�˘ˑ˔ˊ˃ːˆˇːʋ�˕ˋ˅ˊˇ˔˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˆˋˇ�ʨˎ͂˕˕ˋˉˍˇˋ˖�˄ˎ˃˕ˇːˈ˔ˇˋ�ˋ˕˖�  

ʛ 
̠˄ˇ˔˒˔͂ˈ˗ːˉ�ˆˇ˕�ʤˇ˖˔ˋˇ˄˕�˃ˎˎˇ˔�ʸˇː˖ˋˎ˃˖ˑ˔ˇːʜ�ʭˇˋːˇ�˗ːˉˇ˙̻ˊːˎˋ˅ˊˇː�ʩˇ˔̩˗˕˅ˊˇ�ˑˆˇ˔�
ʵ˅ˊ˙ˋːˉ˗ːˉˇː�˘ˑ˔ˊ˃ːˆˇː    

ʓʒ ʯˇ˕˕˗ːˉ�ˆˇ˔�ʹ˃˕˕ˇ˔˖ˇˏ˒ˇ˔˃˖˗˔�ˋˏ�ʸˑ˔-�˗ːˆ�ʴ͂˅ˍˎ˃˗ˈ  

ʓʓ ʯˇ˕˕˗ːˉ�̠˄ˇ˔ˊˋ˖˜˗ːˉ�˗ːˆ�ʷː˖ˇ˔ˍ͂ˊˎ˗ːˉ  

ʓʕ ʭˑː˖˔ˑˎˎˇ�˃˗ˈ�˗ː˔ˇˉˇˎˏ̩̤ˋˉˇ�ʵ˅ˊ˙ˋːˉ˗ːˉˇː  

ʓʖ ʲˇ˔˕ˑː˃ˎˋ˕ˋˇ˔˗ːˉ�ʵˑˎˎ˙ˇ˔˖  

ʓʗ ʫːˆˋ˘ˋˆ˗ˇˎˎˇ�ʣː˒˃˕˕˗ːˉ�ˆˇ˔�ʶˇ˔ˏˋːˋˇ˔˗ːˉ  

ʓʙ ʸˑˎˎ˕˖̩ːˆˋˉˇ�˗ːˆ�˘ˇ˔ˈ͂ˉ˄˃˔ˇ�ʯ˃˕˅ˊˋːˇːˆˑˍ˗ˏˇː˖˃˖ˋˑː  

ʓʔ ^ŽǁŽŚů�tćƌŵĞ-�ĂůƐ�ĂƵĐŚ�<ćůƚĞƚĞƐƚƐ�ĚƵƌĐŚĨƺŚƌĞŶ�;ŶƵƌ�ďĞŝ�'ĞƌćƚĞŶ�ŵŝƚ�tćƌŵĞƉƵŵƉĞͿ�  

ʓʘ ^ŝĐŚĞƌƐƚĞůůĞŶ͕�ĚĂƐƐ�ĂůůĞ��ďĚĞĐŬƵŶŐĞŶ�ŐĞƐĐŚůŽƐƐĞŶ�ƵŶĚ�ĮǆŝĞƌƚ�ƐŝŶĚ�  

ʸˑ˔�ˆˇˏ�ʼ˗ˉ˔ˋˈˈ�ˏˋ˖�ˇˋːˇˏ�ʶˇ˕˖ˉˇ˔˃˖�˗˄ˇ˔˒˔˗ˈˇːʏ�ˆ˃˕˕�ˇ˕�ˍˇˋːˇ�ʧˋˉˇː˕˒˃ːː˗ːˉˇːʎ 

ʘ� ʫʰʤʧʴʶʴʫʧʤʰʣʪʯʧ 



� 

ʭ̩ˎ˖ˇˍ˔ˇˋ˕ 
ʓ ʸˋ˕˗ˇˎˎˇ�ʭˑː˖˔ˑˎˎˇ�ˆˇ˕�ʭ̩ˎ˖ˇˍ˔ˇˋ˕ˇ˕ʜ�ʧ˘ˇː˖˗ˇˎˎˇ�̚ˎˈˎˇ˅ˍˇː�ˍ̻ːːˇː�

ˇˋː�ʼˇˋ˅ˊˇː�ˈ͂˔�ʮˇ˅ˍ˃ˉˇː�˕ˇˋː�ʊ˘ˇ˔˗˔˕˃˅ˊ˖�˜ʎʤʎ�ˆ˗˔˅ˊ�ʶ˔˃ː˕˒ˑ˔˖ʏ�
ʣ˗ˈ˕˖ˇˎˎ˗ːˉ�ˑˆˇ˔�˃ːˆˇ˔ˇ˕ʋʎ 

ʔ ̠˄ˇ˔˒˔͂ˈˇːʏ�ˆ˃˕˕�ˆˇ˔�ʭ̩ˎ˖ˇˍ˔ˇˋ˕�ˆ˔˗˅ˍ˄ˇ˃˗ˈ˕˅ˊˎ˃ˉ˖�ˋ˕˖ʜ�ʹˇːː�
˘ˑ˔ˊ˃ːˆˇːʏ�ˆˋˇ�ʯ˃˕˅ˊˋːˇːˏ˃ːˑˏˇ˖ˇ˔�ˑˆˇ˔�ʵˇ˔˘ˋ˅ˇˏ˃ːˑˏˇ˖ˇ˔�
˄ˇː˗˖˜ˇːʎ 

ʕ ̠˄ˇ˔˒˔͂ˈˇːʏ�ˆ˃˕˕�˃ˎˎˇ�ʵˇ˔˘ˋ˅ˇ˃ː˕˅ˊˎ͂˕˕ˇ�ˏˋ˖�ˇː˖˕˒˔ˇ˅ˊˇːˆˇː�
ʣ˄ˆˇ˅ˍ˗ːˉˇː�˘ˇ˔˕˅ˊˎˑ˕˕ˇː�˕ˋːˆʎ�ʫˊ˔�ʰˋ˅ˊ˖˘ˑ˔ˊ˃ːˆˇː˕ˇˋː�ˍ̻ːː˖ˇ�
˜˗�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ˘ˇ˔ˎ˗˕˖ˇː�ˈ͂ˊ˔ˇːʎ 

ʖ ʣˎˎˇ�ʪ̩ˊːˇ�ˆˇ˕�ʭ͂ˊˎˍ˔ˇˋ˕ˎ˃˗ˈ˕�̻ˈˈːˇːʏ�˕ˑˈˇ˔ː�˘ˑ˔ˊ˃ːˆˇːʎ 

ʪ˛ˆ˔˃˗ˎˋˍˍ˔ˇˋ˕ 
ʓ ʵˋ˅ˊ�˘ˑ˔�ʣː˕˅ˊˎ˗˕˕�ˆˇ˔�ʩˇ˔̩˖�ˋːˈˑ˔ˏˋˇ˔ˇːʏ�ˑ˄�ˆˋˇ�ʣːˎ˃ˉˇ�

ˉˇ˕˒͂ˎ˖�˗ːˆ�ˆ˃˕�ʵ˒͂ˎ˙˃˕˕ˇ˔�˃˄ˉˇˎ˃˕˕ˇː�˙˗˔ˆˇʎ 
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˜˗˔�ʸˇ˔ˈ˗ˉ˗ːˉ�˕˖ˇˊˇːʎ 

ˏ˃ː˗˖ˇː˖ˋ˘ˋʎ 

ʴˋ˅ˊ˖ˎ ˋːˋ �̌ʔʒʓʖʑʘʚʑʷʧ�ʲʧʦ 
· ʣ˗˕�ˆˇ˔�ʴˋ˅ˊ˖ˎˋːˋˇ�ʔʒʓʖʑʘʚʷʧ�ʲʧʦ�ˇ˔ˉˇ˄ˇː�˕ˋ˅ˊ�˃˗˅ˊ�

ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː�ˈ͂˔�ˆˋˇ�ʣ˗ˈ˕˖ˇˎˎˇ˔�˗ːˆ�ˆ˃˕�ʹ˃˔˖˗ːˉ˕˒ˇ˔˕ˑː˃ˎ�ˆˇ˔�
ʧˋːˊˇˋ˖ˇːʎ�ʵˋˇˊˇ�˃˗˅ˊ�ˆˋˇ�ˎˑˍ˃ˎˇː�ʸˑ˔˕˅ˊ˔ˋˈ˖ˇːʏ�ˆˋˇ�ˊˋˇ˔�˕˖˃˔ˍ�
˜˗˕˃ˏˏˇːˉˇˈ˃˕˕˖�˃ˎ˕�ʴˋ˅ˊ˖˙ˇ˔˖ˇ�ˈˑˎˉˇːˆˇ˕�˘ˇ˔ˎ˃ːˉˇːʜ��
ʱ˄ˎˋˉ˃˖ˑ˔ˋ˕˅ˊˇ�ʧ˔˕˖˃ːˎ˃ˉˇː͂˄ˇ˔˒˔͂ˈ˗ːˉʜ 

· ː˗˔�ˈ͂˔�ˆˋˇ�˃˗ˈ�ˆˇ˔�ʤ˃˗˕˖ˇˎˎˇ�˘ˑˏ�ʣ˗ˈ˕˖ˇˎˎˇ˔�
˜˗˕˃ˏˏˇːˉˇ˄˃˗˖ˇː�ʧˋːˊˇˋ˖ˇː�ʊ˜ʎʤʎ�ʸˇ˔ˈˎ͂˕˕ˋˉˇ˔�ʍ�
ʦˋ˔ˇˍ˖ˇ˚˒˃ː˕ˋˑː˕ˇˋːˊˇˋ˖ʋ�ʫː˄ˇ˖˔ˋˇ˄ː˃ˊˏˇˇ˔ˍˎ̩˔˗ːˉʜ 

