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^ĞŝƚĞ ϮϰϬ 
 

 
 
,ygrothermische Simulation 

 

/Ŷ  sĞƌŐůĞŝĐŚ  ǌƵ  ĚĞŶ  ĚƵƌĐŚŐĞĨƺŚƌƚĞŶ  sĞƌƐƵĐŚĞŶ  ǁŝƌĚ  ĞŝŶĞ  ŚǇŐƌŽƚŚĞƌŵŝƐĐŚĞ  ^ŝŵƵůĂƚŝŽŶ  ĚĞƐ  ŐĞďĂƵƚĞŶ 

&ůĂĐŚĚĂĐŚŵŽĚĞůůƐ ĚƵƌĐŚŐĞĨƺŚƌƚ͘ �ŝĞ �ĞƌĞĐŚŶƵŶŐ ĞƌĨŽůŐƚ ĚĂďĞŝ ŵŝƚ ĚĞƌ  ǀŽŵ &ƌĂƵŶŚŽĨĞƌͲ/ŶƐƚŝƚƵƚ  ĞŶƚǁŝĐŬĞůƚĞŶ 

^ŽĨƚǁĂƌĞ th&/ WƌŽ ϲ͘ϭ͘ 

 

�Ɛ ǁĞƌĚĞŶ ĚƌĞŝ sĂƌŝĂŶƚĞŶ ďĞƌĞĐŚŶĞƚ͗ 

ϭ͘  ^ƚĂŶĚĂƌĚ ;ŽŚŶĞ ǌƵƐćƚǌůŝĐŚĞ &ĞƵĐŚƚĞƋƵĞůůĞŶͿ 

Ϯ͘  ^ƚĂŶĚĂƌĚ н ϭ ůƚ͘ tĂƐƐĞƌ ŝŶ ĚĞƌ �ćŵŵƐĐŚŝĐŚƚ 

ϯ͘  sĂƌ Ϯ ĂůƐ �ĞƚĂŝůďĞƌĞĐŚŶƵŶŐ ĚĞƐ ĞƌƐƚĞŶ :ĂŚƌĞƐ 

 

/Ŷ ĚĞƌ sĂƌŝĂŶƚĞ ϭ ;^ƚĂŶĚĂƌĚͿ ǁŝƌĚ ĞŝŶĞ ƺďůŝĐŚĞ �ĂƵĨĞƵĐŚƚŝŐŬĞŝƚ ĚĞŶ �ĂƵƚĞŝůƐĐŚŝĐŚƚĞŶ ǌƵŐĞŽƌĚŶĞƚ͘ 

�Ɛ ǌĞŝŐƚ ƐŝĐŚ ďĞŝ ĚĞŵ �ƵĨďĂƵ͕ ĚĂƐƐ ƐŝĐŚ ŬĞŝŶĞ &ĞƵĐŚƚĞĂŶƌĞŝĐŚĞƌƵŶŐ ƐŽŶĚĞƌŶ ĞŝŶĞ ƐƚćƚŝŐĞ �ďƚƌŽĐŬŶƵŶŐ ĞŝŶƐƚĞůůƚ͘  

/ŵ �ĞŽďĂĐŚƚƵŶŐƐǌĞŝƚƌĂƵŵ ǀŽŶ ϭϬ :ĂŚƌĞŶ ǁŝƌĚ ĚŝĞ ŝŶ ĚĞƌ �ćŵŵƐĐŚŝĐŚƚ ǀŽƌŚĂŶĚĞŶĞ �ĂƵĨĞƵĐŚƚŝŐŬĞŝƚ ĂƵĨ ƌƵŶĚ ϯϳ 

й ĚĞƐ �ƵƐŐĂŶŐƐǁĞƌƚĞƐ ƌĞĚƵǌŝĞƌƚ ;ϭ͕ϳϵ ŬŐͬŵϹ &ĞƵĐŚƚŝŐŬĞŝƚ ǁŝƌĚ ŶĂĐŚ ϭϬ :ĂŚƌĞŶ ĂƵĨ Ϭ͕ϲϴ ŬŐͬŵϹ ĂďŐĞďĂƵƚ͘Ϳ 

�ŝĞ �ďƚƌŽĐŬŶƵŶŐ ĞƌĨŽůŐƚ ĚƵƌĐŚ ĚŝĞ ^ŽŶŶĞŶĞŝŶƐƚƌĂŚůƵŶŐ ƵŶĚ ĚƵƌĐŚ ĚĂƐ ĂƵĨŚĞŝǌĞŶ ĚƵŶŬůĞŶ �ďĚŝĐŚƚƵŶŐƐƐĐŚŝĐŚƚĞ͘ 

�ĞƵƚůŝĐŚ  ĞƌŬĞŶŶďĂƌ  ŝƐƚ͕  ĚĂƐƐ  ŝŵ  sĞƌŐůĞŝĐŚ  ǌƵ  <>,  �ĞĐŬĞ  ŝŵ  �ćŵŵƐƚŽĨĨ  ŶƵƌ  ĞŝŶ  �ƌƵĐŚƚĞŝů  ĚĞƌ  &ĞƵĐŚƚŝŐŬĞŝƚ 

ǀŽƌŚĂŶĚĞŶ  ŝƐƚ͘  ;ǌƵ  �ĞŐŝŶŶ  ĚĞƐ  �ĞŽďĂĐŚƚƵŶŐƐǌĞŝƚƌĂƵŵƐ  ŚĂƚ  ĚŝĞ  <>,  �ĞĐŬĞ  ƌƵŶĚ  ϲϬŬŐͬŵϹ  tĂƐƐĞƌ͖  ĚĞƌ 

�ćŵŵƐƚŽĨĨ ϭ͕ϳϵ ŬŐͬŵϹͿ 

 

/Ŷ  ĚĞƌ  sĂƌŝĂŶƚĞ  Ϯ ǁŝƌĚ  ĂƵĨ  ĞŝŶĞ  &ůćĐŚĞ  ǀŽŶ  ϲ͕ϴ ŵϸ    ϭ  >ŝƚĞƌ tĂƐƐĞƌ  ǌƵŐĞŐĞďĞŶ͘  �Ăŵŝƚ ǁŝƌĚ  ĞŝŶĞ  ǌƵƐćƚǌůŝĐŚĞ 

&ĞƵĐŚƚŝŐŬĞŝƚ  ǀŽŶ  Ϭ͕ϳϰ  ŬŐͬŵϹ  ǌƵƐćƚǌůŝĐŚ  ǌƵƌ  ƺďůŝĐŚĞŶ  'ƌƵŶĚĨĞƵĐŚƚŝŐŬĞŝƚ  ĚĞƐ  �ćŵŵƐƚŽĨĨĞƐ  ĞŝŶŐĞďƌĂĐŚƚ͘  /Ŷ 

^ƵŵŵĞ  ďĞƚƌćŐƚ  ŝŶ  ĚŝĞƐĞƌ  sĂƌŝĂŶƚĞ  ĚŝĞ  �ĂƵƐƚŽĨĨĨĞƵĐŚƚŝŐŬĞŝƚ  Ϯ͕ϱϮ  ŬŐͬŵϹ  Ăŵ  �ĞŐŝŶŶ  ĚĞƐ 

�ĞŽďĂĐŚƚƵŶŐƐǌĞŝƚƌĂƵŵĞƐ͘  �ŝĞ  �ƵŐĂďĞ  ĚĞƐ  tĂƐƐĞƌƐ  ŝŶ  ĚĞŶ  WƌƺĨŬƂƌƉĞƌ  ďĞĚĞƵƚĞƚ  ĞŝŶĞ  ĐĂ͘  ϭ͕ϱͲĨĂĐŚĞ 

�ĂƵƐƚŽĨĨĨĞƵĐŚƚŝŐŬĞŝƚ ŝŵ sĞƌŐůĞŝĐŚ ǌƵƌ ^ƚĂŶĚĂƌĚǀĂƌŝĂŶƚĞ͘ 

EĂĐŚ ĞŝŶĞŵ �ĞŽďĂĐŚƚƵŶŐƐǌĞŝƚƌĂƵŵ ǀŽŶ ϭϬ :ĂŚƌĞŶ ďĞƚƌćŐƚ ĚŝĞ ZĞƐƚĨĞƵĐŚƚŝŐŬĞŝƚ ŶŽĐŚ ϰϰ й ĚĞƐ �ƵƐŐĂŶŐǁĞƌƚĞƐ͘ 

�ƌŬĞŶŶďĂƌ  ŝƐƚ ĂƵĐŚ͕ ĚĂƐƐ ĚŝĞ ǌƵƐćƚǌůŝĐŚ ĞŝŶŐĞďƌĂĐŚƚĞ &ĞƵĐŚƚŝŐŬĞŝƚ ĞƌƐƚ ŶĂĐŚ ϱͲϲ  :ĂŚƌĞŶ ĂƵƐŐĞƚƌŽĐŬŶĞƚ  ŝƐƚ ƵŶĚ 

ĞƌƐƚ ĚĂŶŶ ƋƵĂƐŝ ĚŝĞ �ďƚƌŽĐŬŶƵŶŐ ĚĞƌ ƺďůŝĐŚĞŶ �ĂƵĨĞƵĐŚƚŝŐŬĞŝƚ ĞƌĨŽůŐƚ͘ 

 

/Ŷ  ĚĞƌ sĂƌŝĂŶƚĞ  ϯ  ƐŽůů  ĚŝĞ �ĞƚĂŝůďĞƌĞĐŚŶƵŶŐ  ŝŵ ĞƌƐƚĞŶ  :ĂŚƌ  ĚĂƐ �ŶĨĂŶŐƐǀĞƌŚĂůƚĞŶ ĚĞƌ ZƺĐŬƚƌŽĐŬŶƵŶŐ  ǌĞŝŐĞŶ͘ 

�ƵƐŐĞŚĞŶĚ  ǀŽŶ  ĞŝŶĞŵ 'ĞƐĂŵƚĨĞƵĐŚƚŝŐŬĞŝƚƐŐĞŚĂůƚ  ǀŽŶ  Ϯ͕ϱϮ  ŬŐͬŵϹ  ŝŵ �ćŵŵƐƚŽĨĨ  ǌĞŝŐƚ  ƐŝĐŚ  Ăŵ  �ŶĚĞ  ĚĞƐ  ϭͲ

ũćŚƌŝŐĞŶ �ĞŽďĂĐŚƚƵŶŐƐǌĞŝƚƌĂƵŵĞƐ ĞŝŶĞ ZĞƐƚĨĞƵĐŚƚŝŐŬĞŝƚ ǀŽŶ Ϯ͕ϯϳ ŬŐͬŵϹ ;ϵϰ й ĚĞƐ �ƵƐŐĂŶŐƐǁĞƌƚĞƐͿ  

�ŶǌƵŵĞƌŬĞŶ  ŝƐƚ͕  ĚĂƐƐ  ĂƵĨ  'ƌƵŶĚ  ĚĞƐ  �ĞƌĞĐŚŶƵŶŐƐŵŽĚĞůůƐ  ŽŚŶĞ  ĨƌĞŝƐƚĞŚĞŶĚĞŶ  tĂƐƐĞƌƐ  ƐŽŶĚĞƌŶ  ĂůƐ  ǀŽŵ 

�ĂƵƐƚŽĨĨ ĂƵĨŐĞŶŽŵŵĞŶĞ &ĞƵĐŚƚŝŐŬĞŝƚ ĚŝĞ �ŶĨĂŶŐƐǁĞƌƚ ŶŝĐŚƚ ďĞŝ ϭϬϬ й ƌĞůĂƚŝǀĞ >ƵĨƚĨĞƵĐŚƚĞ ŝŵ �ćŵŵƐƚŽĨĨ ůŝĞŐƚ͘ 

�ŝĞƐĞ ^ŝŵƵůĂƚŝŽŶ ǁćƌĞ ĂƵĨǁćŶĚŝŐ ƵŶĚ ǁƺƌĚĞ ŬĞŝŶĞ ŶĞƵĞŶ �ƌŬĞŶŶƚŶŝƐƐĞ ďƌŝŶŐĞŶ͘ �ŝĞƐĞ ƌĞůĂƚŝǀ ŐĞƌŝŶŐĞ DĞŶŐĞ 

ǁŝƌĚ  ǀŽŵ  �ĂƵƐƚŽĨĨ  ƌĞůĂƚŝǀ  ƌĂƐĐŚ  ĂďƐŽƌďŝĞƌƚ  ƵŶĚ  ůŝĞŐƚ  ĚĂŶŶ  ŶŝĐŚƚ  ĂůƐ  ƐƚćŶĚŝŐ  ƐƚĞŚĞŶĚĞƐ  tĂƐƐĞƌ  ĂƵĨ  ĚĞƌ 

�ĂŵƉĨƐƉĞƌƌĞ ǀŽƌ͘  

�ĞƵƚůŝĐŚ ĞƌŬĞŶŶďĂƌ ŝƐƚ ĂďĞƌ͕ ĚĂƐƐ ĚĞƌ &ĞƵĐŚƚŝŐŬĞŝƚƐǁĞƌƚ Ăŵ �ŶĨĂŶŐ ŬŽŶƐƚĂŶƚ ŚŽĐŚ ŝŵ �ĞƌĞŝĐŚ ǀŽŶ хϴϬ й ůŝĞŐƚ 

ƵŶĚ  ŝŶ  ĚĞŶ ^ŽŵŵĞƌŵŽŶĂƚĞŶ  ƌĂƐĐŚ ĂƵĨ  ĞŝŶĞŶ tĞƌƚ  ŝŵ �ĞƌĞŝĐŚ  ǀŽŶ  ƌƵŶĚ ϳϱ й ƵŶĚ ĚĂƌƵŶƚĞƌ  ĂďƐŝŶŬƚ͘  /Ŷ ĚĞŶ 

ǁĞŝƚĞƌĞŶ ZƺĐŬƚƌŽĐŬŶƵŶŐƐƉŚĂƐĞŶ ƐƚĞůůƚ ƐŝĐŚ ĂƵĐŚ ĞŝŶĞ ǁĞŝƚĞƌĞ ZĞĚƵŬƚŝŽŶ ĞŝŶ͘ 

�ĂƐ  ŚĞŝƘƚ͕  ĚĂƐƐ  ĞŝŶĞ  �ďƚƌŽĐŬŶƵŶŐ  ŝŶ  ĚĞƌ  ,ĞŝǌƉĞƌŝŽĚĞ  ŝŵ  �ĂƵƚĞŝů  ƉƌĂŬƚŝƐĐŚ  ŶŝĐŚƚ  ǀŽƌůŝĞŐƚ  ƵŶĚ  ĞƌƐƚ  ďĞŝ 

ĞŶƚƐƉƌĞĐŚĞŶĚĞƌ ^ŽŶŶĞŶĞŝŶƐƚƌĂŚůƵŶŐ ĞŝŶĞ ŵĂƌŬĂŶƚĞ ZĞĚƵŬƚŝŽŶ ĚĞƌ &ĞƵĐŚƚŝŐŬĞŝƚ ŵƂŐůŝĐŚ ǁŝƌĚ͘ 

 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϰϭ 
 

 

 

�usammenfassung: 

 

�ƵƐ  ĚĞŶ  �ĞƌĞĐŚŶƵŶŐĞŶ  ŐĞŚƚ  ĚĞƵƚůŝĐŚ  ŚĞƌǀŽƌ͕  ĚĂƐƐ  ŝŶ  ĂďŐĞƐĐŚůŽƐƐĞŶĞŶ  <ŽŵƉĂŬƚĚćĐŚĞƌŶ  ;tĂƌŵĚćĐŚĞƌŶͿ 

ǌƵƐćƚǌůŝĐŚ ĞŝŶŐĞďƌĂĐŚƚĞ &ĞƵĐŚƚŝŐŬĞŝƚ ĞŝŶĞ ĚĞƵƚůŝĐŚĞ sĞƌǌƂŐĞƌƵŶŐ ĚĞƌ �ďƚƌŽĐŬŶƵŶŐ ďĞǁŝƌŬƚ ƵŶĚ ŐƌƵŶĚƐćƚǌůŝĐŚ 

ĚĂƌĂƵĨ  ǌƵ  ĂĐŚƚĞŶ  ŝƐƚ͕  ĚĂƐƐ  ŵƂŐůŝĐŚƐƚ  ƚƌŽĐŬĞŶĞ  �ĂƵƐƚŽĨĨĞ  ĞŝŶŐĞďĂƵƚ  ǁĞƌĚĞŶ  ƵŶĚ  ǁćŚƌĞŶĚ  ĚĞƌ  �ƵƐĨƺŚƌƵŶŐ 

ǌƵƐćƚǌůŝĐŚ  ĞŝŶŐĞďƌĂĐŚƚĞ  &ĞƵĐŚƚŝŐŬĞŝƚ  ƐŝĐŚ  ĚƌĂŵĂƚŝƐĐŚ  ĂƵĨ  ĚĂƐ  &ĞƵĐŚƚĞǀĞƌŚĂůƚĞŶ  ĂƵƐǁŝƌŬĞŶ͘  �ĂŚĞƌ  ŝƐƚ  ĂƵƐ 

ďĂƵƉƌĂŬƚŝƐĐŚĞƌ  ^ŝĐŚƚ  ĚĞƌ  ,ĞƌƐƚĞůůƵŶŐ  ǀŽŶ  tĂƌŵĚćĐŚĞƌŶ  ŐƌƵŶĚƐćƚǌůŝĐŚ  ĚĞƌ  �ŝŶƚƌĂŐ  ǀŽŶ  EŝĞĚĞƌƐĐŚůĂŐ  ŽĚĞƌ 

dĂƵŶĞďĞů ĞƚĐ͘ ǌƵ ǀĞƌŵĞŝĚĞŶ ƵŶĚ ĚĞƌ �ŝŶďĂƵ ƚƌŽĐŬĞŶĞƌ �ĂƵƐƚŽĨĨĞ ;ŽŚŶĞ ůĂŶŐĂŶŚĂůƚĞŶĚĞƌ >ĂŐĞƌƵŶŐ ŝŵ ĨĞƵĐŚƚĞŶ 

&ƌĞŝďĞƌĞŝĐŚͿ ĂŶǌƵƐƚƌĞďĞŶ͘ 

 

/Ŷ  ĚĞƌ ,ŽůǌƌĂŚŵĞŶďĂƵǁĞŝƐĞ  ;�ǁŝƐĐŚĞŶƐƉĂƌƌĞŶĚćŵŵƵŶŐͿ ǁćƌĞ  ĂŶŐĞƐŝĐŚƚƐ  ĚĞƌ  ŚŽŚĞŶ  >ƵĨƚĨĞƵĐŚƚŝŐŬĞŝƚĞŶ  ƵŶĚ 

�ŝŶǁŝƌŬǌĞŝƚ  ŝŶ  ĚĞƌ �ćŵŵƐĐŚŝĐŚƚ ŵŝƚ  ĂŶ  ^ŝĐŚĞƌŚĞŝƚ  ŐƌĞŶǌĞŶĚĞƌ tĂŚƌƐĐŚĞŝŶůŝĐŚŬĞŝƚ  ĞŝŶ  WŝůǌďĞĨĂůů  ĚĞƌ ,ŽůǌƚĞŝůĞ 

ǀĞƌƵƌƐĂĐŚƚ͘ /ŵ ,ŽůǌƌĂŚŵĞŶďĂƵ ŝƐƚ ĚĂŚĞƌ ĞŝŶĞƌƐĞŝƚƐ ǀŽŶ ĂƵƐƐĞŶ ĚĞƌ &ĞƵĐŚƚĞŝŶƚƌĂŐ ƵŶĚ ĂŶĚĞƌĞƌƐĞŝƚƐ ǀŽŶ ŝŶŶĞŶ 

ŚĞƌ ĞŝŶĞ �ĞĨĞƵĐŚƚƵŶŐ ;ǌ� ĚƵƌĐŚ �ĂƵĨĞƵĐŚƚĞ ŝŶ &ŽůŐĞ �ƐƚƌŝĐŚǀĞƌůĞŐƵŶŐͿ ũĞĚĞŶĨĂůůƐ ǌƵ ǀĞƌŵĞŝĚĞŶ ƵŶĚ ďĞƐŽŶĚĞƌƐ 

ŚŽŚĞ  ^ŽƌŐĨĂůƚ  ŝŶ  ĚĞƌ  �ƵƐĨƺŚƌƵŶŐ  ŶŽƚǁĞŶĚŝŐ͘  �ƵĐŚ  ŵƺƐƐĞŶ  ǌƵŵ  �ĞŝƚƉƵŶŬƚ  ĚĞƐ  �ŝŶďĂƵƐ  ĚŝĞ  ,ŽůǌƚĞŝůĞ  Ăŵ 

ŐĞƐĂŵƚĞŶ YƵĞƌƐĐŚŶŝƚƚ ĞŶƚƐƉƌĞĐŚĞŶĚ ƚƌŽĐŬĞŶ ƐĞŝŶ͕ Ƶŵ ĞŝŶĞ EĂĐŚďĞĨĞƵĐŚƚƵŶŐ ŝŵ �ćŵŵŬƂƌƉĞƌ ǌƵ ǀĞƌŵĞŝĚĞŶ͘ 

�ŝĞ ,ŽůǌĨĞƵĐŚƚĞ  ŝƐƚ  ĞŝŶĞ ŶŝĐŚƚ  ǌƵ ƵŶƚĞƌƐĐŚćƚǌĞŶĚĞ 'ƌƂƘĞ͕  ĚŝĞ  ŝŵ DĂƐƐŝǀďĂƵ ĚƵƌĐŚ ĚŝĞ  ĨůćĐŚŝŐĞ �ĂŵƉĨƐƉĞƌƌĞ 

ŶŝĐŚƚ ŝŶ ĚĞŶ �ćŵŵŬƂƌŽƉĞƌ ĞŝŶƐŝĐŬĞƌƚ͕ ŝŵ ,ŽůǌƌĂŚŵĞŶďĂƵ ĂďĞƌ ĚŝƌĞŬƚ ŝŵ �ćŵŵŬƂƌƉĞƌ ĞŝŶǁŝƌŬĞŶ ŬĂŶŶ͘ 
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^ĞŝƚĞ ϮϰϮ 
 

 
 

21  EZh/EZhE' �E��,> �EZ E/E�hB�hEE�EE SEESKZEE hE� 
�EZEE E/EB�hPKS/T/KEEE 

 
 
�ŝĞ  �ŶǌĂŚů  ĚĞƌ  ĞŝŶǌƵďĂƵĞŶĚĞŶ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ŝƐƚ  ŝŵ tĞƐĞŶƚůŝĐŚĞŶ  ǀŽŶ  ĚĞƌ  &ĞƵĐŚƚĞƌŝƐŝŬŽĞŝŶƐĐŚćƚǌƵŶŐ  ƵŶĚ 
ĚĞŶ ƚĞĐŚŶŝƐĐŚĞŶ 'ĞŐĞďĞŶŚĞŝƚĞŶ ǀŽƌ Kƌƚ ĂďŚćŶŐŝŐ͘  :Ğ ĚŝĐŚƚĞƌ ĚŝĞ WŽƐŝƚŝŽŶ ĚĞƌ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ ƵŶƚĞƌĞŝŶĂŶĚĞƌ 
ŝƐƚ͕  ǁŽĚƵƌĐŚ  ĚĞƌ  ZĂƐƚĞƌ  ĚĞƌ  WƵŶŬƚŵĞƐƐƵŶŐĞŶ  ŝŵŵĞƌ  ĞŶŐĞƌ  ǁŝƌĚ͕  ĚĞƐƚŽ  ƉƌćǌŝƐĞƌ  ŬĂŶŶ  ƺďĞƌ  ĞŝŶĞ  ŐĞƐĂŵƚĞ 
�ĂĐŚĨůćĐŚĞ  ĞŝŶĞ  �ƵƐƐĂŐĞ  ǌƵŵ  ĨůćĐŚŝŐĞŶ  &ĞƵĐŚƚĞǀĞƌŚĂůƚĞŶ  ŐĞƚƌŽĨĨĞŶ  ƐŽǁŝĞ  ŬƂŶŶĞŶ  ƌĂƐĐŚĞƌ  ĂƵĐŚ 
tĂƐƐĞƌĞŝŶƚƌŝƚƚĞ  ĚƵƌĐŚ  ďƐƉǁ͘  �ĞƐĐŚćĚŝŐƵŶŐĞŶ  ŝŶ  ĚĞƌ  �ĂĐŚĂďĚŝĐŚƚƵŶŐƐďĂŚŶ  ůŽŬĂůŝƐŝĞƌƚ  ǁĞƌĚĞŶ͘ 
&ĞƵĐŚƚŝŐŬĞŝƚƐǀĞƌŚĂůƚĞŶ ĚĞƐ �ĂĐŚĞƐ ĞƌĨŽůŐĞŶ͘ �ƐƉǁ͘ ǁĞƌĚĞŶ ďĞŝ ĞŝŶĞƌ �ĂĐŚŬŽŶƐƚƌƵŬƚŝŽŶ ƚƌĂŐĞŶĚĞ ,ŽůǌĞůĞŵĞŶƚĞ 
ǀĞƌǁĞŶĚĞƚ ǁĞƌĚĞŶ ŽĚĞƌ ďƐƉǁ͘ ĞŝŶĞ �ĞĐŬĞŶŬŽŶƐƚƌƵŬƚŝŽŶ ĞŝŶĞƐ ^ƉŝƚĂůƐ͕ ĞŝŶĞ ĚŝĐŚƚĞƌĞ �ŶǌĂŚů ĂŶ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ 
ĞƌĨŽƌĚĞƌŶ͕ ĂůƐ ĚŝĞƐ ďƐƉǁ͘ ďĞŝ ĞŝŶĞƌ ^ƚĂŚůďĞƚŽŶĚĞĐŬĞŶŬŽŶƐƚƌƵŬƚŝŽŶ ŽďĞƌŚĂůď ĞŝŶĞƐ �ƺƌŽŐĞďćƵĚĞƐ ŵŝƚ ƺďůŝĐŚĞƌ 
EƵƚǌƵŶŐ ŝƐƚ͘ :Ğ ĞŶŐĞƌ ĚĞƌ �ďƐƚĂŶĚ ĚĞƌ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ ǌƵĞŝŶĂŶĚĞƌ͕ ĚĞ 
 
�ƵƐ  ƚĞĐŚŶŝƐĐŚĞƌ  WĞƌƐƉĞŬƚŝǀĞ  ŝƐƚ  ĚŝĞ �ŶǌĂŚů  ĚĞƌ  ĞŝŶǌƵďĂƵĞŶĚĞŶ  ^ĞŶƐŽƌĞŶ  ŝŵ tĞƐĞŶƚůŝĐŚĞŶ  ĂďŚćŶŐŝŐ  ǀŽŶ ĚĞƌ 
EĞŝŐƵŶŐ ĚĞƌ ĞŝŶǌĞůŶĞŶ �ĂĐŚƐĐŚŝĐŚƚĞŶ͕ ŝŶƐďĞƐŽŶĚĞƌĞ ĚĞƌ ĚŝĨĨƵƐŝŽŶƐŚĞŵŵĞŶĚĞŶ ^ĐŚŝĐŚƚ ;�ĂŵƉĨƐƉĞƌƌĞͿ ƵŶĚ ĚĞƌ 
ŚŽƌŝǌŽŶƚĂůĞŶ  <ŽŶǀĞŬƚŝŽŶƐŵƂŐůŝĐŚŬĞŝƚ  ŝŵ  �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ͘  tĞƌĚĞŶ  ĚŝĞ  ĞŝŶǌĞůŶĞŶ  �ĂĐŚĂƵĨďĂƵƐĐŚŝĐŚƚĞŶ 
ǁŝĞ ďƐƉǁ͘ �ĂŵƉĨƐƉĞƌƌĞ͕ tćƌŵĞĚćŵŵƵŶŐ ƵŶĚ �ĂĐŚĂďĚŝĐŚƚƵŶŐ ƵŶƚĞƌĞŝŶĂŶĚĞƌ ǁĞŝƚĞƐƚŐĞŚĞŶĚ ĨƵŐĞŶƌĞĚƵǌŝĞƌƚ 
ǀĞƌŬůĞďƚ͕  ŝƐƚ  ĞŝŶĞ  ŚŽƌŝǌŽŶƚĂůĞ  <ŽŶǀĞŬƚŝŽŶ  ŝŵ  �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ  ŶŝĐŚƚ  ŵƂŐůŝĐŚ  ƵŶĚ  ĚĂĚƵƌĐŚ  ǁĞƌĚĞŶ 
ĞŝŶŐĞďĂƵƚĞ  DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ŶƵƌ  ŬůĞŝŶĨůćĐŚŝŐ  ĚŝĞ  �ƚŵŽƐƉŚćƌĞ  ŝŵ  �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ  ƉƌƺĨĞŶ  ŬƂŶŶĞŶ͘  /Ɛƚ 
ŚŝŶŐĞŐĞŶ  ĚƵƌĐŚ  ďƐƉǁ͘  ďĞǁƵƐƐƚ  ŚĞƌŐĞƐƚĞůůƚĞ  WƌŽĨŝůŝĞƌƵŶŐĞŶ  ŝŵ  tćƌŵĞĚćŵŵƐƚŽĨĨ  ĞŝŶĞ  ŚŽƌŝǌŽŶƚĂůĞ 
>ƵĨƚǌŝƌŬƵůĂƚŝŽŶ  ŝŶŶĞƌŚĂůď  ĚĞƌ  �ĂĐŚƐĐŚŝĐŚƚĞŶ  ŵƂŐůŝĐŚ͕  ǁŝƌĚ  ĂƵĨŐƌƵŶĚ  ĚĞƐ  >ƵĨƚĂƵƐƚĂƵƐĐŚĞƐ  ƺďĞƌ  ĞŝŶĞŶ 
ŐƌŽƘĨůćĐŚŝŐĞŶ �ĞƌĞŝĐŚ ĚŝĞ &ĞƵĐŚƚĞͲ ƵŶĚ dĞŵƉĞƌĂƚƵƌŵĞƐƐƵŶŐ ĞŝŶĞŶ ŐƌƂƘĞƌĞŶ �ĂĐŚďĞƌĞŝĐŚ ĂďĚĞĐŬĞŶ͘  
 
/ŶƐďĞƐŽŶĚĞƌĞ  Ĩƺƌ  ĚŝĞ  �ĞƚĞŬƚŝŽŶ  ǀŽŶ  &ůƺƐƐŝŐǁĂƐƐĞƌ  ŝŵ  �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ  ŝƐƚ  ƌĞůĞǀĂŶƚ  Žď  ĚŝĞ 
ĚŝĨĨƵƐŝŽŶƐŚĞŵŵĞŶĚĞ  ^ĐŚŝĐŚƚ  ;�ĂŵƉĨƐƉĞƌƌĞͿ  ŝŵ  'ĞĨćůůĞ  ǀĞƌůĞŐƚ  ǁƵƌĚĞ͘  tƺƌĚĞ  ŶćŵůŝĐŚ  ŝŵ  &ĂůůĞ  ĞŝŶĞƐ 
tĂƐƐĞƌĞŝŶƚƌŝƚƚƐ  EŝĞĚĞƌƐĐŚůĂŐƐǁĂƐƐĞƌ  ŝŶ  ĚĞŶ  �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ  ĞŝŶƐŝĐŬĞƌŶ  ƵŶĚ  ďŝƐ  ǌƵƌ  �ĂŵƉĨƐƉĞƌƌĞďĞŶĞ 
ĞŝŶĚƌŝŶŐĞŶ͕ ĚĂŶŶ ǁŝƌĚ ĚŝĞƐĞ &ĞƵĐŚƚŝŐŬĞŝƚ ĚĞƌ ^ĐŚǁĞƌŬƌĂĨƚ ĨŽůŐĞŶĚ ZŝĐŚƚƵŶŐ dŝĞĨƉƵŶŬƚ ŐĞůĞŝƚĞƚ͘ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ 
ŵƺƐƐƚĞŶ  ĚĞŵŶĂĐŚ  ŶƵƌ  ŝŵ  �ĞƌĞŝĐŚ  ĚĞƐ  dŝĞĨƉƵŶŬƚƐ  ĚĞƌ  �ĂĐŚĨůćĐŚĞ͕  ďĞŝ  ŝŶŶĞŶůŝĞŐĞŶĚĞƌ  'ƵůůǇĞŶƚǁćƐƐĞƌƵŶŐ 
ǀŽƌǌƵŐƐǁĞŝƐĞ  ŝŶ  ĚĞƌ  EćŚĞ  ĚĞƌ  �ŶƚǁćƐƐĞƌƵŶŐƐŐƵůůǇƐ  ǀŽƌŐĞƐĞŚĞŶ  ǁĞƌĚĞŶ͘  �Ğŝ  ƐŽůĐŚ  ĞŝŶĞƌ  �ĂĐŚĨŽƌŵ  ŝƐƚ  ŶŝĐŚƚ 
ĚĂǀŽŶ  ĂƵƐǌƵŐĞŚĞŶ͕  ĚĂƐƐ  ĞŝŶĚƌŝŶŐĞŶĚĞ  &ĞƵĐŚƚŝŐŬĞŝƚ͕  Ăŵ  ,ŽĐŚƉƵŶŬƚ  ĚĞƌ  �ĂĐŚĨůćĐŚĞ  ǌƵ  ĞŝŶĞƌ  ƐŝŐŶŝĨŝŬĂŶƚĞŶ 
&ĞƵĐŚƚŝŐŬĞŝƚƐĂŶƌĞŝĐŚĞƌƵŶŐ  ŝŵ  �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ  ďĞŝƚƌćŐƚ͘  �Ƶƌ  <ŽŶƚƌŽůůĞ͕  ƋƵĂƐŝ  ĂůƐ  &ĞƵĐŚƚĞƌŝƐŝŬŽŝŶĚŝŬĂƚŽƌ͕ 
ŬĂŶŶ ŶĂƚƺƌůŝĐŚ Ăŵ ,ŽĐŚƉƵŶŬƚ ĞďĞŶƐŽ ĞŝŶ DŝĐƌŽͲ^ĞŶƐŽƌ ĞŝŶŐĞďĂƵƚ ǁĞƌĚĞŶ͘ tƺƌĚĞŶ ďƐƉǁ͘   ĚĞƌ DŝĐƌŽͲ^ĞŶƐŽƌ 
Ăŵ  ,ŽĐŚƉƵŶŬƚ  ƵŶĚ  ũĞŶĞƌ  Ăŵ  dŝĞĨƉƵŶŬƚ  ĞƌŚƂŚƚĞ  ƌĞůĂƚŝǀĞ  >ƵĨƚĨĞƵĐŚƚĞǁĞƌƚĞ  ĂŶǌĞŝŐĞŶ͕  ĚĂŶŶ  ŬĂŶŶ  ĚĂǀŽŶ 
ĂƵƐŐĞŐĂŶŐĞŶ ǁĞƌĚĞŶ͕ ĚĂƐƐ ĞƌŚĞďůŝĐŚĞ &ĞƵĐŚƚŝŐŬĞŝƚ ŝŶ ĚĞŶ �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ ĞŝŶŐĞĚƌƵŶŐĞŶ ŝƐƚ͘ 
 
�ŝĞ  mďĞƌůĞŐƵŶŐĞŶ  ŚŝŶƐŝĐŚƚůŝĐŚ  �ŶǌĂŚů  ĚĞƌ  ĞŝŶǌƵďĂƵĞŶĚĞŶ  ^ĞŶƐŽƌĞŶ  ŬĂŶŶ  ĂďĞƌ  ĂƵĐŚ  ŶƵƌ  ĂƵĨ  ůŽŬĂůĞ 
�ĂĐŚďĞƌĞŝĐŚĞ  ďĞƐĐŚƌćŶŬƚ͕  ďƐƉǁ͘  ǁĞŶŶ  ŝŵ  �ƵŐĞ  ǀŽŶ  &ůĂĐŚĚĂĐŚƐĂŶŝĞƌƵŶŐƐŵĂƘŶĂŚŵĞŶ͕  ĚĞŶĞŶ  ŝŵ  ZĞŐĞůĨĂůů 
tĂƐƐĞƌĞŝŶƚƌŝƚƚĞ  ǀŽƌĂƵƐŐĞŐĂŶŐĞŶ  ƐŝŶĚ͕  ĚŝĞ  DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ǌƵƌ  mďĞƌǁĂĐŚƵŶŐ  ƵŶĚ  mďĞƌƉƌƺĨƵŶŐ  ĚĞƐ 
^ĂŶŝĞƌƵŶŐƐĞƌĨŽůŐĞƐ  ĞŝŶŐĞďĂƵƚ ǁĞƌĚĞŶ͘  �Ăŵŝƚ  ŬĂŶŶ  ĞƐ  ĂƵƐƌĞŝĐŚĞŶĚ  ƐĞŝŶ͕  ǁĞŶŶ  ŝŶ  ĞŝŶĞŵ �ĂĐŚƚĞŝůďĞƌĞŝĐŚ  ĞŝŶ 
ŽĚĞƌ ŵĞŚƌĞƌĞ ^ĞŶƐŽƌĞŶ ĞŝŶŐĞďĂƵƚ͕ ĚŝĞ ŶĂĐŚ ĞŝŶĞƌ ǌƵ ĚĞĨŝŶŝĞƌĞŶĚĞŶ �Ğŝƚ ǁŝĞĚĞƌ ĂƵƐŐĞďĂƵƚ ǁĞƌĚĞŶ͘ 
 