· ʨ͂˔�˃ˎˎˇ�ʧˋːˊˇˋ˖ˇː�ʴˇˉˇˎˏ̩̤ˋˉˇ�̠˄ˇ˔˒˔͂ˈ˗ːˉˇːʜ 
· ˏˋ˖�ˆˇ˔�˘ˑˏ�ʪˇ˔˕˖ˇˎˎˇ˔�ˈˇ˕˖ˉˇˎˇˉ˖ˇː�ʪ̩˗ˈˋˉˍˇˋ˖�ˆ˗˔˅ˊ˜˗ˈ͂ˊ˔ˇː�

ʊ˕ˋˇˊˇ�ˆˇː�ʣ˄˕˅ˊːˋ˖˖�͒ʹ˃˔˖˗ːˉ͓ʋʎ 

ʘ� ʫʰʤʧʴʶʴʫʧʤʰʣʪʯʧ 



� 

ʮˇˆ 

ʦˋ˕˒ˎ˃˛� 

ʶ˃˕˖ˇː� 

ʫʰʨʱ ʰˋ˅ˊ˖�˘ˇ˔˙ˇːˆˇ˖ 
ʣʮʣʴʯ ʤˎˋːˍˇː�ʑ�ʦ˃˗ˇ˔ˎˋ˅ˊ˖�ʟ�ʣˎ˃˔ˏ�˘ˑ˔ˊ˃ːˆˇː 
ʥʣʰʥʧʮ ʰˋ˅ˊ˖�˄ˇː˗˖˜˖ 

ʴˋˈʎ ʸ˃˔ˋ˃˄ˇˎ ʤˇ˕˅ˊ˔ˇˋ˄˗ːˉ 
ʣ   ʦ˃˖˗ˏ�-�ʷˊ˔˜ˇˋ˖ 
ʤ ʣˍ˖˗ˇˎˎˇ˔�ʵˑˎˎ˙ˇ˔˖ ʧˋː�ʑ�ʣ˗˕�ʑ�ʧ˅ˑ�ʑ�ʲˏ˒�ʱː 
ʥ ʵˇ˖ʲˑˋː˖ ʶˇˏ˒ˇ˔˃˖˗˔˔ˇˉˇˎ˗ːˉ 
ʦ ʶˇˏ˒ʎ�ʫʰ ʧˋː˖˔ˋ˖˖˕˖ˇˏ˒ˇ˔˃˖˗˔�ʤ˔˃˗˅ˊ˙˃˕˕ˇ˔ 
ʧ ʶˇˏ˒ʎ�ʱʷʶ ʣ˗˕˖˔ˋ˖˖˕˖ˇˏ˒ˇ˔˃˖˗˔�ʤ˔˃˗˅ˊ˙˃˕˕ˇ˔ 
ʨ ʴˇ˓˗ˇ˕˖ ʸˑˏ�ʶˇˏ˒ˇ˔˃˖˗˔˔ˇˉˎˇ˔�ˉˇˈˑ˔ˆˇ˔˖ˇ�ʮˇˋ˕˖˗ːˉ�ʊˇˋː˕˅ˊˎˋˇ̤ˎˋ˅ˊ�ˇˋːˇ�ˇ˖˙˃ˋˉˇ�ʧˋː˕˅ˊ˔̩ːˍ˗ːˉ�ˆ˗˔˅ˊ�ʦˇʐ

ˏ˃ːˆ ʮˋˏˋ˖ʋ 
ʩ ʥ˃˒ʎ�ʥʓ ʸˑː�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ʓ�ˉˇˎˋˇˈˇ˔˖ˇ�ʮˇˋ˕˖˗ːˉ 
  ʥ˃˒ʎ�ʥʔ ʸˑː�ʸˇ˔ˆˋ˅ˊ˖ˇ˔�ʔ�ˉˇˎˋˇˈˇ˔˖ˇ�ʮˇˋ˕˖˗ːˉ 

ʵ˛ˏ˄ˑˎ ʰ˃ˏˇ ʤˇ˕˅ˊ˔ˇˋ˄˗ːˉ 

 
ʫːˈˑ 

ʪ˃˗˒˖ˏˇː͂ 

 
ʣˎ˃˔ˏ 

ʣː˜ˇˋˉˇ�ˆˇ˔�ʣˎ˃˔ˏˇ 

 
ʥ˃ː˅ˇˎ ʤˇˇːˆˇː� 

ʸˑ˔ˊˇ˔ˋˉˇ�ʧ˄ˇːˇ 
ʤˇˆˋˇːˈˇˎˆ-ʧˋː˕˖ˇˎˎ˗ːˉˇː 

 
ʷ˒ 

ʹˇ˔˖�ˇ˔ˊ̻ˊˇː 

 
ʦˑ˙ː 

ʹˇ˔˖�˘ˇ˔˔ˋːˉˇ˔ː 

 
ʧː˖ˇ˔ 

ʤˇ˕˖̩˖ˋˉˇː� 
ʲ˃˕˕˙ˑ˔ˆ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



ʲ˃˔˃ˏˇ˖ˇ˔� ʭ˗˔˜ˇ�ʤˇ˕˅ˊ˔ˇˋ˄˗ːˉ� ʤˇ˕˅ˊ˔ˇˋ˄˗ːˉ� 

ʗʚʕ ʵˇ˖ʲˑˋː˖ʥˑˑˎˋːˉ ʵˑˎˎ˙ˇ˔˖�ʭ͂ˊˎ˗ːˉ� 

ʗʚʖ ʔʵˇ˖ʲˑˋː˖ʥˑˑˎˋːˉ ʔ˲ʵˑˎˎ˙ˇ˔˖�ʭ͂ˊˎ˗ːˉ�-�̠˄ˇ˔�ʨ˔ˇˋˉ˃˄ˇ�˘ˑː�ˈˇ˔ː�˃ˍ˖ˋ˘ˋˇ˔˖� 

ʗʚʗ ʵˇ˖ʲˑˋː˖ʧʥʱʥˑˑˎˋːˉ ʵˑˎˎ˙ˇ˔˖�ˋˏ�ʵˑˏˏˇ˔˄ˇ˖˔ˋˇ˄�ʧ˅ˑːˑˏˋ˅� 

ʵˑˎˎ˙ˇ˔˖�̩ːˆˇ˔ː 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  ʪ˃˗˒˖ˏˇː͂ 

ʔ ʣː˙̩ˊˎˇː ʥˏˆ�ˎˑˍ˃ˎˇ˔�ʼ˗˕˖˃ːˆ 
  

  

ʕ ʧˋː˕˖ˇˎˎˇː ʱʨʨ�-�ʧʥʱ�-�ʱʰ�-�
ʲ˗ˏ˒ˇ�ʱː   

  

ʖ ʤˇ˕˖̩˖ˋˉˇː   
 

    

ʘ ʤˇˇːˆˇː   
 

    

ʵʶʣʶʧ 
ʱʰ ʦˇ˃ˍ˖ˋ˘ˋˇ˔˖ˇ�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ 

ʱʨʨ 
ʦˇ˃ˍ˖ˋ˘ˋˇ˔˖ˇ�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ 
ʨ˔ˑ˕˖˕˅ˊ˗˖˜�ˈ͂˔�ʸˇ˔˄˔˃˗˅ˊˇ˔�˃ˍ˖ˋ˘ 

  
ʧʥʱ 

ʦˇ˃ˍ˖ˋ˘ˋˇ˔˖ˇ�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ 
ʴˇˉˇˎˏ̩̤ˋˉ�˃ˍ˖ˋ˘ˋˇ˔˖ˇ�ʲ˗ˏ˒ˇː 
ʵˇ˖˒ˑˋː˖�ʟ�ʵˇ˖ʲˑˋː˖�ʧʥʱʥˑˑˎ 

ʲˏ˒ˁʱː 
ʭˑˏ˒˔ˇ˕˕ˑ˔ˇː�ˆˇ˃ˍ˖ˋ˘ˋˇ˔˖ 
ʣˍ˖ˋ˘ˇ�ʲ˗ˏ˒ˇː 

ʼ˗˕˖˃ːˆ�ˆˇ˔�ʧˋːˊˇˋ˖�̩ːˆˇ˔ː 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  ʪ˃˗˒˖ˏˇː͂ 

ʔ ʣː˙̩ˊˎˇː ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 
  

ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 

ʕ ʤˇ˕˖̩˖ˋˉˇː ʵˇ˖�ʲˑˋː˖ 
 

    

ʖ ʣː˙̩ˊˎˇː ʵˇ˖�ʲˑˋː˖ 
  

  

ʗ ʧˋː˕˖ˇˎˎˇː ʵˇ˖�ʲˑˋː˖ 
  

  

ʘ ʤˇ˕˖̩˖ˋˉˇː   
 

    

ʙ ʤˇˇːˆˇː   
 

    

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



� 

ʼ˗˕˖̩ːˆˇ�˃ː˜ˇˋˉˇː 

ʼˇˋ˖˒ˎ˃ːˇ˔� 
ʨ͂˔�ˌˇˆˇː�ʹˑ˅ˊˇː˖˃ˉ�ˍ̻ːːˇː�ʘ�ʵ˖˃˖˗˕˙ˇ˅ˊ˕ˇˎ�ˇˋːˉˇ˕˖ˇˎˎ˖�˙ˇ˔ˆˇː�ʊʱˈˈʏ�ʧ˅ˑʏ�ʱːʏ�ʹˋˇˆˇ˔ˇˋː˕˒ˇˋ˕˗ːˉʋ 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  +DXSWPHQ� 

ʔ ʣː˙̩ˊˎˇː ʩˇ˔̩˖ˇ˕˖˃˖˗˕ 
  

  

ʕ ʣː˙̩ˊˎˇː ʣˎˎˉˇˏˇˋːʏʭ˔ˇˋ˕ˎ˃˗ˈʏˇ˖˅ʎʎ 
  

  

ʖ ʤˇˇːˆˇː   
 

    

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  ʪ˃˗˒˖ˏˇː͂ 

ʔ ʣː˙̩ˊˎˇː ʼˇˋ˖˒ˎ˃ːˇ˔ 
  

ʼˇˋ˖˒ˎ˃ːˇ˔ 

ʕ ʣː˙̩ˊˎˇː ʶ˃ˉ 
  

  