�Ğŝ  ǌƵŐćŶŐůŝĐŚĞŶ  &ůĂĐŚĚĂĐŚŬŽŶƐƚƌƵŬƚŝŽŶĞŶ  ;ĚŝĞ  ŶŝĐŚƚ  ďƐƉǁ͘ ŵŝƚ  �ĞƚŽŶĨƵŶĚĂŵĞŶƚĞŶ  ƺďĞƌďĂƵƚ  ƐŝŶĚͿ  ŬĂŶŶ  ŝŵ 
sĞƌůĂƵĨ ĚĞƌ EƵƚǌƵŶŐ ĚŝĞ �ŶǌĂŚů ĚĞƌ ĞŝŶǌƵďĂƵĞŶĚĞŶ ^ĞŶƐŽƌĞŶ ĞƌŚƂŚƚ ĂďĞƌ ĂƵĐŚ ǀĞƌƌŝŶŐĞƌƚ ǁĞƌĚĞŶ͘ 
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�ŝĞ  �ŝŶďĂƵƉŽƐŝƚŝŽŶ  ŚĂƚ  ŝŵ 'ĞŐĞŶƚĞŝů  ǌƵƌ  �ŶǌĂŚů  ĚĞƌ  ĞŝŶǌƵďĂƵĞŶĚĞŶ  ^ĞŶƐŽƌĞŶ ǁĞŝƚĞƐƚŐĞŚĞŶĚ  ďĂƵƚĞĐŚŶŝƐĐŚĞ 
,ŝŶƚĞƌŐƌƺŶĚĞ͘ tŝĞ ƵŶƚĞƌ Punkt 12 Erhebung von generellen baulichen Voraussetzungen sowie Vorleistungen, 
welche am Bauwerk zu treffen sind ǁƵƌĚĞŶ ĚŝĞ ŐĞĞŝŐŶĞƚĞŶ �ĂĐŚĂƵĨďĂƵƚĞŶ Ĩƺƌ &ĞƵĐŚƚĞŵŽŶŝƚŽƌŝŶŐ ĚĂƌŐĞƐƚĞůůƚ͘ 
�ŝĞ ƐŝĐŚĞƌůŝĐŚ ŐƌƂƘĞƌĞ �ŶǌĂŚů ĚĞƌ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ ǁŝƌĚ ŝŵ ƐŽŐĞŶĂŶŶƚĞŶ ŶŝĐŚƚ ĚƵƌĐŚůƺĨƚĞƚĞŶ tĂƌŵĚĂĐŚďĞƌĞŝĐŚ 
ĞŝŶŐĞƐĞƚǌƚ͘  �ŝĞƐĞƌ  �ĂĐŚĂƵĨďĂƵ  ƐĞƚǌƚ  ƐŝĐŚ  ǌƵƐĂŵŵĞŶ  ĂƵƐ  ĞŝŶĞƌ  hŶƚĞƌŬŽŶƐƚƌƵŬƚŝŽŶ͕  ĂƵĨ  ǁĞůĐŚĞƌ  ĚŝĞ 
ĚŝĨĨƵƐŝŽŶƐŚĞŵŵĞŶĚĞ  ^ĐŚŝĐŚƚ  ĂƵĨůŝĞŐƚ͘  �ĂƌƺďĞƌ  ǁŝƌĚ  ĚŝĞ tćƌŵĞĚćŵŵƵŶŐ  ĞŝŶͲ  ŽĚĞƌ  ŵĞŚƌůĂŐŝŐ  ǀĞƌůĞŐƚ͘  �ĞŶ 
tŝƚƚĞƌƵŶŐƐƐĐŚƵƚǌ  ƐƚĞůůƚ  ĞŝŶĞ ŽĚĞƌ ŵĞŚƌĞƌĞ  >ĂŐĞŶ �ĂĐŚĂďĚŝĐŚƚƵŶŐƐďĂŚŶ  ;ŽĚĞƌ  &ůƺƐƐŝŐŬƵŶƐƚƐƚŽĨĨĞͿ ĚĂƌ͘  /Ŷ ĚĞƌ 
ǀĞƌƚŝŬĂůĞŶ  �ďĞŶĞ ĚĞƐ �ĂĐŚƐĐŚŝĐŚƚĞŶďĂƵƐ  ŬƂŶŶƚĞ  ŐƌƵŶĚƐćƚǌůŝĐŚ ĚĞƌ DŝĐƌŽͲ^ĞŶƐŽƌ  ŝŶ  ũĞĚĞƌ  WŽƐŝƚŝŽŶ ĞŝŶŐĞƐĞƚǌƚ 
ǁĞƌĚĞŶ͘ tŝƌŬůŝĐŚ ĂƵƐƐĂŐĞŬƌćĨƚŝŐ  ŝƐƚ  ũĞĚŽĐŚ ĚŝĞ WŽƐŝƚŝŽŶ ĚĞƐ DŝĐƌŽͲ^ĞŶƐŽƌƐ ĂƵĨ ĚĞƌ �ĂŵƉĨƐƉĞƌƌŽďĞƌĨůćĐŚĞ͕ ĚĂ 
ďĞŝ ĨƵŶŬƚŝŽŶƐƚĂƵŐůŝĐŚĞŶ &ůĂĐŚĚćĐŚĞƌŶ ǌƵŵ ĞŝŶĞŶ ĚŝĞ dĞŵƉĞƌĂƚƵƌƐĐŚǁĂŶŬƵŶŐĞŶ ŶƵƌ ƐĞŚƌ ŵćƘŝŐ ĂƵƐĨĂůůĞŶ ƵŶĚ 
ǌƵŵ ĂŶĚĞƌĞŶ ĚŝĞ ƌĞůĂƚŝǀĞ >ƵĨƚĨĞƵĐŚƚŝŐŬĞŝƚ ŬĞŝŶĞ ƐŝŐŶŝĨŝŬĂŶƚĞŶ hŶƚĞƌƐĐŚŝĞĚĞ ǌǁŝƐĐŚĞŶ ,ƂĐŚƐƚͲ ƵŶĚ dŝĞĨƐƚǁĞƌƚĞŶ 
ĂƵĨǁĞŝƐĞŶ  ĚƺƌĨƚĞ͘  :Ğ  ǁĞŝƚĞƌ  ĚĞƌ  ^ĞŶƐŽƌ  ŝŶ  ĚĞƌ tćƌŵĞĚćŵŵƐĐŚŝĐŚƚ  ŝŶ  ZŝĐŚƚƵŶŐ  �ĂĐŚĂďĚŝĐŚƚƵŶŐƐďĂŚŶ  ŶĂĐŚ 
ŽďĞŶ  ǁĂŶĚĞƌƚ͕  ĚĞƐƚŽ  ŝŶƚĞŶƐŝǀĞƌ  ǁĞƌĚĞŶ  ĚŝĞ  dĞŵƉĞƌĂƚƵƌƐĐŚǁĂŶŬƵŶŐĞŶ  ƵŶĚ  ƐŽŵŝƚ  ůĞƚǌƚĞŶĚůŝĐŚ  ĂƵĐŚ 
^ĐŚǁĂŶŬƵŶŐĞŶ  ŝŶ  ĚĞƌ  ƌĞůĂƚŝǀĞŶ  >ƵĨƚĨĞƵĐŚƚŝŐŬĞŝƚ͘  �Ğŝ  ĞŝŶĞŵ  ^ĞŶƐŽƌ͕  ǁĞůĐŚĞƌ  ĚŝƌĞŬƚ  ƵŶƚĞƌ  ĚĞƌ 
�ĂĐŚĂďĚŝĐŚƚƵŶŐƐďĂŚŶ ƉŽƐŝƚŝŽŶŝĞƌƚ  ŝƐƚ͕  ŝŶƐďĞƐŽŶĚĞƌĞ ǁĞŶŶ ĚŝĞƐĞ  ĨƌĞŝ  ďĞǁŝƚƚĞƌƚ ǁŝƌĚ  ;ŽŚŶĞ  ^ĐŚƵƚǌƐĐŚŝĐŚƚ ǁŝĞ 
ǌ͘�͘  <ŝĞƐͿ͕ ǁĞƌĚĞŶ ĚŝĞ  dĞŵƉĞƌĂƚƵƌƐĐŚǁĂŶŬƵŶŐĞŶ  ŝŶŶĞƌŚĂůď  ǀŽŶ Ϯϰ  ^ƚƵŶĚĞŶ ďŝƐ  ǌƵ  у ϴϬΣ� ďĞƚƌĂŐĞŶ  ŬƂŶŶĞŶ͕ 
ƐŽǁŝĞ  ƐŝŶĚ  ũĂŚƌĞƐǌĞŝƚůŝĐŚĞ  dĞŵƉĞƌĂƚƵƌƐĐŚǁĂŶŬƵŶŐĞŶ  ǌǁŝƐĐŚĞŶ  tŝŶƚĞƌ  ƵŶĚ  ^ŽŵŵĞƌ  ƐĞŚƌ  ĂƵƐŐĞƉƌćŐƚ͘ 
sŽƌǌƵŐƐǁĞŝƐĞ ǁĞƌĚĞŶ  ĚŝĞ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ĂƵĨ  ĚĞƌ  KďĞƌĨůćĐŚĞ  ĚĞƌ  ĚŝĨĨƵƐŝŽŶƐŚĞŵŵĞŶĚĞŶ  ^ĐŚŝĐŚƚ  ĂƵĨŐĞƐƚĞůůƚ 
ƵŶĚ ŝŶ ǀĞƌƚŝŬĂůĞƌ WŽƐŝƚŝŽŶ ĚĂƌƺďĞƌ͕ ŝŵ ŽďĞƌĞŶ �ƌŝƚƚĞů ĚĞƌ tćƌŵĞĚćŵŵĚŝĐŬĞ͘ �ƵƌĐŚ ĚŝĞƐĞ ďĞŝĚĞŶ DĞƐƐǁĞƌƚĞ ŝƐƚ 
ĞŝŶ ĂƵƐƐĂŐĞŬƌćĨƚŝŐĞƐ &ĞƵĐŚƚĞͲ ƵŶĚ dĞŵƉĞƌĂƚƵƌƉƌŽĨŝů ĚĞƐ �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵƐ ǌƵ ďĞƐƚŝŵŵĞŶ͘  
 
tĞŶŶ ĚŝĞ ĚŝĨĨƵƐŝŽŶƐŚĞŵŵĞŶĚĞ ^ĐŚŝĐŚƚ ŵŝƚ ĞŝŶĞŵ KďĞƌĨůćĐŚĞŶŐĞĨćůůĞ ǀĞƌůĞŐƚ ǁƵƌĚĞ͕  ŝƐƚ ĚŝĞ ,ĂƵƉƚĂŶǌĂŚů ĚĞƌ 
DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  Ăŵ  dŝĞĨƉƵŶŬƚ  ĞŝŶǌƵďĂƵĞŶ͘  �ŵ  ,ŽĐŚƉƵŶŬƚ  ƐŝŶĚ  <ŽŶƚƌŽůůŵĞƐƐƵŶŐĞŶ ŵŝƚ  ǀĞƌĞŝŶǌĞůƚĞŶ DŝĐƌŽͲ
^ĞŶƐŽƌĞŶ ŝŶƐŽĨĞƌŶ ƐŝŶŶǀŽůů͕ ĚĂŵŝƚ ĞŝŶ ŐƌŽƘĨůćĐŚŝŐĞƐ͕ ŚŽƌŝǌŽŶƚĂůĞƐ &ĞƵĐŚƚĞƉƌŽĨŝů ĚĞƌ �ĂĐŚĨůćĐŚĞ ĞƌƐƚĞůůƚ ǁĞƌĚĞŶ 
ŬĂŶŶ͘ /Ŷ ĚŝĞƐĞŵ &Ăůů ǁŝƌĚ ĚĞƌ �ďƐƚĂŶĚ ĚĞƌ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ ǌǁŝƐĐŚĞŶ dŝĞĨͲ ƵŶĚ ,ŽĐŚƉƵŶŬƚ͕ ďĞŝ ŶŝĐŚƚ ǀĞƌŬůĞďƚĞŵ 
�ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ  ǌǁŝƐĐŚĞŶ  ϭϱ  ďŝƐ  ϮϬ  ŵ  ĂƵĨǁĞŝƐĞŶ  ŬƂŶŶĞŶ͘  /ŵ  dŝĞĨƉƵŶŬƚ  ƐŽůůƚĞŶ  ĚŝĞ  ^ĞŶƐŽƌĞŶ  ĞŝŶĞŶ 
�ďƐƚĂŶĚ ǌƵĞŝŶĂŶĚĞƌ ǀŽŶ ϮϬ ŵ ŶŝĐŚƚ ƺďĞƌƐĐŚƌĞŝƚĞŶ͘  
 
�Ğŝ &ůĂĐŚĚĂĐŚƐĐŚŝĐŚƚĂƵĨďĂƵƚĞŶ ǁŽ ĚŝĞ �ĂŵƉĨƐƉĞƌƌĞ ŶŝĐŚƚ ŝŵ 'ĞĨćůůĞ ǀĞƌůĞŐƚ ǁƵƌĚĞ͕ ŝƐƚ ĚŝĞ �ŝŶďĂƵƉŽƐŝƚŝŽŶ ĚĞƌ 
DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ĞŶƚǁĞĚĞƌ  ŶĂĐŚ  ĞŝŶĞŵ  ŐĞŽŵĞƚƌŝƐĐŚ  ǌƵ  ƉůĂŶĞŶĚĞŶ  ZĂƐƚĞƌ  ǀŽƌǌƵŶĞŚŵĞŶ  ŽĚĞƌ  ĞƐ  ƐŝŶĚ  ĚƵƌĐŚ 
ďƐƉǁ͘  &ŽƚŽŐƌĂƉŚŝĞŶ  ĂƵƐ  ĚĞƌ  �ĂƵƉŚĂƐĞ  ũĞŶĞ  ^ƚĞůůĞŶ  ŝŶ  ĚĞƌ  KďĞƌĨůćĐŚĞ  ĚĞƌ  ĚŝĨĨƵƐŝŽŶƐŚĞŵŵĞŶĚĞŶ  ^ĐŚŝĐŚƚ 
ďĞŬĂŶŶƚ͕ ǁŽ ƐŝĐŚ ĂƵĨŐƌƵŶĚ ǀŽŶ �ďĞŶŚĞŝƚƐƚŽůĞƌĂŶǌĞŶ EŝĞĚĞƌƐĐŚůĂŐƐǁĂƐƐĞƌ ƐĂŵŵĞůŶ ŬĂŶŶ͘  /Ŷ ĚŝĞƐĞŵ &Ăůů  ƐŝŶĚ 
ďĞŝ ĚĞŶ dŝĞĨƉƵŶŬƚĞŶ ĚĞƌ �ĞĐŬĞŶŽďĞƌĨůćĐŚĞ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ ĞŝŶǌƵďĂƵĞŶ͘ <Žŵŵƚ ĞƐ  ǌƵ ĞŝŶĞŵ tĂƐƐĞƌĞŝŶƚƌŝƚƚ͕ 
ǁƺƌĚĞ  ĚĂƐ  EŝĞĚĞƌƐĐŚůĂŐƐǁĂƐƐĞƌ  ŝŶ  ZŝĐŚƚƵŶŐ  ĚĞƌ  sĞƌƚŝĞĨƵŶŐĞŶ  ŝŶ  ĚĞƌ  �ĂĐŚĚĞĐŬĞŶŽďĞƌĨůćĐŚĞ  ůĂƵĨĞŶ͘  �Ŷ 
ƐƚƌĂƚĞŐŝƐĐŚ ƐŝŶŶǀŽůůĞŶ ,ŽĐŚƉƵŶŬƚĞŶ ŬƂŶŶĞŶ ǌƵƌ �ƵƐĂƌďĞŝƚƵŶŐ ĞŝŶĞƐ ĨůćĐŚŝŐĞŶ &ĞƵĐŚƚĞƉƌŽĨŝůƐ ĞŝŶ ŽĚĞƌ ŵĞŚƌĞƌĞ 
DŝĐƌŽͲ^ĞŶƐŽƌĞŶ ĞŝŶŐĞďĂƵƚ ǁĞƌĚĞŶ͘  
 
^ŝŶĚ  ǀŽŶ  ĚĞƌ  �ĞĐŬĞŶŽďĞƌĨůćĐŚĞ  ŬĞŝŶĞ  ŐĞŽŵĞƚƌŝƐĐŚ  ƌĞůĞǀĂŶƚĞŶ DĞƐƐǁĞƌƚĞ  ǀŽƌŚĂŶĚĞŶ͕  ŝƐƚ  ĞŝŶ  ƌĂƐƚĞƌĨƂƌŵŝŐĞƌ 
�ďƐƚĂŶĚ  ƺďĞƌ  ĚŝĞ  ŐĞƐĂŵƚĞ  �ĂĐŚĨůćĐŚĞ  ǌƵ  ƉůĂŶĞŶ͕  ƐŽĨĞƌŶ  ĂƵĨŐƌƵŶĚ  ǀŽŶ  ďĞƐŽŶĚĞƌƐ  ƌŝƐŝŬŽŵŝŶŝŵŝĞƌĞŶĚĞŶ 
�ŶƐƉƌƺĐŚĞ ĞŝŶ  ŐĞƌŝŶŐĞƌĞƌ �ďƐƚĂŶĚ ĚĞƌ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ǌƵĞŝŶĂŶĚĞƌ  ǀĞƌůĂŶŐƚ ǁŝƌĚ͘ hŶƚĞƌ  �ƵŐƌƵŶĚĞůĞŐƵŶŐ ĚĞƌ 
ŵĞƐƐƚĞĐŚŶŝƐĐŚĞŶ �ƌĨĂŚƌƵŶŐĞŶ ƵŶĚ ĞŵƉŝƌŝƐĐŚ ŐĞǁŽŶŶĞŶĞŶ �ĂƚĞŶ  ŝƐƚ  ǀŽŶ ĞŝŶĞƌ DĞƐƐĨĞůĚŐƌƂƘĞ ǀŽŶ у ϭϱϬ ŵϸ 
ƉƌŽ DŝĐƌŽͲ^ĞŶƐŽƌ ĂƵƐǌƵŐĞŚĞŶ͘ �Ğŝ ŚƂŚĞƌĞŵ ŚŽƌŝǌŽŶƚĂůĞŶ >ƵĨƚĂƵƐƚĂƵƐĐŚ ŬĂŶŶ ĚĞƌ �ŝŶĨůƵƐƐďĞƌĞŝĐŚ ĞŝŶĞƐ DŝĐƌŽͲ
^ĞŶƐŽƌƐ ƚŚĞŽƌĞƚŝƐĐŚ ďŝƐ у ϯϬϬ ŵϸ ŐĞƐƚĞŝŐĞƌƚ ǁĞƌĚĞŶ͘  
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϰϰ 
 

 
 
�Ğŝ  ũĞŶĞŶ  &ůĂĐŚĚĂĐŚŬŽŶƐƚƌƵŬƚŝŽŶĞŶ  ŵŝƚ  ŚĞƌŬƂŵŵůŝĐŚĞŶ͕  ŐĞƌŝŶŐ  ŚŽƌŝǌŽŶƚĂů  ƐƚƌƂŵƵŶŐƐĨćŚŝŐĞŶ 
�ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ͕  ǁŽ  dĞŝůďĞƌĞŝĐŚĞ  ĚĞƌ  &ůĂĐŚĚĂĐŚĨůćĐŚĞ  ĚƵƌĐŚ  ďƐƉǁ͘  ĂƵĨŐĞŚĞŶĚĞ  &ĂƐƐĂĚĞŶ͕ 
,ĂƵƐƚĞĐŚŶŝŬĂŶůĂŐĞŶ ƵŶĚ ĚŐů͘ ƺďĞƌǁŝĞŐĞŶĚ ďĞƐĐŚĂƚƚĞƚ ǁĞƌĚĞŶ ƐŽůůƚĞ͕ ƐŽĨĞƌŶ ĚƵƌĐŚ ĚĞŶ ŐĞƉůĂŶƚĞŶ DĞƐƐƌĂƐƚĞƌ 
ŶŝĐŚƚ ƐŽǁŝĞƐŽ ĞŝŶ DŝĐƌŽͲ^ĞŶƐŽƌ ŝŶ ĚŝĞƐĞŵ &ůĂĐŚĚĂĐŚĂďƐĐŚŶŝƚƚ ƉŽƐŝƚŝŽŶŝĞƌƚ ǁŝƌĚ͕ ĞŝŶ ZĞĨĞƌĞŶǌƐĞŶƐŽƌ ĞŝŶŐĞďĂƵƚ 
ǁĞƌĚĞŶ͘  ^ŽĨĞƌŶ  ĚƵƌĐŚ  ĞŝŶĞŶ  ŐĞǌŝĞůƚĞŶ  ŚŽƌŝǌŽŶƚĂůĞŶ  >ƵĨƚĂƵƐƚĂƵƐĐŚ  ƺďĞƌ  ďƐƉǁ͘  ^ƚƌƂŵƵŶŐƐŬĂŶćůĞ  ŝŶ  ĚĞŶ 
tćƌŵĞĚćŵŵƉůĂƚƚĞŶ ĞŝŶ >ƵĨƚĂƵƐƚĂƵƐĐŚ ŵŝƚ ĚĞŵ ďĞƐĐŚĂƚƚĞƚĞŶ �ĞƌĞŝĐŚ ƵŶĚ ĚĞŵ ďĞƐŽŶŶƚĞŶ �ĞƌĞŝĐŚ ŚĞƌŐĞƐƚĞůůƚ 
ǁĞƌĚĞŶ  ŬĂŶŶ͕ ǁćƌĞ  ĞŵƉĨĞŚůĞŶƐǁĞƌƚ  ĂďǁĞĐŚƐĞůŶĚ  ĞŝŶĞŶ DŝĐƌŽͲ^ĞŶƐŽƌ  ŝŵ ďĞƐĐŚĂƚƚĞƚĞŶ �ĞƌĞŝĐŚ  ƵŶĚ ďĞŝ  ĚĞƌ 
ŐĞƉůĂŶƚĞŶ ŶćĐŚƐƚĞŶ WŽƐŝƚŝŽŶ ĞŝŶĞŶ  DŝĐƌŽͲ^ĞŶƐŽƌ ŝŵ ďĞƐŽŶŶƚĞŶ �ĞƌĞŝĐŚ ĞŝŶǌƵďĂƵĞŶ͘ 
 
'ĞŶĞƌĞůů  ǁĞƌĚĞŶ  ǀŽƌǌƵŐƐǁĞŝƐĞ  DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ƵŶƚĞƌŚĂůď  ǀŽŶ  ƐĐŚǁŝĞƌŝŐ  ǌƵŐćŶŐůŝĐŚĞŶ 
&ůĂĐŚĚĂĐŚŬŽŶƐƚƌƵŬƚŝŽŶĞŶ  ĞŝŶǌƵďĂƵĞŶ  ƐĞŝŶ͘  �ŝĞƐĞƐ  ƐŝŶĚ  ďƐƉǁ͘  ďĞĨĂŚƌďĂƌĞ  �ćĐŚĞƌ͕  ŝŶƚĞŶƐŝǀ  ďĞŐƌƺŶƚĞ 
&ůĂĐŚĚćĐŚĞƌ  ŽĚĞƌ  &ůĂĐŚĚĂĐŚƐĐŚŝĐŚƚĞŶ  ĂƵĨ  ĚĞŶĞŶ  &ƵŶĚĂŵĞŶƚƉůĂƚƚĞŶ  Ĩƺƌ  ďƐƉǁ͘  ,ĂƵƐƚĞĐŚŶŝŬĂŶůĂŐĞŶ  ƵŶĚ  ĚŐů͘ 
ďĞƐƚĞŚĞŶ͘  
 
�ŝŶĞ  ǁĞƐĞŶƚůŝĐŚĞ  �ĞĞŝŶĨůƵƐƐƵŶŐ  ĚĞƌ  &ĞƵĐŚƚĞͲ  ƵŶĚ  dĞŵƉĞƌĂƚƵƌŵĞƐƐĞƌŐĞďŶŝƐƐĞ  ǁŝƌĚ  ĚŝĞ  EƵƚǌƵŶŐ  ĚĞƌ 
KďũĞŬƚŝŶŶĞŶƌćƵŵĞ  ƐĞŝŶ  ;ǌ͘�͘  ŚŽŚĞ  ŽĚĞƌ  ŶŝĞĚƌŝŐĞ  >ƵĨƚƚĞŵƉĞƌĂƚƵƌͿ͕  �ĂƵƚĞŝůĂŬƚŝǀŝĞƌƵŶŐ  ŝŶĚĞŵ 
�ĞĐŬĞŶŬŽŶƐƚƌƵŬƚŝŽŶĞŶ  ďĞŚĞŝǌƚ  ŽĚĞƌ  ŐĞŬƺŚůƚ  ǁĞƌĚĞŶ  ƵŶĚ  ĚŐů͘  ƐŽǁŝĞ  ĚŝĞ  �ƌƚ  ƵŶĚ  �ŝĐŬĞ  ĚĞƌ  �ƵĨůĂƐƚ  ĂƵĨ  ĚĞƌ 
�ĂĐŚĂďĚŝĐŚƚƵŶŐƐďĂŚŶ͘ :Ğ ĚŝĐŬĞƌ ĚŝĞ �ƵĨůĂƐƚ ;ďƐƉǁ͘ ŝŶƚĞŶƐŝǀ ďĞŐƌƺŶƚĞ �ćĐŚĞƌ ŵŝƚ ĞŝŶĞŵ ^ƵďƐƚƌĂƚĂƵĨďĂƵ ǀŽŶ х 
ϭϬϬ  ĐŵͿ  ǁŝƌĚ  ĚŝĞƐ  ƐĞŚƌ  ŐĞƌŝŶŐĞ  dĞŵƉĞƌĂƚƵƌͲ  ƵŶĚ  ƐŽŵŝƚ  ƌĞůĂƚŝǀĞ  >ƵĨƚĨĞƵĐŚƚŝŐŬĞŝƚƐƐĐŚǁĂŶŬƵŶŐĞŶ  ŵŝƚ  ƐŝĐŚ 
ďƌŝŶŐĞŶ͘  &ƺƌ  ĚŝĞ  �ĞƐƚŝŵŵƵŶŐ  ĚĞƌ  �ŶǌĂŚů  ƵŶĚ  �ŝŶďĂƵƉŽƐŝƚŝŽŶ  ĚĞƌ  DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ŝƐƚ  ĂƵĐŚ  ĚĞƌ 
tćƌŵĞĚćŵŵƐƚŽĨĨ  ĂƵƐƐĐŚůĂŐŐĞďĞŶĚ͕  ĚŝĨĨƵƐŝŽŶƐĚŝĐŚƚĞ  tćƌŵĞĚćŵŵƐƚŽĨĨĞ  ǁŝĞ  ďƐƉǁ͘  WŽůǇƐƚǇƌŽůĞ  ŽĚĞƌ 
WŽůǇƵƌĞƚŚĂŶĞ  ǁĞƌĚĞŶ  ĞŝŶĞ  ŐĞƌŝŶŐĞƌĞ  &ĞƵĐŚƚĞǁĞŝƚĞƌůĞŝƚƵŶŐ  ĞƌŵƂŐůŝĐŚĞŶ͕  ĂůƐ  ĚŝĞƐ  ďƐƉǁ͘ 
DŝŶĞƌĂůǁŽůůĞǁćƌŵĞĚćŵŵƉůĂƚƚĞŶ ǌƵůĂƐƐĞŶ͘  
 
^ŽĨĞƌŶ  ŝŶ  ĞŝŶĞƌ  &ůĂĐŚĚĂĐŚĨůćĐŚĞ �ďƐĐŚŽƚƚƵŶŐĞŶ  ;ƐĞŬƚŝŽŶĂůĞ ǁĂƐƐĞƌĚŝĐŚƚĞ  sĞƌďŝŶĚƵŶŐ  ǌǁŝƐĐŚĞŶ �ĂŵƉĨƐƉĞƌƌĞ 
ƵŶĚ �ĂĐŚĂďĚŝĐŚƚƵŶŐͿ  ŚĞƌŐĞƐƚĞůůƚ ǁĞƌĚĞŶ͕  ƐŝŶĚ  ǀŽƌǌƵŐƐǁĞŝƐĞ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ŝŶ  ĚŝĞƐĞ  ĂďŐĞƐĐŚŽƚƚĞƚĞŶ &ĞůĚĞƌ 
ĞŝŶǌƵďĂƵĞŶ͘ �ĂĚƵƌĐŚ  ƐŝŶĚ �ƵƐƐĂŐĞŶ͕ Žď  ŝŶ ĞŝŶĞŵ ĂďŐĞƐĐŚŽƚƚĞƚĞŶ �ĂĐŚďĞƌĞŝĐŚ ĞƌŚƂŚƚĞ &ĞƵĐŚƚŝŐŬĞŝƚ  ǀŽƌůŝĞŐƚ 
ŽĚĞƌ ĞƐ ǌƵ tĂƐƐĞƌĞŝŶƚƌŝƚƚĞŶ ŐĞŬŽŵŵĞŶ ŝƐƚ͕ ŵƂŐůŝĐŚ͘  
 
DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ŬƂŶŶĞŶ  ŬŽŶƐƚƌƵŬƚŝŽŶƐďĞĚŝŶŐƚ  ĂƵĐŚ  ŝŶ  ƐŽŐĞŶĂŶŶƚĞŶ  WƌŽďůĞŵǌŽŶĞŶ  ĂŶ  ƐƚƌĂƚĞŐŝƐĐŚ  ŐƺŶƐƚŝŐĞƌ 
WŽƐŝƚŝŽŶ  ǀŽƌŐĞƐĞŚĞŶ  ǁĞƌĚĞŶ͘  �ŝĞƐ  ƐŝŶĚ  ďƐƉǁ͘  WŽƌƚĂůͲ  ŽĚĞƌ  dƺƌĂŶƐĐŚůƺƐƐĞ͕  ǁŽ  ƐƉĞǌŝĞůů  ŝŵ  dĞƌƌĂƐƐĞŶďĞƌĞŝĐŚ 
ĂƵĨŐƌƵŶĚ  ƐĐŚǁĞůůĞŶĨƌĞŝĞƌ  dƺƌŬŽŶƐƚƌƵŬƚŝŽŶƐĂŶƐĐŚůƺƐƐĞ  ƐĞŚƌ  ŚćƵĨŝŐ  ŵŝƚ  tĂƐƐĞƌĞŝŶƚƌŝƚƚĞŶ  ŝŶ  ĚĞŶ 
&ůĂĐŚĚĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ  ǌƵ  ƌĞĐŚŶĞŶ  ŝƐƚ͘  /ŵ  ƵŶŵŝƚƚĞůďĂƌĞŶ  �ĞƌĞŝĐŚ  ĚŝĞƐĞƌ  �ŶƐĐŚůƺƐƐĞ  ŬƂŶŶƚĞ  ĞŝŶ  &ĞƵĐŚƚĞͲ 
ƵŶĚ  dĞŵƉĞƌĂƚƵƌƐĞŶƐŽƌ  ĞŝŶŐĞďĂƵƚ  ǁĞƌĚĞŶ͘ tĞŝƚĞƌƐ  ǁćƌĞŶ  ^ĞŶƐŽƌĞŶ  ĂŶ  ƐƚƌĂƚĞŐŝƐĐŚ  ƌŝĐŚƚŝŐĞƌ  WŽƐŝƚŝŽŶ͕  ďƐƉǁ͘ 
ƵŶƚĞƌŚĂůď  ǀŽŶ  ŝŶŶĞŶůŝĞŐĞŶĚĞŶ  �ŶƚǁćƐƐĞƌƵŶŐƐƌŝŶŶĞŶ  ǀŽƌǌƵƐĞŚĞŶ͕  ĚĂŵŝƚ  ĚŝĞƐĞ  ďĞŝ  ĞƚǁĂŝŐĞŶ  &ĞŚůĞƌŶ  Ăŵ 
�ŶƚǁćƐƐĞƌƵŶŐƐƌŝŶŶĞŶƐǇƐƚĞŵ͕ ǁŽĚƵƌĐŚ EŝĞĚĞƌƐĐŚůĂŐƐǁĂƐƐĞƌ ŝŶ ĚĞŶ �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ ĞŝŶĚƌŝŶŐƚ͕ ƐĞŚƌ ƌĂƐĐŚ 
ĞƌŬĂŶŶƚ ǁĞƌĚĞŶ ŬƂŶŶĞŶ͘  
 
,ŝŶƐŝĐŚƚůŝĐŚ  dĞŵƉĞƌĂƚƵƌŵĞƐƐƵŶŐĞŶ  ŬƂŶŶĞŶ  DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ŝŵ  �ĞƌĞŝĐŚ  ǀŽŶ  ďĞŬĂŶŶƚĞŶ  tćƌŵĞďƌƺĐŬĞŶ 
ŝŶƐƚĂůůŝĞƌƚ ǁĞƌĚĞŶ Ƶŵ �ĂƵƚĞŝůƚĞŵƉĞƌĂƚƵƌĞŶ ǌƵ ŵĞƐƐĞŶ͕ ǁŽĚƵƌĐŚ ĚŝĞ �ĂƵƐƵďƐƚĂŶǌ ƐĐŚćĚŝŐĞŶĚĞ <ŽŶƐĞƋƵĞŶǌĞŶ 
ǌĞŝƚŶĂŚĞ ĞƌŬĂŶŶƚ ǁĞƌĚĞŶ ŬƂŶŶĞŶ͘  
 
'rundsätǌlich  ist  ǌu beachten͕ dass sorangegangenes keinen �nsƉruch auf sollständigkeit  erhebt und die 
�nǌahl und Position ǀon Micro‐Sensoren immer indiǀiduell je nach Projekt anǌuƉassen sind.  
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϰϱ 
 

 
 

22  �E'�BEE �hZ W�ZThE'͕ >�'EZhE' hE� �hFBEW�,ZhE' 
�EZ M/�ZK‐MKE/TKZ/E'‐SzSTEM<KMPKEEETEE 

 
 

ϮϮ͘ϭ  >ĂŐĞƌƵŶŐ ĚĞƌ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐƐĞŶƐŽƌĞŶ 
 
�ŝĞ  >ĂŐĞƌƵŶŐ  ĚĞƐ  DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐƐĞŶƐŽƌƐ  ďĞŝ  ĂƵƐĨƺŚƌĞŶĚĞŶ  hŶƚĞƌŶĞŚŵĞŶ  ;ǌ͘�͘  �ĂĐŚĚĞĐŬĞƌ͕ 
,ĂƵƐƚĞĐŚŶŝŬĨŝƌŵĞŶ ƵŶĚ ĚŐů͘Ϳ ŝƐƚ ďĞŝ ƺďůŝĐŚĞŵ �ƺƌŽƌĂƵŵŬůŝŵĂ ǀŽƌǌƵŶĞŚŵĞŶ͘ EŝĐŚƚ ĞŵƉĨŽŚůĞŶ ǁŝƌĚ͕ ĚĞŶ DŝĐƌŽͲ
^ĞŶƐŽƌ  ŝŵ  DŽŶƚĂŐĞǁĂŐĞŶ  ƺďĞƌ  ĞŝŶĞŶ  ůćŶŐĞƌĞŶ  �ĞŝƚƌĂƵŵ  ǌƵ  ĚĞƉŽŶŝĞƌĞŶ͕  ĚĂŵŝƚ  ĚŝĞ  ĞůĞŬƚƌŽŶŝƐĐŚĞŶ 
<ŽŵƉŽŶĞŶƚĞŶ  ĚĞƐ DŝĐƌŽͲ^ĞŶƐŽƌƐ  ŶŝĐŚƚ  ƉĞƌŵĂŶĞŶƚĞŶ  sŝďƌĂƚŝŽŶĞŶ͕  ^ƚƂƘĞŶ  ƵŶĚ  ĚŐů͘  ĂƵƐŐĞƐĞƚǌƚ ǁĞƌĚĞŶ͘  �ŝĞƐ 
ŬƂŶŶƚĞ ĚĂǌƵ ĨƺŚƌĞŶ͕ ĚĂƐƐ ƐŝĐŚ ŝŶƐďĞƐŽŶĚĞƌĞ ďĞŝŵ ƌĞůĂƚŝǀ ƐĐŚǁĞƌĞŶ �ĂƚƚĞƌŝĞͲWĂĐŬ sĞƌďŝŶĚƵŶŐĞŶ ůƂƐĞŶ͕ ǁĞůĐŚĞ 
ĚŝĞ 'ĞďƌĂƵĐŚƐƚĂƵŐůŝĐŚŬĞŝƚ ĚĞƐ DŝĐƌŽͲ^ĞŶƐŽƌƐ ďĞĞŝŶƚƌćĐŚƚŝŐĞŶ ŬƂŶŶĞŶ͘  
 