ʖ ʣː˙̩ˊˎˇː ʷˊ˔˜ˇˋ˖ 
  

  

ʗ ʧˋː˕˖ˇˎˎˇː ʧ˔ˇˋˉːˋ˕�ʷˊ˔˜ˇˋ˖ 
  

  

ʘ ʤˇ˕˖̩˖ˋˉˇː   
 

    

ʙ ʣː˙̩ˊˎˇː ʸ˃ˎ˗ˇ 
  

  

ʚ ʧˋː˕˖ˇˎˎˇː ʱːʑʧ˅ˑʎʎ 
  

  

ʛ ʤˇ˕˖̩˖ˋˉˇː   
 

    

ʓʒ ʤˇˇːˆˇː   
 

    

ʨ˔ˇˋˉ˃˄ˇ�ˆˇ˔�ʼˇˋ˖˒ˎ˃ːˇ˔ 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ ʰˑ˖ˇ 

ʓ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

  ʲ˃˕˕˙ˑ˔ˆ   

ʔ ʧˋː˕˖ˇˎˎˇː ʲ˃˕˕˙ˑ˔ˆ 
  

    

ʕ ʦ˔͂˅ˍˇː   
 

  ʪ˃˗˒˖ˏˇː͂ ʌ 

ʖ ʣː˙̩ˊˎˇː ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 
  

    

ʗ ʣː˙̩ˊˎˇː ʩˇ˔̩˖ˇ-ʱ˒˖ˋˑːˇː 
  

    

ʘ ʧˋː˕˖ˇˎˎˇː ʲʒʒʘʓʟʓ 
  

    

ʙ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

      

  ʣː˙̩ˊˎˇː ʮˑˍ˃ˎˇ�ʸˇ˔˄ˋːˆ˗ːˉ 
  

    

ʌʦˋ˕˒ˎ˃˛�˜ˇˋˉ˖�ˆˋˇ�ˏˇː͂�ʩˇ˔̩˖ˇ˒˃˔˃ˏˇ˖ˇ˔ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



ʶ˃˕˖˃˖˗˔ˇˋː˕˖ˇˎˎ˗ːˉˇː 

ʣˎˎˉˇˏˇˋːˇ�ʮˋ˕˖ˇ�ˆˇ˔�ʣˎ˃˔ˏˇ 
ʫˏ�ʣʮʣʴʯ-ʥˑˆˇ�ˋ˕˖�ˆˇ˔�ʭ̩ˎ˖ˇˍ˔ˇˋ˕ˎ˃˗ˈ�˃ːˉˇˉˇ˄ˇːʜ 

ʤˇˋ˕˒ˋˇˎʜ 

ˇˇ�ʓ�ʒʓʜʶˋˏˇʱ˗˖ʯˑˆʥˋ˔˅�ʟ�ʭ˔ˇˋ˕ˎ˃˗ˈ�ʓ 

ˇˇ�ʔ�ʒʓʜʶˋˏˇʱ˗˖ʯˑˆʥˋ˔˅�ʟ�ʭ˔ˇˋ˕ˎ˃˗ˈ�ʔ 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

    

ʔ ʦ˔͂˅ˍˇː   
 

  ʪʯʫ�ʵˇ˖˖ˋːˉ˕ 

ʕ ʣː˙̩ˊˎˇː   
  

  

ʖ ʦ˔͂˅ˍˇː   
  

  

ʗ ʦ˔͂˅ˍˇː   
 

    

ʘ ʣː˙̩ˊˎˇː ʮˑˍ˃ˎˇ�ʸˇ˔˄ˋːˆ˗ːˉ 
  

  

ʣˎ˃˔ˏˇ� 
ʸˑ˔�ˇˋːˇˏ�ʣˎ˃˔ˏ-ʴˇ˕ˇ˖�ˏ˗˕˕�ˆˋˇ�ʷ˔˕˃˅ˊˇ�ˆˇ˕�ʣˎ˃˔ˏ˕�ˈˇ˕˖ˉˇ˕˖ˇˎˎ˖�˗ːˆ�˄ˇ˕ˇˋ˖ˋˉ˖�˙ˇ˔ˆˇːʎ 

ʹˋˇˆˇ˔ˊˑˎ˖ˇ�ʴˇ˕ˇ˖˕�ˍ̻ːːˇː�˜˗�ˋ˔˔ˇ˒˃˔˃˄ˎˇː�ʵ˅ˊ̩ˆˇː�˕ˑ˙ˋˇ�ʤˇ˖˔ˋˇ˄˕˕˖̻˔˗ːˉˇː�ˆˇ˕�ʵ˛˕˖ˇˏ˕�ˈ͂ˊ˔ˇːʎ� 

ʣː˜ˇˋˉˇ�ˆˇ˔�ʣˎ˃˔ˏˇ�ʟ�ʵ˅ˊ˔ˋ˖˖�ʓ-ʕ 

ʣˎ˃˔ˏ-ʴˇ˕ˇ˖�ʟ�ʵ˅ˊ˔ˋ˖˖�ʖ-ʓʒ 

ʤˇˋ˕˒ˋˇˎʜ 

ʍ�ˇʧʒʒʓʜ�ʲˊ˃˕ˇː͂˄ˇ˔˙˃˅ˊ˗ːˉʜ�ʨ˃˗ˎ˖�ʟ�ʣˎ˃˔ˏ�˃˗˕ˉˇˎ̻˕˖ 

-�ʧʧʒʒʕʜ�ʦˇˈˇˍ˖�ʲʓ�ʷ˖ˋˎʜ�ʱˍ�ʟ�ʣˎ˃˔ˏ�˜˗˔͂˅ˍˉˇ˕ˇ˖˜˖ 

ʵ˖ˇ˒ ʣˍ˖ˋˑː ʯˇː͂ʑʸ˃˔ˋ˃˄ˎˇ ʶ˃˕˖ˇː ʦˋ˕˒ˎ˃˛ 

ʓ ʦ˔͂˅ˍˇː   
 

  ʦˇ˖˃ˋˎ�ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʔ ʦ˔͂˅ˍˇː   
 

  ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʕ ʣː˙̩ˊˎˇː ʣˎ˃˔ˏ 
  

ʦˇ˖˃ˋˎ�ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʖ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

  ʲ˃˕˕˙ˑ˔ˆ 

ʗ ʧˋː˕˖ˇˎˎˇː ʲ˃˕˕˙ˑ˔˖�ˇˋːˉˇ˄ˇː 
  

ʦˇ˖˃ˋˎ�ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʘ ʦ˔͂˅ˍˇː   
 

  ʣˎ˃˔ˏˎˋ˕˖ˇ 

ʙ ʣː˙̩ˊˎˇː ʣˎ˃˔ˏ 
  

  

ʚ ʣː˙̩ˊˎˇː ʴˇ˕ˇ˖�
ʣ˗˕ˈ͂ˊ˔ˇː   

  

ʛ ʕ�˕ˇ˅�ˆ˔͂˅ˍˇː   
 

    

ʓʒ ʣː˙̩ˊˎˇː ʮˑˉ�ˑˈˈ 
  

  

ʥˑˆˇ ʣˎ˃˔ˏ˃˔˖ʜ 
ˇˇʏ�ˈˈʏ�ˋˋ ˃˗˖ˑˏ˃˖ˋ˕˅ˊˇ�ʹˋˇˆˇ˔ˊˇ˔˕˖ˇˎˎ˗ːˉ 
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ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



� 

&RGH %HVFKUHLEXQJ 

H(���� 6W|UXQJ�DP�(LQJDQJ�GHV�3KDVHQZlFKWHUV 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�9HUEUDXFKHUDQODJH 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�9HUEUDXFKHUDQODJH 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�9HUEUDXFKHUDQODJH 

H(���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHV�3XPSHQ-,QYHUWHUV��9HUEUDXFKHU 

HH���� 'DV�0DVWHU-*HUlW�GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW�PLW�GHQ�6ODYH-*HUlWHQ� 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�PHOGHW�JHJHQZlUWLJH�$ODUPH 

HH���� 'DV�6ODYH-*HUlW�PLW�$GUHVVH���GHV�(&26+$5(-1HW]ZHUNV�NRPPXQL]LHUW�QLFKW 

HH���� 6W|UXQJ�GHV�:DVVHUWHPSHUDWXUI�KOHUV�DP�(LQJDQJ�GHV�TXHOOVHLWLJHQ�$XVWDXVFKUHJLVWHUV 

HH���� 6W|UXQJ�GHV�:DVVHUWHPSHUDWXUI�KOHUV�DP�(LQJDQJ�GHV�YHUEUDXFKHUVHLWLJHQ�:lUPHWDXVFKHUV 

HH���� 6W|UXQJ�GHV�:DVVHUWHPSHUDWXUI�KOHUV�DP�$XVJDQJ�GHV�YHUEUDXFKHUVHLWLJHQ�:lUPHWDXVFKHUV 

HH���� 6W|UXQJ�$X�HQWHPSHUDWXUI�KOHU 

HH���� 6W|UXQJ�%HGDUIVJUHQ]H��(LQJDQJ�9ROW� 

HH���� 6W|UXQJ�%HGDUIVJUHQ]H��(LQJDQJ�P$� 

HH���� 6W|UXQJ�:DVVHU-5HVHW��(LQJDQJ�9ROW� 

HH���� 6W|UXQJ�:DVVHU-5HVHW��(LQJDQJ�P$� 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�GHU�6FKDOWWDIHO 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�GHU�]ZHLWHQ�6FKDOWWDIHO 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�:DVVHUNUHLVODXI�)&, 

((���� 3XPSH���)&, 

((���� 3XPSH���)&, 

((���� 3XPSH���)&, 

HH���� 9HUZDOWHW�GHQ�3XPSHQZHFKVHO�I�U�GHQ�'XUFKIOXVVDODUP�DXI�GHU�9HUEUDXFKHUVHLWH��1XU�ZHQQ�GHU�$ODUP�QLFKW�PDQXHOO�
HUIROJW�XQG�3XPSHQ�YHUI�JEDU�VLQG��GLH�QLFKW�DNWLY�VLQG 

HH���� 'LIIHUHQ]GUXFNZlFKWHU�DXI�GHU�9HUEUDXFKHUVHLWH 

ʣˎ˃˔ˏˎˋ˕˖ �̌-�ʓ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



&RGH %HVFKUHLEXQJ 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�5�FNJHZLQQXQJVDQODJH 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�5�FNJHZLQQXQJVDQODJH 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�YRQ�3XPSH�3���6HLWH�5�FNJHZLQQXQJVDQODJH 

H(���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHV�3XPSHQ-,QYHUWHUV��5�FNJHZLQQXQJ 

HH���� +DUGZDUH-0RGXO�32/��8B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/��8B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/��8�YRP�3UR]HVVEXV�JHWUHQQW 

HH���� 7LPHRXW�32/��8B� 

HH���� +DUGZDUH-0RGXO�32/����YRP�3UR]HVVEXV�JHWUHQQW 

HH���� 7LPHRXW�0RG��32/��8 

HH���� 7LPHRXW�0RG��32/��8B� 

HH���� +DUGZDUH-0RGXO�32/���B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/���B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/���B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� +DUGZDUH-0RGXO�32/��8B��YRP�3UR]HVVEXV�JHWUHQQW 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�YRQ�.lOWHPLWWHO�� 

HH���� 6W|UXQJ�GHV�7HPSHUDWXUI�KOHUV�YRQ�.lOWHPLWWHO�� 

HH���� 6W|UXQJ�GHV�'UXFNVHQVRUV��1LHGHUGUXFNVHLWH�+HL]XQJ 

HH���� ([SDQVLRQVYHQWLO���EORFNLHUW 

HH���� ([SDQVLRQVYHQWLO���EORFNLHUW 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�DXI�GHP�9HUGLFKWHU�&� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�DXI�GHP�9HUGLFKWHU�&� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�DXI�GHP�9HUGLFKWHU�&� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHV�3XPSHQ-,QYHUWHUV��4XHOOH�� 

HH���� 9HUZDOWHW�GHQ�3XPSHQZHFKVHO�I�U�GHQ�'XUFKIOXVVDODUP��4XHOOH����1XU�ZHQQ�GHU�$ODUP�QLFKW�PDQXHOO�HUIROJW�XQG�
3XPSHQ�YHUI�JEDU�VLQG��GLH�QLFKW�DNWLY�VLQG� 

HH���� %ORFNLHUXQJ�((9���� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHU�3XPSH�YRQ�4XHOOH�3� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHU�3XPSH�YRQ�4XHOOH�3� 

((���� $XVO|VXQJ�GHU�6FKXW]HLQULFKWXQJHQ�GHU�3XPSH�YRQ�4XHOOH�3� 

((���� 9HQWLODWRU-:lUPHNUHLVODXI�� 

HH���� 6W|UXQJ�GHV�$XVODVVWHPSHUDWXUI�KOHUV�9HUGLFKWHU 

HH���� 6W|UXQJ�GHV�$XVODVVWHPSHUDWXUI�KOHUV�GHV�.lOWHPLWWHOV�9HUGLFKWHU�� 

HH���� 6W|UXQJ�GHV�$XVODVVWHPSHUDWXUI�KOHUV�GHV�.lOWHPLWWHOV�9HUGLFKWHU�� 

HH���� 6W|UXQJ�GHV�:DVVHUWHPSHUDWXUI�KOHUV�DP�$XVJDQJ�GHV�TXHOOVHLWLJHQ�$XVWDXVFKUHJLVWHUV 

HH���� $QVDXJWHPSHUDWXU��%7����� 

HH���� $XVODVVGUXFN��%3���� 

HH���� $QVDXJGUXFN��%3���� 

HH���� *DVWHPSHUDWXU�5�FNJHZLQQXQJ���� 

ʣˎ˃˔ˏˎˋ˕˖ �̌-�ʔ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 
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&RGH %HVFKUHLEXQJ 

HH���� 5�FNJHZLQQXQJVGUXFN 

HH���� 7HPSHUDWXU�(LQ��5�FNJHZLQQXQJ 

HH���� 7HPSHUDWXU�$XV��5�FNJHZLQQXQJ 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

((���� $ODUP�+�OONXUYH�9HUGLFKWHU���.UHLVODXI�� 

((���� $ODUP�+�OONXUYH�9HUGLFKWHU���.UHLVODXI�� 

((���� $ODUP�+�OONXUYH�9HUGLFKWHU���.UHLVODXI�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� $ODUP�DXI�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQVIHKOHU�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� 0RGEXV-.RPPXQLNDWLRQV-7LPHRXW�PLW�,QYHUWHU���GHV�.UHLVODXIV�� 

HH���� (&9������9HUEUDXFKHU� 

HH���� (&9������4XHOOH� 

HH���� (&9������4XHOOH� 

II���� .lOWHPLWWHOOHFN-$ODUP 

II���� 1LHGULJH�$X�HQWHPSHUDWXU 

II���� 6WDWLVFKH�$EWDXXQJ���� 

II���� hEHUKLW]XQJVZHUW�GHV�.lOWHPLWWHOV�LP�9HUJOHLFK�]XP�'ULYHU�GHU�HUVWHQ�7KHUPRVWDWLN�]X�QLHGULJ��9HUEUDXFKHU� 

II���� hEHUKLW]XQJVZHUW�GHV�.lOWHPLWWHOV�LP�9HUJOHLFK�]XP�'ULYHU�GHU�]ZHLWHQ�7KHUPRVWDWLN�]X�QLHGULJ��4XHOOH� 

II���� 0LQLPDOH�hEHUKLW]XQJ�((9���� 

I)���� $XVO|VXQJ�GHV�0LQGHVWGUXFN-'UXFNZlFKWHUV 

II���� =HLJW�HLQHQ�'UXFNZHUW�DXI�GHU�1LHGHUGUXFNVHLWH�QDKH�GHU�6FKZHOOH�GHU�.UHLVODXIEORFNLHUXQJ�ZHJHQ�0LQGHVWGUXFN�DQ��
.�KOPRGXV 

II���� =HLJW�HLQHQ�'UXFNZHUW�DXI�GHU�1LHGHUGUXFNVHLWH�QDKH�GHU�6FKZHOOH�GHU�.UHLVODXIEORFNLHUXQJ�ZHJHQ�0LQGHVWGUXFN�DQ��
+HL]PRGXV 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�0LQGHVWGUXFN�LQ�+HL]PRGXV 

ʣˎ˃˔ˏˎˋ˕˖ �̌-�ʕ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 



&RGH %HVFKUHLEXQJ 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�+|FKVWGUXFN 

II���� =HLJW�HLQHQ�'UXFNZHUW�DXI�GHU�+RFKGUXFNVHLWH�QDKH�GHU�6FKZHOOH�GHU�.UHLVODXIEORFNLHUXQJ�ZHJHQ�+|FKVWGUXFN�DQ 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�+|FKVWGUXFN 

II���� =HLJW�HLQHQ�HUK|KWHQ�9HUGLFKWXQJVYHUKlOWQLVZHUW�XQG�QDKH�GHU�6FKZHOOH�GHU�.UHLVODXIEORFNLHUXQJ�DQ 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�PLQLPDOHP�9HUGLFKWXQJVYHUKlOWQLV 

I)���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�0LQGHVWGUXFN�LQ�.�KOPRGXV 

))���� .UHLVODXIEORFNLHUXQJ�ZHJHQ�$ODUP�DXIJUXQG�YRQ�PD[LPDOHP�9HUGLFKWXQJVYHUKlOWQLV 

II���� $ODUP�.UHLVODXI�.lOWHPLWWHODXVODVV 

))���� /LPLW�1LHGHUGUXFN���� 

II���� =ZDQJVDEWDXXQJ���� 

))���� 7HPS��:DVVHU�$EWDXXQJ���� 

II���� 0D[��=HLW�$EWDXXQJ���� 

II���� +S'HDNW�6WDUW 

L,���� +\GUDXOLNGUXFN�EHL�GHU�9HUEUDXFKHUDQODJH�XQ]XUHLFKHQG 

L,���� :DVVHUGXUFKIOXVVPHQJH�LQ�GHU�9HUEUDXFKHUDQODJH�XQ]XUHLFKHQG 

,,���� %ORFNLHUXQJ�GHV�*HUlWV�DXIJUXQG�YRQ�)URVWVFKXW]�EHL�GHU�9HUEUDXFKHUDQODJH 

LL���� $NWLYLHUXQJ�GHU�3XPSHQ�ZHJHQ�)URVWVFKXW]�DXI�GHU�9HUEUDXFKHUDQODJHQVHLWH 

,,���� :DVVHUDXVODVVWHPSHUDWXU�DXI�GHU�9HUEUDXFKHUVHLWH�VWLPPW�QLFKW�PLW�GHP�DNWXHOOHQ�)XQNWLRQVPRGXV�GHV�*HUlWV��EHUHLQ 

HH���� 0D[��7HPSHUDWXU�GHU�6FKDOWWDIHO 

,,���� )URVW�5�FNJHZLQQXQJ 

L,���� +\GUDXOLNGUXFN�EHL�GHU�4XHOODQODJH�XQ]XUHLFKHQG 

L,���� :DVVHUGXUFKIOXVVPHQJH�DXI�GHU�4XHOOVHLWH�XQ]XUHLFKHQG 

,,���� %ORFNLHUXQJ�GHV�*HUlWV�DXIJUXQG�YRQ�)URVWVFKXW]�DXI�GHU�4XHOOVHLWH 

,,���� :DVVHUGUXFN�)&, 

,,���� )URVW�)&, 

LL���� )OXVV�)&, 

L,���� :DVVHUGXUFKIOXVVPHQJH�LQ�GHU�5�FNJHZLQQXQJVDQODJH�XQ]XUHLFKHQG 

L,���� :DVVHUGXUFKIOXVVPHQJH�DXI�GHU�5�FNJHZLQQXQJVVHLWH�XQ]XUHLFKHQG 

II���� 0D[LPDOH�9HUGLFKWHUDXVWULWWVWHPSHUDWXU 

II���� 0LQLPDOH�9HUGLFKWHUDXVWULWWVWHPSHUDWXU 

ʣˎ˃˔ˏˎˋ˕˖ �̌-�ʖ 

ʙ�ʧʫʰʵʶʧʮʮʷʰʩ� 
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ʵʫʥʪʧʴʪʧʫʶʵʪʫʰʹʧʫʵʧ�ʨ̠ʴ�ʶ̈ʶʫʩʭʧʫʶʧʰ�ʣʰ�
ʩʧʴ̈ʶʧʰʏ�ʦʫʧ�ʴʕʔ�ʧʰʶʪʣʮʶʧʰ 