�Ɛ  ŝƐƚ  ĚĂƌĂƵĨ  ǌƵ  ĂĐŚƚĞŶ͕  ĚĂƐƐ  ĚŝĞ  DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ŶŝĐŚƚ  ŝŶ  ƵŶŵŝƚƚĞůďĂƌĞƌ  EćŚĞ  ǀŽŶ  ŚŽŚĞŶ  DĂŐŶĞƚĨĞůĚĞƌŶ͕ 
,ŽĐŚƐƉĂŶŶƵŶŐƐůĞŝƚƵŶŐĞŶ͕ ĞůĞŬƚƌŽŵĂŐŶĞƚŝƐĐŚĞŶ ^ƚƌĂŚůƵŶŐĞŶ ƵŶĚ ĚŐů͘ ŐĞůĂŐĞƌƚ ǁĞƌĚĞŶ͘  
 
EĂƐƐĞ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐƐĞŶƐŽƌĞŶ ĚƺƌĨĞŶ ŶŝĐŚƚ ŵŝƚ ,ĞŝƘůƵĨƚ ŐĞƚƌŽĐŬŶĞƚ ǁĞƌĚĞŶ͕ ƐŽŶĚĞƌŶ ƐŝŶĚ ŝŵ ZĂƵŵůƵĨƚŬůŝŵĂ 
ǌƵ ƚƌŽĐŬŶĞŶ͘  
 
�ŝĞ ^ĞŶƐŽƌĞŶ ƐŝŶĚ ŬƵƌǌĞ �Ğŝƚ ǀŽƌ ĚĞƌ /ŶƐƚĂůůĂƚŝŽŶ ŝŵ �ĂĐŚĂƵĨďĂƵ ͣĂƵĨǌƵǁĞĐŬĞŶ͕͞ ŝŶĚĞŵ ĞŝŶ DĂŐŶĞƚ Ăŵ hŵĨĂŶŐ 
ĚĞƐ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐŐĞŚćƵƐĞƐ ŵĞŚƌŵĂůƐ ŐĞĨƺŚƌƚ ǁŝƌĚ͕ Ƶŵ ĚĞŶ ZĞĞĚŬŽŶƚĂŬƚ ǌƵ ďĞƚćƚŝŐĞŶ͘  
 
 

ϮϮ͘Ϯ  tĂƌƚƵŶŐ ĚĞƌ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐƐĞŶƐŽƌĞŶ 
 
�ŝĞ  ^ĞŶƐŽƌĞŶ  ǁĞƌĚĞŶ  ĨĞƌƚŝŐ  ŬŽŶĨŝŐƵƌŝĞƌƚ͕  ĚĂƐ  ŚĞŝƘƚ  ŝŶŬů͘  �ĂƚƚĞƌŝĞͲWĂĐŬ͕  ĞůĞŬƚƌŽŶŝƐĐŚĞŶ  WůĂƚŝŶĞŶ  ƵŶĚ 
^ĞŶĚĞĂŶƚĞŶŶĞ ĂƵƐŐĞůŝĞĨĞƌƚ͘ /ŵ �ƵŐĞ ĚĞƐ �ĂƚƚĞƌŝĞƚĂƵƐĐŚĞƐ͕ ĚĞƌ ŶĂĐŚ у ϯ ďŝƐ ϱ :ĂŚƌĞŶ ĞƌĨŽƌĚĞƌůŝĐŚ ƐĞŝŶ ǁŝƌĚ͕ ŝƐƚ 
ĚĞƌ  �ĞĐŬĞů  ĚĞƐ  DŝĐƌŽͲ^ĞŶƐŽƌƐ  ŵŝƚ  ĞŝŶĞŵ  ŐĞĞŝŐŶĞƚĞŶ  ^ĐŚƌĂƵďǁĞƌŬǌĞƵŐ  ǌƵ  ƂĨĨŶĞŶ  ƵŶĚ  ĚĂŶĂĐŚ  ĚŝĞ 
&ŝǆŝĞƌƐĐŚƌĂƵďĞŶ  ĚĞƐ  �ĂƚƚĞƌŝĞͲWĂĐŬƐ  ǌƵ  ůƂƐĞŶ͘  �ĂǌƵ  ŝƐƚ  ĚĞƌ  ^ĞŶƐŽƌ  ĂƵƐ  ĚĞƌ  �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐ 
ŚĞƌĂƵƐǌƵŚĞďĞŶ͘  �Ğƌ  �ĂƚƚĞƌŝĞƚĂƵƐĐŚ  ŚĂƚ  ŝŶ  ǁŝƚƚĞƌƵŶŐƐŐĞƐĐŚƺƚǌƚĞƌ  >ĂŐĞ  ǌƵ  ĞƌĨŽůŐĞŶ͘  sŽƌ  ĚĞŵ  �ĂƚƚĞƌŝĞƚĂƵƐĐŚ 
ƐŝŶĚ ƐćŵƚůŝĐŚĞ �ĂƚĞŶƐƉĞŝĐŚĞƌƵŶŐĞŶ ǀŽŵ DŝĐƌŽͲ^ĞŶƐŽƌ ƺďĞƌ ĚĂƐ tĞďƉŽƌƚĂů ĂďǌƵƌƵĨĞŶ ƵŶĚ ǌƵ ƐƉĞŝĐŚĞƌŶ͘ /Ŷ ĚĞŶ 
�ƵƐďŝůĚƵŶŐĞŶ  ƵŶĚ  ^ĐŚƵůƵŶŐĞŶ  ǁŝƌĚ  ĂƵĨ  ĚŝĞ  sŽƌŐĞŚĞŶƐǁĞŝƐĞ  ďĞŝŵ  �ĂƚƚĞƌŝĞƚĂƵƐĐŚ  ŐĞŶĂƵ  ĞŝŶŐĞŐĂŶŐĞŶ  ƵŶĚ 
ĚŝĞƐĞƌ ĞƌŬůćƌƚ͘  /Ŷ ĚĞƌ �ƵƐĨƺŚƌƵŶŐƐĐŚĞĐŬůŝƐƚĞ  ŝƐƚ ĚĞƌ sŽƌŐĂŶŐ ǌƵŵ �ĂƚƚĞƌŝĞƚĂƵƐĐŚ ŶŽĐŚŵĂůƐ ďĞƐĐŚƌŝĞďĞŶ͘ EĂĐŚ 
ĞƌĨŽůŐƚĞŵ  �ĂƚƚĞƌŝĞƚĂƵƐĐŚ  ƐŽůůƚĞ  ǀŽƌ  Kƌƚ  ƺďĞƌ  ĚĂƐ  tĞďƉŽƌƚĂů  ;�ƉƉůŝŬĂƚŝŽŶ  ĂƵĨ  W�  ŽĚĞƌ  ^ŵĂƌƚƉŚŽŶĞͿ  ĚŝĞ 
&ƵŶŬƚŝŽŶƐĨćŚŝŐŬĞŝƚ ĚĞƐ DŝĐƌŽͲ^ĞŶƐŽƌƐ ƺďĞƌƉƌƺĨƚ ǁĞƌĚĞŶ͘ 
 
�ŝĞ  ŝŵ  tĞďƉŽƌƚĂů  ŚŝŶƚĞƌůĞŐƚĞ  �ƵƐǁĞƌƚƵŶŐƐƐŽĨƚǁĂƌĞ  ĚĞƌ  DĞƐƐĞƌŐĞďŶŝƐƐĞ  ƐŽǁŝĞ  ĚĞƌĞŶ  �ĞƵƌƚĞŝůƵŶŐ  ƵŶĚ 
^ƉĞŝĐŚĞƌƵŶŐ ǁŝƌĚ  ǀŽŵ DŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵŚĞƌƐƚĞůůĞƌ  ůĂƵĨĞŶĚ ŐĞǁĂƌƚĞƚ ƵŶĚ hƉĚĂƚĞƐ  ŝŶƐƚĂůůŝĞƌƚ͘ sŽƌ �ďůĂƵĨ ĚĞƐ 
^/DͲ<ĂƌƚĞŶ sĞƌƚƌĂŐĞƐ ŵŝƚ ĚĞŵ EĞƚǌďĞƚƌĞŝďĞƌ ƐŝŶĚ ĚŝĞ WƌŽũĞŬƚǀĞƌĂŶƚǁŽƌƚůŝĐŚĞŶ ǌƵŵŝŶĚĞƐƚ ϯ DŽŶĂƚĞ ĚĂǀŽƌ ǌƵ 
ŝŶĨŽƌŵŝĞƌĞŶ͕ Ƶŵ ƌĞĐŚƚǌĞŝƚŝŐ ĞŝŶĞ sĞƌƚƌĂŐƐǀĞƌůćŶŐĞƌƵŶŐ ďĞĂŶƚƌĂŐĞŶ ǌƵ ŬƂŶŶĞŶ͘ 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϰϲ 
 

 
 

ϮϮ͘ϯ  >ĂŐĞƌƵŶŐ ĚĞƌ �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐ 
 
�ŝĞ  �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐ  ďĞƐƚĞŚƚ  ŝŵ tĞƐĞŶƚůŝĐŚĞŶ  ĂƵƐ  ĞŝŶĞŵ  <ƵŶƐƚƐƚŽĨĨŐƌƵŶĚĞůĞŵĞŶƚ͕  �ŝĐŚƚƵŶŐĞŶ͕ 
ĞŝŶĞƌ  ^ĐŚƌĂƵďǀĞƌƐĐŚůƵƐƐŬĂƉƉĞ  ƵŶĚ  Ăŵ  'ƌƵŶĚĞůĞŵĞŶƚ  ĨĂďƌŝŬƐŵćƘŝŐ  ĂƵĨŐĞŬůĞďƚ  ĞŝŶ 
�ďĚŝĐŚƚƵŶŐƐĂŶƐĐŚůƵƐƐĨůĂŶƐĐŚ͘  �ŝĞƐĞ  �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐĞŶ  ƐŝŶĚ  ďĞŝ  ƺďůŝĐŚĞŵ  tĞƌŬƐƚĂƚƚŬůŝŵĂ  ǌƵ 
ůĂŐĞƌŶ͘ �Ɛ  ŝƐƚ ĚĂƌĂƵĨ ǌƵ ĂĐŚƚĞŶ͕ ĚĂƐƐ ĚĞƌ �ŶƐĐŚůƵƐƐĨůĂŶƐĐŚ ĞďĞŶĨůćĐŚŝŐ ĂƵĨůŝĞŐƚ ƵŶĚ ŶŝĐŚƚ ƺďĞƌ ĞŝŶĞŶ ůćŶŐĞƌĞŶ 
�ĞŝƚƌĂƵŵ  ĂďŐĞǁŝŶŬĞůƚ  ŽĚĞƌ  ŐĞŬŶŝĐŬƚ  ŐĞůĂŐĞƌƚ  ǁŝƌĚ͘  �ŝĞ  �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐĞŶ  ƐŝŶĚ 
ǁŝƚƚĞƌƵŶŐƐŐĞƐĐŚƺƚǌƚ  ŝŵ  /ŶŶĞŶƌĂƵŵ  ďĞŝ  ƺďůŝĐŚĞŶ  ǁĞƌŬƐƚćƚƚĞŶͲƌĂƵŵŬůŝŵĂƚŝƐĐŚĞŶ  �ĞĚŝŶŐƵŶŐĞŶ  ĂƵĐŚ  ĂƵĨ  ĚĞƌ 
�ĂƵƐƚĞůůĞ ǌƵ ůĂŐĞƌŶ͘ �ŝĞ �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐĞŶ ƐŝŶĚ ĂƵĨ ĚĞƌ �ĂƵƐƚĞůůĞ ƵŶǀĞƌǌƺŐůŝĐŚ ĞŝŶǌƵďĂƵĞŶ ƵŶĚ ĚŝĞ 
PĨĨŶƵŶŐ ŵŝƚƚĞůƐ �ŝĐŚƚƵŶŐ ƵŶĚ ^ĐŚƌĂƵďŬĂƉƉĞ ǌƵ ǀĞƌƐĐŚůŝĞƘĞŶ͘  
 
 

ϮϮ͘ϰ  tĂƌƚƵŶŐ ĚĞƌ �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐ 
 
/ŵ �ƵŐĞ ĚĞƌ ǌƵŵŝŶĚĞƐƚ ϭǆ  ŝŵ :ĂŚƌ ŶŽƚǁĞŶĚŝŐĞŶ �ĂĐŚǁĂƌƚƵŶŐƐĂƌďĞŝƚĞŶ ŝƐƚ ĚŝĞ �ŝŶďƌŝŶŐƂĨĨŶƵŶŐ͕  ŝŶƐďĞƐŽŶĚĞƌĞ 
ĚŝĞ  ^ĐŚƌĂƵďǀĞƌďŝŶĚƵŶŐ  ĂƵŐĞŶƐĐŚĞŝŶůŝĐŚ  ĂƵĨ  ŵĞĐŚĂŶŝƐĐŚĞ  �ĞƐĐŚćĚŝŐƵŶŐĞŶ  ŚŝŶ  ǌƵ  ƺďĞƌƉƌƺĨĞŶ͕  ƐŽǁŝĞ  ŝƐƚ  ĚĞƌ 
ĨĞƐƚĞ ^ŝƚǌ ĚĞƐ ^ĐŚƌĂƵďĚĞĐŬĞůƐ ǌƵ ŬŽŶƚƌŽůůŝĞƌĞŶ͘  
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^ĞŝƚĞ Ϯϰϳ 
 

 
 

23  EZF�SShE' �EZ S�,E/TTSTE>>EE �h �E�EZEE 'EWEZ<EE 
;�ES�,>mSSE͕ �ET�/>�hSB/>�hE'EE͕ ET�.Ϳ 

 
�ĂƐ  DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵ  ĨƵŶŬƚŝŽŶŝĞƌƚ  ĂƵƚŽŶŽŵ  ŝŶ  &ůĂĐŚĚćĐŚĞƌŶ͕  ƐŽŵŝƚ  ƐŝŶĚ  ^ĐŚŶŝƚƚƐƚĞůůĞŶ  ǌƵ 
�ŶƐĐŚůƵƐƐŐĞǁĞƌŬĞŶ͕ ǁŝĞ ďƐƉǁ͘ ĚĞŵ �ĂĐŚƐƉĞŶŐůĞƌ͕ �ĂƵǁĞƌŬƐĂďĚŝĐŚƚĞƌ͕ ,ĂƵƐƚĞĐŚŶŝŬĨŝƌŵĞŶ ŶŝĐŚƚ ŝŵ ƌĞůĞǀĂŶƚĞŶ 
hŵĨĂŶŐ  ǌƵ  ďĞĂĐŚƚĞŶ͘  �ŝŶĞ  ĂůůƵŵĨĂƐƐĞŶĚĞ  �ĞǁĞƌƚƵŶŐ  ĚĞƌ  ^ĐŚŶŝƚƚƐƚĞůůĞŶ  ǌƵ  �ŶƐĐŚůƵƐƐŐĞǁĞƌŬĞŶ  ŬĂŶŶ  ŶƵƌ 
ƉƌŽũĞŬƚƐƉĞǌŝĨŝƐĐŚ ĞƌĨŽůŐĞŶ͘  
 
�ĂƐ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵ ŬĂŶŶ ŝŵ �ƵŐĞ ĚĞƌ �ĂĐŚŝŶƐƚĂůůĂƚŝŽŶ ĞŝŶŐĞďĂƵƚ ǁĞƌĚĞŶ͕ ĂďĞƌ ĂƵĐŚ ŶĂĐŚƚƌćŐůŝĐŚ ŝŶ 
ďĞƐƚĞŚĞŶĚĞ  &ůĂĐŚĚĂĐŚŬŽŶƐƚƌƵŬƚŝŽŶĞŶ͘  >ĞĚŝŐůŝĐŚ  ĚŝĞ  �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐĞŶ  ƐŝŶĚ  ĂƵĨ  ĚŝĞ  ũĞǁĞŝůŝŐĞ 
�ĂĐŚŬŽŶƐƚƌƵŬƚŝŽŶ͕ ŝŶƐďĞƐŽŶĚĞƌĞ ĂƵĨ ĚĂƐ �ĂĐŚĂďĚŝĐŚƚƵŶŐƐŵĂƚĞƌŝĂů ĂďǌƵƐƚŝŵŵĞŶ͘   
 
/ŵ WůĂŶƵŶŐƐƉƌŽǌĞƐƐ ŝƐƚ ĚĂƌĂƵĨ ǌƵ ĂĐŚƚĞŶ͕ ĚĂƐƐ ĚŝĞ �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐĞŶ ƐŽ ƉŽƐŝƚŝŽŶŝĞƌƚ ǁĞƌĚĞŶ͕ ĚĂƐƐ 
ƐŝĞ  ĂƵĐŚ  ŝŵ  �ƵŐĞ  ĚĞƌ  EƵƚǌƵŶŐƐĚĂƵĞƌ  ĚĞƐ  &ůĂĐŚĚĂĐŚĞƐ  ǌƵŐćŶŐůŝĐŚ  ƐŝŶĚ  ƵŶĚ  ŶŝĐŚƚ  ďƐƉǁ͘  ĚƵƌĐŚ 
,ĂƵƐƚĞĐŚŶŝŬĂŶůĂŐĞŶ͕ &ƵŶĚĂŵĞŶƚĞ ƵŶĚ ĚŐů͘ ĂďŐĞĚĞĐŬƚ ǁĞƌĚĞŶ͘  
 
�ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐĞŶ  ƐŝŶĚ  ƐŽ  ǀŽƌǌƵƐĞŚĞŶ͕  ĚĂƐƐ  ǌƵ  ,ŽĐŚͲ  ƵŶĚ  dŝĞĨǌƺŐĞŶ  ;ǌ͘�͘  tĂŶĚĂŶƐĐŚůƵƐƐ͕ 
�ĂĐŚƌĂŶĚĂďƐĐŚůƵƐƐͿ  ĞŝŶ  �ďƐƚĂŶĚ  ǀŽŶ  ŵŝŶĚ͘  ϭϬϬ  Đŵ  ďĞƐƚĞŚƚ͕  ĚĂŵŝƚ  ĚĞƌ  &ůĂŶƐĐŚ  ĚĞƌ  �ŝŶďƌŝŶŐͲ
ͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐĞŶ ĂƵĐŚ ŽƌĚŶƵŶŐƐŐĞŵćƘ ŝŶ ĚŝĞ �ĂĐŚĂďĚŝĐŚƚƵŶŐƐďĂŚŶ ĞŝŶŐĞďƵŶĚĞŶ ǁĞƌĚĞŶ ŬĂŶŶ͘  
 
�ďǌƵƐƚŝŵŵĞŶ  ŝƐƚ  ĚŝĞ  �ƵŐćŶŐůŝĐŚŬĞŝƚ  ĚĞƐ  ^ĐŚƌĂƵďǀĞƌƐĐŚůƵƐƐĞƐ  ĚĞƌ  �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐ͕  ĚĂƐƐ  ĚŝĞƐĞƌ 
ďƐƉǁ͘ ďĞŝ ŚŽŚĞŵ ^ĐŚŝĐŚƚĂƵĨďĂƵ ĚĞƌ �ĂĐŚĂƵĨůĂƐƚ  ;ǌ͘�͘  ŝŶƚĞŶƐŝǀĞ �ĞŐƌƺŶƵŶŐͿ  ƐŽǁĞŝƚ  ǀĞƌůćŶŐĞƌƚ ǁŝƌĚ͕ ĚĂƐƐ ďĞŝ 
ĨĞƌƚŝŐŐĞƐƚĞůůƚĞŵ  �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ  ƵŶĚ  KďĞƌĨůćĐŚĞŶƐĐŚƵƚǌ  ĚŝĞ  �ƵŐćŶŐůŝĐŚŬĞŝƚ  ĚĞƐ  ^ĐŚƌĂƵďǀĞƌƐĐŚůƵƐƐĞƐ 
ŐĞǁćŚƌůĞŝƐƚĞƚ ŝƐƚ͘ �Ɛ ŝƐƚ ǁĞŝƚĞƌƐ ĚĂƌĂƵĨ ǌƵ ĂĐŚƚĞŶ͕ ĚĂƐƐ ŵŝƚ ǌƵŶĞŚŵĞŶĚĞƌ ,ƂŚĞ ĚĞƐ KďĞƌĨůćĐŚĞŶƐĐŚƵƚǌĞƐ ŽĚĞƌ 
�ŝĐŬĞ  ĚĞƌ  tćƌŵĞĚćŵŵƵŶŐ  ĞŝŶĞ  ,ĞďĞǀŽƌƌŝĐŚƚƵŶŐ  ĂŶ  ĚĞŶ  ďĞŝĚĞŶ  >ĂƐĐŚĞŶ  Ăŵ  �ĞĐŬĞů  ĚĞƐ  DŝĐƌŽͲ^ĞŶƐŽƌƐ 
ĂŶŐĞďƌĂĐŚƚ ǁŝƌĚ͕ ĚĂŵŝƚ ĞŝŶ ,ĞƌĂƵƐǌŝĞŚĞŶ ŽĚĞƌ sĞƌƐĞŶŬĞŶ ĚĞƐ DŝĐƌŽͲ^ĞŶƐŽƌƐ ŝŶ ĚĞŶ �ĂĐŚĂƵĨďĂƵ ŵƂŐůŝĐŚ ŝƐƚ͘  
 
�Ğŝ  dĞƌƌĂƐƐĞŶĂƵĨďĂƵƚĞŶ͕  ǁŽ  ĚŝĞ  �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐ  ŝŶŬů͘  ĚĞŵ  DŝĐƌŽͲ^ĞŶƐŽƌƐ  ƵŶƚĞƌŚĂůď  ĚĞƐ 
'ĞŚďĞůĂŐƐ  ƉŽƐŝƚŝŽŶŝĞƌƚ  ŝƐƚ͕  ŵƵƐƐ  ŝŶ  ĞŝŶĞŵ  sĞƌůĞŐĞƉůĂŶ  ĚŝĞ  WŽƐŝƚŝŽŶ  ĚĞƐ  DŝĐƌŽͲ^ĞŶƐŽƌƐ  ǀĞƌŵĞƌŬƚ  ǁĞƌĚĞŶ͘ 
sŽƌǌƵŐƐǁĞŝƐĞ ǁŝƌĚ  ĚĞƌ  WůĂƚƚĞŶďĞůĂŐ  ƵŶĚ KďĞƌĨůćĐŚĞŶƐĐŚƵƚǌ  ĚĞƌ  dĞƌƌĂƐƐĞ  ĞŝŶĨĂĐŚ  ĂďŚĞďďĂƌ  ŐĞƐƚĂůƚĞƚ͕  ĚĂŵŝƚ 
ŽŚŶĞ ďĞƐŽŶĚĞƌĞŶ �ƌďĞŝƚƐĂƵĨǁĂŶĚ ũĞĚĞƌǌĞŝƚ ĚĞƌ �ƵŐĂŶŐ ǌƵŵ DŝĐƌŽͲ^ĞŶƐŽƌ ŐĞǁćŚƌůĞŝƐƚĞƚ ŝƐƚ͘  
 
^ŽĨĞƌŶ �ĂĐŚƐĐŚŝĐŚƚƚƌŽĐŬŶƵŶŐĞŶ ĚƵƌĐŚ ĚĂƐ �ŝŶďůĂƐĞŶ ǀŽŶ ǁĂƌŵĞƌ ƚƌŽĐŬĞŶĞƌ >ƵĨƚ ĞƌĨŽůŐƚ͕  ŝƐƚ ĚŝĞƐĞ DĂƘŶĂŚŵĞ 
ŵŝƚ ĚĞŵ WƌŽũĞŬƚďĞƚƌĞŝďĞƌ ƵŶĚ ĚĞŵ DŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵŚĞƌƐƚĞůůĞƌ ǌƵ ŬŽŽƌĚŝŶŝĞƌĞŶ͘  
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^ĞŝƚĞ Ϯϰϴ 
 

 
 

24  PZKTKTzP /ESPE<T/KESPFFEhE' 
 
 
DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ǁĞƌĚĞŶ  ƺďĞƌ  �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐĞŶ  ;ƐŝĞŚĞ  ĂƵĐŚ  WƵŶŬƚ  ϭϰ  �ƵĨďĂƵ  ĞŝŶĞƐ  ϭ͗ϭ 
WƌƺĨŵŽĚĞůůƐ  ŝŶŬů͘  �ŶƚĞŶŶĞŶ  ƐŽǁŝĞ  /ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐĞŶ  ƵŶĚ  ^ĞŶƐŽƌĞŝŶŚĞŝƚͿ  ĞŝŶŐĞďĂƵƚ͘  �ŵ DĂƌŬƚ  ďĞŬĂŶŶƚĞ 
ƵŶĚ  ǀĞƌǁĞŶĚĞƚĞ  /ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐĞŶ  ŚĂďĞŶ  ǀŝĞůĨĂĐŚ  ĚĞŶ  EĂĐŚƚĞŝů͕  ĚĂƐƐ  ƐŝĞ  ĂƵĨŐƌƵŶĚ  ŝŚƌĞƌ  �ďŵĞƐƐƵŶŐĞŶ 
ŶŝĐŚƚ  ŝŶ  ƐćŵƚůŝĐŚĞ  &ůĂĐŚĚĂĐŚƐĐŚŝĐŚƚĂƵĨďĂƵƚĞŶ  ĞŝŶŐĞďĂƵƚ  ǁĞƌĚĞŶ  ŬƂŶŶĞŶ͘  �ƐƉǁ͘  ǁĞƌĚĞŶ  ĚŝĞ  Ăŵ 
&ŽƌƐĐŚƵŶŐƐŬƵďƵƐ  ĞŝŶŐĞďĂƵƚĞŶ  �ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐĞŶ  ĚĞƌ  &ŝƌŵĂ  'ƌƵŵďĂĐŚ  ŶŝĐŚƚ  ŝŶ 
dĞƌƌĂƐƐĞŶŬŽŶƐƚƌƵŬƚŝŽŶĞŶ ŵŝƚ ŐĞƌŝŶŐĞƌ �ŝŶďĂƵŚƂŚĞ ĞŝŶďĂƵďĂƌ ƐĞŝŶ͘  
 
�ĂƐ  �ŝĞů  ŝŶ  ŐĞŐĞŶƐƚćŶĚůŝĐŚĞƌ  �ŶƚǁŝĐŬůƵŶŐ  ŝƐƚ͕  ŝŶƐďĞƐŽŶĚĞƌĞ  ŚŝŶƐŝĐŚƚůŝĐŚ  ĚĞƌ  �ƵĨďĂƵŚƂŚĞ͕  ĞŝŶĞ  ƌĞĚƵǌŝĞƌƚĞ 
�ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ  ǌƵ  ŬŽŶǌŝƉŝĞƌĞŶ͘  /Ŷ  ǁĞŝƚĞƌĞŶ  �ŶƚǁŝĐŬůƵŶŐƐƐĐŚƌŝƚƚĞŶ  ƐŽůů  ĚŝĞƐĞ  �ŝŶďƌŝŶŐͲ
ͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ ŵƵůƚŝĨƵŶŬƚŝŽŶĂů  ĞƌǁĞŝƚĞƌďĂƌ  ƐĞŝŶ͕  ĚĂƐƐ  ďƐƉǁ͘ ĚƵƌĐŚ  ĂƵĨƐĐŚƌĂƵďďĂƌĞ sĞƌůćŶŐĞƌƵŶŐƐƌŽŚƌĞ 
ĂƵĐŚ  ĚŝĐŬĞƌĞ  ^ĐŚŝĐŚƚĞŶĂƵĨďĂƵƚĞŶ  ƺďĞƌǁƵŶĚĞŶ  ǁĞƌĚĞŶ  ŽĚĞƌ  ďƐƉǁ͘  �ĞůƺĨƚƵŶŐƐŬŽŵƉŽŶĞŶƚĞŶ  Ĩƺƌ  ĚĞŶ 
�ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ ŝŶƐƚĂůůŝĞƌƚ ǁĞƌĚĞŶ ŬƂŶŶĞŶ͘ 
 
�ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐĞŶ ŚĂďĞŶ ĚĞŶ sŽƌƚĞŝů͕ ĚĂƐƐ ƐŝĞ ŶĞďĞŶ ĚĞƌ �ƵĨŶĂŚŵĞ ĚĞƐ DŝĐƌŽͲ^ĞŶƐŽƌƐ ĂƵĐŚ ĞŝŶĞ 
ŽƉƚŝƐĐŚĞ  <ŽŶƚƌŽůůĞ  ĚĞƐ  �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵƐ  ĞƌŵƂŐůŝĐŚĞŶ͘  �Ğŝ  ĞƚǁĂŝŐĞŶ  &ĞƵĐŚƚŝŐŬĞŝƚƐĂŶƐĂŵŵůƵŶŐĞŶ  ŝŵ 
�ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ  ŬĂŶŶ  ƺďĞƌ  ĚŝĞƐĞ  �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐĞŶ  tĂƐƐĞƌ  ĂďŐĞƐĂƵŐƚ  ďǌǁ͘  ŬĂŶŶ  ĚĞƌ 
�ĂĐŚĂƵĨďĂƵ ŵŝƚ ĚĞŵ �ŝŶďůĂƐĞŶ ǀŽŶ ǁĂƌŵĞƌ͕ ƚƌŽĐŬĞŶĞƌ >ƵĨƚ ĂƵƐŐĞƚƌŽĐŬŶĞƚ ǁĞƌĚĞŶ͘  
 
�Ğƌ WƌŽƚŽƚǇƉ ĚĞƌ �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ ďĞƐƚĞŚƚ ŝŵ tĞƐĞŶƚůŝĐŚĞŶ ĂƵƐ ϱ dĞŝůĞŶ͘ 
 

dĞŝů ϭ͗ tćƌŵĞĚćŵŵǌǇůŝŶĚĞƌ Ĩƺƌ ĚŝĞ �ƵĨŶĂŚŵĞ ĚĞƐ DŝĐƌŽͲ^ĞŶƐŽƌƐ 
 
dĞŝů Ϯ͗ 'ĞŚćƵƐĞ ŝŶŬů͘ �ŶƐĐŚůƵƐƐĨůĂŶƐĐŚ ĚĞƌ �ŝŶďƌŝŶŐƂĨĨŶƵŶŐ 
 
dĞŝů ϯ͗ sĞƌƐĐŚƌĂƵďĚĞĐŬĞů 
 
dĞŝů ϰ͗ �ŝĐŚƚƵŶŐ 
 
dĞŝů ϱ͗ �ŶƐĐŚůƵƐƐĨůĂŶƐĐŚ ĂďŐĞƐƚŝŵŵƚ ĂƵĨ ĚĂƐ ũĞǁĞŝůŝŐĞ �ĂĐŚĂďĚŝĐŚƚƵŶŐƐďĂŚŶĞŶƉƌŽĚƵŬƚ 
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^ĞŝƚĞ Ϯϰϵ 
 

 
 
Skiǌǌe Teil 1 
 

 
 
 
sŽƌ  ĚĞƌ  DŽŶƚĂŐĞ  ĚĞƌ  �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ  ŝƐƚ  ĚŝĞ  ďĞƐƚĞŚĞŶĚĞ  tćƌŵĞĚćŵŵƵŶŐ  ĚĞƐ 
�ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵƐ  ŬƌĞŝƐƌƵŶĚ  ďŝƐ  ǌƵƌ  �ďĞŶĞ ĚĞƌ �ĂŵƉĨƐƉĞƌƌĞ  ĂƵƐǌƵŶĞŚŵĞŶ͘ �ŶƐƚĂƚƚ  ĚŝĞ  ĂƵƐŐĞƐĐŚŶŝƚƚĞŶĞ 
tćƌŵĞĚćŵŵƵŶŐ  ǁŝĞĚĞƌ  ŶĂĐŚ  ĚĞŵ  �ŝŶďƌŝŶŐĞŶ  ĚĞƐ  DŝĐƌŽͲ^ĞŶƐŽƌƐ  ǌƵ  ŵŽŶƚŝĞƌĞŶ͕  ǁŽ  ĚŝĞ  WĂƐƐĨŽƌŵ  ǀŝĞůĨĂĐŚ 
ŶŝĐŚƚ  ŵĞŚƌ  ŐĞǁćŚƌůĞŝƐƚĞƚ  ƐĞŝŶ  ǁŝƌĚ  ƵŶĚ  ĚĂĚƵƌĐŚ  &ƌĞŝƌćƵŵĞ  ĞŶƚƐƚĞŚĞŶ  ŬƂŶŶƚĞŶ  ĚŝĞ  ǁŝĞĚĞƌƵŵ  ǌƵ 
tćƌŵĞďƌƺĐŬĞŶ  ĨƺŚƌĞŶ  ǁŽĚƵƌĐŚ  ĚĂƐ  DĞƐƐĞƌŐĞďŶŝƐ  ďĞĞŝŶĨůƵƐƐƚ  ǁŝƌĚ͕  ǁĞƌĚĞŶ  Ϯ  �W^Ͳ
tćƌŵĞĚćŵŵĨŽƌŵƚĞŝůŚĂůďƐĐŚĂůĞŶ ǀŽƌŐĞƐĞŚĞŶ͘  
 
�ŝĞƐĞ ,ĂůďƐĐŚĂůĞŶ ǁĞŝƐĞŶ ĞŝŶĞ ƐƚĂŶĚĂƌĚŵćƘŝŐĞ >ćŶŐĞ ǀŽŶ у ϰϬ Đŵ ĂƵĨ ƵŶĚ ŚĂďĞŶ ĞŝŶĞŶ �ƵƘĞŶĚƵƌĐŚŵĞƐƐĞƌ 
ǀŽŶ у ϭϬ Đŵ͘ /ŵ /ŶŶĞƌĞŶ ĚĞƌ ďĞŝĚĞŶ ,ĂůďƐĐŚĂůĞŶ ŝƐƚ ĞŝŶĞ ŚĂůďŬƌĞŝƐĨƂƌŵŝŐĞ �ƵƐŶĞŚŵƵŶŐ ŵŝƚ ĞŝŶĞŵ ZĂĚŝƵƐ ǀŽŶ 
у  Ϯϳ  Đŵ  ŚĞƌŐĞƐƚĞůůƚ͕  ŝŶ  ǁĞůĐŚĞ  ĚĞƌ  DŝĐƌŽͲ^ĞŶƐŽƌ  ĞŝŶŐĞůĞŐƚ  ǁĞƌĚĞŶ  ŬĂŶŶ͘  �ŝĞ  ƌŝĐŚƚŝŐĞ  >ćŶŐĞ  ĚĞƌ  ďĞŝĚĞŶ 
,ĂůďƐĐŚĂůĞŶ ŝƐƚ ĂƵĨ ĚŝĞ �ŝĐŬĞ ĚĞƌ tćƌŵĞĚćŵŵƵŶŐ ĚĞƐ �ĂĐŚĂƵĨďĂƵƐ ĂďǌƵƐƚŝŵŵĞŶ ƵŶĚ ŬĂŶŶ ƐĞŚƌ ĞŝŶĨĂĐŚ ŵŝƚ 
ĞŝŶĞŵ DĞƐƐĞƌ ŽĚĞƌ ĞŝŶĞƌ ^ćŐĞ ĂƵĨ ĚŝĞ ƌŝĐŚƚŝŐĞ >ćŶŐĞ ŬŽŶĨĞŬƚŝŽŶŝĞƌƚ ǁĞƌĚĞŶ͘  
 
�Ăŵŝƚ ĚĞƌ &ŽƌŵƚĞŝů ĂƵĐŚ ĂƵƐ ĚĞƌ �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ ŚĞƌĂƵƐŐĞǌŽŐĞŶ ǁĞƌĚĞŶ ŬĂŶŶ͕ ŝƐƚ ĚĞƌ ŽďĞƌĞ dĞŝů 
ĚĞƌ ďĞŝĚĞŶ �W^Ͳ,ĂůďƐĐŚĂůĞŶ ŐƌŝĨĨĨƂƌŵŝŐ ĂƵƐŐĞďŝůĚĞƚ͘  
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ ϮϱϬ 
 

 
 