ʭˑː˖˔ˑˎˎˇː�ˆˇ˕�ʤˇ˔ˇˋ˅ˊ˕ 
ʸˑ˔�ˆˇ˔�ʣ˔˄ˇˋ˖�ˏˋ˖�ʣːˎ˃ˉˇːʏ�ˆˋˇ�˜͂ːˆˈ̩ˊˋˉˇ�ʭ̩ˎ˖ˇˏˋ˖˖ˇˎ�
ˇː˖ˊ˃ˎ˖ˇːʏ�˕ˋːˆ�ʵˋ˅ˊˇ˔ˊˇˋ˖˕ˍˑː˖˔ˑˎˎˇː�ːˑ˖˙ˇːˆˋˉʏ�˗ˏ�
˕ˋ˅ˊˇ˔˜˗˕˖ˇˎˎˇːʏ�ˆ˃˕˕�ˆˋˇ�ʧː˖˜͂ːˆ˗ːˉ˕ˉˇˈ˃ˊ˔�ˏˋːˋˏˋˇ˔˖�˙ˋ˔ˆʎ�
ʤˇˋ�ʴˇ˒˃˔˃˖˗˔ˇː�˃ˏ�ʭ̩ˎ˖ˇ˕˛˕˖ˇˏ�˕ˋːˆ�˘ˑ˔�ʤˇˉˋːː�ˆˇ˔�
ʣ˔˄ˇˋ˖ˇː�ˆˋˇ�ː˃˅ˊ˕˖ˇˊˇːˆˇː�ʵˋ˅ˊˇ˔ˊˇˋ˖˕˘ˑ˔ˍˇˊ˔˗ːˉˇː�˜˗�
˖˔ˇˈˈˇːʎ 

ʭˑː˖˔ˑˎˎˇː�ˆˇ˕�ʤˇ˔ˇˋ˅ˊ˕ 
ʦˋˇ�ʣ˔˄ˇˋ˖�ˏ˗˕˕�˗ː˖ˇ˔�ʤˇ˃˅ˊ˖˗ːˉ�ˇˋːˇ˕�ˍˑː˖˔ˑˎˎˋˇ˔˖ˇː�
ʸˇ˔ˈ˃ˊ˔ˇː˕�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʏ�˗ˏ�ˆˋˇ�ʩˇˈ˃ˊ˔�˘ˑː�
˜͂ːˆˈ̩ˊˋˉˇː�ʩ˃˕ˇː�ˑˆˇ˔�ʦ̩ˏ˒ˈˇː�˙̩ˊ˔ˇːˆ�ˆˇ˔�ʣ˔˄ˇˋ˖ˇː�˜˗�
ˏˋːˋˏˋˇ˔ˇːʎ 

ʣˎˎˉˇˏˇˋːˇ˔�ʣ˔˄ˇˋ˖˕˄ˇ˔ˇˋ˅ˊ 
ʦ˃˕�ʹ˃˔˖˗ːˉ˕˒ˇ˔˕ˑː˃ˎ�˗ːˆ�˃ˎˎˇ�˃ːˆˇ˔ˇː�ʲˇ˔˕ˑːˇːʏ�ˆˋˇ�˘ˑ˔�
ʱ˔˖�˃˔˄ˇˋ˖ˇːʏ�ˏ͂˕˕ˇː�˄ˇ˜͂ˉˎˋ˅ˊ�ˆˇ˔�ˆ˗˔˅ˊ˜˗ˈ͂ˊ˔ˇːˆˇː�ʣ˔˄ˇˋ˖�
ˇˋːˉˇ˙ˋˇ˕ˇː�˗ːˆ�˄ˇ˃˗ˈ˕ˋ˅ˊ˖ˋˉ˖�˙ˇ˔ˆˇːʎ� 
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ʣˎˎˉˇˏˇˋːˇ˕ 
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ˌˇˆˇː�ʨ˃ˎˎ�˘ˑː�ʨ˃˅ˊ˒ˇ˔˕ˑː˃ˎ�ˆ˗˔˅ˊˉˇˈ͂ˊ˔˖�˙ˇ˔ˆˇːʎ 

ʦˋˇ�ʹ˃˔˖˗ːˉ�ˇ˔ˎ˃˗˄˖�ʜ 
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˗ː˖ˇ˔˙ˑ˔ˈˇː�ˋ˕˖�� 
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ʴˇ˕˖˕˒˃ːː˗ːˉˇː�˘ˑ˔ˊ˃ːˆˇː�˕ˋːˆʎ 

ʧʫʰʩʴʫʨʨʵʪ̈ʷʨʫʩʭʧʫʶ 
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ʔ ʤˇˈˇ˕˖ˋˉ˗ːˉ�ˆˇ˔�ʸˇ˔˕˅ˊ˃ˎ˗ːˉ   ʺ 

ʕ ʤˇˈˇ˕˖ˋˉ˗ːˉ�ˆˇ˔�ʸˇː˖ˋˎ˃˖ˑ˔ˇː  ʺ  

ʖ ʼ˗˕˖˃ːˆ�ˆˇ˔�ʮˇˋ˕˖˗ːˉ˕˕˅ˊ͂˖˜ˇ  ʺ  

ʗ ʴˇˋːˋˉ˗ːˉ�ˆˇ˔�ʹ˃˕˕ˇ˔ˈˋˎ˖ˇ˔  ʺ  

ʘ ʹ˃˕˕ˇ˔ʜ�ʳ˗˃ˎˋ˖̩˖ʏ�ʲˊʏ�ʩˎ˛ˍˑˎ-ʭˑː˜ˇː˖˔˃˖ˋˑː  ʺ  

ʙ ʹˋ˔ˍ˕˃ˏˍˇˋ˖�ˆˇ˕�ʶ˃˗˕˅ˊˇ˔˕�˒˔͂ˈˇː�   ʺ 

ʚ ʼˋ˔ˍ˗ˎ˃˖ˋˑː˕˒˗ˏ˒ˇː  ʺ  
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ʓʓ ʧˎˇˍ˖˔ˑ˖˃ˈˇˎ�˔ˇˋːˋˉˇː�   ʺ 
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ʓʗ ʣ˗ˈː˃ˊˏˇː�ˆˇ˔�ˇˋː˜ˇˎːˇː�ˇˎˇˍ˖˔ˋ˕˅ˊˇː�ʶˇˋˎˇ�  ʺ  

ʓʘ ʲ˔͂ˈˇː�ˆˇ˔�ʹˋˆˇ˔˕˖̩ːˆˇ�ˆˇ˕�ʸˇ˔ˆˋ˅ˊ˖ˇ˔ˉˇˊ̩˗˕ˇ˕�  ʺ  

ʓʙ ʮˇ˅ˍ˖ˇ˕˖�ʌ   ʌ 

ʓʚ ʤˇ˖˔ˋˇ˄˕˒˃˔˃ˏˇ˖ˇ˔�ˆˇ˕�ʭ͂ˊˎˍ˔ˇˋ˕ˇ˕�  ʺ  

ʓʛ ʵˋ˅ˊˇ˔ˊˇˋ˖˕˘ˇː˖ˋˎ�ʌ   ʌ 
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ʔʔ 
ʶˇ˕˖˕�ˆˇ˔�ʭˑː˖˔ˑˎˎ˘ˑ˔˔ˋ˅ˊ˖˗ːˉˇːʜ�ʣˎ˃˔ˏ˕ˋˉː˃ˎˋ˕ˋˇ˔˗ːˉʏ�ʶˊˇ˔ˏˑˏˇ˖ˇ˔ʏ�ʵˑːˆˇːʏ�
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  ʺ 

ʪʫʰʹʧʫʵ 
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ˎˑˍ˃ˎˇː�ʸˑ˔˕˅ˊ˔ˋˈ˖ˇː�ʼʧʴʶʫʨʫʼʫʧʴʶ�˕ˇˋːʎ� 

ʛ��ʹʣʴʶʷʰʩ 



ʯ˃˕˅ˊˋːˇ˄˗˅ˊ 
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· ˆ˃˖˃ 

· ˆˇ˕˅˔ˋ˜ˋˑːˇ�ˆˇˎˎ͐ˋː˖ˇ˔˘ˇː˖ˑ 

· ˏˋ˕˗˔ˇ�ˇˈˈˇ˖˖˗˃˖ˇ�ˇ˅˅ʎ 
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· ʵ˖˔ˑˏ�˃˄˕˅ˊ˃ˎ˖ˇʰ 

· ʨ˔ˑ˕˖ˉˇˈ˃ˊ˔�˘ˑ˔˜˗˄ˇ˗ˉˇː 
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General technical data

SIZE 80.3 100.4 115.4 130.4 155.5 170.5 185.5 210.6 225.6 240.6
Cooling capacity 1 [kW] 223 267 315 364 424 472 520 574 624 676
Compressor power input 1 [kW] 64,3 80,3 93,2 107 125 139 156 171 186 204
Total power input 2 [kW] 68,9 84,8 98,9 114 133 148 165 182 198 215
Partial recovery heating capacity 3 [kW] 58,3 70,5 82,8 95,8 112 124 137 151 165 179
Total recovery heating capacity 3 [kW] 262 317 373 431 502 559 618 681 741 804
EER 1 - 3,23 3,15 3,18 3,20 3,18 3,19 3,15 3,16 3,16 3,14
Water flow-rate (User Side) 1 [l/s] 10,6 12,8 15,0 17,4 20,2 22,6 24,8 27,4 29,8 32,3
Internal exchanger pressure drops 1 [kPa] 20 27 30 37 41 38 39 46 50 41
Cooling capacity (EN14511:2018) 4 [kW] 222 267 314 364 423 472 520 573 624 675
Total power input (EN14511:2018) 4 [kW] 69,4 85,5 100 115 135 149 167 184 200 218
EER (EN14511:2018) 4 - 3,20 3,12 3,15 3,17 3,15 3,16 3,11 3,12 3,12 3,10
SEER 6 - 4,70 4,67 4,78 4,75 4,92 5,00 4,96 4,94 4,96 4,90
SEPR 7 - 6,44 6,40 6,55 6,51 6,54 6,65 6,60 6,57 6,60 6,52
Cooling capacity (AHRI 550/590) 5 [kW] 221 265 312 361 420 468 514 568 622 671
Total power input (AHRI 550/590) 5 [kW] 68,7 84,5 98,5 113 133 147 165 181 197 215
COPR 5 - 3,22 3,14 3,17 3,19 3,16 3,18 3,12 3,14 3,16 3,12
IPLV 5 - 5,05 4,93 4,85 4,82 4,85 4,93 4,88 4,87 4,84 4,82

The Product is compliant with the Erp (Energy Related Products) European Directive. It includes the Commission delegated Regulation (EU) No 2016/2281, also known as Ecodesign LOT21.
Contains fluorinated greenhouse gases (GWP 675)

1. Data referred to the following conditions: internal exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C. Evaporator fouling factor = 0.44 x 
10^(-4) m2 K/W.

2.	 The Total Power Input value does not take into account the part related to the pumps and required to overcome the pressure drops for the circulation of the solution inside the exchangers.
3. Recovery exchanger water = 40/45°C
4.	 Data compliant to Standard EN 14511:2018 referred to the following conditions: internal exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C
5.	 Data compliant to Standard AHRI 550/590 referred to the following conditions: internal exchanger water temperature = 6,7 °C. Water flow-rate 0,043 l/s per kW. Entering external exchanger air 

temperature = 35°C. Evaporator fouling factor = 0.18 x 10^(-4) m2 K/W
6.	 Data compliant to Standard EN 14825:2018
7.	 Data compliant according to EU regulation 2016/2281

Standard acoustic configuration (ST) / Compressor soundproofing (SC)

SIZE 80.3 100.4 115.4 130.4 155.5 170.5 185.5 210.6 225.6 240.6
Cooling capacity 1 [kW] 217 262 306 355 409 459 504 556 599 646
Compressor power input 1 [kW] 67,5 85,7 98,4 113 130 147 165 183 197 217
Total power input 2 [kW] 70,1 88,2 102 116 134 152 171 189 203 224
Partial recovery heating capacity 3 [kW] 57,4 70,0 81,6 94,4 109 122 135 149 161 174
Total recovery heating capacity 3 [kW] 258 315 367 425 489 551 608 672 724 784
EER 1 - 3,10 2,97 3,01 3,04 3,04 3,02 2,96 2,95 2,95 2,89
Water flow-rate (User Side) 1 [l/s] 10,4 12,5 14,6 16,9 19,5 21,9 24,1 26,6 28,6 30,8
Internal exchanger pressure drops 1 [kPa] 19 26 29 34 39 37 37 44 47 38
Cooling capacity (EN14511:2018) 4 [kW] 217 261 306 354 408 459 504 556 599 645
Total power input (EN14511:2018) 4 [kW] 70,5 88,9 102 118 136 153 172 191 205 225
EER (EN14511:2018) 4 - 3,07 2,94 2,98 3,01 3,01 2,99 2,93 2,91 2,92 2,86
SEER 6 - 4,66 4,62 4,73 4,70 4,87 4,94 4,91 4,89 4,91 4,79
SEPR 7 - 6,38 6,33 6,48 6,44 6,48 6,57 6,53 6,50 6,53 6,46
Cooling capacity (AHRI 550/590) 5 [kW] 215 259 303 351 405 455 499 551 597 643
Total power input (AHRI 550/590) 5 [kW] 69,8 87,8 101 116 134 151 170 188 203 223
COPR 5 - 3,08 2,95 3,00 3,03 3,02 3,01 2,94 2,93 2,94 2,88
IPLV 5 - 5,01 4,86 4,79 4,75 4,80 4,78 4,87 4,85 4,83 4,80

The Product is compliant with the Erp (Energy Related Products) European Directive. It includes the Commission delegated Regulation (EU) No 2016/2281, also known as Ecodesign LOT21.
Contains fluorinated greenhouse gases (GWP 675)

1. Data referred to the following conditions: internal exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C. Evaporator fouling factor = 0.44 x 
10^(-4) m2 K/W.

2.	 The Total Power Input value does not take into account the part related to the pumps and required to overcome the pressure drops for the circulation of the solution inside the exchangers.
3. Recovery exchanger water = 40/45°C
4.	 Data compliant to Standard EN 14511:2018 referred to the following conditions: internal exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C
5.	 Data compliant to Standard AHRI 550/590 referred to the following conditions: internal exchanger water temperature = 6,7 °C. Water flow-rate 0,043 l/s per kW. Entering external exchanger air 

temperature = 35°C. Evaporator fouling factor = 0.18 x 10^(-4) m2 K/W
6. Data compliant to Standard EN 14825:2018
7.	 Data compliant according to EU regulation 2016/2281

Super-silenced acoustic configuration (EN)

Performance - Excellence
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SIZE 90.3 110.4 130.4 145.4 170.5 185.5 210.6 225.6 240.6
Cooling capacity 1 [kW] 232 291 333 385 444 484 538 591 644
Compressor power input 1 [kW] 80,5 96,6 118 131 148 171 189 198 222
Total power input 2 [kW] 83,9 101 123 137 155 177 197 207 231
Partial recovery heating capacity 3 [kW] 63,2 78,6 91,3 105 120 132 147 160 175
Total recovery heating capacity 3 [kW] 284 354 411 471 540 596 662 720 789
EER 1 - 2,76 2,88 2,72 2,80 2,87 2,73 2,73 2,85 2,79
Water flow-rate (User Side) 1 [l/s] 11,1 13,9 15,9 18,4 21,2 23,1 25,7 28,2 30,8
Internal exchanger pressure drops 1 [kPa] 21 32 34 42 44 40 48 49 51
Cooling capacity (EN14511:2018) 4 [kW] 232 291 333 384 443 483 537 590 644
Total power input (EN14511:2018) 4 [kW] 84,5 102 124 139 156 179 199 209 233
EER (EN14511:2018) 4 - 2,74 2,85 2,70 2,77 2,84 2,70 2,70 2,82 2,76
SEER 6 - 4,38 4,48 4,46 4,47 4,65 4,64 4,61 4,69 4,62
SEPR 7 - 6,00 6,13 6,11 6,13 6,18 6,17 6,13 6,23 6,15
Cooling capacity (AHRI 550/590) 5 [kW] 230 288 330 381 440 479 532 585 637
Total power input (AHRI 550/590) 5 [kW] 83,6 101 122 137 154 177 196 206 230
COPR 5 - 2,75 2,85 2,70 2,78 2,86 2,71 2,71 2,84 2,77
IPLV 5 - 4,59 4,79 4,64 4,67 4,65 4,73 4,59 4,57 4,55
The Product is compliant with the Erp (Energy Related Products) European Directive. It includes the Commission delegated Regulation (EU) No 2016/2281, also known as Ecodesign LOT21.
Contains fluorinated greenhouse gases (GWP 675)

1. Data referred to the following conditions: internal exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C. Evaporator fouling factor = 0.44 x 
10^(-4) m2 K/W.

2.	 The Total Power Input value does not take into account the part related to the pumps and required to overcome the pressure drops for the circulation of the solution inside the exchangers.
3. Recovery exchanger water = 40/45°C
4.	 Data compliant to Standard EN 14511:2018 referred to the following conditions: internal exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C
5.	 Data compliant to Standard AHRI 550/590 referred to the following conditions: internal exchanger water temperature = 6,7 °C. Water flow-rate 0,043 l/s per kW. Entering external exchanger air 

temperature = 35°C. Evaporator fouling factor = 0.18 x 10^(-4) m2 K/W
6. Data compliant to Standard EN 14825:2018
7.	 Data compliant according to EU regulation 2016/2281

SIZE 90.3 110.4 130.4 145.4 170.5 185.5 210.6 225.6 240.6
Cooling capacity 1 [kW] 228 283 329 374 432 474 527 580 623
Compressor power input 1 [kW] 83,3 99,6 124 135 153 178 196 205 230
Total power input 2 [kW] 85,8 103 127 139 158 183 202 211 236
Partial recovery heating capacity 3 [kW] 62,7 77,4 91,4 103 118 132 146 159 172
Total recovery heating capacity 3 [kW] 282 348 411 462 532 592 657 714 775
EER 1 - 2,65 2,75 2,59 2,69 2,74 2,59 2,62 2,75 2,64
Water flow-rate (User Side) 1 [l/s] 10,9 13,5 15,7 17,8 20,6 22,6 25,2 27,7 29,7
Internal exchanger pressure drops 1 [kPa] 21 30 33 39 42 39 46 47 48
Cooling capacity (EN14511:2018) 4 [kW] 227 283 329 374 432 474 527 580 622
Total power input (EN14511:2018) 4 [kW] 86,3 104 128 140 159 184 203 213 239
EER (EN14511:2018) 4 - 2,63 2,73 2,57 2,67 2,71 2,57 2,59 2,72 2,61
SEER 6 - 4,34 4,44 4,42 4,45 4,62 4,61 4,59 4,63 4,59
SEPR 7 - 5,95 6,08 6,06 6,10 6,14 6,13 6,10 6,16 6,10
Cooling capacity (AHRI 550/590) 5 [kW] 226 281 326 370 429 470 522 574 616
Total power input (AHRI 550/590) 5 [kW] 85,4 103 126 138 157 182 201 210 235
COPR 5 - 2,65 2,73 2,59 2,68 2,73 2,58 2,60 2,73 2,62
IPLV 5 - 4,54 4,74 4,62 4,67 4,62 4,50 4,57 4,56 4,51

The Product is compliant with the Erp (Energy Related Products) European Directive. It includes the Commission delegated Regulation (EU) No 2016/2281, also known as Ecodesign LOT21.
Contains fluorinated greenhouse gases (GWP 675)

1. Data referred to the following conditions: internal exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C. Evaporator fouling factor = 0.44 x 
10^(-4) m2 K/W.