Skiǌǌe Teil 2 ‐ 4 
 

 
 
 
�ŝĞ �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ ǁĞŝƐƚ ĞŝŶĞŶ �ƵƘĞŶĚƵƌĐŚŵĞƐƐĞƌ ĚĞƐ �ďĚŝĐŚƚƵŶŐƐĨůĂŶƐĐŚĞƐ ǀŽŶ ϰϬϬ ŵŵ ĂƵĨ͘ 
�ŝĞ /ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ ŝƐƚ ŵŝƚ ĞŝŶĞƌ 'ĞƐĂŵƚŚƂŚĞ ǀŽŶ ϯϱ ŵŵ ĚĂƌŐĞƐƚĞůůƚ͘ �Ğƌ �ƵƌĐŚŵĞƐƐĞƌ ĚĞƐ �ĞĐŬĞůƐ ǌĞŝŐƚ 
ĞŝŶĞŶ �ƵƌĐŚŵĞƐƐĞƌ ǀŽŶ ϭϮϬ ŵŵ͘ �ŵ �ĞĐŬĞůŽďĞƌƚĞŝů ƐŽǁŝĞ ^ĐŚƌĂƵďǀĞƌƐĐŚůƵƐƐƵŶƚĞƌƚĞŝů ŝƐƚ ĞŝŶ KͲZŝŶŐ ŵŝƚ ĞŝŶĞƌ 
�ŝĐŬĞ ǀŽŶ ϯ ŵŵ ĞŝŶŐĞƉůĂŶƚ͘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϱϭ 
 

 
 
Skiǌǌe Teil 2 
 

 
 
 
�ĂƌŐĞƐƚĞůůƚ  ŝƐƚ  ĚĂƐ  'ƌƵŶĚĞůĞŵĞŶƚ  ĚĞƌ  �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ͘  �ŝĞ  'ĞƐĂŵƚŚƂŚĞ  ďĞƚƌćŐƚ  ϯϭ  ŵŵ͕  ĚĞƌ 
/ŶŶĞŶĚƵƌĐŚŵĞƐƐĞƌ ĚĞƌ �ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ϴϬ ŵŵ͘  
 
�ƵĨ  ĚĞƌ  ZƺĐŬƐĞŝƚĞ  ŝƐƚ  ĚĞƌ  mďĞƌŐĂŶŐ  ǌǁŝƐĐŚĞŶ  'ĞǁŝŶĚĞƌŽŚƌ  ƵŶĚ  &ůĂŶƐĐŚ  ĚƵƌĐŚ  ĂƵƐƐƚĞŝĨĞŶĚĞ  WƌŽĨŝůŝĞƌƵŶŐĞŶ 
ǀĞƌƐƚćƌŬƚ͘  
 
ZƵŶĚ Ƶŵ ĚĞŶ 'ĞǁŝŶĚĞŐĂŶŐ  ŝƐƚ ĞŝŶĞ ŬƌĞŝƐĨƂƌŵŝŐĞ �ƵĨŬĂŶƚƵŶŐ ŚĞƌŐĞƐƚĞůůƚ͕ ĚĂŵŝƚ ĞŝŶĞ ŵĞĐŚĂŶŝƐĐŚĞ ^ŝĐŚĞƌŚĞŝƚ 
;ďƐƉǁ͘  ĚƵƌĐŚ  �ĞŐĞŚĞŶͿ  ĚĞƌ  �ŝŶďƌŝŶŐƂĨĨŶƵŶŐ  ŐĞǁćŚƌůĞŝƐƚĞƚ  ǁŝƌĚ͕  ďǌǁ͘  ĚĂƐƐ  EŝĞĚĞƌƐĐŚůĂŐƐǁĂƐƐĞƌ  ĂƵĨ  ĚĞƌ 
�ĂĐŚĂďĚŝĐŚƚƵŶŐƐŽďĞƌĨůćĐŚĞ ŶŝĐŚƚ ĚŝƌĞŬƚ ĂŶ ĚŝĞ ƵŶƚĞƌĞ �ŝĐŚƚƵŶŐ ĚĞƐ ^ĐŚƌĂƵďĚĞĐŬĞůƐ ĂŶŬŽŵŵƚ͘  
 
�Ŷ  ĞŝŶĞŵ  �ĞƌĞŝĐŚ  ĚĞƌ  ĂƵƘĞŶůŝĞŐĞŶĚĞŶ  ^ŝĐŚĞƌŚĞŝƚƐĂƵĨŬĂŶƚƵŶŐ  ŝƐƚ  ĞŝŶ  ϰ  ŵŵ  ďƌĞŝƚĞƌ  ^ƚĞŐ  ŵŝƚ  ĞŝŶĞƌ  ŵŝƚƚŝŐĞŶ 
�ŽŚƌƵŶŐ  ĞŝŶŐĞƉůĂŶƚ͘  mďĞƌ  ĚŝĞƐĞŶ  ^ƚĞŐ  ŬĂŶŶ  ĚĞƌ ŵŝƚ  �ƵƐŶĞŚŵƵŶŐĞŶ  ǀĞƌƐĞŚĞŶĞ  ^ĐŚƌĂƵďĚĞĐŬĞů  ĚƵƌĐŚ  ďƐƉǁ͘ 
ĞŝŶĞ DĞƚĂůůƉůŽŵďĞ ŵŝƚ ĚĞŵ �ŝŶďƌŝŶŐƂĨĨŶƵŶŐƐͲ/ŶƐƉĞŬƚŝŽŶƐĨůĂŶƐĐŚŐĞŚćƵƐĞ ǀĞƌďƵŶĚĞŶ ǁĞƌĚĞŶ͘  
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ ϮϱϮ 
 

 
 
Skiǌǌe Teil 3 
 

 
 
 
sĂƌŝĂŶƚĞ ϭ ǌĞŝŐƚ ĚĞŶ ^ĐŚƌĂƵďĚĞĐŬĞů ŵŝƚ ĞŝŶĞŵ �ƵƘĞŶĚƵƌĐŚŵĞƐƐĞƌ ǀŽŶ ϭϮϬ ŵŵ͘  
 
�ŝĞ ,ƂŚĞ ĚĞƐ ^ĐŚƌĂƵďĚĞĐŬĞůƐ ďĞƚƌćŐƚ ϭϵ ŵŵ͘  
 
�Ğƌ 'ĞǁŝŶĚĞŐĂŶŐ ǁƵƌĚĞ ŵŝƚ ϵϱ ǆ Ϯ ŵŵ ŐĞǁćŚůƚ͘  
 
�ŵ �ĞĐŬĞůƵŵĨĂŶŐ  ƐŝŶĚ ŵĞŚƌĞƌĞ  ^ƚĞŐĞ  ŝŶŬů͘ ŵŝƚƚŝŐĞŶ �ŽŚƌƵŶŐĞŶ ĂŶŐĞƐĞƚǌƚ͕ ǁĞůĐŚĞ  ǌƵŵ ĞŝŶĞŶ ĚŝĞ 'ƌŝĨĨŝŐŬĞŝƚ 
ĚĞƐ  �ĞĐŬĞůƐ  ǌƵŵ  PĨĨŶƵŶŐ  ƵŶĚ  ^ĐŚůŝĞƘĞŶ  ĞƌŚƂŚĞŶ  ƵŶĚ  ǌƵŵ  ĂŶĚĞƌĞŶ  ĚŝĞ  sĞƌƉůŽŵďƵŶŐ  ǌǁŝƐĐŚĞŶ  �ŝŶďƌŝŶŐͲ
ͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐƐĨůĂŶƐĐŚ ƵŶĚ �ĞĐŬĞů ŐĞǁćŚƌůĞŝƐƚĞŶ͘  
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϱϯ 
 

 
 
Skiǌǌe Teil 2 ‐ 4 
 

 
 
 
sĂƌŝĂŶƚĞ Ϯ �ƵĨďĂƵŚƂŚĞ ϱϬ ŵŵ͘  
 
/ŵ  tĞƐĞŶƚůŝĐŚĞŶ  ĞŶƚƐƉƌŝĐŚƚ  ĚĞƌ  �ƵĨďĂƵ  ĚŝĞƐĞƌ  �ŝŶďƌŝŶŐƂĨĨŶƵŶŐ  ĚĞƌ  sĂƌŝĂŶƚĞ  ϭ͕  ŝƐƚ  ŶƵƌ  ĚĞƌ  ^ĐŚƌĂƵďĚĞĐŬĞů 
ĞƌŚƂŚƚ ǀŽƌŐĞƐĞŚĞŶ ƵŶĚ ĚĂƐ 'ĞǁŝŶĚĞ ĂƵĨ ĞŝŶ 'ƌŽďŐĞǁŝŶĚĞ ĂƵƐŐĞƚĂƵƐĐŚƚ͘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϱϰ 
 

 
 
Skiǌǌe Teil 2 
 

 
 
 
�ŝĞ  sĂƌŝĂŶƚĞ  Ϯ  ĞŶƚƐƉƌŝĐŚƚ  ǀŽŵ  �ƵƘĞŶĚƵƌĐŚŵĞƐƐĞƌ  ĚĞƐ  &ůĂŶƐĐŚĞƐ  ƵŶĚ  ǀŽŵ  /ŶŶĞŶĚƵƌĐŚŵĞƐƐĞƌ  ĚĞƌ  �ŝŶďƌŝŶŐͲ
ͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ  sĂƌŝĂŶƚĞ  ϭ͘  �ƵĐŚ  ĚŝĞ  ĂƵƘĞŶƐĞŝƚŝŐĞ  ŬƌĞŝƐƌƵŶĚĞ  ^ĐŚƵƚǌĂƵĨŬĂŶƚƵŶŐ  ƵŶĚ  ĚĞƌ  ^ƚĞŐ  Ĩƺƌ  ĚŝĞ 
�ƵĨŶĂŚŵĞ ĚĞƌ WůŽŵďĞ ĞŶƚƐƉƌŝĐŚƚ sĂƌŝĂŶƚĞ ϭ͘ �Ğŝ sĂƌŝĂŶƚĞ Ϯ ǁƵƌĚĞ ŶƵƌ ĚĞƌ 'ĞǁŝŶĚĞŐĂŶŐ ǀĞƌůćŶŐĞƌƚ ƵŶĚ ĞŝŶ 
ŐƌƂďĞƌĞƐ  'ĞǁŝŶĚĞ  ƵŵŐĞƐĞƚǌƚ͕  ĚĂŵŝƚ  ĚŝĞ  �ĞƚćƚŝŐƵŶŐ  ĚĞƐ  'ĞǁŝŶĚĞƐ  ďĞŝ  ďƐƉǁ͘  ^ƚĂƵď  ƵŶĚ  ƵŶǀĞƌŵĞŝĚďĂƌĞŶ 
^ĂŶĚŬƂƌŶĞƌŶ ŐĞǁćŚƌůĞŝƐƚĞƚ  ŝƐƚ͘ tĞŝƚĞƌƐ ǁŝƌĚ ĚƵƌĐŚ ĚŝĞ 	ŶĚĞƌƵŶŐ ĚĞƐ 'ĞǁŝŶĚĞŐĂŶŐƐ ĞŝŶĞ &ĞŚůďĞĚŝĞŶƵŶŐ ǁŝĞ 
ďƐƉǁ͘ ƐĐŚƌćŐĞƐ �ƵĨƐĞƚǌĞŶ ĚĞƐ �ĞĐŬĞůƐ Ăŵ 'ĞǁŝŶĚĞŐĂŶŐ ǁĞŝƚĞƐƚŐĞŚĞŶĚ ǀĞƌŵŝĞĚĞŶ͘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϱϱ 
 

 
 
Skiǌǌe Teil 3 
 

 
 
 
sĂƌŝĂŶƚĞ Ϯ͕ ĚĞƌ �ĞĐŬĞů ǁĞŝƐƚ ĞŝŶĞ ,ƂŚĞ ǀŽŶ ϯϯ ŵŵ ĂƵĨ͘  
 
�Ğƌ �ƵƌĐŚŵĞƐƐĞƌ ďĞƚƌćŐƚ ϵϱ ŵŵ͕ ĚŝĞ ^ƚĞŝŐƵŶŐ ϰ ŵŵ ƵŶĚ ĚĞƌ 'ĞǁŝŶĚĞŐĂŶŐ ŝƐƚ ϯͲŐćŶŐŝŐ͘  
 
�ŝĞ  ĂƵƘĞŶ  Ăŵ  �ĞĐŬĞůƌŝŶŐ  ĂŶŐĞŽƌĚŶĞƚĞ  ^ƚĞŐĞ  ŵŝƚ  ŵŝƚƚŝŐĞƌ  �ŽŚƌƵŶŐ  ǌƵƌ  �ƵĨŶĂŚŵĞ  ĚĞƌ  ^ŝĐŚĞƌƵŶŐƐƉůŽŵďĞ 
ĞŶƚƐƉƌĞĐŚĞŶ ĚĞƌ sĂƌŝĂŶƚĞ ϭ͘ 
 
/ŶƐŐĞƐĂŵƚ ǁĞƌĚĞŶ Ϯ KͲZŝŶŐĞ ĞŝŶŐĞďĂƵƚ͕ ǁĞůĐŚĞ ĚŝĞ tĂƐƐĞƌĚŝĐŚƚŚĞŝƚ ŝŶ ϮͲĨĂĐŚĞƌ &Žƌŵ ƐŝĐŚĞƌƐƚĞůůĞŶ ǁĞƌĚĞŶ͘ �ŝŶ 
KͲZŝŶŐ ďĞĨŝŶĚĞƚ ƐŝĐŚ Ăŵ �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐƐŐĞŚćƵƐĞ͕ ĚĞƌ ĂŶĚĞƌĞ ĂƵĨ ĚĞƌ ^ĐŚƌĂƵďĚĞĐŬĞůŝŶŶĞŶƐĞŝƚĞ͘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϱϲ 
 

 
 

25  ,�FTFEST/'<E/TSBEhZTE/>hE' hETEZS�,/E�>/�,EZ 
���,�B�/�,ThE'SM�TEZ/�>/EE �hF �EM F>�ES�, �EZ 
/ESPE<T/KESPFFEhE' 

 
 
�ŝĞ �ĞǌĞŝĐŚŶƵŶŐ ͣ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ͞ ŝƐƚ ŐůĞŝĐŚǌƵƐĞƚǌĞŶ ŵŝƚ ĚĞŵ �ĞŐƌŝĨĨ ͣ�ŝŶďƌŝŶŐͲͬ�ƵƌĐŚŐƌŝĨĨƐƂĨĨŶƵŶŐ͘͞ 
 
�Ğƌ  WƌŽƚŽƚǇƉ  ŶĂĐŚĨŽůŐĞŶĚ  ĂďŐĞďŝůĚĞƚĞƌ  /ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ  ĞŶƚƐƉƌŝĐŚƚ  ĚĞƌ  ƵŶƚĞƌ  WƵŶŬƚ  Ϯϰ  WƌŽƚŽƚǇƉ 
/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ ĚĂƌŐĞƐƚĞůůƚĞŶ ^ŬŝǌǌĞŶ sĂƌŝĂŶƚĞ Ϯ͘ 
 
�bb. E1 
 

 
 
WƌŽƚŽƚǇƉ ĚĞƌ /ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ͘ �Ğƌ �ƵƘĞŶĚƵƌĐŚŵĞƐƐĞƌ ďĞƚƌćŐƚ ϰϬϬ ŵŵ͕ ĚŝĞ &ůĂŶƐĐŚďƌĞŝƚĞ Ĩƺƌ ĚĞŶ �ŶƐĐŚůƵƐƐ 
ŵŝƚ  �ĂĐŚďĂŚŶĞŶ  ŵŝƐƐƚ  ϭϮϲ  Đŵ͘  &ƺƌ  ĚŝĞ  WƌŽĚƵŬƚŝŽŶ  ĚĞƐ  WƌŽƚŽƚǇƉĞŶ  ǁƵƌĚĞ ��^  ;�ĐƌǇůŶŝƚƌŝůͲ�ƵƚĂĚŝĞŶͲ^ƚǇƌŽůͿ 
<ƵŶƐƚƐƚŽĨĨ ǀĞƌǁĞŶĚĞƚ͘  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϱϳ 
 

 
 
�bb. E2 
 

 
 
�Ğƌ  ŽďĞƌĞ  �ďƐĐŚůƵƐƐ  ĚĞƌ  /ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ  ďĞƐƚĞŚƚ  ĂƵƐ  ĞŝŶĞŵ  ^ĐŚƌĂƵďǀĞƌƐĐŚůƵƐƐ  ǁĞůĐŚĞƌ  ŐĞƂĨĨŶĞƚ  ƵŶĚ 
ǀĞƌƐĐŚůŽƐƐĞŶ  ǁĞƌĚĞŶ  ŬĂŶŶ͘  �ŝĞ  �ŝŵĞŶƐŝŽŶŝĞƌƵŶŐ  ĚĞƐ  ^ĐŚƌĂƵďŐĞǁŝŶĚĞƐ  ŝƐƚ  ĂƵĨ  ĚŝĞ  �ĂƵƐƚĞůůĞŶďĞĚŝŶŐƵŶŐĞŶ 
ĂŶŐĞƉĂƐƐƚ  ƵŶĚ  ƐŝĐŚĞƌƚ  ĞŝŶĞ  ĞŝŶĨĂĐŚĞ  ^ĐŚƌĂƵďǀĞƌďŝŶĚƵŶŐ͕  ŽŚŶĞ  ĚĂƐƐ  ĚŝĞ  sĞƌƐĐŚůƵƐƐŬĂƉƉĞ  ďƐƉǁ͘  ŝŶ 
^ĐŚƌćŐƐƚĞůůƵŶŐ ĂƵĨŐĞƐĞƚǌƚ ǁĞƌĚĞŶ ŬĂŶŶ ƵŶĚ ĚĂĚƵƌĐŚ ĚĂƐ 'ĞǁŝŶĚĞ ďĞƐĐŚćĚŝŐƚ ǁĞƌĚĞ ǁƺƌĚĞ͘ �ŝĞ ǁĂƐƐĞƌĚŝĐŚƚĞ 
sĞƌďŝŶĚƵŶŐ  ǌǁŝƐĐŚĞŶ  ^ĐŚƌĂƵďŬĂƉƉĞ  ƵŶĚ  ĚĞŵ  'ĞŚćƵƐĞ  ĚĞƌ  /ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ  ǁŝƌĚ  ƺďĞƌ  ĞŝŶĞ  �ŝĐŚƚƵŶŐ 
ƐŝĐŚĞƌŐĞƐƚĞůůƚ͘  mďĞƌ  ĞŝŶĞ  >ĂƐĐŚĞ  ŵŝƚ  ĞŝŶĞƌ  �ŽŚƌƵŶŐ͕  ǁĞůĐŚĞ  Ăŵ  'ƌƵŶĚĞůĞŵĞŶƚ  ŝŶƚĞŐƌŝĞƌƚ  ŝƐƚ͕  ŬĂŶŶ  ĞŝŶĞ 
^ŝĐŚĞƌƵŶŐƐƉůŽŵďĞ  ŝŶ ĚŝĞ  ŝŶ  ƌĞŐĞůŵćƘŝŐĞŶ �ďƐƚćŶĚĞŶ Ăŵ hŵĨĂŶŐ ĚĞƐ ^ĐŚƌĂƵďĚĞĐŬĞůƐ ĂŶŐĞŽƌĚŶĞƚĞŶ >ĂƐĐŚĞŶ 
ĂŶŐĞďƌĂĐŚƚ  ǁĞƌĚĞŶ͘  �Ăŵŝƚ  ŬĂŶŶ  ĚŝĞ  ƉĞƌƐŽŶŝĨŝǌŝĞƌƚĞ  �ĞƌĞĐŚƚŝŐƵŶŐ  ǌƵŵ  sĞƌƐĐŚůŝĞƘĞŶ  ŽĚĞƌ  PĨĨŶĞŶ  ĚĞƌ 
/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ ŶĂĐŚǀŽůůǌŽŐĞŶ ǁĞƌĚĞŶ͘  
 
 
�bb. E3 
 

 
 
�Ğƌ  'ĞŚćƵƐĞĚƵƌĐŚŵĞƐƐĞƌ  ĚĞƐ  DŝĐƌŽ  ^ĞŶƐŽƌƐ  ďĞƚƌćŐƚ  ϱϰ  ŵŵ  ƵŶĚ  ůćƐƐƚ  ĞŝŶĞ  ĞŝŶĨĂĐŚĞ  WŽƐŝƚŝŽŶŝĞƌƵŶŐ  ŝŶ  ĚŝĞ 
PĨĨŶƵŶŐ ĚĞƐ 'ƌƵŶĚĞůĞŵĞŶƚƐ͕ ǁĞůĐŚĞ ĞŝŶĞŶ �ƵƌĐŚŵĞƐƐĞƌ ǀŽŶ ϳϴ ŵŵ ĂƵĨǁĞŝƐƚ͕ ǌƵ͘  



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϱϴ 
 

 
 
�bb. E4 
 

 
 
�ƵĨ  ĚĞŵ  �ĂĐŚĂďĚŝĐŚƚƵŶŐƐďĂŚŶĞŶĂŶƐĐŚůƵƐƐĨůĂŶƐĐŚ  ĚĞƌ  /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ǁŝƌĚ  Ĩƺƌ  ĚĂƐ ŵĂƌŬƚƌĞŝĨĞ 
WƌŽĚƵŬƚ ĞŝŶ ĨĂďƌŝŬƐŵćƘŝŐ ǀŽƌŬŽŶĨĞŬƚŝŽŶŝĞƌƚĞƌ �ĂĐŚďĂŚŶĞŶĂŶƐĐŚůƵƐƐĨůĂŶƐĐŚ ǀŽƌŐĞƐĞŚĞŶ͘ �ĂǌƵ ǁŝƌĚ ĞŝŶ ƌƵŶĚĞƌ 
�ĂĐŚďĂŚŶĞŶǌƵƐĐŚŶŝƚƚ  ĂƵƐ  ĞŝŶĞƌ  <ƵŶƐƚƐƚŽĨĨďĂŚŶ  ŚĞƌŐĞƐƚĞůůƚ͘  �Ğƌ  ĂƵƐŐĞƐĐŚŶŝƚƚĞŶĞ  /ŶŶĞŶĚƵƌĐŚŵĞƐƐĞƌ  ďĞƚƌćŐƚ 
ϭϱϬ  Đŵ͕  ĚĞƌ  ŐĞƐĂŵƚĞ  �ƵƘĞŶĚƵƌĐŚŵĞƐƐĞƌ  ĚĞƐ  �ĂĐŚďĂŚŶĞŶǌƵƐĐŚŶŝƚƚĞƐ  ďĞƚƌćŐƚ  ϴϬ  Đŵ͘  /ŵ  ǀŽƌůŝĞŐĞŶĚĞŶ 
WƌŽƚŽƚǇƉĞŶƐƚĂĚŝƵŵ ǁƵƌĚĞ ĚĞƌ <ƵŶƐƚƐƚŽĨĨĚĂĐŚďĂŚŶĞŶǌƵƐĐŚŶŝƚƚ ĂƵƐ ĨůĞǆŝďůĞŶ WŽůǇŽůĞĨŝŶĞŶ͕ �ŝĐŬĞ ĚĞƌ �ĂĐŚďĂŚŶ 
ϭ͕ϱ ŵŵ͕ ĂƵƐŐĞǁćŚůƚ͘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϱϵ 
 

 
 
�bb. E5 
 

 
 
sŽƌ  ĚĞƌ  ;ĨĂďƌŝŬƐŵćƘŝŐĞŶͿ  sĞƌŬůĞďƵŶŐ  ǌǁŝƐĐŚĞŶ  �ŶƐĐŚůƵƐƐĨůĂŶƐĐŚ  ĚĞƌ  /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ  ƵŶĚ 
�ĂĐŚďĂŚŶĞŶǌƵƐĐŚŶŝƚƚ ŵƺƐƐĞŶ  ĚŝĞƐĞ  ŐĞƌĞŝŶŝŐƚ ǁĞƌĚĞŶ͘ �ĂǌƵ  ƐŝŶĚ  ĂƵĨ  ĚŝĞ �ĂĐŚďĂŚŶĞŶƉƌŽĚƵŬƚĞ  ĂďŐĞƐƚŝŵŵƚĞ 
ZĞŝŶŝŐƵŶŐƐŵŝƚƚĞů ǌƵ ǀĞƌǁĞŶĚĞŶ͘ 
 
 
 
�bb. E6 
 

 
 
�ŝĞ &WKͲ�ĂĐŚďĂŚŶĞŶŽďĞƌĨůćĐŚĞ ǁƵƌĚĞ ŝŶ ŐĞŐĞŶƐƚćŶĚůŝĐŚĞŵ sĞƌƐƵĐŚ ŵŝƚ �ĐĞƚŽŶ ŐĞƌĞŝŶŝŐƚ͘  
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ ϮϲϬ 
 

 
 
�bb. Eϳ 
 

 
 
�ƵĨďƌŝŶŐĞŶ ĚĞƐ ^ƉĞǌŝĂůŬůĞďĞƌƐ DD� ;DĞƚŚǇůŵĞƚŚĂĐƌǇůĂƚͿ͘ 
'ƌƵŶĚƐćƚǌůŝĐŚ ŝƐƚ ǌƵ ďĞĂĐŚƚĞŶ ƵŶĚ ŵƵƐƐ ŝŶ �ƵŬƵŶĨƚ ƉƌŽĚƵŬƚƐƉĞǌŝĨŝƐĐŚ ĂďŐĞƐƚŝŵŵƚ ǁĞƌĚĞŶ͕ ĚĂƐƐ ǌǁŝƐĐŚĞŶ ĚĞŶ 
ĞŝŶǌĞůŶĞŶ  DĂƚĞƌŝĂůŚĞƌƐƚĞůůĞƌŶ  dĞƐƚƐ  ĚƵƌĐŚŐĞĨƺŚƌƚ  ǁĞƌĚĞŶ͕  ǁĞůĐŚĞƌ  �ĂĐŚďĂŚŶĞŶƚǇƉ  ŵŝƚ  ǁĞůĐŚĞƌ 
<ůĞďĞǀŽƌďĞƌĞŝƚƵŶŐ ǁŝĞ ǌ͘�͘ WƌŝŵĞƌ͕ sŽƌĂŶƐƚƌŝĐŚ͕ ,ĂĨƚǀĞƌŵŝƚƚůĞƌ ƵŶĚ ǁĞůĐŚĞŵ <ůĞďĞƐƚŽĨĨ ƐŽǁŝĞ <ůĞďĞǀĞƌĨĂŚƌĞŶ 
ĂƵĨ  ĚĞŵ  <ƵŶƐƚƐƚŽĨĨĨůĂŶƐĐŚ  ĚĞƌ  /ŶƐƉĞŬƚŝŽŶƐͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ  ĂƵĨŐĞŬůĞďƚ  ǁĞƌĚĞŶ  ŬĂŶŶ͘  �ĂǌƵ  ƐŝŶĚ  ƵŶƚĞƌ 
�ŝŶďĞǌŝĞŚƵŶŐ ƐćŵƚůŝĐŚĞƌ DĂƚĞƌŝĂůŚĞƌƐƚĞůůĞƌ ǁĞŝƚĞƌĨƺŚƌĞŶĚĞ sĞƌƐƵĐŚĞ ŶŽƚǁĞŶĚŝŐ͘  
 
 
 
 
�bb. E8 
 

 
 
/ŵ  WƌŽƚŽƚǇƉĞŶǀĞƌƐƵĐŚ  ǁƵƌĚĞŶ  ϯ  ŬƌĞŝƐƌƵŶĚĞ  <ůĞďĞƌŝŶŐĞ  ĂƵĨŐĞďƌĂĐŚƚ͘  �Ğŝ  ĞŝŶĞƌ  ŵĂƌŬƚƌĞŝĨĞŶ  &ĞƌƚŝŐƵŶŐ  ĚĞƌ 
/ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ŬĂŶŶ ĚĞƌ <ƵŶƐƚƐƚŽĨĨďĂŚŶĞŶĂďƐĐŚŶŝƚƚ  ĂƵĐŚ  ǀŽůůĨůćĐŚŝŐ ŵŝƚ ĚĞŵ �ŶƐĐŚůƵƐƐĨůĂŶƐĐŚ 
ĚĞƌ /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ǀĞƌŬůĞďƚ ǁĞƌĚĞŶ͘ 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϲϭ 
 

 
 
�bb. E9 
 

 
 
/ŵ  ŐĞŐĞŶƐƚćŶĚůŝĐŚĞŶ  sĞƌƐƵĐŚ  ǁŝƌĚ  ĚĞƌ  <ƵŶƐƚƐƚŽĨĨĚĂĐŚďĂŚŶĞŶĂďƐĐŚŶŝƚƚ  ĂƵĨ  ĚĞƌ  hŶƚĞƌƐĞŝƚĞ  ĚĞƐ  /ŶƐƉĞŬƚŝŽŶƐͲ
ͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐƐĨůĂŶƐĐŚĞƐ ĂƵĨŐĞŬůĞďƚ͘  
 
 
 
 
 
�bb. E10 
 

 
 
�ƵƌĐŚ ŐůĞŝĐŚŵćƘŝŐĞŶ �ƌƵĐŬ ǁĞƌĚĞŶ ĚŝĞ ϯ ƌŝŶŐĨƂƌŵŝŐ ĂŶŐĞďƌĂĐŚƚĞŶ <ůĞďĞƌƐƚƌĞŝĨĞŶ ǌƵƐĂŵŵĞŶŐĞƉƌĞƐƐƚ ďŝƐ ĞƐ ǌƵ 
ĞŝŶĞŵ  <ůĞďĞƌĂƵƐƚƌŝƚƚ  Ăŵ  &ůĂŶƐĐŚĂƵƘĞŶďĞƌĞŝĐŚ  ŬĂŵ͘  'ĞŵćƘ  ,ĞƌƐƚĞůůĞƌĂŶŐĂďĞŶ  ĚĞƐ DD�Ͳ<ůĞďĞƌƐ  ǁŝƌĚ  ĞŝŶĞ 
dƌŽĐŬŶƵŶŐƐǌĞŝƚ ǀŽŶ у Ϯϰ ^ƚƵŶĚĞŶ ďĞŝ ƌĂƵŵŬůŝŵĂƚŝƐĐŚĞŶ �ĞĚŝŶŐƵŶŐĞŶ ĞƌǁĂƌƚĞƚ͘  
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ ϮϲϮ 
 

 
 
�bb. E11 
 

 
 
�ƵĨ  ĚĞƌ  /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐƐĨůĂŶƐĐŚŽďĞƌƐĞŝƚĞ  ǁŝƌĚ  ŝŵ  �ƵŐĞ  ĚĞƐ  WƌŽƚŽƚǇƉĞŶǀĞƌƐƵĐŚĞƐ  ĂƵĐŚ  ĞŝŶĞ 
WŽůǇŵĞƌďŝƚƵŵĞŶďĂŚŶ  ŵŝƚ  ĞŝŶĞƌ  �ŝĐŬĞ  ǀŽŶ  ϯ  ŵŵ͕  ǁĞůĐŚĞ  ĞŝŶƐĞŝƚŝŐ  ŵŝƚ  ĞŝŶĞƌ  ŬĂůƚƐĞůďƐƚŬůĞďĞŶĚĞŶ 
WŽůǇŵĞƌďŝƚƵŵĞŶŵĂƐƐĞ  ĂƵƐŐĞƐƚĂƚƚĞƚ  ŝƐƚ͕  ĂƵĨŐĞŬůĞďƚ͘  <ƌĞŝƐƌƵŶĚĞƌ  �ƵƐĐŚŶŝƚƚ  ĚĞƌ  ϯ  ŵŵ  ĚŝĐŬĞŶ 
WŽůǇŵĞƌďŝƚƵŵĞŶďĂŚŶ͘  �ƵƘĞŶĚƵƌĐŚŵĞƐƐĞƌ  ϴϬϬ  ŵŵ͕  ŬƌĞŝƐƌƵŶĚ  ĂƵƐŐĞƐĐŚŶŝƚƚĞŶĞ  PĨĨŶƵŶŐ  ŝŶ  �ĂŚŶĞŶŵŝƚƚĞ 
�ƵƌĐŚŵĞƐƐĞƌ  ϭϱϬ  ŵŵ͘  /Ŷ  ŐĞŐĞŶƐƚćŶĚůŝĐŚĞƌ  �ďďŝůĚƵŶŐ  ŝƐƚ  ĚŝĞ  ƐĐŚǁĂƌǌŐĞĨćƌďƚĞ͕  ƐĞůďƐƚŬůĞďĞŶĚĞ 
�ĂŚŶĞŶŽďĞƌĨůćĐŚĞ ĂďŐĞďŝůĚĞƚ͘  
 
 
 
�bb. E12 
 

 
 
/Ŷ  ĚĞŶ  ŶćĐŚƐƚĞŶ  �ƌďĞŝƚƐƐĐŚƌŝƚƚĞŶ  ǁŝƌĚ  ĚŝĞ  ƐĞůďƐƚŬůĞďĞŶĚĞ  �ĂŚŶĞŶŽďĞƌĨůćĐŚĞ  ĚĞƌ  �ŝƚƵŵĞŶďĂŚŶ  ƚŚĞƌŵŝƐĐŚ 
ĂŬƚŝǀŝĞƌƚ͘  �Ăŵŝƚ  ĚŝĞ  ƚŚĞƌŵŝƐĐŚ  ĂŬƚŝǀŝĞƌƚĞ  <ĂůƚƐĞůďƐƚŬůĞďĞĨůćĐŚĞ  ŶƵƌ  Ăŵ  /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐƐĨůĂŶƐĐŚ 
ŚĂĨƚĞƚ ƵŶĚ ŶŝĐŚƚ ĂƵĨ ĚĞƌ hŶƚĞƌƐĞŝƚĞ ĚĞƐ ĂƵĨŐĞŬůĞďƚĞŶ <ƵŶƐƚƐƚŽĨĨĚĂĐŚďĂŚŶĞŶĂďƐĐŚŶŝƚƚƐ ǁƵƌĚĞ ĚŝĞ KďĞƌĨůćĐŚĞ 
ĚĞƌ <ƵŶƐƚƐƚŽĨĨĚĂĐŚďĂŚŶ ŵŝƚ tĂĐŚƐƉĂƉŝĞƌ ĂďŐĞĚĞĐŬƚ͘ 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϲϯ 
 

 
 
�bb. E13 
 

 
 
dŚĞƌŵŝƐĐŚĞ  �ŬƚŝǀŝĞƌƵŶŐ  ĚĞƌ  ƐĞůďƐƚŬůĞďĞŶĚĞŶ  �ŝƚƵŵĞŶƐĐŚŝĐŚƚ  ŝŶ  ĚĞƌ  �ƌĞŝƚĞ  ĚĞƐ  /ŶƐƉĞŬƚŝŽŶƐͲ
ͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐƐĂŶƐĐŚůƵƐƐĨůĂŶƐĐŚĞƐ ;ĐĂ͘ ϰϬϬ ŵŵͿ͘ 
 
 
 
 
�bb. E14 
 

 
 
�Ğƌ ƚŚĞƌŵŝƐĐŚ ĂŬƚŝǀŝĞƌƚĞ ŬĂůƚƐĞůďƐƚŬůĞďĞŶĚĞ �ŝƚƵŵĞŶĂďƐĐŚŶŝƚƚ ǁŝƌĚ ĂƵĨ ĚĞŶ �ŶƐĐŚůƵƐƐĨůĂŶƐĐŚ ĂƵĨŐĞďƌĂĐŚƚ ƵŶĚ 
ŝŵ  �ĞƌĞŝĐŚ  ĚĞƌ  ǀŽƌŐĞƐĞŚĞŶĞŶ  sĞƌŬůĞďƵŶŐƐǌŽŶĞ ŵŝƚƚĞůƐ  �ŶĚƌƵĐŬƌŽůůĞ  ĨĞƐƚ  ĂƵĨ  ĚĞŶ  &ůĂŶƐĐŚ  ĚĞƌ  /ŶƐƉĞŬƚŝŽŶƐͲͬ 
�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ĂƵĨŐĞƉƌĞƐƐƚ͘  
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϲϰ 
 

 
 
�bb. E15 
 

 
 
hŶƚĞƌ tĞƌŬƐƚćƚƚĞŶďĞĚŝŶŐƵŶŐĞŶ  ;у ϭϲΣ�͕ ϰϱй  ƌĞůĂƚŝǀĞ  >ƵĨƚĨĞƵĐŚƚŝŐŬĞŝƚͿ ǁĂƌ ŶĂĐŚ ĐĂ͘ ϲϬ ŵŝŶ͘ ĚĞƌ ďŝƚƵŵŝŶƂƐĞ 
�ŶƐĐŚůƵƐƐĨůĂŶƐĐŚ ĂƵƐŐĞŬƺŚůƚ ƵŶĚ ĚŝĞ DĂƚĞƌŝĂůƚĞŵƉĞƌĂƚƵƌ ĂŶ ĚŝĞ /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ĂŶŐĞƉĂƐƐƚ͘ 
 