2.	 The Total Power Input value does not take into account the part related to the pumps and required to overcome the pressure drops for the circulation of the solution inside the exchangers.
3. Recovery exchanger water = 40/45°C
4.	 Data compliant to Standard EN 14511:2018 referred to the following conditions: internal exchanger water temperature = 12/7 °C. Entering external exchanger air temperature = 35°C
5.	 Data compliant to Standard AHRI 550/590 referred to the following conditions: internal exchanger water temperature = 6,7 °C. Water flow-rate 0,043 l/s per kW. Entering external exchanger air 

temperature = 35°C. Evaporator fouling factor = 0.18 x 10^(-4) m2 K/W
6.	 Data compliant to Standard EN 14825:2018
7.	 Data compliant according to EU regulation 2016/2281

Super-silenced acoustic configuration (EN)

Performance - Premium
Standard acoustic configuration (ST) / Compressor soundproofing (SC)
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Excellence
SIZE 80.3 100.4 115.4 130.4 155.5 170.5 185.5 210.6 225.6 240.6
Compressor
Type of compressors 1 SCROLL
Refrigerant R-32
No. of compressors Nr 3 4 4 4 5 5 5 6 6 6
Rated power (C1) HP 40 50 50 50 50 65 80 105 105 120
Rated power (C2) HP 40 50 65 80 105 105 105 105 120 120
Std Capacity control steps 4 4 6 4 6 7 6 8 8 6
Oil charge (C1) l 8 9 9 9 9 11 13 17 17 23
Oil charge(C2) l 6 9 11 13 17 17 17 17 23 23
Refrigerant charge (C1) kg 17 17 19 20 21 26 27 30 30 31
Refrigerant charge (C2) kg 16 16 19 23 30 27 28 31 36 38
Refrigeration circuits Nr 2 2 2 2 2 2 2 2 2 2
Internal exchanger (evaporator)
Type of internal exchanger 2 PHE
N. of internal exchanger Nr 1 1 1 1 1 1 1 1 1 1
Water content l 20 20 24 28 36 48 57 57 49 60
Minimum system water content l 1350 2700 2700 2200 3200 2850 3150 3450 3750 4500
External exchanger (condenser)
Type of external exchanger 3 CCM
Number of coils Nr 4 4 5 6 7 8 8 9 10 10
External Section Fans
Type of fans 4 AX
Number of fans Nr 4 4 5 6 7 8 8 9 10 10
Type of motor 5 EC
Standard airflow (ST/SC) l/s 21778 21778 27222 32667 38111 43556 43556 49000 54444 54444
Standard airflow (EN) l/s 16111 16111 20139 24167 28194 32222 32222 36250 40278 40278
Connections
Water fittings 4" 4" 4" 4" 5" 5" 5" 5" 5" 5"
Power supply
Standard power supply 400/3~/50
Electrical data
F.L.A. - Total A 158,2 191,0 220,8 250,6 298,3 328,1 356,0 403,7 433,5 461,4
F.L.I. - Total kW 96,3 115,4 135,1 154,7 183,6 203,2 221,6 250,5 270,1 288,5
M.I.C. - Value 6 A 492,5 432,7 555,1 584,9 632,6 662,4 690,3 738,0 767,8 795,7
M.I.C. - with soft start accessory 6 A 314,5 301,2 377,1 406,9 454,6 484,4 512,3 560,0 589,8 617,7

Construction

1. ISW = Double screw compressor
2. S&T = Shell and tube
3. CCM = Full aluminium microchannel coils
4. AX = Axial fan
5. EC = Asynchronous motor with permanent magnet commuted electronically. 
6. M.I.C.=Maximum unit starting current. The M.I.C. value is obtained adding the max. compressor starting current of the highest size to the power input at max. admissible condi-

tions (F.L.A.) of the remaining electric components.
Unbalance between phase max 2 %
Voltage variation: max +/- 10%
Electrical data refer to standard units; according to the installed accessories, the data can suffer some variations.
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SIZE 90.3 110.4 130.4 145.4 170.5 185.5 210.6 225.6 240.6
Compressor
Type of compressors 1 SCROLL
Refrigerant R-32
No. of compressors Nr 3 4 4 4 5 5 6 6 6
Rated power (C1) HP 25 50 65 65 50 65 105 105 120
Rated power (C2) HP 65 60 65 80 120 120 105 120 120
Std Capacity control steps 4 6 6 6 5 7 8 8 6
Oil charge (C1) l 4 9 11 11 9 11 17 17 23
Oil charge(C2) l 11 11 11 13 23 23 17 23 23
Refrigerant charge (C1) kg 10 15 16 17 19 19 24 28 29
Refrigerant charge (C2) kg 22 14 15 18 25 25 25 26 30
Refrigeration circuits Nr 2 2 2 2 2 2 2 2 2
Internal exchanger (evaporator)
Type of internal exchanger 2 PHE
N. of internal exchanger Nr 1 1 1 1 1 1 1 1 1
Water content l 20 20 24 28 36 48 48 57 60
Minimum system water content l 2350 2050 2550 2350 2800 2950 3250 3550 5450
External exchanger (condenser)
Type of external exchanger 3 CCM
Number of coils Nr 3 4 4 5 6 6 7 8 8
External Section Fans
Type of fans 4 AX
Number of fans Nr 3 4 4 5 6 6 7 8 8
Type of motor 5 EC
Standard airflow (ST/SC) l/s 16333 21778 21778 27222 32667 32667 38111 43556 43556
Standard airflow (EN) l/s 13750 18333 18333 22917 27500 27500 32083 36667 36667
Connections
Water fittings 4" 4" 4 4" 5" 5" 5" 5" 5"
Power supply
Standard power supply 400/3~/50
Electrical data
F.L.A. - Total A 171,1 209,7 246,7 276,5 324,2 352,1 399,9 429,7 457,5
F.L.I. - Total kW 105,0 128,2 152,2 171,9 200,7 219,1 248,0 267,6 286,0
M.I.C. - Value 6 A 505,4 544,0 581,0 610,8 658,6 686,4 734,2 764,0 791,8
M.I.C. - with soft start accessory 6 A 327,4 366,0 403,0 432,8 480,6 508,4 556,2 586,0 613,8

1. ISW = Double screw compressor
2. S&T = Shell and tube
3. CCM = Full aluminium microchannel coils
4. AX = Axial fan
5. EC = Asynchronous motor with permanent magnet commuted electronically. 
6. M.I.C.=Maximum unit starting current. The M.I.C. value is obtained adding the max. compressor starting current of the highest size to the power input at max. admissible condi-

tions (F.L.A.) of the remaining electric components.
Unbalance between phase max 2 %
Voltage variation: max +/- 10%
Electrical data refer to standard units; according to the installed accessories, the data can suffer some variations.

Construction
Premium

64

Daten Angaben nur in Englischer Sprache



SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
pressure 

level

Sound 
power 
level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

80.3 73 74 80 85 86 85 77 67 71 90

100.4 75 76 83 86 86 86 79 70 72 91

115.4 75 76 83 87 87 87 79 70 72 92

130.4 76 77 84 88 89 88 80 70 73 93

155.5 74 75 80 88 90 90 82 70 74 94

170.5 75 75 80 88 91 90 82 70 74 95

185.5 75 75 81 89 91 91 82 70 75 95

210.6 76 76 82 90 92 92 83 71 75 96

225.6 76 76 81 90 92 91 83 71 75 96

240.6 76 77 82 90 93 92 84 71 76 97

Sound levels - Excellence

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C

Standard acoustic configuration (ST)

Acoustic configuration with compressor soundproofing (SC)

SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
pressure 

level

Sound 
power 
level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

80.3 71 72 77 83 83 82 74 64 68 87

100.4 72 74 79 84 84 83 76 67 69 88

115.4 73 74 79 85 85 84 76 67 69 89

130.4 74 75 80 85 86 85 77 67 70 90

155.5 72 73 77 85 87 85 78 66 70 90

170.5 73 73 77 86 88 85 79 67 71 91

185.5 73 73 78 86 88 86 79 67 71 91

210.6 73 74 79 87 89 86 79 68 71 92

225.6 74 74 79 87 89 87 80 67 71 92

240.6 74 75 79 88 90 88 80 68 72 93

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C
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SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
pressure 

level

Sound 
power 
level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

80.3 58 71 75 79 79 80 71 64 65 84

100.4 59 72 77 80 78 80 72 66 65 84

115.4 60 73 78 81 81 82 73 66 66 86

130.4 59 72 77 81 81 82 73 65 66 86

155.5 59 71 76 80 82 81 73 65 66 86

170.5 60 71 77 81 83 82 74 66 67 87

185.5 60 72 77 82 84 83 75 66 68 88

210.6 61 72 78 82 84 83 75 66 67 88

225.6 61 72 77 82 84 84 75 66 67 88

240.6 61 72 78 83 85 84 76 66 68 89

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C

Super-silenced acoustic configuration (EN)
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SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
power 
level

Sound 
pressure 

level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

90.3 73 74 81 84 86 85 78 68 71 90

110.4 74 76 83 86 87 86 79 69 72 91

130.4 74 75 83 86 87 87 79 69 73 92

145.5 75 76 83 87 89 88 80 70 73 93

170.5 73 74 80 87 90 90 81 70 74 94

185.5 73 74 80 87 90 90 81 69 74 94

210.6 74 75 81 88 91 91 82 71 75 95

225.6 75 76 82 89 92 92 83 71 76 96

240.6 75 75 81 89 92 91 83 71 76 96

Sound levels - Premium

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C

Standard acoustic configuration (ST)