 
 
 
 
�bb. E16 
 

 
 
�ƵĨ  ĚĞƌ  KďĞƌƐĞŝƚĞ  ĚĞƐ  /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐƐĨůĂŶƐĐŚĞƐ  ǁĂƌ  ŶƵŶ  ĚŝĞ  ƵŶƚĞƌƐĞŝƚŝŐ  ƐĞůďƐƚŬůĞďĞŶĚĞ 
WŽůǇŵĞƌďŝƚƵŵĞŶďĂŚŶ  ĂƵĨŐĞŬůĞďƚ͕  ƵŶƚĞƌƐĞŝƚŝŐ  ĚĞƐ  �ŶƐĐŚůƵƐƐĨůĂŶƐĐŚĞƐ  ďĞĨĂŶĚ  ƐŝĐŚ  ĚŝĞ  ŵŝƚƚĞůƐ  DD�Ͳ<ůĞďĞƌ 
ĂƵĨŐĞŬůĞďƚ &WKͲ<ƵŶƐƚƐƚŽĨĨĚĂĐŚďĂŚŶ͘  
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϲϱ 
 

 
 
�bb. E1ϳ 
 

 
 
sŽƌďĞƌĞŝƚĞŶ ĚĞƌ /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ǌƵŵ ,ĂĨƚĂďǌƵŐƐƚĞƐƚ ĂŶ ĚĞƌ ŽďĞƌͲ ƵŶĚ ƵŶƚĞƌƐĞŝƚŝŐ ĂƵĨŐĞďƌĂĐŚƚĞŶ 
�ĂĐŚďĂŚŶ͘  �ĞŐŽŶŶĞŶ  ǁƵƌĚĞ  ŵŝƚ  ĚĞŵ  ƵŶƚĞƌƐĞŝƚŝŐ  ƐĞůďƐƚŬůĞďĞŶĚĞŶ  WŽůǇŵĞƌďŝƚƵŵĞŶĂďƐĐŚŶŝƚƚ͘  sŽŶ  ĚĞƌ 
�ŝŶďƌŝŶŐƂĨĨŶƵŶŐƐŵŝƚƚĞ  ďŝƐ  ǌƵŵ �ŝƚƵŵĞŶĨůĂŶƐĐŚĂƵƘĞŶƵŵĨĂŶŐ ǁƵƌĚĞ  ĚŝĞ  �ŝƚƵŵĞŶďĂŚŶ  ŝŶ  ĞŝŶĞƌ  ^ƚƌĞŝĨĞŶďƌĞŝƚĞ 
ǀŽŶ у ϱϬ ŵŵ ĞŝŶŐĞƐĐŚŶŝƚƚĞŶ͘  
 
 
 
 
�bb. E18 
 

 
 
�ŝĞ  ^ĐŚćůǌƵŐƉƌƺĨƵŶŐ  ŐĞƐƚĂůƚĞƚĞ  ƐŝĐŚ  ŝŶ  ũĞŶĞƌ  &Žƌŵ͕  ĚĂƐƐ  ĚĞƌ  �ŝƚƵŵĞŶďĂŚŶĞŶƐƚƌĞŝĨĞŶ  Ăŵ  �ƵƘĞŶƵŵĨĂŶŐ  ƉĞƌ 
,ĂŶĚ ŚŽĐŚŐĞǌŽŐĞŶ ƵŶĚ ZŝĐŚƚƵŶŐ �ŝŶďƌŝŶŐƂĨĨŶƵŶŐƐŵŝƚƚĞůƉƵŶŬƚ ďĞǁĞŐƚ ǁƵƌĚĞ͘ �Ğƌ <ƌĂĨƚĂƵĨǁĂŶĚ ǁĂƌ ŝŶ ĚĞƌ ϰͲ
ƚĞŝůŝŐĞŶ ,ĂĨƚĂďǌƵŐƐƐŬĂůĂ ŵŝƚ Stufe 2 ‐ mäßiger Kraftaufwand ĞŝŶǌƵƌĞŝŚĞŶ͘  
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϲϲ 
 

 
 
ϰ ƐƚƵĨŝŐĞ ^ŬĂůĂ Ĩƺƌ ĚĞŶ ,ĂĨƚĂďǌƵŐƐƚĞƐƚ ŝŵ ^ĐŚćůǀĞƌĨĂŚƌĞŶ ƉĞƌ ,ĂŶĚ 
 

Ϭ  с  ŬĂƵŵ  ŶĞŶŶĞŶƐǁĞƌƚĞ  <ƌĂĨƚ  Ĩƺƌ  ĚĞŶ  ^ĐŚćůƚĞƐƚ  ĂƵĨǌƵǁĞŶĚĞŶ͘  ^ĐŚćůƚĞƐƚ  ŬĂŶŶ ŵŝƚ  ĞŝŶĞƌ  ,ĂŶĚ  ƵŶĚ 
ĞŝŶĞŵ &ŝǆŝĞƌĞŶ ĚĞƐ �ĂĐŚďĂŚŶĞŶƐƚƌĞŝĨĞŶƐ ŵŝƚ Ϯ &ŝŶŐĞƌ ĞƌĨŽůŐĞŶ͘ 

 
ϭ  с  ŵćƘŝŐĞƌ  <ƌĂĨƚĂƵĨǁĂŶĚ͘  �ĂƐ  &ŝǆŝĞƌĞŶ  ĚĞƐ  �ĂĐŚďĂŚŶĞŶƐƚƌĞŝĨĞŶƐ  ŝƐƚ  ŵŝƚ  ĚĞƌ  ŐĂŶǌĞŶ  ,ĂŶĚ 
ĞƌĨŽƌĚĞƌůŝĐŚ͕  ůŽŬĂůĞ ĚƵŶŬůĞ ƵŶĚ ŵĂƚƚĞ KďĞƌĨůćĐŚĞ ĚĞƐ ǀĞƌŬůĞďƚĞŶ �ŝƚƵŵĞŶďĂŚŶĞŶƐƚƌĞŝĨĞŶƐ͘ <ĞŝŶĞ ďŝƐ 
ŐĞƌŝŶŐĞ �ŝŵĞŶƐŝŽŶƐćŶĚĞƌƵŶŐ ĚĞƐ �ĂŚŶĞŶƐƚƌĞŝĨĞŶƐ͘ 

 
Ϯ с ŚŽŚĞƌ <ƌĂĨƚĂƵĨǁĂŶĚ͘ /ŵ �ƵŐĞ ĚĞƐ ^ĐŚćůǀĞƌƐƵĐŚĞƐ ƐŝŶĚ ďĞŝĚĞ ,ćŶĚĞ ĞƌĨŽƌĚĞƌůŝĐŚ͕ ƚĞŝůǁĞŝƐĞ ŚĂĨƚĞƚ 
ĚŝĞ hŶƚĞƌŐƌƵŶĚŽďĞƌĨůćĐŚĞ ĂƵĨ ĚĞƌ <ůĞďĞŽďĞƌĨůćĐŚĞ ĚĞƌ �ŝƚƵŵĞŶďĂŚŶ͕ ĚĞƵƚůŝĐŚĞ >ćŶŐƐǀĞƌĨŽƌŵƵŶŐ ĚĞƐ 
�ŝƚƵŵĞŶďĂŚŶĞŶƐƚƌĞŝĨĞŶƐ͘ 

 
ϯ с ĞŝŶ ,ĂĨƚĂďǌƵŐ ŝƐƚ ǀŽŵ hŶƚĞƌŐƌƵŶĚ ŶƵƌ ƵŶƚĞƌ �ĞƌƐƚƂƌƵŶŐ ĚĞƌ �ŝƚƵŵĞŶďĂŚŶ ŵƂŐůŝĐŚ͕ ĞƐ ŬŽŵŵƚ ǌƵŵ 
�ĞůĂŵŝŶŝĞƌĞŶ  ĚĞƌ  �ďĚŝĐŚƚƵŶŐƐďĂŚŶ͕  ĚĂƐ  ďĞĚĞƵƚĞƚ͕  ĚĂƐƐ  ĚŝĞ  ŵŝƚ  ĚĞŵ  hŶƚĞƌŐƌƵŶĚ  ǀĞƌŬůĞďƚĞ 
�ŝƚƵŵĞŶďĂŚŶĞŶƐĐŚŝĐŚƚ  Ăŵ  hŶƚĞƌŐƌƵŶĚ  ŚĂĨƚĞŶ  ďůĞŝďƚ  ƵŶĚ  ĚŝĞ  �ďĚŝĐŚƚƵŶŐƐďĂŚŶ  ŝŵ  YƵĞƌƐĐŚŶŝƚƚ 
ŐĞƚƌĞŶŶƚ ǁŝƌĚ͘ 

 
 
 
�bb. E19 
 

 
 
�ƵŶŬůĞ ŵĂƚƚĞ &ćƌďƵŶŐ ĚĞƌ �ŝƚƵŵĞŶďĂŚŶĞŶŽďĞƌĨůćĐŚĞ ǁĞůĐŚĞ ŝŵ �ƵŐĞ ĚĞƐ ,ĂĨƚǀĞƌƐƵĐŚĞƐ ĞŝŶ /ŶĚŝǌ Ĩƺƌ ŵćƘŝŐĞŶ 
<ƌĂĨƚĂƵĨǁĂŶĚ ǁĂƌ͘ �ŝŶĞ sĞƌĨŽƌŵƵŶŐ ĚĞƐ �ĂĐŚďĂŚŶĞŶƐƚƌĞŝĨĞŶƐ ǁĂƌ ŶŝĐŚƚ ĨĞƐƚǌƵƐƚĞůůĞŶ͘  
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϲϳ 
 

 
 
�bb. E20 
 

 
 
/ŶƐŐĞƐĂŵƚ ǁƵƌĚĞŶ ϰ ,ĂĨƚĂďǌƵŐƐǀĞƌƐƵĐŚĞ ĚƵƌĐŚŐĞĨƺŚƌƚ͕ ǁŽďĞŝ ϰ ǆ ĚĂƐ �ƌŐĞďŶŝƐ 1= mäßiger Kraftaufwand  ŝŵ 
^ĐŚćůǀĞƌƐƵĐŚ  ĨĞƐƚǌƵƐƚĞůůĞŶ  ǁĂƌ͘  &ƺƌ  ĞŝŶ  ŵĂƌŬƚƌĞŝĨĞƐ  WƌŽĚƵŬƚ  ǁŝƌĚ  ĞƐ  ĞƌĨŽƌĚĞƌůŝĐŚ  ƐĞŝŶ͕  ĚĞŶ 
<ƵŶƐƚƐƚŽĨĨĂŶƐĐŚůƵƐƐĨůĂŶƐĐŚ ŵŝƚ ŐĞĞŝŐŶĞƚĞŶ ,ĂĨƚďƌƺĐŬĞŶ ǀŽƌǌƵďĞŚĂŶĚĞůŶ͕  ƐŽĚĂƐƐ ĚŝĞ <ůĞďĞǀĞƌďŝŶĚƵŶŐ ĂƵĨ ĚŝĞ 
^ƚƵĨĞ  2=  hoher  Kraftaufwand  ŐĞƐƚĞŝŐĞƌƚ  ǁĞƌĚĞŶ  ŬĂŶŶ͘  'ƌƵŶĚƐćƚǌůŝĐŚ  ŝƐƚ  ũĞĚŽĐŚ  ĂƵƐǌƵĨƺŚƌĞŶ͕  ĚĂƐƐ  ĚŝĞ 
tĂƐƐĞƌĚŝĐŚƚŚĞŝƚ  ĚĞƐ  �ŶƐĐŚůƵƐƐĨůĂŶƐĐŚĞƐ  ďĞŝ  ŐĞŐĞŶƐƚćŶĚůŝĐŚĞƌ  �ƵƐĨƺŚƌƵŶŐ  ŵŝƚ  1=  mäßigem  Kraftaufwand 
ĞƌƌĞŝĐŚƚ ǁĞƌĚĞŶ ǁƺƌĚĞ͕ ĚĂ ĞŝŶĞ ^ĐŚćůďĞůĂƐƚƵŶŐ ĚĞƐ �ŶƐĐŚůƵƐƐĨůĂŶƐĐŚĞƐ ŝŵ ĞŝŶŐĞďĂƵƚĞŶ �ƵƐƚĂŶĚ ŶŝĐŚƚ ĞƌĨŽůŐƚ͘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϲϴ 
 

 
 
�bb. E21 
 

 
 
,ĂĨƚĂďǌƵŐƐƚĞƐƚ  ŝŶ  &Žƌŵ  ǀŽŶ  ^ĐŚćůǀĞƌƐƵĐŚĞŶ  ĂƵĨ  ĚĞŵ  ĂŶ  ĚĞƌ  /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐƐĨůĂŶƐĐŚƵŶƚĞƌƐĞŝƚĞ 
ĂƵĨŐĞŬůĞďƚĞŶ <ƵŶƐƚƐƚŽĨĨďĂŚŶĞŶĂďƐĐŚŶŝƚƚ͘ �ŝĞ <ƵŶƐƚƐƚŽĨĨďĂŚŶ ǁŝƌĚ ǀŽŶ ĚĞƌ ŬƌĞŝƐƌƵŶĚĞŶ /ŶŶĞŶƂĨĨŶƵŶŐ ŝŶ ĞŝŶĞƌ 
^ƚƌĞŝĨĞŶďƌĞŝƚĞ  ǀŽŶ  у  ϱϬ ŵŵ  ďŝƐ  ǌƵƌ  ćƵƘĞƌĞŶ  �ĞŐƌĞŶǌƵŶŐ  ĚĞƐ  &ůĂŶƐĐŚĞƐ  ĞŝŶŐĞƐĐŚŶŝƚƚĞŶ͘  �Ğƌ  ,ĂĨƚĂďǌƵŐƐƚĞƐƚ 
ŚĂƚƚĞ  ǌƵŵ  �ƌŐĞďŶŝƐ͕  ĚĂƐƐ  ŝŵ  ^ĐŚćůǀĞƌƐƵĐŚ  1=  mäßiger  Kraftaufwand  ĂƵĨǌƵǁĞŶĚĞŶ  ǁĂƌ͘  �ŝĞ  <ůĞďĞŵĂƐƐĞ 
ŚĂĨƚĞƚĞ Ăŵ <ƵŶƐƚƐƚŽĨĨĨůĂŶƐĐŚ ĚĞƌ �ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ĚĞƌĂƌƚ ŚŽĐŚ͕ ĚĂƐƐ ƐŝĞ ŶƵƌ ŵŝƚ ŵĞĐŚĂŶŝƐĐŚĞŵ �ƵĨǁĂŶĚ ǀŽŵ 
<ƵŶƐƚƐƚŽĨĨĨůĂŶƐĐŚ ĂďŐĞƚƌĞŶŶƚ ǁĞƌĚĞŶ ŬŽŶŶƚĞ͘  
 
 
 
 
�bb. E22 
 

 
 
�ŝĞ ,ĂĨƚƵŶŐ ĚĞƐ <ůĞďĞƌƐ ĂƵĨ ĚĞƌ �ĂĐŚďĂŚŶĞŶŽďĞƌĨůćĐŚĞ ǁĂƌ ĂůƐ 1= mäßig ĞŝŶǌƵƐƚƵĨĞŶ͘ 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϲϵ 
 

 
 
�bb. E23 
 

 
 
/ŶƐŐĞƐĂŵƚ ǁƵƌĚĞŶ ϰ ,ĂĨƚĂďǌƵŐƐƚĞƐƚƐͲ^ĐŚćůǀĞƌƐƵĐŚĞ ĚƵƌĐŚŐĞĨƺŚƌƚ͕ ĚĂƐ �ƌŐĞďŶŝƐ ǁĂƌ ďĞŝ ĂůůĞŶ ϰ ^ĐŚćůǀĞƌƐƵĐŚĞŶ 
ŝĚĞŶƚ ƵŶĚ ĂůƐ 2= mäßiger Kraftaufwand ǌƵ ďĞǁĞƌƚĞŶ͘ 
 
 
 
�usammenfassung: 
 
�Ğƌ WƌŽƚŽƚǇƉ ĚĞƌ /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ǁƵƌĚĞ ĂƵĨ ĚĞƌ <ƵŶƐƚƐƚŽĨĨďĂƐŝƐ ǀŽŶ D��^ ;DĞƚŚǇůŵĞƚŚĂĐƌǇůĂƚͲ 
�ĐƌǇůŶŝƚƌŝůͲ�ƵƚĂĚŝĞŶͲ^ƚǇƌŽůͿ ŚĞƌŐĞƐƚĞůůƚ͘  
 
�ŝĞ ,ĂĨƚƵŶŐ ĚĞƌ ƐĞůďƐƚŬůĞďĞŶĚĞŶ WŽůǇŵĞƌďŝƚƵŵĞŶďĂŚŶ ĂƵĨ ĚĞŵ <ƵŶƐƚƐƚŽĨĨĂŶƐĐŚůƵƐƐĨůĂŶƐĐŚ ǁĂƌ ĂůƐ 2= mäßig 
ǌƵ  ďĞƵƌƚĞŝůĞŶ͘  /Ŷ  ǁĞŝƚĞƌĞŶ  sĞƌƐƵĐŚĞŶ  ƐŝŶĚ  ŐĞĞŝŐŶĞƚĞ  ,ĂĨƚďƌƺĐŬĞŶ  ƵŶĚ  sŽƌĂŶƐƚƌŝĐŚŵŝƚƚĞů͕  ǁĞůĐŚĞ  ǌǁŝƐĐŚĞŶ 
^ĞůďƐƚŬůĞďĞďĂŚŶ ƵŶĚ <ƵŶƐƚƐƚŽĨĨĨůĂŶƐĐŚ ĂƵĨŐĞďƌĂĐŚƚ ǁĞƌĚĞŶ ŵƺƐƐĞŶ͕ ǌƵ ƉƌƺĨĞŶ͘  
 
�ŝĞ  sĞƌďŝŶĚƵŶŐ  ǌǁŝƐĐŚĞŶ  <ƵŶƐƚƐƚŽĨĨĚĂĐŚďĂŚŶ  ƵŶĚ  <ƵŶƐƚƐƚŽĨĨĨůĂŶƐĐŚ  ǁĂƌ  ĂůƐ  2=  mäßig  ǌƵ  ďĞƵƌƚĞŝůĞŶ͘  /Ŷ 
ǁĞŝƚĞƌĞŶ sĞƌƐƵĐŚĞŶ ŝƐƚ ĚŝĞ �ƵƐĂŵŵĞŶĂƌďĞŝƚ ŵŝƚ �ĂĐŚďĂŚŶĞŶŚĞƌƐƚĞůůĞƌŶ ĞƌĨŽƌĚĞƌůŝĐŚ͕ ǁĞůĐŚĞ ƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞ 
�ĂĐŚďĂŚŶĞŶƚǇƉĞŶ  ŵŝƚ  ƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞƌ  <ƵŶƐƚƐƚŽĨĨǌƵƐĂŵŵĞŶƐĞƚǌƵŶŐ  ƉƌŽĚƵǌŝĞƌĞŶ͕  Ƶŵ  ŐĞĞŝŐŶĞƚĞ 
ƉƌŽĚƵŬƚƐƉĞǌŝĨŝƐĐŚ  ĂďŐĞƐƚŝŵŵƚĞ  ƵŶĚ  ŐĞĞŝŐŶĞƚĞ  <ůĞďƐƚŽĨĨĞ  ǌǁŝƐĐŚĞŶ  ĚĞŶ  �ĂĐŚďĂŚŶĞŶƉƌŽĚƵŬƚĞŶ  ƵŶĚ  ĚĞŵ 
<ƵŶƐƚƐƚŽĨĨĨůĂŶƐĐŚ  ĚĞƌ  /ŶƐƉĞŬƚŝŽŶƐͲͬ�ŝŶďƌŝŶŐƂĨĨŶƵŶŐ͕  Ĩƺƌ  ŬƺŶĨƚŝŐ  ŵĂƌŬƚƌĞŝĨĞ  WƌŽĚƵŬƚĞ͕  ǌƵ  ĞǀĂůƵŝĞƌĞŶ  ƵŶĚ  ǌƵ 
ƉƌƺĨĞŶ͘  
 
�ŝĞůƐĞƚǌƵŶŐ ŝƐƚ ĞƐ ĞŝŶĞŶ ,ĂĨƚĂďǌƵŐ ŵŝƚ 3= hoher Kraftaufwand ǌƵ ĞƌƌĞŝĐŚĞŶ͘ 
 
�Ğƌ  WƌŽƚŽƚǇƉ  ǁƵƌĚĞ  ŵĞŚƌĨĂĐŚ  ǀŽŶ  ƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞŶ  WĞƌƐŽŶĞŶ  ďĞůĂƐƚĞƚ  ǁŝĞ  ǌ͘�͘  ĂƵĨ  ĚĞŵ  ^ĐŚƌĂƵďĚĞĐŬĞů 
ƐƚĞŚĞŶĚ ŽĚĞƌ ĚŝĞƐĞŶ ďĞŐĞŚĞŶĚ͘ �ŝĞƐĞ �ĞůĂƐƚƵŶŐĞŶ ǁƵƌĚĞŶ ĂƵĐŚ ďĞŝ ƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞŶ dĞŵƉĞƌĂƚƵƌĞŶ͕ ĞŝŶŵĂů 
ďĞŝ  ZĂƵŵƚĞŵƉĞƌĂƚƵƌ  у  ϮϮΣ�  ƵŶĚ  ĚĂŶŶ  ŶĂĐŚ  ĞŝŶĞƌ  >ĂŐĞƌƵŶŐ  ŝŵ  &ƌĞŝĞŶ  ďĞŝ  у  ͲϯΣ�  ǀŽƌŐĞŶŽŵŵĞŶ͘  �ŵ 
<ƵŶƐƚƐƚŽĨĨĨŽƌŵƚĞŝů ŬŽŶŶƚĞ ŬĞŝŶĞ ƌĞůĞǀĂŶƚĞ �ĞƐĐŚćĚŝŐƵŶŐ ĨĞƐƚŐĞƐƚĞůůƚ ǁĞƌĚĞŶ͘  
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ ϮϳϬ 
 

 
 
�ŝĞ tĂƐƐĞƌĚŝĐŚƚŚĞŝƚ  ǁƵƌĚĞ  Ăŵ  WƌŽƚŽƚǇƉ  ŝŶ  ũĞŶĞƌ  &Žƌŵ  ŐĞƚĞƐƚĞƚ͕  ĚĂƐƐ  ĚŝĞ  �ŝŶďŝŶĚĞͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ  ĂƵĨ 
ĚĞŵ ^ĐŚƌĂƵďĚĞĐŬĞů ůŝĞŐĞŶĚ ŝŶ WŽƐŝƚŝŽŶ ŐĞďƌĂĐŚƚ ǁƵƌĚĞ͘ �ĂŶŶ ǁƵƌĚĞ ĚĞƌ ZŽŚƌŝŶŶĞŶƌĂƵŵ ŵŝƚ tĂƐƐĞƌ ĂƵĨŐĞĨƺůůƚ 
ƵŶĚ ϰϴ ^ƚƵŶĚĞŶ ŐĞůĂŐĞƌƚ͘ �Ɛ ŬŽŶŶƚĞŶ ŬĞŝŶĞ tĂƐƐĞƌĂƵƐƚƌŝƚƚĞ ďĞŽďĂĐŚƚĞƚ ǁĞƌĚĞŶ͘ �ŝĞƐĞ WƌƺĨƵŶŐ ĞƌĨŽůŐƚĞ ŶĂĐŚ 
ĚĞƌ ŵĞĐŚĂŶŝƐĐŚĞŶ �ĞůĂƐƚƵŶŐ ĚƵƌĐŚ �ĞŐĞŚĞŶ ďĞŝ /ŶŶĞŶͲ ƵŶĚ �ƵƘĞŶƚĞŵƉĞƌĂƚƵƌůĂŐĞƌƵŶŐ͘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϳϭ 
 

 
 

26  P>�EhE'S�,E�<>/STE  
 
 
�ŝĞ  ŶĂĐŚĨŽůŐĞŶĚ  ĂŶŐĞĨƺŚƌƚĞŶ͕  ŝŶ  ĚĞƌ  WůĂŶƵŶŐ  ǌƵ  ďĞĂĐŚƚĞŶĚĞŶ  WƵŶŬƚĞ  ŚĂďĞŶ  ŬĞŝŶĞŶ  �ŶƐƉƌƵĐŚ  ĂƵĨ 
sŽůůƐƚćŶĚŝŐŬĞŝƚ ƵŶĚ ƐŝŶĚ ũĞ ŶĂĐŚ WƌŽũĞŬƚ ŝŶĚŝǀŝĚƵĞůů ĂŶǌƵƉĂƐƐĞŶ͘  
 
 

'ebäudedaten 

KďũĞŬƚŶĂŵĞ   

KďũĞŬƚƐƚĂŶĚŽƌƚ   

�ǆƉŽƐŝƚŝŽŶ ĚĞƐ 'ĞďćƵĚĞĚĂĐŚĞƐ ;ĨƌĞŝƐƚĞŚĞŶĚ͕ 
ƵŵďĂƵƚͿ  

 

KďũĞŬƚŶƵƚǌƵŶŐ   

�ĞƐŽŶĚĞƌĞ ZŝƐŝŬĞŶ ŚŝŶƐŝĐŚƚůŝĐŚ &ĞƵĐŚƚĞƐĐŚƵƚǌ   

'ĞďćƵĚĞĨŽƌŵ   

'ĞďćƵĚĞŚƂŚĞ   

KďũĞŬƚƐƚĂŶĚŽƌƚ ǌƵƌ DĞĞƌĞƐŚƂŚĞ   

<ůŝŵĂĚĂƚĞŶ ŽƌƚƐĂďŚćŶŐŝŐ   

�ŵƉĨĂŶŐƐůĞŝƐƚƵŶŐ '^DͲ^ŝŐŶĂů   

mďĞƌŐĂďĞ ĞŝŶĞƐ sĞƌůĞŐĞƉůĂŶƐ ĂŶ ĚĞŶ �ƵĨƚƌĂŐŐĞďĞƌ   

�ďƐĐŚůƵƐƐ ĞŝŶĞƌ tĂƌƚƵŶŐͲ ƵŶĚ /ŶƐƚĂŶĚŚĂůƚƵŶŐ ĚĞƐ 
&ĞƵĐŚƚĞŵŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵƐ  

 

�ďŬůćƌĞŶ &ĞƵĐŚƚĞŵŽŶŝƚŽƌŝŶŐ ŵŝƚ �ůŝƚǌƐĐŚƵƚǌͲ ƵŶĚ 
,ĂƵƐƚĞĐŚŶŝŬƵŶƚĞƌŶĞŚŵĞŶ  

 

�ĂĐŚ Ͳ tĂƌƚƵŶŐƐͲ ƵŶĚ /ŶƐƚĂŶĚŚĂůƚƵŶŐƐĂŶůĞŝƚƵŶŐ Ĩƺƌ 
ĚĞŶ �ƵĨƚƌĂŐŐĞďĞƌ 

 

   

<onstruktionsdaten 

�ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ   

�ŝĨĨƵƐŝŽŶƐŚĞŵŵĞŶĚĞ ^ĐŚŝĐŚƚ ;�ĂŵƉĨƐƉĞƌƌĞͿ ŝŵ 
'ĞĨćůůĞ 

 

�ŝĐŬĞ ĚĞƌ tćƌŵĞĚćŵŵƵŶŐ   

�ŝĐŬĞ ĚĞƌ tćƌŵĞĚćŵŵƵŶŐ ŽďĞƌŚĂůď ĚĞƐ ^ĞŶƐŽƌƐ   

^ƉĞǌŝĨŝŬĂƚŝŽŶ ĚĞƌ �ĞĐŬĞŶŬŽŶƐƚƌƵŬƚŝŽŶ ;�ĞƚŽŶ͕ ,Žůǌ͕ 
DĞƚĂůů͕ &ƵŐĞŶ ŝŶ KƌƚďĞƚŽŶ ŽĚĞƌ ŬĞŝŶĞ &ƵŐĞŶͿ 

 

�ĞǁƵƐƐƚĞ ŚŽƌŝǌŽŶƚĂůĞ >ƵĨƚƐƚƌƂŵƵŶŐ ŝŵ 
�ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ 

 

�ĂƵĞƌŚĂĨƚĞ sĞƌƐĐŚĂƚƚƵŶŐ ĚĞƌ ^ĞŶƐŽƌƉŽƐŝƚŝŽŶ   

�ďƐĐŚŽƚƚƵŶŐĞŶ ǀŽƌŚĂŶĚĞŶ   



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ ϮϳϮ 
 

'ĞĨćůůĞ ŝŶ ĚĞƌ �ďĚŝĐŚƚƵŶŐƐĞďĞŶĞ   

^ĐŚŝĐŚƚĞŶ ĂƵĨ ĚĞƌ �ďĚŝĐŚƚƵŶŐƐĞďĞŶĞ   

KďĞƌĨůćĐŚĞŶĨĂƌďĞ ĚĞƌ �ĂĐŚĂďĚŝĐŚƚƵŶŐ   

KďĞƌĨůćĐŚĞŶƌĂƵŚĞŝƚ ĚĞƌ �ĂĐŚĂďĚŝĐŚƚƵŶŐ   

�ďƐƚĂŶĚ ĚĞƌ ^ĞŶƐŽƌĞŶ ǌƵĞŝŶĂŶĚĞƌ   

�ŶǌĂŚů ĚĞƌ ^ĞŶƐŽƌĞŶ   

WƵŶŬƚƵĞůůĞ ^ĞŶƐŽƌƉŽƐŝƚŝŽŶ    

�ŶƚĨĞƌŶƵŶŐ ĚĞƐ ^ĞŶƐŽƌƐ ǀŽŶ �ĂĐŚĚƌŝŶŐƵŶŐĞŶ͕ ǁŝĞ ǌ͘�͘ 
�ƚƚŝŬĞŶ͕ �ĂĐŚƌĂŶĚĂďƐĐŚůƵƐƐ͕ �ĂĐŚůƺĨƚĞƌ 

 

^ĞŶƐŽƌ WŽƐŝƚŝŽŶ EćŚĞ tćƌŵĞďƌƺĐŬĞŶ   

^ĞŶƐŽƌ WŽƐŝƚŝŽŶ ƵŶƚĞƌŚĂůď ǀŽŶ ŝŶŶĞŶůŝĞŐĞŶĚĞŶ 
ZŝŶŶĞŶ   

 

�ƌƚ ĚĞƌ �ŝŶďƌŝŶŐƂĨĨŶƵŶŐ ;ǌ͘�͘ ZŽŚƌ ǁĞůĐŚĞƐ ǀŽŶ ĚĞƌ 
�ĂŵƉĨƐƉĞƌƌŽďĞƌĨůćĐŚĞ ďŝƐ �ĂĐŚĨůćĐŚĞ ĂƵƘĞŶ ŐĞǌŽŐĞŶ 
ǁŝƌĚ ŽĚĞƌ �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ ǁŝĞ ďƐƉǁ͘ &Ă͘ 
ďŵŽŶĐ ŽĚĞƌ 'ƌƵŵďĂĐŚͿ 

 

WĂƌĂůůĞů ĞŝŶŐĞƐĞƚǌƚĞ DŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵĞ ;ǌ͘�͘ 
�ŝĐŚƚŚĞŝƚƐŵŽŶŝƚŽƌŝŶŐ ŽĚĞƌ >ĞĐŬŽƌƚƵŶŐͿ 

 

�ĂƚĞŶĂƵƐůĞƐĞŶ ŵŝƚƚĞůƐ �ůƵĞƚŽŽƚŚ   

�ĂƚĞŶƺďĞƌƚƌĂŐƵŶŐ ƺďĞƌ '^D   

�ĂƵƉŚǇƐŝŬĂůŝƐĐŚĞ �ĞƌĞĐŚŶƵŶŐ ǀŽƌŚĂŶĚĞŶ   

   

�atenausǁertung 

^ĞŶƐŽƌĞŝŶďĂƵ   

^ĞŶƐŽƌĞƌƐƚĂŬƚŝǀŝĞƌƵŶŐ   

^ĞŶƐŽƌŶƵŵŵĞƌ   

tĞƌ ǀĞƌǁĂůƚĞƚ ĚŝĞ DĞƐƐĚĂƚĞŶ   

/ŶŶĞŶƌĂƵŵŬůŝŵĂĚĂƚĞŶ ŐĞŵĞƐƐĞŶͬĂďŐĞŶŽŵŵĞŶ   

tĞƌ ǁĞƌƚĞƚ ĚŝĞ DĞƐƐĚĂƚĞŶ ĂƵƐ ƵŶĚ ŝŶĨŽƌŵŝĞƌƚ ĚĞŶ 
WƌŽũĞŬƚďĞƚƌĞŝďĞƌ 

 

EŽƚŝǌ ĚĞƌ &ĞƵĐŚƚĞͲ ƵŶĚ dĞŵƉĞƌĂƚƵƌĞƌƐƚŵĞƐƐƵŶŐ   

   

 
�ŝĞ  �ŚĞĐŬůŝƐƚĞŶ  ĞƌůĞŝĐŚƚĞƌŶ  ĚŝĞ  WůĂŶƵŶŐ  ƵŶĚ  ĚĞŶ  �ŝŶďĂƵ  ǀŽŶ  &ĞƵĐŚƚĞŵŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵĞŶ  ƵŶĚ  ĚŝĞŶĞŶ  ĂůƐ 
ŝŶƚĞƌŶĞ ,ŝůĨĞƐƚĞůůƵŶŐ Ĩƺƌ ĚĞŶ WůĂŶĞƌ ƵŶĚ ĚĞŶ ,ĂŶĚǁĞƌŬĞƌ͘ 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϳϯ 
 

 
 

2ϳ  �hSFm,ZhE'S�,E�<>/STE  
 

 
�ŝĞ  ŶĂĐŚĨŽůŐĞŶĚ  ĂŶŐĞĨƺŚƌƚĞŶ͕  ŝŶ  ĚĞƌ  �ƵƐĨƺŚƌƵŶŐ  ǌƵ  ďĞĂĐŚƚĞŶĚĞŶ  WƵŶŬƚĞ  ŚĂďĞŶ  ŬĞŝŶĞŶ  �ŶƐƉƌƵĐŚ  ĂƵĨ 
sŽůůƐƚćŶĚŝŐŬĞŝƚ ƵŶĚ ƐŝŶĚ ũĞ ŶĂĐŚ WƌŽũĞŬƚ ŝŶĚŝǀŝĚƵĞůů ĂŶǌƵƉĂƐƐĞŶ͘  
 

'ebäudedaten 

KďũĞŬƚŶĂŵĞ   

KďũĞŬƚƐƚĂŶĚŽƌƚ   

�ǆƉŽƐŝƚŝŽŶ ĚĞƐ 'ĞďćƵĚĞĚĂĐŚĞƐ ;ĨƌĞŝƐƚĞŚĞŶĚ͕ 
ƵŵďĂƵƚͿ  

 

KďũĞŬƚŶƵƚǌƵŶŐ   

'ĞďćƵĚĞĨŽƌŵ   

'ĞďćƵĚĞŚƂŚĞ   

�ŝŶďĂƵƚĞŵƉĞƌĂƚƵƌ ĚĞƌ DĞƐƐƐĞŶƐŽƌĞŶ 
;>ƵĨƚƚĞŵƉĞƌĂƚƵƌͿ  

 

>ƵĨƚĨĞƵĐŚƚŝŐŬĞŝƚ Ăŵ dĂŐĞ ĚĞƐ �ŝŶďĂƵƐͿ   

�ƵŐĞŶƐĐŚĞŝŶůŝĐŚĞ �ĞƵƌƚĞŝůƵŶŐ ĚĞƐ 
�ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵƐ ŚŝŶƐŝĐŚƚůŝĐŚ &ĞƵĐŚƚŝŐŬĞŝƚ 

 

�ĞƵƌƚĞŝůƵŶŐ ĚĞƌ �ĂŵƉĨƐƉĞƌƌŽďĞƌĨůćĐŚĞ ŚŝŶƐŝĐŚƚůŝĐŚ 
&ĞƵĐŚƚŝŐŬĞŝƚ ŵŝƚƚĞůƐ /ŶĚŝŬĂƚŽƌ ;dĞƐƚƐƚƌĞŝĨĞŶ ďĞŝ 
&ĞƵĐŚƚŝŐŬĞŝƚ ĨĂƌďćŶĚĞƌŶĚĞƐ WĂƉŝĞƌͿ 

 

<ŽŶƚƌŽůůĞ ĚĞƐ �ŶƐĐŚůƵƐƐĞƐ ĚĞƌ �ĂĐŚĂďĚŝĐŚƚƵŶŐƐďĂŚŶ 
ĂŶ ĚĞƌ �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ 

 

<ŽŶƚƌŽůůĞ ĚĞƐ ^ĐŚƌĂƵďĚĞĐŬĞůƐ ĂƵĨ ĨĞƐƚĞŶ ^ŝƚǌ   

<ŽŶƚƌŽůůĞ ƺďĞƌ ĚĞŶ �ŝŶďĂƵ ďĞŝĚĞƌ �ŝĐŚƚƌŝŶŐĞ ĂŶ ĚĞƌ 
�ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ 

 

�ŶďƌŝŶŐĞŶ ĚĞƌ sĞƌƐĐŚůƵƐƐƉůŽŵďĞ ŵŝƚ ĚĞƌ 
�ĞǌĞŝĐŚŶƵŶŐ ƵŶĚ EƵŵŵĞƌ  

 

mďĞƌŐĂďĞ ĞŝŶĞƐ sĞƌůĞŐĞƉůĂŶƐ ĂŶ ĚĞŶ �ƵĨƚƌĂŐŐĞďĞƌ   

�ďƐĐŚůƵƐƐ ĞŝŶĞƌ tĂƌƚƵŶŐͲ ƵŶĚ /ŶƐƚĂŶĚŚĂůƚƵŶŐ ĚĞƐ 
&ĞƵĐŚƚĞŵŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵƐ  

 

�ĂĐŚ Ͳ tĂƌƚƵŶŐƐͲ ƵŶĚ /ŶƐƚĂŶĚŚĂůƚƵŶŐƐĂŶůĞŝƚƵŶŐ Ĩƺƌ 
ĚĞŶ �ƵĨƚƌĂŐŐĞďĞƌ 

 

�ĂƵĨĞƵĐŚƚĞ ǀŽƌŚĂŶĚĞŶ ;EĞƵďĂƵ ŽĚĞƌ �ĞƐƚĂŶĚͿ     

   

<onstruktionsdaten 

�ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵ   

�ŝĨĨƵƐŝŽŶƐŚĞŵŵĞŶĚĞ ^ĐŚŝĐŚƚ ;�ĂŵƉĨƐƉĞƌƌĞͿ ŝŵ 
'ĞĨćůůĞ 

 

�ŝĐŬĞ ĚĞƌ tćƌŵĞĚćŵŵƵŶŐ   



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϳϰ 
 

�ŝĐŬĞ ĚĞƌ tćƌŵĞĚćŵŵƵŶŐ ŽďĞƌŚĂůď ĚĞƐ ^ĞŶƐŽƌƐ   

^ƉĞǌŝĨŝŬĂƚŝŽŶ ĚĞƌ �ĞĐŬĞŶŬŽŶƐƚƌƵŬƚŝŽŶ ;�ĞƚŽŶ͕ ,Žůǌ͕ 
DĞƚĂůů͕ &ƵŐĞŶ ŝŶ KƌƚďĞƚŽŶ ŽĚĞƌ ŬĞŝŶĞ &ƵŐĞŶͿ 

 

�ďƐĐŚŽƚƚƵŶŐĞŶ ǀŽƌŚĂŶĚĞŶ   

'ĞĨćůůĞ ŝŶ ĚĞƌ �ďĚŝĐŚƚƵŶŐƐĞďĞŶĞ   

^ĐŚŝĐŚƚĞŶ ĂƵĨ ĚĞƌ �ďĚŝĐŚƚƵŶŐƐĞďĞŶĞ   

�ďƐƚĂŶĚ ĚĞƌ ^ĞŶƐŽƌĞŶ ǌƵĞŝŶĂŶĚĞƌ   

�ŶǌĂŚů ĚĞƌ ^ĞŶƐŽƌĞŶ   

WƵŶŬƚƵĞůůĞ ^ĞŶƐŽƌƉŽƐŝƚŝŽŶ    

WĂƌĂůůĞů ĞŝŶŐĞƐĞƚǌƚĞ DŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵĞ ;ǌ͘�͘ 
�ŝĐŚƚŚĞŝƚƐŵŽŶŝƚŽƌŝŶŐ ŽĚĞƌ >ĞĐŬŽƌƚƵŶŐͿ 

 

�ĂƚĞŶĂƵƐůĞƐĞŶ ŵŝƚƚĞůƐ �ůƵĞƚŽŽƚŚ   

�ĂƚĞŶƺďĞƌƚƌĂŐƵŶŐ ƺďĞƌ '^D   

   

�atenausǁertung 

^ĞŶƐŽƌĞŝŶďĂƵ   

^ĞŶƐŽƌĞƌƐƚĂŬƚŝǀŝĞƌƵŶŐ   

^ĞŶƐŽƌŶƵŵŵĞƌ   

tĞƌ ǀĞƌǁĂůƚĞƚ ĚŝĞ DĞƐƐĚĂƚĞŶ   

EŽƚŝǌ ĚĞƌ &ĞƵĐŚƚĞͲ ƵŶĚ dĞŵƉĞƌĂƚƵƌĞƌƐƚŵĞƐƐƵŶŐ   

   

 
�ŝĞ  �ŚĞĐŬůŝƐƚĞŶ  ĞƌůĞŝĐŚƚĞƌŶ  ĚŝĞ  WůĂŶƵŶŐ  ƵŶĚ  ĚĞŶ  �ŝŶďĂƵ  ǀŽŶ  &ĞƵĐŚƚĞŵŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵĞŶ  ƵŶĚ  ĚŝĞŶĞŶ  ĂůƐ 
ŝŶƚĞƌŶĞ ,ŝůĨĞƐƚĞůůƵŶŐ Ĩƺƌ ĚĞŶ WůĂŶĞƌ ƵŶĚ ĚĞŶ ,ĂŶĚǁĞƌŬĞƌ͘ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ Ϯϳϱ 
 

 
 

28  Yh�>/F/<�T/KE �EZ P>�EEEEE�EE hE� �hSFm,ZEE�EE 
PEZSKEEE 

 
 
�ŝĞ /ŶŚĂůƚĞ ĚŝĞƐĞƌ ^ƉĞǌŝĂůĂƵƐďŝůĚƵŶŐ ƐŝŶĚ Ɖƌŝŵćƌ ĨŽŬƵƐƐŝĞƌƚ ĂƵĨ ĚĂƐ  ƵŶŵŝƚƚĞůďĂƌĞ ƐǇƐƚĞŵĂƚŝƐĐŚĞ �ƌĨĂƐƐĞŶ ĞŝŶĞƐ 
ďĂƵƉŚǇƐŝŬĂůŝƐĐŚĞŶ sŽƌŐĂŶŐƐ ŽĚĞƌ WƌŽǌĞƐƐĞƐ ŵŝƚƚĞůƐ ƚĞĐŚŶŝƐĐŚĞƌ ,ŝůĨƐŵŝƚƚĞů͘  �ŝĞ ǁŝĞĚĞƌŚŽůƚĞ ƵŶĚ ƌĞŐĞůŵćƘŝŐĞ 
�ƵƌĐŚĨƺŚƌƵŶŐ ŝƐƚ ĞŝŶ ǌĞŶƚƌĂůĞƐ �ůĞŵĞŶƚ ĚĞƐ ũĞǁĞŝůŝŐĞŶ hŶƚĞƌƐƵĐŚƵŶŐƐƉƌŽŐƌĂŵŵĞƐ͕ Ƶŵ ĂŶŚĂŶĚ ǀŽŶ 
�ƌŐĞďŶŝƐǀĞƌŐůĞŝĐŚĞŶ ^ĐŚůƵƐƐĨŽůŐĞƌƵŶŐĞŶ ǌŝĞŚĞŶ ǌƵ ŬƂŶŶĞŶ͘ 
 
 
�ŝĞ ^ƉĞǌŝĂůĂƵƐďŝůĚƵŶŐ ƵŵĨĂƐƐƚ ƵŶƚĞƌ ĂŶĚĞƌĞŵ͗  
 
Planung  
WƌŽũĞŬƚƐƉĞǌŝĨŝƐĐŚĞ �ƵƐǁĂŚů ĞŝŶĞƐ DŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵƐ͕ WŽƐŝƚŝŽŶŝĞƌƵŶŐ ĚĞƌ �ŝŶǌĞůŬŽŵƉŽŶĞŶƚĞŶ ;ǌ͘�͘ ^ĞŶƐŽƌͿ 
ŶĂĐŚ ƉƌŽũĞŬƚƐƉĞǌŝĨŝƐĐŚ ĨĞƐƚŐĞůĞŐƚĞŶ <ƌŝƚĞƌŝĞŶ͕ /ŶďĞƚƌŝĞďŶĂŚŵĞ ĚĞƐ DŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵƐ͕ 
 
Einbau  
'ĞŚćƵƐĞ ŽĚĞƌ 'ĞƌćƚĞ ŝŶ ĚŝĞ �ĂĐŚĂďĚŝĐŚƚƵŶŐ ĞŝŶďŝŶĚĞŶ͕ ŝŶ ĚŝĞ tćƌŵĞĚćŵŵƐĐŚŝĐŚƚ ĞŝŶƉĂƐƐĞŶ ŽĚĞƌ ĂƵĨ ĚĞƌ 
�ĂŵƉĨƐƉĞƌƌĞ ǀĞƌůĞŐĞŶ ďǌǁ͘ ćŚŶůŝĐŚĞ dćƚŝŐŬĞŝƚĞŶ 
 
�usǁertung der Messergebnisse 
�ŵƉĨĂŶŐ ĚĞƌ DĞƐƐĚĂƚĞŶ͕ �ƵƐǁĞƌƚƵŶŐ ƵŶĚ �ŶĂůǇƐĞ ĚĞƌ DĞƐƐĚĂƚĞŶ ŵŝƚ ĞŝŶĞŵ ǀŽŵ DŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵŚĞƌƐƚĞůůĞƌ 
ǌƵƌ sĞƌĨƺŐƵŶŐ ŐĞƐƚĞůůƚĞŶ WƌŽŐƌĂŵŵƐ ;�ƌƐƚďĞƵƌƚĞŝůƵŶŐͿ͕ �ŝŶůĞŝƚĞŶ ŐŐĨ͘ ĞƌĨŽƌĚĞƌůŝĐŚĞƌ &ŽůŐĞŵĂƘŶĂŚŵĞŶ Ăŵ 
WƌŽũĞŬƚ ŽĚĞƌ ǀĞƌƚŝĞĨƚĞ ďĂƵƉŚǇƐŝŬĂůŝƐĐŚĞ WƌƺĨƵŶŐ  
 
Wartung  
^ŝĐŚƚďĂƌĞ dĞŝůĞ ĚĞƐ 'ĞŚćƵƐĞƐ ŽĚĞƌ 'ĞƌćƚĞƐ ŝŶƐƉŝǌŝĞƌĞŶ͕ ŐŐĨ͘ ZĞŝŶŝŐĞŶ͕ tĂƌƚƵŶŐƐƉƌŽǌĞĚĞƌĞ ŐĞŵ͘ 
,ĞƌƐƚĞůůĞƌǀŽƌƐĐŚƌŝĨƚĞŶ ĚƵƌĐŚĨƺŚƌĞŶ 
 
 
�ŝĞ �ƵƐďŝůĚƵŶŐ ǁŝƌĚ ŵŝƚ ĞŝŶĞƌ ƐĐŚƌŝĨƚůŝĐŚĞŶ tŝƐƐĞŶƐƺďĞƌƉƌƺĨƵŶŐ͕ ŝŶ ĚĞƌ ĚŝĞ dŚĞŽƌŝĞ ƵŶĚ ĚŝĞ ƉƌĂŬƚŝƐĐŚĞ 
,ĂŶĚŚĂďƵŶŐ ŝŶ &Žƌŵ ĞŝŶĞƌ ĨŝŬƚŝǀĞŶ WƌŽũĞŬƚĂďǁŝĐŬůƵŶŐ ŐĞĨƌĂŐƚ ǁĞƌĚĞŶ͕ ĂďŐĞƐĐŚůŽƐƐĞŶ͘ 
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^ĞŝƚĞ Ϯϳϲ 
 

 
 
�ĞƐĐŚƌĞŝďƵŶŐ ĚĞƌ �ƵƐďŝůĚƵŶŐ͗ 
 

�ulassungsniǀeau: ĂďŐĞƐĐŚůŽƐƐĞŶĞ �ƵƐďŝůĚƵŶŐ 'ĞďćƵĚĞŚƺůůĞŶƐƉĞǌŝĂůŝƐƚĞŶͬŝŶ ŽĚĞƌ ǀĞƌŐůĞŝĐŚďĂƌĞƐ 

 

SƉeǌialausbildung Feuchte‐/�ichtheit Monitoring 

       

�ĞƐĐŚƌĞŝďƵŶŐ  �ŝŶŚĞŝƚĞŶ 
ϱϬŵŝŶ͘  /ŶŚĂůƚ  Kƌƚ 

       

DŽĚƵů   WůĂŶƵŶŐ  ϲ 
 
^ǇƐƚĞŵĂƌƚĞŶ͕ WŽƐŝƚŝŽŶ Ăŵ KďũĞŬƚ͕ �ĂƚĞŶƺďĞƌƚƌĂŐƵŶŐ͕ PEKZDĞŶ 
 

dhͲ tŝĞŶ 

DŽĚƵů  �ŝŶďĂƵƉƌĂǆŝƐ  у ϰͲϴ 

 
,ĞƌƐƚĞůůĞƌƐƉĞǌŝĨŝƐĐŚĞ �ŝŶďĂƵƉƌĂǆŝƐ ĂƵĨ ĞŝŶĞŵ ƌĞĂůĞŶ WƌŽũĞŬƚ ŽĚĞƌ 
ďĞŝŵ ,ĞƌƐƚĞůůĞƌ ŵŝƚ ĞŝŶĞŵ ǀŽŵ �^DD� ǌĞƌƚŝĨŝǌŝĞƌƚĞŶ ^ǇƐƚĞŵ͘ �ŝĞ 
�ƵƐǁĂŚů ĚĞƐ &ĞƵĐŚƚĞ DŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵƐ ŽďůŝĞŐƚ ĚĞŶ dĞŝůŶĞŚŵĞƌŶ͊  
 

,ĞƌƐƚĞůůĞƌ ͬ WƌŽũĞŬƚ 

DŽĚƵů  �ĂƵƉŚǇƐŝŬ  ϲ 

 
�ƌŬůćƌƵŶŐ ĚĞƌ &ĞƵĐŚƚĞĞŶƚƐƚĞŚƵŶŐƐƉƌŝŶǌŝƉŝĞŶ͕ �ƌƐƚďĞƵƌƚĞŝůƵŶŐ ƵŶĚ 
�ƵƐǁĞƌƚƵŶŐ ĚĞƌ DĞƐƐĞƌŐĞďŶŝƐƐĞ 
 

dhͲ tŝĞŶ 

  ƐĐŚƌŝĨƚůŝĐŚĞ WƌƺĨƵŶŐ   
 
WůĂŶƵŶŐ͕ �ŝŶďĂƵ ƵŶĚ �ƵƐǁĞƌƚƵŶŐ ĂŶŚĂŶĚ ĞŝŶĞƐ ŬŽŶŬƌĞƚĞŶ WƌŽũĞŬƚĞƐ 
 

�ǆƚĞƌŶ 

ĨŽůůŽǁ  Ͳ
ƵƉ  ŶĂĐŚ ĐĂ͘ Ϯ DŽŶĂƚĞŶ  ϰ 

 
�ůůŐ͘ tŝĞĚĞƌŚŽůƵŶŐ ĚĞƌ �ĞƵƌƚĞŝůƵŶŐƐŬƌŝƚĞƌŝĞŶ͕ �ĞƐƉƌĞĐŚƵŶŐ ĚĞƌ WƌƺĨͲ 
ƵŶĚ DĞƐƐĞƌŐĞďŶŝƐƐĞ  
 

dhͲ tŝĞŶ 

         

 
�ďƐŽůǀĞŶƚĞŶ ŬƂŶŶĞŶ ĂƵĨ ĚĞƌ �^DD� ,ŽŵĞƉĂŐĞ ǌĞŝƚůŝĐŚ ďĞŐƌĞŶǌƚ ǀĞƌƂĨĨĞŶƚůŝĐŚƚ ǁĞƌĚĞŶ͘ sĞƌůćŶŐĞƌďĂƌ Ƶŵ ǁĞŝƚĞƌĞ ϯ :ĂŚƌĞ ŶĂĐŚ �ĞƐƵĐŚ ĞŝŶĞƌ ϭ dĂŐĞƐ 
^ĐŚƵůƵŶŐ͘ 
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^ĞŝƚĞ Ϯϳϳ 
 

 
 

29  �/SSEM/E�T/KE �EZ EZ'EBE/SSE 
 
�ŝĞ �ƌŐĞďŶŝƐƐĞ ĚĞƌ &ŽƌƐĐŚƵŶŐƐĂƌďĞŝƚĞŶ ĚƵƌĐŚ ĚĂƐ  /ŶƐƚŝƚƵƚ  Ĩƺƌ &ůĂĐŚĚĂĐŚďĂƵ ƵŶĚ �ĂƵǁĞƌŬƐĂďĚŝĐŚƚƵŶŐ ƐƚĞŚĞŶ 
ĚĞŵ �ŶƚƌĂŐƐƚĞůůĞƌ &Ă͘ WĂƐƚĞŝŶĞƌ 'ŵď, ŝŶ EŝĞĚĞƌƂƐƚĞƌƌĞŝĐŚ ƐŽǁŝĞ ĚĞƌ ŐĞƐĂŵƚĞŶ ƂƐƚĞƌƌĞŝĐŚŝƐĐŚĞŶ �ĂƵďƌĂŶĐŚĞ 
ǌƵƌ sĞƌĨƺŐƵŶŐ͘ �ůƐ sĞƌƚĞŝůƵŶŐƐŵĞĚŝƵŵ ǁĞƌĚĞŶ sŽƌƚƌćŐĞ ďĞŝ sĞƌĂŶƐƚĂůƚƵŶŐĞŶ ;ƐŝĞŚĞ �ĞŝůĂŐĞ sŽƌƚƌĂŐͿ ƵŶĚ ĚŝĞ 
sĞƌƂĨĨĞŶƚůŝĐŚƵŶŐ  ĚĞƌ  �ƌŐĞďŶŝƐƐĞ  ŝŶ  �ĞŝƚƐĐŚƌŝĨƚĞŶ  ĚĞƌ  �ĂƵďƌĂŶĐŚĞ  ĂŶŐĞĚĂĐŚƚ͘  �ĂƐ  WƌŽũĞŬƚ  ŝƐƚ  ĂůƐ  <ŶŽǁͲ,ŽǁͲ
�ƵĨďĂƵ  Ĩƺƌ ĚŝĞ ŐĞƐĂŵƚĞ �ĂƵďƌĂŶĐŚĞ ǌƵ ƐĞŚĞŶ ƵŶĚ ĚĂŚĞƌ ƐŝŶĚ ĚŝĞ �ƌŐĞďŶŝƐƐĞ ĂƵĐŚ ƂĨĨĞŶƚůŝĐŚ ǌƵŐćŶŐůŝĐŚ  ;ǌ͘�͘ 
�ŽǁŶůŽĂĚďĞƌĞŝĐŚ &ŽƌƐĐŚƵŶŐƐƉƌŽũĞŬƚĞ ǁǁǁ͘ŝĨď͘ĐŽ͘ĂƚͿ͘  
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^ĞŝƚĞ Ϯϳϴ 
 

 
 

30.  �hS�MMEEF�SShE' 
   
 
�ƵĨƚƌĂŐƐŐĞŵćƘ ǁƵƌĚĞŶ  ŝŵ  �ƵŐĞ  ĚĞƐ  &ŽƌƐĐŚƵŶŐƐǀŽƌŚĂďĞŶƐ  ĚŝĞ  ZĂŚŵĞŶďĞĚŝŶŐƵŶŐĞŶ  Ĩƺƌ  &ĞƵĐŚƚĞŵŽŶŝƚŽƌŝŶŐͲ
^ǇƐƚĞŵĞ  ŝŶ  ĚĞƌ  �ĂƵďƌĂŶĐŚĞ  ĞƌŚŽďĞŶ͘  �ŝĞƐĞ  ďĞŝŶŚĂůƚĞƚĞŶ  ŶĞďĞŶ  ĚĞŶ  ƚĞĐŚŶŝƐĐŚĞŶ  �ŝĞůĞŶ  ƵŶĚ  ƚĞĐŚŶŝƐĐŚĞŶ 
<ŽŵƉŽŶĞŶƚĞŶ  Ĩƺƌ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵĞ ĂƵĐŚ ǀŽůŬƐǁŝƌƚƐĐŚĂĨƚůŝĐŚĞ  ƐŽǁŝĞ  ƐŽǌŝĂůĞ �ƐƉĞŬƚĞ͕  ĂďĞƌ ĂƵĐŚ ĚŝĞ 
hŵǁĞůƚƌĞůĞǀĂŶǌ ƐŽǁŝĞ ĚŝĞ DĂƌŬƚƐŝƚƵĂƚŝŽŶ ƵŶĚ sĞƌǁĞƌƚƵŶŐ ǁƵƌĚĞŶ ďĞůĞƵĐŚƚĞƚ͘  
 
�ŝĞ �ŶƚǁŝĐŬůƵŶŐ ĚĞƐ ĞŝŐĞŶƚůŝĐŚĞŶ DŝĐƌŽͲ^ĞŶƐŽƌƐ ĞƌĨŽůŐƚĞ ŝŶ ŵĞŚƌĞƌĞŶ WƌŽƚŽƚǇƉĞŶƐƚƵĨĞŶ͕ ĂďŐĞƐĐŚůŽƐƐĞŶ ǁƵƌĚĞ 
ŵŝƚ  ƉƌĂǆŝƐƚĂƵŐůŝĐŚĞŶ  <ŽŵƉŽŶĞŶƚĞŶ͕  ǁĞůĐŚĞ  ŝŶ  'ĞŚćƵƐĞƉƌŽƚŽƚǇƉĞŶ  ĞŝŶŐĞďĂƵƚ  ǁƵƌĚĞŶ͘  �ŝĞƐĞ  WƌŽƚŽƚǇƉĞŶ 
ŬĂŵĞŶ ŝŵ ĞŝŐĞŶƐ ĞƌƌŝĐŚƚĞƚĞŶ &ŽƌƐĐŚƵŶŐƐŬƵďƵƐ ƐŽǁŝĞ ĂŶ ƌĞĂůĞŶ �ĂƵƉƌŽũĞŬƚĞŶ ŝŶ &ůĂĐŚĚćĐŚĞƌŶ ǌƵŵ �ŝŶƐĂƚǌ͘  
 
&ĞŚůůĞŝƐƚƵŶŐĞŶ  ǀĞƌĞŝŶǌĞůƚĞƌ  DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ǁƵƌĚĞŶ  ƺďĞƌƉƌƺĨƚ͕  ĚŝĞ  hƌƐĂĐŚĞ  ĞƌƵŝĞƌƚ  ƵŶĚ  ĚŝĞƐĞ  ǁŝĐŚƚŝŐĞŶ 
�ƌŬĞŶŶƚŶŝƐƐĞ ŝŶ ĚŝĞ KƉƚŝŵŝĞƌƵŶŐ ĚĞƌ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ ŝŶŬů͘ /ŚƌĞŵ 'ĞŚćƵƐĞ ĞŝŶŐĞĂƌďĞŝƚĞƚ͘  
 
mďĞƌ  ǌĂŚůƌĞŝĐŚĞ  ƌĞůĂƚŝǀĞ  >ƵĨƚĨĞƵĐŚƚĞͲ  ƵŶĚ  dĞŵƉĞƌĂƚƵƌŵĞƐƐƵŶŐĞŶ  ŝŶ  ƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞŶ  �ĂĐŚƐĞŐŵĞŶƚĞŶ  ƵŶĚ 
WƌŽũĞŬƚĞŶ͕  ǁŽ  ĂƵĐŚ  ŝŵŵĞƌ  ĞŝŶĞ  ƉĞƌƐƂŶůŝĐŚĞ  mďĞƌƉƌƺĨƵŶŐ  ǀŽƌ  Kƌƚ  ĨŽůŐƚĞ  ǁĂƌ  ǌƵ  ĞƌŬĞŶŶĞŶ͕  ĚĂƐƐ  ĚŝĞ  ǌƵ 
ĞŶƚǁŝĐŬĞůŶĚĞŶ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ĞŶƐŽƌĞŶ ĚĂƐ  <ůŝŵĂ  ŝŵ  &ůĂĐŚĚĂĐŚƐĐŚŝĐŚƚĂƵĨďĂƵ ŽďũĞŬƚŝǀ  ĞƌĨĂƐƐƚ  ŚĂďĞŶ ƵŶĚ 
ƺďĞƌ  ĚŝĞ  �ƵƐǁĞƌƚƵŶŐƐƐŽĨƚǁĂƌĞ  ŝŶ  ĚĞƌ  tĞďĂƉƉůŝŬĂƚŝŽŶ  ĞŝŶ  ŐĞĞŝŐŶĞƚĞƐ  dĞŵƉĞƌĂƚƵƌͲ  ƵŶĚ  ƌĞůĂƚŝǀĞ 
>ƵĨƚĨĞƵĐŚƚŝŐŬĞŝƚƐĚŝĂŐƌĂŵŵ ĞƌƐƚĞůůĞŶ  ŬŽŶŶƚĞŶ͘ �ŝĞƐĞ �ŝĂŐƌĂŵŵĞ  ůĂƐƐĞŶ  ŝŶ ǁĞŝƚĞƌĞƌ  &ŽůŐĞ  ^ĐŚůƵƐƐĨŽůŐĞƌƵŶŐĞŶ 
ǌƵ͕ ƺďĞƌ ǁĞůĐŚĞ ĚŝĞ &ƵŶŬƚŝŽŶƐƚĂƵŐůŝĐŚŬĞŝƚ ĚĞƐ �ĂĐŚƐĐŚŝĐŚƚĞŶĂƵĨďĂƵƐ ĚƵƌĐŚ ĨĂĐŚůŝĐŚ ĂƵƐŐĞďŝůĚĞƚĞ͕ ŬŽŵƉĞƚĞŶƚĞ 
WĞƌƐŽŶĞŶ ĞƌĨŽůŐĞŶ ŬĂŶŶ͘  
 
�ŝĞ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ĞŶƐŽƌĞŶ ƐŝŶĚ Ĩƺƌ ĚĞŶ �ŝŶƐĂƚǌ ĂŶ ƌĞĂůĞŶ �ĂƵƉƌŽũĞŬƚĞŶ Ăŵ DĂƌŬƚ ĞŶƚǁŝĐŬĞůƚ͘ 
 
�ĂƐ  &ŽƌƐĐŚƵŶŐƐƉƌŽũĞŬƚ  ŚĂƚ  ƐŝĐŚ  ŝŵ tĞŝƚĞƌĞŶ ŵŝƚ  ĞŝŶĞƌ  WƌŽƚŽƚǇƉĞŶƐƚƵĚŝĞ  ĞŝŶĞƌ  �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ 
ĂƵƐĞŝŶĂŶĚĞƌŐĞƐĞƚǌƚ͕  ǁĞůĐŚĞ  ŝŶ  �ƵŬƵŶĨƚ  ĂůƐ  ^ǇŵďŝŽƐĞ  ǌǁŝƐĐŚĞŶ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ  ƵŶĚ  �ŝŶďƌŝŶŐƂĨĨŶƵŶŐ͕ ǁĞůĐŚĞ 
ŵƵůƚŝĨƵŶŬƚŝŽŶĂů  ǌƵ ŶƵƚǌĞŶ  ŝƐƚ ƵŶĚ  ŝŶ &ůĂĐŚĚĂĐŚŬŽŶƐƚƌƵŬƚŝŽŶĞŶ ĞŝŶŐĞďĂƵƚ ǁĞƌĚĞŶ ŬĂŶŶ͘ sŽƌƚĞŝů ĚĞƐ WƌŽƚŽƚǇƉƐ 
ĚĞƌ  �ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐƂĨĨŶƵŶŐ  ŝƐƚ͕  ĚĂƐƐ  ĚŝĞƐĞ  ĂƵĨŐƌƵŶĚ  ĚĞƌ  ŐĞƌŝŶŐĞŶ  �ƵĨďĂƵŚƂŚĞ  ĂƵĐŚ  ŝŶ  ŐĞŶƵƚǌƚĞ 
�ĂĐŚĨůćĐŚĞŶ  ;ǌ͘�͘  dĞƌƌĂƐƐĞŶͿ  ĞŝŶŐĞďĂƵƚ  ǁĞƌĚĞŶ  ŬĂŶŶ  ƵŶĚ  ƐƚĂƵǁĂƐƐĞƌĚŝĐŚƚ  ŝƐƚ͘  �ƵƌĐŚ  ŐĞĞŝŐŶĞƚĞ  ^ƚĞŐĞ  Ăŵ 
�ŝŶďƌŝŶŐͲͬ/ŶƐƉĞŬƚŝŽŶƐŐĞŚćƵƐĞ  ƐŽǁŝĞ  ĚĞŵ  ^ĐŚƌĂƵďĚĞĐŬĞů  ŝƐƚ  ĞŝŶĞ  sĞƌƉůŽŵďƵŶŐ  ĚƵƌĐŚ  ĚĞŶ  hŶƚĞƌŶĞŚŵĞƌ͕ 
ǁĞůĐŚĞƌ ĚŝĞ DŝĐƌŽͲ^ĞŶƐŽƌĞŶ ĞŝŶďĂƵƚ ŽĚĞƌ ǁĂƌƚĞƚ ƵŶĚ ŝŶƐƚĂŶĚ Śćůƚ͕ ŵƂŐůŝĐŚ͘  
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^ĞŝƚĞ Ϯϳϵ 
 

 
 

/m �nhang Band 1: 
 

x �ĞŝůĂŐĞ sŽƌƚƌĂŐ͕ ϵ ^ĞŝƚĞŶ 
 

x �ǆĞŵƉůĂƌŝƐĐŚ ĚĂƐ DĞƐƐƉƌŽƚŽŬŽůů ǀŽŵ ^ĞŶƐŽƌ ϳϬϬϬϯϵ͕ ϰϱ ^ĞŝƚĞŶ 
 

x �ĂƚĞŶƚƌćŐĞƌ �� DĞƐƐƉƌŽƚŽŬŽůůĞ ĂůůĞƌ ^ĞŶƐŽƌĞŶ͖ ŝŶƐŐĞƐĂŵƚ ϭ͘Ϯϳϲ ^ĞŝƚĞŶ 
 
 
 
Beilagen in einem seƉaraten Band 2: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�ŶĚďĞƌŝĐŚƚ                                                     t^dϯͲ&ϮͲϱϯϭϲϵϮͬϬϬϰͲϮϬϭϲ DŝĐƌŽͲDŽŶŝƚŽƌŝŶŐͲ^ǇƐƚĞŵ Ĩƺƌ &ůĂĐŚĚćĐŚĞƌ   
 

^ĞŝƚĞ ϮϴϬ 
 

 
 
 
 

 
 

�E,�E' 
 
 
 
 



05.01.2018

1

Referent
Wolfgang Hubner

BASIS VERSION Feuchtemonitoring
ÖNORM B 3693 - Monitoring am 

Beispiel Flachdächer
2017

ASMME - Association for Moisture Monitoring and Engineering
Technisch wissenschaftliche Arbeitsgemeinschaft für Feuchtemonitoring und Engineering

Leistungen des IFB

www.ifb.co.at
2

Ausbildungszentrum

Güteschutz, Qualitätssicherung

Forschung, Entwicklung

technische Publikationen

Fachausschuss, ÖNORM Institut

Website des IFB

www.ifb.co.at
3

Website IFB und ASMME

www.ifb.co.at

4

www.asmme.at

Ergebnisse Planung vs. Praxis

www.ifb.co.at
5

Planung rechnerischer SOLL‐Zustand

Nutzung schwer zu kontrollieren Lüften, 
klimatisieren, nachträgliche 
Montagen, Wartung uvm.

Bauphase kaum berücksichtigt werden 
Toleranzen, Niederschläge, 
Baufeuchte, Qualifikation uvm.

Bauwerk IST‐Zustand

+

+

Warum Monitoring?

www.ifb.co.at
6

Planung SOLL‐Zustand

Nutzung Lüften, klimatisieren, nach‐
trägliche Montagen, Wartung uvm.

Bauphase Toleranzen, Niederschläge, 
Baufeuchte, Qualifikation uvm.

Bauwerk IST‐Zustand

+

+

=
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Planung

www.ifb.co.at
7

8 Dachabdichtung s d > 300m bei
Gründach

7 Druckfeste Zusatzdämmung
(nicht biogen) 1/3  bis  1/2 der
Gefachdämmung

6 Dachabdichtung/Dampfbremse 
s d > 100m 

3a Dampfbremse s d > 2- ≈8 m

Quelle: Verband Gebäudehülle Schweiz

Gesicherte, großflächige Baupraxis fehlt!

0% Ausführungstoleranz!!!

Planung

www.ifb.co.at
8

Attikakonstruktion

Dach – Wand Æ unterschiedliches Feuchterisiko

Gebäudehülle in Holz(werkstoff)

www.ifb.co.at
9

Flachdach nicht hinterlüftet 
Æ tendenziell feucht

www.ifb.co.at
10

Flachdach hinterlüftet 
Æ tendenziell trocken

www.ifb.co.at
11

Holzriegelwand

www.ifb.co.at
12

Hinterlüftete Wand‐/ 
Bodenanschlussdetail
Æ tendenziell trocken

Hinterlüftung
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Diffusionsdichte Fassadenaußenschicht Æ tendenziell feucht

Nicht hinterlüftete Fassade

www.ifb.co.at
13

Leckagen innerhalb der Abdichtung, den 
Entwässerungsleitungen und An‐ Abschlüsse 
(auch hinterläufige Fassaden, Attiken etc.)

Eingebautes Wasser aus der Bauphase 
(direkt und indirek)

Kondensationsprozesse 
(Nutzung, Bauphysik, Ausführungsfehler)

Wodurch kommt Feuchtigkeit in den 
Flachdachschichtaufbau ?

www.ifb.co.at
14

Leckagen innerhalb der Abdichtung, den 
Entwässerungsleitungen und An‐ Abschlüsse 
(auch hinterläufige Fassaden, Attiken etc.)

Eingebautes Wasser aus 
der Bauphase 
(direkt und indirek)

Kondensationsprozesse 
(Nutzung, Bauphysik, Ausführungsfehler)

Wodurch kommt Feuchtigkeit in die 
Gebäudehülle und Dachschichtaufbau ?

www.ifb.co.at
15

Dichtheitsprüfung
Prüfung der aktuellen Wasserdichtheit von Abdichtungen 

Dichtheit‐Monitoringsysteme 
Ermöglichen permanente Dichtheitsprüfung der Abdichtung ohne Aufzeichnung der 
bauphysikalischen Größen 

Feuchte‐Monitoringsysteme 
Ermöglichen das kontinuierliche Messen und Aufzeichnen von physikalischen 
Größen zur Beurteilung der Feuchte im Bauwerk 

Einzelprüfung vs. Monitoring

www.ifb.co.at
16

Dichtheitsprüfung
Prüfung der aktuellen Wasserdichtheit von Abdichtungen 

Auffinden von verdeckten Leckstellen an Flachdächern und Bauwerksabdichtungen. 
Mit Hilfe unterschiedlicher Mess‐ und Ortungstechniken wird die Leckstellenposition
möglichst exakt erfasst.
• Prüfnadel
• Vakuumprüfung (Doppelnahtverschweißung)
• Widerstandsfeuchtemessung
• Tracer‐Gas‐Verfahren
• Elektro‐Impuls‐Verfahren
• DC‐Funkenschlagverfahren
• Thermografie

Dichtheitsprüfung

www.ifb.co.at
17

Quelle: Controlit

Dichtheit‐Monitoringsysteme 
Ermöglichen permanente Dichtheitsprüfung der Abdichtung ohne Aufzeichnung der 
bauphysikalischen Größen

Dichtheit‐Monitoringsysteme

www.ifb.co.at
18

Quelle: Opridry

Quelle: Isozell
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Feuchte‐Monitoringsysteme

www.ifb.co.at
19

autonomes
MicroMonitoring

Monitoring

bandförmige 
Sensoren

Quelle: bmonc

Quelle: Roofprotector

Quelle: Isozell

Individuell zu beantworten
Umkehrdach, Warmdach, Stahlbetondecke, Holzelemente …….