Acoustic configuration with compressor soundproofing (SC)

SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
power 
level

Sound 
pressure 

level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

90.3 71 72 77 83 83 82 74 65 68 87

110.4 72 74 79 84 84 83 76 66 69 88

130.4 72 73 79 84 85 84 76 66 70 89

145.5 72 73 79 84 85 84 76 66 69 89

170.5 71 72 77 85 87 85 77 66 70 90

185.5 71 72 77 85 87 85 78 66 70 90

210.6 72 73 78 86 88 86 78 67 71 91

225.6 73 74 79 87 89 87 79 68 72 92

240.6 73 74 79 86 89 87 79 67 72 92

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C
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SIZE
Sound power level (dB) - Octave band (Hz)  

Sound 
power 
level

Sound 
pressure 

level

63 125 250 500 1000 2000 4000 8000 dB(A) dB(A)

90.3 60 73 76 80 79 80 71 63 65 84

110.4 63 76 79 82 81 82 73 65 67 86

130.4 62 74 78 82 81 82 73 65 67 86

145.5 63 75 79 83 83 83 73 65 67 87

170.5 62 74 77 82 83 82 74 65 67 87

185.5 63 75 78 83 84 83 75 65 68 88

210.6 64 76 79 84 85 84 76 67 69 89

225.6 64 76 79 84 85 84 76 66 69 89

240.6 63 76 78 84 85 84 76 66 69 89

Sound levels refer to full load units, in test nominal conditions. The sound pressure level refers to 1 m. from the standard unit outer surface operating in open field. Measures accor-
ding to UNI EN ISO 9614-2 regulations, with respect to the EUROVENT 8/1 certification, which provides for a tolerance of 3 dB(A).

Data referred to the following conditions:
- internal exchanger water temperature = 12/7 °C
- ambient temperature = 35 °C

Super-silenced acoustic configuration (EN)
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Exchanger operating range
INTERNAL EXCHANGER (EVAPORATOR)

DPR DPW

Scambiatore a piastre PED (CE) 4700 1000

Scambiatore a fascio tubiero PED (CE) 3000 1000

DPr = Maximum operating pressure on refrigerant side in kPa
DPw = Maximum operating pressure on water side in kPa

Overload and control device calibrations
OPEN CLOSE VALUE

High pressure switch kPa 4230 -

Antifreeze protection °C 4 5,5 -

High pressure safety valve kPa - - 4700

Low pressure safety valve kPa - - 3000

Max no. of compressor starts per hour n° - - 10

Discharge safety thermostat °C - - 150
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Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1.	 Standard unit operating range at full load
2.	 Unit operating range with automatic staging of the compressor capacity
3. Standard unit operating range with air flow automatic modulation

Operating range - Excellence ST/SC

Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1.	 Standard unit operating range at full load
2.	 Extended operating range with air flow-rate automatic increasing. Inside this field the sound

levels are the same of the ‘compressor soundproofing (SC)’ acoustic configuration
3. Unit operating range with compressor capacity automatic partialization
4.	 Standard unit operating range with air flow-rate automatic modulation

Operating range - Excellence EN

Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1.	 Standard unit operating range at full load
2.	 Unit operating range with automatic staging of the compressor capacity
3. Standard unit operating range with air flow automatic modulation

Operating range - Premium ST/SC

Ta (°C) = external exchanger inlet air temperature (D.B.)
To (°C) = internal exchanger outlet water temperature

1.	 Standard unit operating range at full load
2.	 Extended operating range with air flow-rate automatic increasing. Inside this field the sound

levels are the same of the ‘compressor soundproofing (SC)’ acoustic configuration
3. Unit operating range with compressor capacity automatic partialization
4.	 Standard unit operating range with air flow-rate automatic modulation

Operating range - Premium EN
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SIZE 80.3 ÷ 100.4 EXC / 90.3 ÷ 130.4 PRM

1. Internal exchanger (evaporator)
2. External exchanger (condenser)
3. Unit fixing holes
4. Lifting brackets (removable)
5. Electrical panel
6. Power input
7.	 Sound proof enclosure (optional)
8.	 Clearance access recommended

SIZE
80.3 EXC 100.4 EXC 90.3 PRM 110.4 PRM 130.4 PRM

ST SC/EN ST SC/EN ST SC/EN ST SC/EN ST SC/EN
Length mm 2925 2925 2925 2925 2925 2925 2925 2925 2925 2925

Depth mm 2228 2228 2228 2228 2228 2228 2228 2228 2228 2228

Height mm 2535 2535 2535 2535 2535 2535 2535 2535 2535 2535

W1 Supporting point kg 450 509 463 522 485 544 504 563 526 585

W2 Supporting point kg 432 494 431 493 406 468 455 517 505 567

W3 Supporting point kg 413 446 423 456 446 479 450 483 458 491

W4 Supporting point kg 395 431 391 427 367 403 401 437 437 473

Operating weight kg 1689 1879 1708 1898 1703 1893 1810 2000 1926 2116

Shipping weight kg 1628 1818 1647 1837 1642 1832 1749 1939 1868 2058

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAT40001_00
DATA/DATE 10/03/2020
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SIZE 115.4 ÷ 130.4 EXC / 145.4 PRM

1. Internal exchanger (evaporator)
2. External exchanger (condenser)
3. Unit fixing holes
4. Lifting brackets (removable)
5. Electrical panel
6. Power input
7.	 Sound proof enclosure (optional)
8.	 Clearance access recommended

SIZE
115.4 EXC 130.4 EXC 145.4 PRM

ST SC/EN ST SC/EN ST SC/EN
Length mm 4175 4175 4175 4175 4175 4175

Depth mm 2228 2228 2228 2228 2228 2228

Height mm 2535 2535 2535 2535 2535 2535

W1 Supporting point kg 588 647 640 700 654 713

W2 Supporting point kg 542 607 577 642 619 684

W3 Supporting point kg 531 566 570 605 569 604

W4 Supporting point kg 485 525 507 547 534 575

Operating weight kg 2145 2345 2294 2494 2376 2576

Shipping weight kg 2115 2315 2254 2454 2336 2536

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAT40002_00
DATA/DATE 29/11/2020
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SIZE 170.5 ÷ 180.5 PRM

1. Internal exchanger (evaporator)
2. External exchanger (condenser)
3. Unit fixing holes
4. Lifting brackets (removable)
5. Electrical panel
6. Power input
7.	 Sound proof enclosure (optional)
8.	 Clearance access recommended

SIZE
170.5 PRM 185.5 PRM

ST SC/EN ST SC/EN
Length mm 4175 4175 4175 4175

Depth mm 2228 2228 2228 2228

Height mm 2535 2535 2535 2535

W1 Supporting point kg 741 806 777 841

W2 Supporting point kg 632 693 697 757

W3 Supporting point kg 649 689 672 712

W4 Supporting point kg 540 576 592 628

Operating weight kg 2563 2763 2738 2938

Shipping weight kg 2513 2713 2678 2878

The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAT40003_00
DATA/DATE 19/03/2020
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SIZE 155.5 ÷ 185.5 EXC / 210.6 ÷ 240.6 PRM

1. Internal exchanger (evaporator)
2. External exchanger (condenser)
3. Unit fixing holes
4. Lifting brackets (removable)
5. Electrical panel
6. Power input
7.	 Sound proof enclosure (optional)
8.	 Clearance access recommended

SIZE
155.5 EXC 170.5 EXC 185.5 EXC 210.6 PRM 225.6 PRM 240.6 PRM

ST SC/EN ST SC/EN ST SC/EN ST SC/EN ST SC/EN ST SC/EN
Length mm 5417 5417 5417 5417 5417 5417 5417 5417 5417 5417 5417 5417

Depth mm 2228 2228 2228 2228 2228 2228 2228 2228 2228 2228 2228 2228

Height mm 2535 2535 2535 2535 2535 2535 2535 2535 2535 2535 2535 2535

W1 Supporting point kg 601 651 599 649 603 653 606 611 660 710 659 708

W2 Supporting point kg 606 658 645 697 677 729 663 670 725 780 748 803

W3 Supporting point kg 345 395 415 465 481 531 541 546 545 608 608 672

W4 Supporting point kg 428 443 427 442 432 448 437 442 458 474 459 474

W5 Supporting point kg 519 535 561 577 593 609 553 561 606 623 621 638

W6 Supporting point kg 281 297 305 321 328 344 341 346 348 368 370 389

Operating weight kg 2779 2979 2952 3152 3114 3314 3141 3176 3343 3563 3464 3684

Shipping weight kg 2729 2929 2892 3092 3044 3244 3085 3120 3277 3497 3394 3614
The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAT40006_00
DATA/DATE 08/07/2020
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SIZE 210.6 ÷ 240.6 EXC

1. Internal exchanger (evaporator)
2. External exchanger (condenser)
3. Unit fixing holes
4. Lifting brackets (removable)
5. Electrical panel
6. Power input
7.	 Sound proof enclosure (optional)
8.	 Clearance access recommended

SIZE
210.6 EXC 225.6 EXC 240.6 EXC

ST SC/EN ST SC/EN ST SC/EN
Length mm 6680 6680 6680 6680 6680 6680

Depth mm 2228 2228 2228 2228 2228 2228

Height mm 2535 2535 2535 2535 2535 2535

W1 Supporting point kg 611 660 598 634 594 630

W2 Supporting point kg 670 725 1060 1161 1115 1216

W3 Supporting point kg 546 610 430 471 474 515

W4 Supporting point kg 442 458 462 475 461 474

W5 Supporting point kg 561 578 844 880 894 930

W6 Supporting point kg 346 365 308 323 322 336

Operating weight kg 3176 3396 3703 3943 3860 4100

Shipping weight kg 3120 3340 3633 3873 3780 4020
The presence of optional accessories may result in a substantial variation of the weights shown in the table.

DAAT40004_00
DATA/DATE 19/05/2020

W1 W2 W3

 W4 W5 W6
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