Ein “trockenes“ Dach auf Nutzungsdauer ist eher 
die Seltenheit!

Wieviel Feuchtigkeit verträgt ein 
Flachdachschichtaufbau ?

www.ifb.co.at
20

Individuell zu beantworten
Umkehrdach, Warmdach, Stahlbetondecke, Holzelemente …….

Ein “trockenes“ Dach auf 
Nutzungsdauer ist eher 
die Seltenheit!

Wieviel Feuchtigkeit verträgt ein 
Flachdachschichtaufbau ?

www.ifb.co.at
21

Bauwerk „IST – Zustand“

www.ifb.co.at
22

Beispiel Dach:

- Beurteilung der „Oberfläche“ mittels Augenschein 

- Beurteilung in der „Tiefe“ nur im Schadensfall 

Kleine Ursache

Desaströse Auswirkung

Bauphase

www.ifb.co.at
23

Baufeuchtigkeit

• Wann (Jahreszeit) wird/wurde das BV errichtet?

• Letztes Regenereignis?

• Trocknungsphasen (z.B. vor dem Fensternbau) ?

• Bezugstermin? Beheizt?

Normative keine Regelung, Abschätzung ohne Berechnungsmethode!

Baufeuchte wird normativ nur „verbal“ erwähnt!

z.B. Beton, in Abhängigkeit der Festigkeitsklasse und des 

Wasserzementwert Zusatzwasser von ≈ 120 -150 l/m3

Bauwerk „IST – Zustand“

www.ifb.co.at
24
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Bauwerk „IST – Zustand“

www.ifb.co.at
25

Bauwerk „IST – Zustand“

www.ifb.co.at
26

Bauwerk „IST – Zustand“

www.ifb.co.at
27

Beispiel Dach:

- Beurteilung der „Oberfläche“ mittels Augenschein 

- Beurteilung in der „Tiefe“ nur im Schadensfall 

Kleine Ursache

Desaströse Auswirkung

Nutzung

www.ifb.co.at
28

Feuchtigkeitsanreicherung durch Nutzungsänderung

Industriehalle wird zur 
Tierhandlung mit Aquarien, 
Terrarien, Pflanzen usw. 

Meteorwassereintritte innerhalb der Nutzungsphase

‐ Zusatzmaßnahmen siehe ON B3691 wie Abschottungen,
Entwässerung der Dampfsperre …….

‐ bevorzugt flächige Leckortungs‐
systeme anwenden

Wasser aus der Bauphase und Kondensationsprozessen
‐ bevorzugt Monitoring

Welche (Diagnose)Maßnahmen sind 
zielführend ?

www.ifb.co.at
29

»

»

ÖNORM B3693

www.ifb.co.at
30

Titel:  Planung und Ausführung von Monitoringsystemen in der 
Gebäudehülle

Ziel: ‐ Vergleichbarkeit von Feuchte‐Monitoringsystemen
‐ Grundstruktur einer Feuchte‐Monitoringdatenbank
‐ Rahmenbedingungen für den Einbau
‐ Planung der strategisch richtigen Position. 
‐ Definition von Grenzwerten im Kontext der Bauphysik
‐ Vermittelbare Grundlagen in der Aus‐ und Weiterbildung
‐ Wartung u. Instandhaltung v. Feuchte‐Monitoringsystemen
‐ Integration der Feuchte‐Monitoringsysteme in die
obligatorischen Inspektions‐ Wartungs‐ und
Instandhaltungsarbeiten.
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MicroSensor mit Gehäuse

www.ifb.co.at
31

In einem schlagfesten Kunststoffgehäuse befinden sich:

� Temperatur und Feuchtigkeitssensoren
� das Engergiepack
� die Bluteooth Übertragungseinheit 
� das GSM Modul

Basisfunktionen:
• Durchführung von Messungen (je nach eingestelltem Messintervall) und lokales
Speichern im Flash‐Speicher.

• Bluetooth Verbindung mit Smartphone/Tablet App ermöglichen das Auslesen der
Messdaten, deren grafische Darstellung sowie die Konfiguration von Einstellungen.

Weiter Funktionsumfang der Firmware: 
• Über eine serielle Schnittstelle des GSM Moduls können ausgelesene Messdaten
an einen Server versandt werden

Bauteile und Funktionen

www.ifb.co.at
32

o vorzugsweise im Warmdachaufbau
o nicht geeignet für den Umkehrdachaufbau
o Dächer mit Dachauflast/Nutzschichten/Abdeckungen
o Dächer ohne Dachauflast/Nutzschichten/Abdeckungen
o Dächer mit lose verlegten Dachschichten
o Dachschichten mit Klebeverbund z.B. Kompaktdach
o waagrechte bis geneigte Flächen z.B. Flachdach‐Steildach‐Fassade
o schwierig zugängliche Bauteile z.B. befahrbare Dächer, Fundamentplatte
o Kontrolle der Trocknungstendenz nach Feuchtigkeitseintritten
o Nassräume
o erdberührte Bauteile
o Wasserbehälter

Anwendungsbereich

www.ifb.co.at
33

o am Tiefpunkt einer geneigten Konstruktionsoberfläche z.B. Dampfsperre
o auf der Ebene der Dampfsperre / innerhalb den Zwischenschichten / unterhalb

der Dachabdichtung
o im besonnen Dachabschnitt, Fassadenfläche
o im beschatteten Dachabschnitt, Fassadenfläche
o abgeschotteten Dachsegmenten
o nahe von Problemzonen z.B.: Portal‐ Türanschlüsse, Fassaden
o unterhalb von innenliegenden Rinnen
o nähe Wärmebrücken
o im Bereich von Holzbauteilen
o durchlaufenden Dachschichten mit entweder innen‐ oder außenseitig

unterschiedlicher Nutzung/Beanspruchung
o Abschluss Fassade an Attikaabdeckung
o unterhalb von Estrichen im Nassräumen
o unterhalb von Fußbodenaufbauten bei erdberührten Bauteilen

Positionierung

www.ifb.co.at
34

Abschottung und Feuchtesensor

www.ifb.co.at
35

Sensoren innerhalb der 

abgeschotteten Felder.

Beispielhafte Anwendung

www.ifb.co.at
36

Überwachen des Trocknungspotentials
- Wasser absaugen 
- CO2 Trocknen ???
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Wasser ist aus dem Dach zu entfernen

www.ifb.co.at
37

Kostengegenüberstellung

www.ifb.co.at
38

Praxisbezogene Kalkulation

Begriff: Leckageortung

www.ifb.co.at
39

Auffinden von verdeckten Leckstellen an 
Flachdächern und Bauwerksabdichtungen. 
Mit Hilfe unterschiedlicher Mess- und Ortungs-
techniken wird die Leckstellenposition
möglichst exakt erfasst.

Prüfnadel
Vakuumprüfung (Doppelnahtverschweißung)
Widerstandsfeuchtemessung
Tracer-Gas-Verfahren
Elektro-Impuls-Verfahren
DC-Funkenschlagverfahren
Thermografie

Bspw.

Abschottungen

www.ifb.co.at
40

Abschottung innerhalb der 

Wärmedämmschicht

Kontrollöffnung

Position der Sensoren ist maßgebend

41
www.ifb.co.at

Schatten / Sonne / Auflast 

www.ifb.co.at
42
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o Feuchtigkeitsanreicherung in der Wärmedämmung im Tagesverlauf

Bauphysik

www.ifb.co.at
43

Feuchte Temperatur Sensor

Montagepraxis

www.ifb.co.at
44

Rohr

Einbring‐/ Inspektionsöffnung

www.ifb.co.at
45

Einbring‐/ Inspektionsöffnung

www.ifb.co.at
46

Montagepraxis

www.ifb.co.at
47

Einbringöffnung innerhalb der 
Wärmedämmung reinigen!!!

Analyse der Meßergebnisse

www.ifb.co.at
48

a.   Interpretation im Rahmen der systemimmanenten Software 
- Bauphysiker/in
- Monitoringspezialisten/in
- Gebäudehüllenspezialisten/in

b.    Zukunftsprognosen über die Funktionstauglichkeit der Baukonstruktion
im Hinblick auf ein grenzwertiges Feuchtigkeitsverhalten

- Bauphysik
- Wissenschaft
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OGH 10b 39/08d
….Kontrollen allein reichen nicht aus, um Gefahren zu vermeiden – es 
müssen auch aktiv zumutbare Maßnahmen (Nachrüstung nach dem
jeweiligen Stand der Technik) gesetzt werden, um bauliche Sicherheit zu
garantieren. Diese Nachrüstungen sind dem Mindeststandard der geltenden 
Gesetzte und Verordnungen anzupassen. Als zumutbar definiert wird dabei 
alles, was mit der körperlichen Sicherheit der „Bewohner und Gäste“ zu tun 
hat. Rein wirtschaftliche Überlegungen bleiben außen vor.

OIB Richtlinien

• Feuchtigkeitsschutz und Kondenswasserschutz
• Schutz vor Feuchtigkeit aus dem Boden 
• Schutz gegen Niederschlagswässer
• Vorsorge vor Überflutungen
• Vermeidung von Schäden durch Wasserdampfkondensation

Rechtsaspekte

www.ifb.co.at
49

Inspektion ‐ Wartung

www.ifb.co.at
50

»

»
ÖNORM EN 16627
NachhalƟgkeit von Bauwerken ― Bewertung der ökonomischen Qualität von 
Gebäuden ― Methoden
„……dieser Bewertungsansatz deckt alle Phasen des Gebäudelebenszyklus ab und 
schließt sämtliche im Verlauf des gesamten Lebenszyklus des betreffenden 
Gebäudes verwendeten gebäudebezogenen Bauprodukte, ‐prozesse und ‐
dienstleistungen mit ein.“

ÖNORM EN 15643
Nachhaltigkeit von Bauwerken ‐ Bewertung der Nachhaltigkeit von Gebäuden 

Korrespondierende Regelwerke
ÖNORM B1300

»

Inspektion ‐ Wartung

www.ifb.co.at
51

»
»

Bauwerksbuch gem. Bauordnung f. Wien 

Zur Erreichung dieser Ziele wurden zwei Instrumente implementiert:

die Erstellung eines „Bauwerksbuchs“ (§ 128a BO) bei allen Neu‐, Zu‐ und Umbauten 
von Gebäuden mit mehr als zwei Hauptgeschossen,

sowie

eine Dokumentationspflicht der Instandhaltungs‐ maßnahmen für alle Bauwerke (also 
auch für Bestandsgebäude) vorgesehen (§ 129 Abs. 2 BO). 

Zu prüfende Bauteile

„von denen bei Verschlechterung ihres Zustandes eine Gefährdung des Lebens 
oder der Gesundheit von Menschen ausgehen kann (insbesondere Tragwerke, 
F assaden, Dächer, Geländer und Brüstungen)“

52

Informationen zum Referenten

Fachliche Qualifikation: 

Langjährige fachspezifische Aus- und Weiterbildung, HTL- Elektrotechnik
Fachdozent für Bauwerksschutz, Fortbildungsmaßnahmen in Theorie und Praxis
Institutsleiter des IFB- Institut f. Flachdachbau und Bauwerksabdichtung
Autor verschiedener Fachartikel in diversen Fachzeitschriften
Div. Publikation Flachdachsanierungsbroschüre, Bauschadensbericht, Richtlinien, Fachbücher
Vorsitzender des abdichtungsspezifischen ÖNORM- Fachausschuss ONK 214
Mitglied im Fachbeirat des Institutes für Bauschadensforschung sowie dem OFI Wien

Referent an div. Seminaren, Bauveranstaltungen und Kongressen, Veranstalter IFB Symposium
Div. Produktentwicklungen, Patentanmeldungen, Gebrauchsmusterschutz
Auszeichnung mit dem Innovationspreis genius 2004 für ein ökonomisches Flachdachsystem

Wolfgang Hubner
Allgemein beeideter und gerichtlich zertifizierter 
Sachverständiger für Fachgruppe 

Baunebengewerbe

Eingetragen am Handelsgericht Wien

Keine örtliche Beschränkung,  nationales und 
internationales Einsatzgebiet

Spezialgebiet:

Flachdachbau- und Bauwerksabdichtungen im Hoch- und Tiefbau inkl. den
Anschlussgewerken wie -> Spenglerarbeiten, Lichtkuppeln, Entwässerung, Drainagen

Büro / Standorte:
Wien:
1110 Wien

Niederösterreich:
2320 Mannswörth, Franz Meissl Gasse 17 

Tel.+Fax.Nr.: 01/7065411
Mobil: 0664/5107767

www.sv-abdichtungstechnik.at            
www.ifb.co.at



bmonc 700039 Messprotokoll

Ersteller Info
Name/Firma: bmoncadmin
Adresse: Weinheberstraße 60
PLZ/Ort: 3100 St. Pölten
Datum: 3.1.2018

Messzeitraum
Beginn: 17.10.2017
Ende: 4.1.2018

Grenzwerte
Temperatur

Minimum: 16°C
Maximum: 27°C

Feuchtigkeit
Minimum: 40%
Maximum: 65%

Objekt Info
Adresse: Kundratstraße 3  
PLZ/Ort: 1100 Wien
Raumbezeichung: Dach + Wasser
Estrichart/Infos:

Copyright (c) 2016, fp floor protector GmbH. Alle Rechte vorbehalten.



bmonc 700039 Datenanalyse

Diagramme der bmonc 700039 (Dach + Wasser). Exportdatum: 3.1.2018

Copyright (c) 2016, fp floor protector GmbH. Alle Rechte vorbehalten.



bmonc 700039 Messtabelle

Zeit Dach Temp. Dach Feucht.
18.10.2017 18:10:30 22.23°C 56.74%
18.10.2017 19:05:35 22.88°C 44.82%
18.10.2017 20:05:35 21.80°C 46.47%
18.10.2017 21:05:35 20.95°C 48.49%
18.10.2017 22:05:35 20.41°C 50.21%
18.10.2017 23:05:35 20.01°C 51.51%
19.10.2017 00:05:35 19.74°C 52.30%
19.10.2017 01:05:35 19.50°C 53.16%
19.10.2017 02:05:35 19.32°C 53.91%
19.10.2017 03:05:35 19.20°C 54.48%
19.10.2017 04:05:35 19.13°C 55.11%
19.10.2017 05:05:35 19.13°C 56.20%
19.10.2017 06:05:35 19.22°C 56.64%
19.10.2017 07:06:08 19.32°C 56.73%
19.10.2017 08:06:08 19.56°C 55.87%
19.10.2017 09:06:08 20.41°C 50.33%
19.10.2017 10:06:08 20.70°C 49.97%
19.10.2017 11:06:08 20.93°C 52.59%
19.10.2017 12:06:08 20.87°C 53.98%
19.10.2017 13:06:08 23.61°C 43.65%
19.10.2017 14:06:08 23.36°C 75.65%
19.10.2017 15:06:08 22.91°C 78.75%
19.10.2017 16:06:08 22.84°C 83.55%
19.10.2017 17:06:08 22.82°C 84.82%
19.10.2017 18:06:08 22.78°C 83.78%
19.10.2017 19:05:41 22.69°C 79.59%
19.10.2017 20:05:41 22.42°C 73.65%
19.10.2017 21:05:41 21.99°C 70.22%
19.10.2017 22:05:41 21.53°C 67.36%
19.10.2017 23:05:41 21.19°C 65.36%
20.10.2017 00:05:41 20.87°C 64.08%
20.10.2017 01:05:41 20.66°C 62.78%
20.10.2017 02:05:41 20.45°C 61.47%
20.10.2017 03:05:41 20.27°C 60.50%
20.10.2017 04:05:41 20.01°C 58.99%
20.10.2017 05:05:41 19.81°C 58.12%
20.10.2017 06:05:41 19.65°C 57.80%
20.10.2017 07:06:04 19.70°C 58.35%
20.10.2017 08:06:04 19.68°C 60.62%
20.10.2017 09:06:04 19.81°C 63.21%
20.10.2017 10:06:04 20.05°C 66.35%
20.10.2017 11:06:04 20.41°C 68.30%
20.10.2017 12:06:04 20.70°C 70.26%

Copyright (c) 2016, fp floor protector GmbH. Alle Rechte vorbehalten.



bmonc 700039 Messtabelle - Seite 2

Zeit Dach Temp. Dach Feucht.
20.10.2017 13:06:04 21.00°C 72.00%
20.10.2017 14:06:04 21.28°C 73.52%
20.10.2017 15:06:04 21.51°C 75.21%
20.10.2017 16:06:04 21.70°C 77.26%
20.10.2017 17:06:04 21.91°C 77.78%
20.10.2017 18:06:04 21.99°C 76.55%
20.10.2017 19:05:37 22.06°C 74.91%
20.10.2017 20:05:37 21.89°C 73.49%
20.10.2017 21:05:37 21.80°C 72.57%
20.10.2017 22:05:37 21.74°C 72.05%
20.10.2017 23:05:37 21.60°C 70.71%
21.10.2017 00:05:37 21.47°C 70.52%
21.10.2017 01:05:37 21.36°C 70.07%
21.10.2017 02:05:37 21.28°C 69.66%
21.10.2017 03:05:37 21.19°C 69.33%
21.10.2017 04:05:37 21.10°C 69.33%
21.10.2017 05:05:37 21.02°C 69.25%
21.10.2017 06:05:37 20.89°C 71.59%
21.10.2017 07:06:13 20.83°C 68.22%
21.10.2017 08:06:13 20.70°C 66.99%
21.10.2017 09:06:13 20.66°C 66.86%
21.10.2017 10:06:13 20.66°C 67.08%
21.10.2017 11:06:13 20.70°C 69.25%
21.10.2017 12:06:13 20.87°C 69.44%
21.10.2017 13:06:13 20.98°C 70.26%
21.10.2017 14:06:13 21.08°C 71.38%
21.10.2017 15:06:13 21.21°C 73.12%
21.10.2017 16:06:13 21.40°C 74.91%
21.10.2017 17:06:13 21.55°C 74.80%
21.10.2017 18:06:13 21.66°C 74.72%
21.10.2017 19:05:45 21.70°C 73.38%
21.10.2017 20:05:45 21.62°C 72.35%
21.10.2017 21:05:45 21.53°C 71.93%
21.10.2017 22:05:45 21.47°C 71.64%
21.10.2017 23:05:45 21.38°C 70.93%
22.10.2017 00:05:45 21.28°C 70.26%
22.10.2017 01:05:45 21.17°C 69.85%
22.10.2017 02:05:45 21.08°C 69.44%
22.10.2017 03:05:45 20.98°C 69.25%
22.10.2017 04:05:45 20.89°C 69.04%
22.10.2017 05:05:45 20.78°C 68.22%
22.10.2017 06:05:45 20.70°C 67.51%
22.10.2017 07:06:18 20.66°C 67.62%
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22.10.2017 08:06:18 20.66°C 68.43%
22.10.2017 09:06:18 20.66°C 69.33%
22.10.2017 10:06:18 20.70°C 69.55%
22.10.2017 11:06:18 20.70°C 68.93%
22.10.2017 12:06:18 20.70°C 68.52%
22.10.2017 13:06:18 20.70°C 68.33%
22.10.2017 14:06:18 20.66°C 68.09%
22.10.2017 15:06:18 20.66°C 68.49%
22.10.2017 16:06:18 20.70°C 69.04%
22.10.2017 17:06:18 20.70°C 69.04%
22.10.2017 18:06:18 20.70°C 69.14%
22.10.2017 19:05:49 20.70°C 68.43%
22.10.2017 20:05:49 20.70°C 68.03%
22.10.2017 21:05:49 20.66°C 67.79%
22.10.2017 22:05:49 20.62°C 67.57%
22.10.2017 23:05:49 20.54°C 67.49%
23.10.2017 00:05:49 20.45°C 67.08%
23.10.2017 01:05:49 20.35°C 66.68%
23.10.2017 02:05:49 20.29°C 66.27%
23.10.2017 03:05:49 20.22°C 65.95%
23.10.2017 04:05:49 20.16°C 65.24%
23.10.2017 05:05:49 20.07°C 64.63%
23.10.2017 06:05:49 20.01°C 64.51%
23.10.2017 07:06:20 19.96°C 63.96%
23.10.2017 08:06:20 19.87°C 63.85%
23.10.2017 09:06:20 19.83°C 63.85%
23.10.2017 10:06:20 19.83°C 64.17%
23.10.2017 11:06:20 19.83°C 64.93%
23.10.2017 12:06:20 19.87°C 65.24%
23.10.2017 13:06:20 19.96°C 65.53%
23.10.2017 14:06:20 20.03°C 66.16%
23.10.2017 15:06:20 20.12°C 66.27%
23.10.2017 16:06:20 20.18°C 66.16%
23.10.2017 17:06:20 20.18°C 66.27%
23.10.2017 18:06:20 20.20°C 65.95%
23.10.2017 19:05:55 20.27°C 65.13%
23.10.2017 20:05:55 20.20°C 64.83%
23.10.2017 21:05:55 20.18°C 64.63%
23.10.2017 22:05:55 20.14°C 64.51%
23.10.2017 23:05:55 20.12°C 64.63%
24.10.2017 00:05:55 20.10°C 64.63%
24.10.2017 01:05:55 20.10°C 64.63%
24.10.2017 02:05:55 20.01°C 65.24%
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24.10.2017 03:05:55 19.99°C 65.13%
24.10.2017 04:05:55 19.91°C 65.12%
24.10.2017 05:05:55 19.89°C 65.01%
24.10.2017 06:05:55 19.89°C 64.72%
24.10.2017 07:06:26 19.96°C 64.63%
24.10.2017 08:06:26 19.91°C 64.83%
24.10.2017 09:06:26 19.91°C 64.71%
24.10.2017 10:06:26 19.96°C 64.94%
24.10.2017 11:06:26 19.96°C 65.86%
24.10.2017 12:06:26 20.05°C 67.08%
24.10.2017 13:06:26 20.14°C 68.39%
24.10.2017 14:06:26 20.27°C 68.90%
24.10.2017 15:06:26 20.41°C 69.01%
24.10.2017 16:06:26 20.51°C 69.94%
24.10.2017 17:06:26 20.66°C 69.61%
24.10.2017 18:06:26 20.70°C 69.96%
24.10.2017 19:06:13 20.80°C 69.55%
24.10.2017 20:06:13 20.74°C 70.26%
24.10.2017 21:06:13 20.70°C 70.07%
24.10.2017 22:06:13 20.70°C 69.25%
24.10.2017 23:06:13 20.70°C 68.74%
25.10.2017 00:06:13 20.66°C 68.09%
25.10.2017 01:06:13 20.58°C 67.38%
25.10.2017 02:06:13 20.49°C 66.56%
25.10.2017 03:06:13 20.39°C 65.95%
25.10.2017 04:06:13 20.29°C 65.46%
25.10.2017 05:06:13 20.20°C 65.34%
25.10.2017 06:06:13 20.12°C 65.13%
25.10.2017 07:06:50 20.14°C 64.83%
25.10.2017 08:06:50 20.01°C 64.63%
25.10.2017 09:06:50 19.99°C 65.24%
25.10.2017 10:06:50 20.01°C 65.65%
25.10.2017 11:06:50 20.05°C 66.86%
25.10.2017 12:06:50 20.18°C 68.49%
25.10.2017 13:06:50 20.43°C 70.93%
25.10.2017 14:06:50 20.66°C 73.27%
25.10.2017 15:06:50 20.80°C 75.05%
25.10.2017 16:06:50 21.02°C 76.38%
25.10.2017 17:06:50 21.23°C 76.68%
25.10.2017 18:06:50 21.36°C 76.49%
25.10.2017 19:06:25 21.49°C 76.03%
25.10.2017 20:06:25 21.49°C 75.43%
25.10.2017 21:06:25 21.47°C 74.61%
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25.10.2017 22:06:25 21.43°C 73.57%
25.10.2017 23:06:25 21.34°C 71.70%
26.10.2017 00:06:25 21.25°C 71.70%
26.10.2017 01:06:25 21.17°C 72.00%
26.10.2017 02:06:25 21.08°C 71.29%
26.10.2017 03:06:25 21.04°C 70.97%
26.10.2017 04:06:25 21.00°C 70.48%
26.10.2017 05:06:25 20.93°C 70.07%
26.10.2017 06:06:25 20.89°C 69.55%
26.10.2017 07:06:09 20.91°C 69.14%
26.10.2017 08:06:09 20.83°C 69.04%
26.10.2017 09:06:09 20.74°C 68.93%
26.10.2017 10:06:09 20.70°C 69.14%
26.10.2017 11:06:09 20.70°C 70.15%
26.10.2017 12:06:09 20.78°C 70.88%
26.10.2017 13:06:09 20.87°C 71.90%
26.10.2017 14:06:09 21.00°C 73.01%
26.10.2017 15:06:09 21.15°C 74.35%
26.10.2017 16:06:09 21.36°C 74.23%
26.10.2017 17:06:09 21.49°C 74.72%
26.10.2017 18:06:09 21.60°C 75.73%
26.10.2017 19:06:25 21.80°C 75.95%
26.10.2017 20:06:25 21.76°C 76.76%
26.10.2017 21:06:25 21.74°C 74.72%
26.10.2017 22:06:25 21.68°C 73.99%
26.10.2017 23:06:25 21.66°C 73.99%
27.10.2017 00:06:25 21.62°C 73.99%
27.10.2017 01:06:25 21.58°C 72.35%
27.10.2017 02:06:25 21.49°C 71.86%
27.10.2017 03:06:25 21.45°C 71.23%
27.10.2017 04:06:25 21.43°C 71.53%
27.10.2017 05:06:25 21.36°C 70.37%
27.10.2017 06:06:25 21.34°C 70.26%
27.10.2017 07:06:59 21.34°C 70.26%
27.10.2017 08:06:59 21.34°C 72.60%
27.10.2017 09:06:59 21.36°C 72.60%
27.10.2017 10:06:59 21.38°C 72.71%
27.10.2017 11:06:59 21.38°C 72.30%
27.10.2017 12:06:59 21.45°C 72.87%
27.10.2017 13:06:59 21.47°C 71.53%
27.10.2017 14:06:59 21.47°C 70.52%
27.10.2017 15:06:59 21.38°C 69.55%
27.10.2017 16:06:59 21.25°C 68.74%
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27.10.2017 17:06:59 21.13°C 72.82%
27.10.2017 18:06:59 21.00°C 71.78%
27.10.2017 19:06:33 20.93°C 71.29%
27.10.2017 20:06:33 20.78°C 68.74%
27.10.2017 21:06:33 20.70°C 66.47%
27.10.2017 22:06:33 20.66°C 65.75%
27.10.2017 23:06:33 20.64°C 65.46%
28.10.2017 00:06:33 20.58°C 65.34%
28.10.2017 01:06:33 20.51°C 65.34%
28.10.2017 02:06:33 20.47°C 65.53%
28.10.2017 03:06:33 20.45°C 65.53%
28.10.2017 04:06:33 20.41°C 65.53%
28.10.2017 05:06:33 20.33°C 65.24%
28.10.2017 06:06:33 20.31°C 64.83%
28.10.2017 07:06:07 20.31°C 64.71%
28.10.2017 08:06:07 20.25°C 64.94%
28.10.2017 09:06:07 20.22°C 64.94%
28.10.2017 10:06:07 20.22°C 64.94%
28.10.2017 11:06:07 20.25°C 65.13%
28.10.2017 12:06:07 20.29°C 65.34%
28.10.2017 13:06:07 20.33°C 65.53%
28.10.2017 14:06:07 20.35°C 65.65%
28.10.2017 15:06:07 20.39°C 65.86%
28.10.2017 16:06:07 20.41°C 65.34%
28.10.2017 17:06:07 20.41°C 64.94%
28.10.2017 18:06:07 20.39°C 64.63%
28.10.2017 19:06:42 20.39°C 64.51%
28.10.2017 20:06:42 20.33°C 64.19%
28.10.2017 21:06:42 20.29°C 64.19%
28.10.2017 22:06:42 20.25°C 63.96%
28.10.2017 23:06:42 20.20°C 63.96%
29.10.2017 00:06:42 20.14°C 64.40%
29.10.2017 01:06:42 20.14°C 64.19%
29.10.2017 02:06:42 20.14°C 63.85%
29.10.2017 03:06:42 20.10°C 63.85%
29.10.2017 04:06:42 20.07°C 63.76%
29.10.2017 05:06:42 20.01°C 63.76%
29.10.2017 06:06:42 19.99°C 64.19%
29.10.2017 07:06:15 20.01°C 64.51%
29.10.2017 08:06:15 20.01°C 65.24%
29.10.2017 09:06:15 20.07°C 65.75%
29.10.2017 10:06:15 20.14°C 66.05%
29.10.2017 11:06:15 20.25°C 66.86%
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29.10.2017 12:06:15 20.35°C 66.75%
29.10.2017 13:06:15 20.43°C 66.56%
29.10.2017 14:06:15 20.45°C 66.56%
29.10.2017 15:06:15 20.45°C 65.86%
29.10.2017 16:06:15 20.41°C 65.13%
29.10.2017 17:06:15 20.31°C 65.04%
29.10.2017 18:06:15 20.22°C 64.63%
29.10.2017 19:06:48 20.18°C 63.64%
29.10.2017 20:06:48 20.10°C 63.09%
29.10.2017 21:06:48 19.96°C 72.27%
29.10.2017 22:06:48 19.89°C 66.04%
29.10.2017 23:06:48 19.81°C 64.60%
30.10.2017 00:06:48 19.70°C 62.87%
30.10.2017 01:06:48 19.60°C 61.92%
30.10.2017 02:06:48 19.52°C 61.25%
30.10.2017 03:06:48 19.45°C 61.14%
30.10.2017 04:06:48 19.39°C 60.71%
30.10.2017 05:06:48 19.32°C 60.51%
30.10.2017 06:06:48 19.26°C 59.84%
30.10.2017 07:06:19 19.24°C 59.31%
30.10.2017 08:06:19 19.17°C 59.22%
30.10.2017 09:06:19 19.11°C 59.31%
30.10.2017 10:06:19 18.68°C 88.54%
30.10.2017 11:06:19 18.72°C 88.73%
30.10.2017 12:06:19 18.82°C 88.96%
30.10.2017 13:06:19 18.93°C 75.95%
30.10.2017 14:06:19 19.03°C 68.47%
30.10.2017 15:06:19 18.99°C 66.53%
30.10.2017 16:06:19 18.95°C 67.33%
30.10.2017 17:06:19 18.95°C 67.04%
30.10.2017 18:06:19 18.97°C 65.63%
30.10.2017 19:06:28 19.06°C 63.31%
30.10.2017 20:06:28 19.01°C 61.38%
30.10.2017 21:06:28 18.97°C 60.95%
30.10.2017 22:06:28 18.91°C 62.24%
30.10.2017 23:06:28 18.88°C 62.24%
31.10.2017 00:06:28 18.82°C 59.86%
31.10.2017 01:06:28 18.72°C 74.14%
31.10.2017 02:06:28 18.68°C 61.38%
31.10.2017 03:06:28 18.66°C 60.52%
31.10.2017 04:06:28 18.62°C 60.40%
31.10.2017 05:06:28 18.57°C 65.12%
31.10.2017 06:06:28 18.53°C 60.52%
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31.10.2017 07:07:02 18.59°C 60.17%
31.10.2017 08:07:02 18.55°C 60.17%
31.10.2017 09:07:02 18.57°C 59.86%
31.10.2017 10:07:02 18.62°C 60.95%
31.10.2017 11:07:02 18.66°C 62.13%
31.10.2017 12:07:02 18.70°C 61.58%
31.10.2017 13:07:02 18.79°C 61.58%
31.10.2017 14:07:02 18.86°C 61.90%
31.10.2017 15:07:02 18.99°C 62.44%
31.10.2017 16:07:02 19.11°C 63.11%
31.10.2017 17:07:02 19.20°C 63.63%
31.10.2017 18:07:02 19.28°C 64.08%
31.10.2017 19:06:33 19.39°C 63.31%
31.10.2017 20:06:33 19.39°C 62.87%
31.10.2017 21:06:33 19.43°C 65.64%
31.10.2017 22:06:33 19.43°C 72.54%
31.10.2017 23:06:33 19.43°C 63.73%
1.11.2017 00:06:33 19.41°C 65.83%
1.11.2017 01:06:33 19.37°C 64.08%
1.11.2017 02:06:33 19.35°C 62.67%
1.11.2017 03:06:33 19.28°C 62.67%
1.11.2017 04:06:33 19.26°C 62.24%
1.11.2017 05:06:33 19.22°C 61.27%
1.11.2017 06:06:33 19.15°C 61.90%
1.11.2017 07:07:05 19.13°C 60.83%
1.11.2017 08:07:05 19.01°C 60.28%
1.11.2017 09:07:05 18.95°C 60.52%
1.11.2017 10:07:05 18.88°C 59.66%
1.11.2017 11:07:05 18.86°C 70.49%
1.11.2017 12:07:05 18.88°C 61.58%
1.11.2017 13:07:05 18.99°C 64.29%
1.11.2017 14:07:05 19.13°C 64.40%
1.11.2017 15:07:05 19.26°C 77.98%
1.11.2017 16:07:05 19.35°C 66.85%
1.11.2017 17:07:05 19.45°C 65.34%
1.11.2017 18:07:05 19.54°C 64.82%
1.11.2017 19:06:40 19.65°C 64.82%
1.11.2017 20:06:40 19.65°C 64.72%
1.11.2017 21:06:40 19.65°C 65.12%
1.11.2017 22:06:40 19.68°C 64.40%
1.11.2017 23:06:40 19.65°C 65.42%
2.11.2017 00:06:40 19.65°C 65.12%
2.11.2017 01:06:40 19.65°C 64.93%
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2.11.2017 02:06:40 19.65°C 64.93%
2.11.2017 03:06:40 19.62°C 65.75%
2.11.2017 04:06:40 19.58°C 66.64%
2.11.2017 05:06:40 19.56°C 67.37%
2.11.2017 06:06:40 19.52°C 66.85%
2.11.2017 07:07:11 19.52°C 65.64%
2.11.2017 08:07:11 19.43°C 64.93%
2.11.2017 09:07:11 19.37°C 65.75%
2.11.2017 10:07:11 19.28°C 72.25%
2.11.2017 11:07:11 19.28°C 65.24%
2.11.2017 12:07:11 19.28°C 65.53%
2.11.2017 13:07:11 19.37°C 66.85%
2.11.2017 14:07:11 19.47°C 65.24%
2.11.2017 15:07:11 19.58°C 66.04%
2.11.2017 16:07:11 19.74°C 66.64%
2.11.2017 17:07:11 19.87°C 68.48%
2.11.2017 18:07:11 20.03°C 68.30%
2.11.2017 19:06:41 20.16°C 67.90%
2.11.2017 20:06:41 20.20°C 68.20%
2.11.2017 21:06:41 20.29°C 68.49%
2.11.2017 22:06:41 20.33°C 68.90%
2.11.2017 23:06:41 20.35°C 68.90%
3.11.2017 00:06:41 20.41°C 68.71%
3.11.2017 01:06:41 20.45°C 68.90%
3.11.2017 02:06:41 20.47°C 69.01%
3.11.2017 03:06:41 20.49°C 69.42%
3.11.2017 04:06:41 20.51°C 69.42%
3.11.2017 05:06:41 20.49°C 69.61%
3.11.2017 06:06:41 20.45°C 69.01%
3.11.2017 07:07:10 20.45°C 69.01%
3.11.2017 08:07:10 20.35°C 68.71%
3.11.2017 09:07:10 20.31°C 68.30%
3.11.2017 10:07:10 20.29°C 68.20%
3.11.2017 11:07:10 20.25°C 67.57%
3.11.2017 12:07:10 20.25°C 67.49%
3.11.2017 13:07:10 20.25°C 67.57%
3.11.2017 14:07:10 20.27°C 67.90%
3.11.2017 15:07:10 20.29°C 68.39%
3.11.2017 16:07:10 20.35°C 69.42%
3.11.2017 17:07:10 20.39°C 69.71%
3.11.2017 18:07:10 20.43°C 69.20%
3.11.2017 19:06:44 20.51°C 69.12%
3.11.2017 20:06:44 20.51°C 69.12%
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3.11.2017 21:06:44 20.49°C 69.82%
3.11.2017 22:06:44 20.43°C 68.30%
3.11.2017 23:06:44 20.41°C 67.90%
4.11.2017 00:06:44 20.29°C 66.27%
4.11.2017 01:06:44 20.22°C 65.24%
4.11.2017 02:06:44 20.12°C 65.75%
4.11.2017 03:06:44 19.99°C 65.34%
4.11.2017 04:06:44 19.87°C 64.60%
4.11.2017 05:06:44 19.79°C 63.73%
4.11.2017 06:06:44 19.62°C 62.55%
4.11.2017 07:06:52 19.60°C 62.01%
4.11.2017 08:06:52 19.52°C 60.94%
4.11.2017 09:06:52 19.45°C 61.37%
4.11.2017 10:06:52 19.37°C 61.05%
4.11.2017 11:06:52 19.28°C 61.69%
4.11.2017 12:06:52 19.28°C 62.01%
4.11.2017 13:06:52 19.35°C 62.35%
4.11.2017 14:06:52 19.43°C 63.53%
4.11.2017 15:06:52 19.56°C 64.17%
4.11.2017 16:06:52 19.72°C 65.12%
4.11.2017 17:06:52 19.85°C 67.04%
4.11.2017 18:06:52 19.91°C 74.47%
4.11.2017 19:07:24 20.05°C 68.71%
4.11.2017 20:07:24 20.10°C 67.57%
4.11.2017 21:07:24 20.12°C 67.38%
4.11.2017 22:07:24 20.12°C 67.17%
4.11.2017 23:07:24 20.10°C 66.98%
5.11.2017 00:07:24 20.07°C 66.68%
5.11.2017 01:07:24 20.03°C 66.05%
5.11.2017 02:07:24 19.99°C 65.65%
5.11.2017 03:07:24 19.94°C 65.24%
5.11.2017 04:07:24 19.87°C 64.60%
5.11.2017 05:07:24 19.85°C 64.60%
5.11.2017 06:07:24 19.76°C 64.52%
5.11.2017 07:06:57 19.76°C 64.17%
5.11.2017 08:06:57 19.70°C 63.85%
5.11.2017 09:06:57 19.65°C 64.08%
5.11.2017 10:06:57 19.62°C 64.52%
5.11.2017 11:06:57 19.60°C 67.78%
5.11.2017 12:06:57 19.65°C 64.52%
5.11.2017 13:06:57 19.72°C 64.93%
5.11.2017 14:06:57 19.79°C 75.50%
5.11.2017 15:06:57 19.81°C 66.24%
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5.11.2017 16:06:57 19.91°C 67.04%
5.11.2017 17:06:57 20.07°C 68.09%
5.11.2017 18:06:57 20.22°C 68.30%
5.11.2017 19:06:30 20.41°C 68.30%
5.11.2017 20:06:30 20.47°C 68.49%
5.11.2017 21:06:30 20.54°C 68.79%
5.11.2017 22:06:30 20.58°C 68.79%
5.11.2017 23:06:30 20.62°C 68.71%
6.11.2017 00:06:30 20.58°C 68.79%
6.11.2017 01:06:30 20.58°C 68.39%
6.11.2017 02:06:30 20.54°C 67.90%
6.11.2017 03:06:30 20.49°C 67.38%
6.11.2017 04:06:30 20.43°C 67.17%
6.11.2017 05:06:30 20.39°C 66.98%
6.11.2017 06:06:30 20.31°C 66.98%
6.11.2017 07:06:46 20.31°C 66.16%
6.11.2017 08:06:46 20.20°C 65.75%
6.11.2017 09:06:46 20.20°C 67.79%
6.11.2017 10:06:46 20.14°C 66.68%
6.11.2017 11:06:46 20.07°C 66.75%
6.11.2017 12:06:46 20.03°C 66.86%
6.11.2017 13:06:46 19.99°C 65.95%
6.11.2017 14:06:46 19.99°C 66.35%
6.11.2017 15:06:46 19.94°C 66.16%
6.11.2017 16:06:46 19.89°C 65.94%
6.11.2017 17:06:46 19.87°C 65.53%
6.11.2017 18:06:46 19.87°C 65.42%
6.11.2017 19:06:56 19.94°C 65.04%
6.11.2017 20:06:56 19.89°C 64.52%
6.11.2017 21:06:56 19.87°C 64.82%
6.11.2017 22:06:56 19.85°C 64.60%
6.11.2017 23:06:56 19.83°C 65.24%
7.11.2017 00:06:56 19.79°C 65.64%
7.11.2017 01:06:56 19.76°C 65.01%
7.11.2017 02:06:56 19.76°C 65.24%
7.11.2017 03:06:56 19.79°C 64.72%
7.11.2017 04:06:56 19.79°C 64.40%
7.11.2017 05:06:56 19.81°C 64.52%
7.11.2017 06:06:56 19.83°C 64.60%
7.11.2017 07:07:26 19.85°C 63.73%
7.11.2017 08:07:26 19.76°C 82.49%
7.11.2017 09:07:26 19.79°C 66.04%
7.11.2017 10:07:26 19.74°C 65.83%
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7.11.2017 11:07:26 19.74°C 66.97%
7.11.2017 12:07:26 19.76°C 66.75%
7.11.2017 13:07:26 19.83°C 67.27%
7.11.2017 14:07:26 19.89°C 67.97%
7.11.2017 15:07:26 19.96°C 66.46%
7.11.2017 16:07:26 20.01°C 67.17%
7.11.2017 17:07:26 20.07°C 68.20%
7.11.2017 18:07:26 20.12°C 68.60%
7.11.2017 19:07:01 20.20°C 68.60%
7.11.2017 20:07:01 20.22°C 68.79%
7.11.2017 21:07:01 20.25°C 69.12%
7.11.2017 22:07:01 20.27°C 69.12%
7.11.2017 23:07:01 20.29°C 69.31%
8.11.2017 00:07:01 20.31°C 69.20%
8.11.2017 01:07:01 20.31°C 69.20%
8.11.2017 02:07:01 20.31°C 69.20%
8.11.2017 03:07:01 20.31°C 68.79%
8.11.2017 04:07:01 20.31°C 69.31%
8.11.2017 05:07:01 20.25°C 69.20%
8.11.2017 06:07:01 20.20°C 68.71%
8.11.2017 07:07:36 20.20°C 68.30%
8.11.2017 08:07:36 20.16°C 68.09%
8.11.2017 09:07:36 20.12°C 67.79%
8.11.2017 10:07:36 20.10°C 68.09%
8.11.2017 11:07:36 20.05°C 68.09%
8.11.2017 12:07:36 20.01°C 67.97%
8.11.2017 13:07:36 19.99°C 67.68%
8.11.2017 14:07:36 19.99°C 67.68%
8.11.2017 15:07:36 19.96°C 67.49%
8.11.2017 16:07:36 19.99°C 67.49%
8.11.2017 17:07:36 19.99°C 67.27%
8.11.2017 18:07:36 19.99°C 67.27%
8.11.2017 19:07:12 20.01°C 67.08%
8.11.2017 20:07:12 19.91°C 67.56%
8.11.2017 21:07:12 19.89°C 67.45%
8.11.2017 22:07:12 19.87°C 67.27%
8.11.2017 23:07:12 19.85°C 67.37%
9.11.2017 00:07:12 19.83°C 67.27%
9.11.2017 01:07:12 19.81°C 67.04%
9.11.2017 02:07:12 19.79°C 66.64%
9.11.2017 03:07:12 19.74°C 66.56%
9.11.2017 04:07:12 19.70°C 66.24%
9.11.2017 05:07:12 19.68°C 65.75%
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9.11.2017 06:07:12 19.62°C 65.53%
9.11.2017 07:06:47 19.60°C 65.75%
9.11.2017 08:06:47 19.54°C 65.42%
9.11.2017 09:06:47 19.47°C 65.12%
9.11.2017 10:06:47 19.43°C 65.01%
9.11.2017 11:06:47 19.39°C 65.01%
9.11.2017 12:06:47 19.43°C 65.24%
9.11.2017 13:06:47 18.02°C 85.07%
9.11.2017 14:06:47 18.02°C 84.44%
9.11.2017 15:06:47 19.30°C 76.09%
9.11.2017 16:06:47 19.72°C 74.87%
9.11.2017 17:06:47 19.91°C 73.49%
9.11.2017 18:06:47 20.05°C 72.16%
9.11.2017 19:07:17 20.07°C 70.13%
9.11.2017 20:07:17 20.01°C 69.12%
9.11.2017 21:07:17 19.99°C 67.97%
9.11.2017 22:07:17 19.99°C 67.49%
9.11.2017 23:07:17 19.87°C 66.56%
10.11.2017 00:07:17 19.83°C 66.45%
10.11.2017 01:07:17 19.81°C 66.24%
10.11.2017 02:07:17 19.79°C 66.04%
10.11.2017 03:07:17 19.81°C 65.64%
10.11.2017 04:07:17 19.79°C 66.04%
10.11.2017 05:07:17 19.74°C 65.24%
10.11.2017 06:07:17 19.76°C 64.82%
10.11.2017 07:06:49 19.74°C 64.17%
10.11.2017 08:06:49 19.68°C 64.17%
10.11.2017 09:06:49 19.65°C 64.17%
10.11.2017 10:06:49 19.62°C 64.17%
10.11.2017 11:06:49 19.65°C 64.28%
10.11.2017 12:06:49 19.65°C 64.72%
10.11.2017 13:06:49 19.70°C 65.01%
10.11.2017 14:06:49 19.74°C 64.93%
10.11.2017 15:06:49 19.83°C 65.34%
10.11.2017 16:06:49 19.89°C 65.24%
10.11.2017 17:06:49 19.91°C 65.34%
10.11.2017 18:06:49 19.91°C 65.34%
10.11.2017 19:07:21 19.96°C 65.65%
10.11.2017 20:07:21 19.94°C 65.53%
10.11.2017 21:07:21 19.94°C 65.42%
10.11.2017 22:07:21 19.91°C 65.53%
10.11.2017 23:07:21 19.91°C 65.42%
11.11.2017 00:07:21 19.91°C 64.63%
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11.11.2017 01:07:21 19.87°C 64.17%
11.11.2017 02:07:21 19.83°C 63.85%
11.11.2017 03:07:21 19.74°C 63.85%
11.11.2017 04:07:21 19.68°C 63.65%
11.11.2017 05:07:21 19.62°C 63.73%
11.11.2017 06:07:21 19.62°C 63.42%
11.11.2017 07:06:52 19.68°C 63.31%
11.11.2017 08:06:52 19.62°C 63.10%
11.11.2017 09:06:52 19.58°C 62.87%
11.11.2017 10:06:52 19.54°C 62.44%
11.11.2017 11:06:52 19.50°C 62.35%
11.11.2017 12:06:52 19.45°C 62.01%
11.11.2017 13:06:52 19.41°C 62.35%
11.11.2017 14:06:52 19.37°C 62.12%
11.11.2017 15:06:52 19.30°C 62.55%
11.11.2017 16:06:52 19.35°C 62.44%
11.11.2017 17:06:52 19.35°C 62.98%
11.11.2017 18:06:52 19.41°C 62.55%
11.11.2017 19:07:28 19.50°C 62.44%
11.11.2017 20:07:28 19.52°C 62.55%
11.11.2017 21:07:28 19.54°C 62.87%
11.11.2017 22:07:28 19.54°C 62.55%
11.11.2017 23:07:28 19.54°C 62.79%
12.11.2017 00:07:28 19.54°C 62.98%
12.11.2017 01:07:28 19.56°C 62.35%
12.11.2017 02:07:28 19.58°C 62.55%
12.11.2017 03:07:28 19.58°C 62.79%
12.11.2017 04:07:28 19.58°C 63.10%
12.11.2017 05:07:28 19.60°C 63.42%
12.11.2017 06:07:28 19.62°C 63.65%
12.11.2017 07:06:59 19.68°C 63.97%
12.11.2017 08:06:59 19.60°C 63.85%
12.11.2017 09:06:59 19.58°C 63.31%
12.11.2017 10:06:59 19.56°C 62.79%
12.11.2017 11:06:59 19.56°C 62.44%
12.11.2017 12:06:59 19.52°C 62.87%
12.11.2017 13:06:59 19.52°C 63.10%
12.11.2017 14:06:59 19.54°C 64.60%
12.11.2017 15:06:59 19.56°C 64.60%
12.11.2017 16:06:59 19.68°C 64.40%
12.11.2017 17:06:59 19.74°C 63.73%
12.11.2017 18:06:59 19.74°C 64.08%
12.11.2017 19:07:09 19.79°C 64.93%
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12.11.2017 20:07:09 19.74°C 63.85%
12.11.2017 21:07:09 19.65°C 63.85%
12.11.2017 22:07:09 19.58°C 63.85%
12.11.2017 23:07:09 19.56°C 63.31%
13.11.2017 00:07:09 19.54°C 62.79%
13.11.2017 01:07:09 19.47°C 62.55%
13.11.2017 02:07:09 19.43°C 61.92%
13.11.2017 03:07:09 19.35°C 61.05%
13.11.2017 04:07:09 19.26°C 60.39%
13.11.2017 05:07:09 19.17°C 59.86%
13.11.2017 06:07:09 19.06°C 59.66%
13.11.2017 07:07:40 19.03°C 59.31%
13.11.2017 08:07:40 18.97°C 58.88%
13.11.2017 09:07:40 18.91°C 58.56%
13.11.2017 10:07:40 18.82°C 58.45%
13.11.2017 11:07:40 18.70°C 59.11%
13.11.2017 12:07:40 18.68°C 58.88%
13.11.2017 13:07:40 18.70°C 59.11%
13.11.2017 14:07:40 18.72°C 58.56%
13.11.2017 15:07:40 18.72°C 58.99%
13.11.2017 16:07:40 18.74°C 58.88%
13.11.2017 17:07:40 18.77°C 59.86%
13.11.2017 18:07:40 18.77°C 58.45%
13.11.2017 19:07:12 18.79°C 57.93%
13.11.2017 20:07:12 18.74°C 58.02%
13.11.2017 21:07:12 18.68°C 57.93%
13.11.2017 22:07:12 18.64°C 57.93%
13.11.2017 23:07:12 18.62°C 57.70%
14.11.2017 00:07:12 18.59°C 57.50%
14.11.2017 01:07:12 18.57°C 57.27%
14.11.2017 02:07:12 18.53°C 57.29%
14.11.2017 03:07:12 18.51°C 57.06%
14.11.2017 04:07:12 18.49°C 57.29%
14.11.2017 05:07:12 18.49°C 57.06%
14.11.2017 06:07:12 18.47°C 57.06%
14.11.2017 07:07:43 18.51°C 56.85%
14.11.2017 08:07:43 18.42°C 57.40%
14.11.2017 09:07:43 18.40°C 57.60%
14.11.2017 10:07:43 18.42°C 57.29%
14.11.2017 11:07:43 18.44°C 57.48%
14.11.2017 12:07:43 18.47°C 58.03%
14.11.2017 13:07:43 18.51°C 58.26%
14.11.2017 14:07:43 18.51°C 58.26%
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14.11.2017 15:07:43 18.53°C 58.58%
14.11.2017 16:07:43 18.55°C 60.85%
14.11.2017 17:07:43 18.62°C 58.67%
14.11.2017 18:07:43 18.66°C 58.45%
14.11.2017 19:07:17 18.68°C 59.31%
14.11.2017 20:07:17 18.66°C 59.54%
14.11.2017 21:07:17 18.68°C 58.99%
14.11.2017 22:07:17 18.64°C 58.45%
14.11.2017 23:07:17 18.59°C 58.25%
15.11.2017 00:07:17 18.57°C 57.58%
15.11.2017 01:07:17 18.53°C 57.39%
15.11.2017 02:07:17 18.49°C 56.97%
15.11.2017 03:07:17 18.44°C 56.62%
15.11.2017 04:07:17 18.38°C 56.19%
15.11.2017 05:07:17 18.32°C 55.68%
15.11.2017 06:07:17 18.23°C 55.45%
15.11.2017 07:07:47 18.18°C 55.24%
15.11.2017 08:07:47 18.06°C 55.24%
15.11.2017 09:07:47 17.99°C 54.81%
15.11.2017 10:07:47 17.91°C 54.90%
15.11.2017 11:07:47 17.89°C 55.13%
15.11.2017 12:07:47 17.89°C 55.99%
15.11.2017 13:07:47 17.97°C 56.19%
15.11.2017 14:07:47 18.08°C 56.42%
15.11.2017 15:07:47 18.20°C 56.97%
15.11.2017 16:07:47 18.32°C 57.29%
15.11.2017 17:07:47 18.40°C 58.15%
15.11.2017 18:07:47 18.49°C 58.35%
15.11.2017 19:07:20 18.57°C 58.45%
15.11.2017 20:07:20 18.64°C 58.13%
15.11.2017 21:07:20 18.62°C 58.02%
15.11.2017 22:07:20 18.62°C 58.02%
15.11.2017 23:07:20 18.57°C 57.39%
16.11.2017 00:07:20 18.51°C 56.85%
16.11.2017 01:07:20 18.42°C 57.17%
16.11.2017 02:07:20 18.36°C 56.10%
16.11.2017 03:07:20 18.27°C 55.76%
16.11.2017 04:07:20 18.20°C 55.24%
16.11.2017 05:07:20 18.13°C 54.90%
16.11.2017 06:07:20 18.06°C 55.13%
16.11.2017 07:07:52 18.06°C 55.01%
16.11.2017 08:07:52 18.02°C 55.01%
16.11.2017 09:07:52 18.02°C 55.24%
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16.11.2017 10:07:52 18.02°C 55.56%
16.11.2017 11:07:52 18.06°C 55.68%
16.11.2017 12:07:52 18.06°C 56.31%
16.11.2017 13:07:52 18.11°C 57.48%
16.11.2017 14:07:52 18.23°C 58.69%
16.11.2017 15:07:52 18.34°C 59.21%
16.11.2017 16:07:52 18.49°C 59.55%
16.11.2017 17:07:52 18.62°C 60.28%
16.11.2017 18:07:52 18.64°C 61.15%
16.11.2017 19:07:23 18.79°C 60.40%
16.11.2017 20:07:23 18.86°C 60.60%
16.11.2017 21:07:23 18.86°C 61.15%
16.11.2017 22:07:23 18.84°C 61.04%
16.11.2017 23:07:23 18.86°C 60.83%
17.11.2017 00:07:23 18.86°C 61.04%
17.11.2017 01:07:23 18.86°C 60.60%
17.11.2017 02:07:23 18.88°C 60.52%
17.11.2017 03:07:23 18.88°C 60.09%
17.11.2017 04:07:23 18.82°C 59.86%
17.11.2017 05:07:23 18.79°C 59.42%
17.11.2017 06:07:23 18.72°C 58.88%
17.11.2017 07:07:55 18.68°C 58.79%
17.11.2017 08:07:55 18.59°C 58.45%
17.11.2017 09:07:55 18.51°C 58.26%
17.11.2017 10:07:55 18.44°C 57.71%
17.11.2017 11:07:55 18.44°C 57.29%
17.11.2017 12:07:55 18.42°C 57.29%
17.11.2017 13:07:55 18.42°C 57.83%
17.11.2017 14:07:55 18.44°C 59.64%
17.11.2017 15:07:55 18.51°C 60.50%
17.11.2017 16:07:55 18.57°C 59.74%
17.11.2017 17:07:55 18.62°C 59.74%
17.11.2017 18:07:55 18.62°C 60.09%
17.11.2017 19:07:43 18.68°C 60.09%
17.11.2017 20:07:43 18.68°C 60.28%
17.11.2017 21:07:43 18.68°C 60.40%
17.11.2017 22:07:43 18.72°C 59.97%
17.11.2017 23:07:43 18.74°C 60.28%
18.11.2017 00:07:43 18.74°C 60.28%
18.11.2017 01:07:43 18.74°C 60.83%
18.11.2017 02:07:43 18.74°C 60.17%
18.11.2017 03:07:43 18.72°C 60.17%
18.11.2017 04:07:43 18.72°C 60.09%
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18.11.2017 05:07:43 18.68°C 60.40%
18.11.2017 06:07:43 18.66°C 60.28%
18.11.2017 07:08:15 18.70°C 59.97%
18.11.2017 08:08:15 18.70°C 59.66%
18.11.2017 09:08:15 18.70°C 60.28%
18.11.2017 10:08:15 18.68°C 60.17%
18.11.2017 11:08:15 18.68°C 60.60%
18.11.2017 12:08:15 18.72°C 60.17%
18.11.2017 13:08:15 18.77°C 60.83%
18.11.2017 14:08:15 18.79°C 61.58%
18.11.2017 15:08:15 18.86°C 62.24%
18.11.2017 16:08:15 18.93°C 62.76%
18.11.2017 17:08:15 18.97°C 63.11%
18.11.2017 18:08:15 18.99°C 62.67%
18.11.2017 19:07:48 19.13°C 61.70%
18.11.2017 20:07:48 19.11°C 61.47%
18.11.2017 21:07:48 19.06°C 61.38%
18.11.2017 22:07:48 19.03°C 60.83%
18.11.2017 23:07:48 18.97°C 60.60%
19.11.2017 00:07:48 18.93°C 60.52%
19.11.2017 01:07:48 18.91°C 60.28%
19.11.2017 02:07:48 18.88°C 60.83%
19.11.2017 03:07:48 18.84°C 61.38%
19.11.2017 04:07:48 18.79°C 61.27%
19.11.2017 05:07:48 18.79°C 61.04%
19.11.2017 06:07:48 18.74°C 60.83%
19.11.2017 07:07:32 18.79°C 60.40%
19.11.2017 08:07:32 18.68°C 62.02%
19.11.2017 09:07:32 18.68°C 60.83%
19.11.2017 10:07:32 18.68°C 60.72%
19.11.2017 11:07:32 18.70°C 60.60%
19.11.2017 12:07:32 18.70°C 60.60%
19.11.2017 13:07:32 18.70°C 60.52%
19.11.2017 14:07:32 18.72°C 60.28%
19.11.2017 15:07:32 18.74°C 60.83%
19.11.2017 16:07:32 18.72°C 60.83%
19.11.2017 17:07:32 18.77°C 60.52%
19.11.2017 18:07:32 18.77°C 60.09%
19.11.2017 19:08:15 18.84°C 59.11%
19.11.2017 20:08:15 18.68°C 59.66%
19.11.2017 21:08:15 18.59°C 59.22%
19.11.2017 22:08:15 18.55°C 58.79%
19.11.2017 23:08:15 18.53°C 58.79%
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20.11.2017 00:08:15 18.49°C 58.35%
20.11.2017 01:08:15 18.44°C 58.03%
20.11.2017 02:08:15 18.38°C 58.35%
20.11.2017 03:08:15 18.34°C 58.46%
20.11.2017 04:08:15 18.29°C 58.26%
20.11.2017 05:08:15 18.29°C 57.91%
20.11.2017 06:08:15 18.27°C 58.35%
20.11.2017 07:07:48 18.29°C 58.35%
20.11.2017 08:07:48 18.27°C 58.46%
20.11.2017 09:07:48 18.29°C 59.64%
20.11.2017 10:07:48 18.36°C 59.21%
20.11.2017 11:07:48 18.38°C 59.01%
20.11.2017 12:07:48 18.40°C 59.64%
20.11.2017 13:07:48 18.44°C 59.44%
20.11.2017 14:07:48 18.51°C 61.47%
20.11.2017 15:07:48 18.55°C 60.17%
20.11.2017 16:07:48 18.62°C 60.28%
20.11.2017 17:07:48 18.64°C 60.09%
20.11.2017 18:07:48 18.66°C 60.09%
20.11.2017 19:08:22 18.70°C 59.22%
20.11.2017 20:08:22 18.66°C 59.54%
20.11.2017 21:08:22 18.66°C 58.88%
20.11.2017 22:08:22 18.62°C 58.36%
20.11.2017 23:08:22 18.57°C 58.13%
21.11.2017 00:08:22 18.53°C 57.81%
21.11.2017 01:08:22 18.51°C 58.26%
21.11.2017 02:08:22 18.47°C 58.46%
21.11.2017 03:08:22 18.44°C 58.69%
21.11.2017 04:08:22 18.47°C 58.46%
21.11.2017 05:08:22 18.44°C 58.46%
21.11.2017 06:08:22 18.42°C 59.12%
21.11.2017 07:07:53 18.47°C 58.77%
21.11.2017 08:07:53 18.44°C 58.69%
21.11.2017 09:07:53 18.44°C 58.69%
21.11.2017 10:07:53 18.44°C 59.32%
21.11.2017 11:07:53 18.49°C 59.99%
21.11.2017 12:07:53 18.57°C 60.28%
21.11.2017 13:07:53 18.66°C 61.04%
21.11.2017 14:07:53 18.79°C 61.58%
21.11.2017 15:07:53 18.88°C 62.33%
21.11.2017 16:07:53 19.01°C 62.99%
21.11.2017 17:07:53 19.15°C 63.42%
21.11.2017 18:07:53 19.20°C 64.60%
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21.11.2017 19:08:28 19.26°C 64.82%
21.11.2017 20:08:28 19.28°C 64.82%
21.11.2017 21:08:28 19.32°C 64.72%
21.11.2017 22:08:28 19.39°C 64.60%
21.11.2017 23:08:28 19.43°C 64.72%
22.11.2017 00:08:28 19.43°C 64.93%
22.11.2017 01:08:28 19.45°C 65.42%
22.11.2017 02:08:28 19.50°C 65.01%
22.11.2017 03:08:28 19.47°C 65.12%
22.11.2017 04:08:28 19.47°C 65.24%
22.11.2017 05:08:28 19.45°C 65.01%
22.11.2017 06:08:28 19.43°C 64.82%
22.11.2017 07:08:03 19.45°C 64.52%
22.11.2017 08:08:03 19.41°C 64.28%
22.11.2017 09:08:03 19.37°C 63.97%
22.11.2017 10:08:03 19.37°C 63.65%
22.11.2017 11:08:03 19.35°C 63.85%
22.11.2017 12:08:03 19.35°C 64.28%
22.11.2017 13:08:03 19.39°C 64.72%
22.11.2017 14:08:03 19.43°C 65.34%
22.11.2017 15:08:03 19.50°C 66.45%
22.11.2017 16:08:03 19.60°C 66.24%
22.11.2017 17:08:03 19.68°C 66.64%
22.11.2017 18:08:03 19.72°C 67.27%
22.11.2017 19:08:40 19.87°C 66.75%
22.11.2017 20:08:40 19.89°C 66.75%
22.11.2017 21:08:40 19.89°C 66.56%
22.11.2017 22:08:40 19.87°C 66.45%
22.11.2017 23:08:40 19.83°C 66.45%
23.11.2017 00:08:40 19.79°C 66.15%
23.11.2017 01:08:40 19.74°C 65.53%
23.11.2017 02:08:40 19.70°C 64.60%
23.11.2017 03:08:40 19.58°C 63.85%
23.11.2017 04:08:40 19.47°C 62.98%
23.11.2017 05:08:40 19.37°C 61.92%
23.11.2017 06:08:40 19.22°C 61.38%
23.11.2017 07:08:14 19.17°C 60.40%
23.11.2017 08:08:14 19.06°C 59.74%
23.11.2017 09:08:14 18.95°C 59.74%
23.11.2017 10:08:14 18.86°C 59.66%
23.11.2017 11:08:14 18.79°C 59.66%
23.11.2017 12:08:14 18.79°C 59.31%
23.11.2017 13:08:14 18.82°C 59.86%
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23.11.2017 14:08:14 18.82°C 59.54%
23.11.2017 15:08:14 18.82°C 59.97%
23.11.2017 16:08:14 18.84°C 60.40%
23.11.2017 17:08:14 18.91°C 60.40%
23.11.2017 18:08:14 18.97°C 60.40%
23.11.2017 19:08:51 19.06°C 60.28%
23.11.2017 20:08:51 19.06°C 60.09%
23.11.2017 21:08:51 19.06°C 59.74%
23.11.2017 22:08:51 19.06°C 59.66%
23.11.2017 23:08:51 19.01°C 59.74%
24.11.2017 00:08:51 18.99°C 59.74%
24.11.2017 01:08:51 18.99°C 59.66%
24.11.2017 02:08:51 18.97°C 60.83%
24.11.2017 03:08:51 18.97°C 60.17%
24.11.2017 04:08:51 18.95°C 59.74%
24.11.2017 05:08:51 18.95°C 60.09%
24.11.2017 06:08:51 18.95°C 59.74%
24.11.2017 07:08:26 18.99°C 59.42%
24.11.2017 08:08:26 18.93°C 59.86%
24.11.2017 09:08:26 18.91°C 59.74%
24.11.2017 10:08:26 18.93°C 59.42%
24.11.2017 11:08:26 18.93°C 59.31%
24.11.2017 12:08:26 18.93°C 59.86%
24.11.2017 13:08:26 18.95°C 60.17%
24.11.2017 14:08:26 18.95°C 60.52%
24.11.2017 15:08:26 19.01°C 60.60%
24.11.2017 16:08:26 19.11°C 60.72%
24.11.2017 17:08:26 19.17°C 60.83%
24.11.2017 18:08:26 19.22°C 60.83%
24.11.2017 19:07:59 19.28°C 60.71%
24.11.2017 20:07:59 19.28°C 60.71%
24.11.2017 21:07:59 19.28°C 60.51%
24.11.2017 22:07:59 19.28°C 60.62%
24.11.2017 23:07:59 19.28°C 60.39%
25.11.2017 00:07:59 19.20°C 60.83%
25.11.2017 01:07:59 19.20°C 60.52%
25.11.2017 02:07:59 19.20°C 60.17%
25.11.2017 03:07:59 19.17°C 60.28%
25.11.2017 04:07:59 19.15°C 60.40%
25.11.2017 05:07:59 19.11°C 60.83%
25.11.2017 06:07:59 19.11°C 60.52%
25.11.2017 07:08:34 19.17°C 59.74%
25.11.2017 08:08:34 19.13°C 59.74%
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25.11.2017 09:08:34 19.11°C 59.66%
25.11.2017 10:08:34 19.11°C 59.74%
25.11.2017 11:08:34 19.08°C 59.66%
25.11.2017 12:08:34 19.11°C 59.54%
25.11.2017 13:08:34 19.13°C 59.74%
25.11.2017 14:08:34 19.13°C 60.52%
25.11.2017 15:08:34 19.20°C 61.27%
25.11.2017 16:08:34 19.26°C 62.13%
25.11.2017 17:08:34 19.32°C 62.24%
25.11.2017 18:08:34 19.37°C 61.92%
25.11.2017 19:08:48 19.47°C 61.05%
25.11.2017 20:08:48 19.43°C 60.71%
25.11.2017 21:08:48 19.43°C 60.83%
25.11.2017 22:08:48 19.39°C 61.05%
25.11.2017 23:08:48 19.39°C 60.94%
26.11.2017 00:08:48 19.39°C 60.62%
26.11.2017 01:08:48 19.37°C 60.51%
26.11.2017 02:08:48 19.35°C 61.05%
26.11.2017 03:08:48 19.28°C 60.94%
26.11.2017 04:08:48 19.26°C 61.27%
26.11.2017 05:08:48 19.26°C 60.95%
26.11.2017 06:08:48 19.24°C 60.83%
26.11.2017 07:08:22 19.26°C 60.51%
26.11.2017 08:08:22 19.22°C 60.17%
26.11.2017 09:08:22 19.15°C 61.27%
26.11.2017 10:08:22 19.11°C 59.31%
26.11.2017 11:08:22 19.06°C 58.56%
26.11.2017 12:08:22 19.01°C 58.13%
26.11.2017 13:08:22 18.95°C 58.02%
26.11.2017 14:08:22 18.91°C 58.13%
26.11.2017 15:08:22 18.86°C 57.93%
26.11.2017 16:08:22 18.84°C 58.13%
26.11.2017 17:08:22 18.79°C 58.36%
26.11.2017 18:08:22 18.79°C 57.50%
26.11.2017 19:08:55 18.79°C 56.95%
26.11.2017 20:08:55 18.74°C 56.20%
26.11.2017 21:08:55 18.68°C 55.54%
26.11.2017 22:08:55 18.59°C 55.42%
26.11.2017 23:08:55 18.51°C 55.13%
27.11.2017 00:08:55 18.40°C 55.33%
27.11.2017 01:08:55 18.42°C 54.70%
27.11.2017 02:08:55 18.36°C 54.38%
27.11.2017 03:08:55 18.27°C 53.95%
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27.11.2017 04:08:55 18.20°C 54.15%
27.11.2017 05:08:55 18.13°C 54.15%
27.11.2017 06:08:55 18.08°C 54.04%
27.11.2017 07:08:29 18.11°C 53.61%
27.11.2017 08:08:29 18.06°C 53.41%
27.11.2017 09:08:29 18.04°C 53.41%
27.11.2017 10:08:29 18.04°C 53.52%
27.11.2017 11:08:29 18.04°C 60.30%
27.11.2017 12:08:29 18.06°C 58.15%
27.11.2017 13:08:29 18.15°C 57.40%
27.11.2017 14:08:29 18.25°C 55.99%
27.11.2017 15:08:29 18.29°C 55.87%
27.11.2017 16:08:29 18.36°C 56.31%
27.11.2017 17:08:29 18.40°C 57.83%
27.11.2017 18:08:29 18.42°C 57.60%
27.11.2017 19:09:02 18.49°C 57.91%
27.11.2017 20:09:02 18.44°C 57.40%
27.11.2017 21:09:02 18.42°C 56.74%
27.11.2017 22:09:02 18.38°C 56.31%
27.11.2017 23:09:02 18.36°C 55.45%
28.11.2017 00:09:02 18.34°C 54.90%
28.11.2017 01:09:02 18.29°C 54.70%
28.11.2017 02:09:02 18.11°C 54.15%
28.11.2017 03:09:02 18.06°C 53.72%
28.11.2017 04:09:02 18.02°C 57.06%
28.11.2017 05:09:02 17.97°C 53.61%
28.11.2017 06:09:02 17.93°C 53.41%
28.11.2017 07:08:15 17.97°C 52.98%
28.11.2017 08:08:15 17.91°C 53.09%
28.11.2017 09:08:15 17.87°C 53.30%
28.11.2017 10:08:15 17.84°C 53.41%
28.11.2017 11:08:15 17.87°C 53.30%
28.11.2017 12:08:15 17.87°C 53.52%
28.11.2017 13:08:15 17.93°C 53.95%
28.11.2017 14:08:15 17.97°C 54.70%
28.11.2017 15:08:15 18.04°C 55.45%
28.11.2017 16:08:15 18.08°C 55.99%
28.11.2017 17:08:15 18.25°C 55.87%
28.11.2017 18:08:15 18.32°C 56.10%
28.11.2017 19:08:49 18.42°C 56.54%
28.11.2017 20:08:49 18.49°C 56.54%
28.11.2017 21:08:49 18.53°C 56.31%
28.11.2017 22:08:49 18.53°C 56.41%
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28.11.2017 23:08:49 18.57°C 56.41%
29.11.2017 00:08:49 18.57°C 56.64%
29.11.2017 01:08:49 18.57°C 56.41%
29.11.2017 02:08:49 18.57°C 56.41%
29.11.2017 03:08:49 18.53°C 55.99%
29.11.2017 04:08:49 18.51°C 55.99%
29.11.2017 05:08:49 18.44°C 55.87%
29.11.2017 06:08:49 18.42°C 55.76%
29.11.2017 07:08:27 18.44°C 55.68%
29.11.2017 08:08:27 18.40°C 55.24%
29.11.2017 09:08:27 18.38°C 55.45%
29.11.2017 10:08:27 18.36°C 55.68%
29.11.2017 11:08:27 18.34°C 56.10%
29.11.2017 12:08:27 18.38°C 56.10%
29.11.2017 13:08:27 18.42°C 56.10%
29.11.2017 14:08:27 18.47°C 56.97%
29.11.2017 15:08:27 18.55°C 57.39%
29.11.2017 16:08:27 18.64°C 57.50%
29.11.2017 17:08:27 18.66°C 57.81%
29.11.2017 18:08:27 18.70°C 57.93%
29.11.2017 19:09:04 18.79°C 57.81%
29.11.2017 20:09:04 18.79°C 57.50%
29.11.2017 21:09:04 18.79°C 57.16%
29.11.2017 22:09:04 18.77°C 56.84%
29.11.2017 23:09:04 18.72°C 56.29%
30.11.2017 00:09:04 18.68°C 55.97%
30.11.2017 01:09:04 18.62°C 55.97%
30.11.2017 02:09:04 18.55°C 55.86%
30.11.2017 03:09:04 18.49°C 55.13%
30.11.2017 04:09:04 18.42°C 54.81%
30.11.2017 05:09:04 18.36°C 54.70%
30.11.2017 06:09:04 18.34°C 53.95%
30.11.2017 07:08:39 18.27°C 54.38%
30.11.2017 08:08:39 18.23°C 54.26%
30.11.2017 09:08:39 18.20°C 53.84%
30.11.2017 10:08:39 18.18°C 53.84%
30.11.2017 11:08:39 18.11°C 56.31%
30.11.2017 12:08:39 18.11°C 54.04%
30.11.2017 13:08:39 18.06°C 54.38%
30.11.2017 14:08:39 18.04°C 54.38%
30.11.2017 15:08:39 17.99°C 54.38%
30.11.2017 16:08:39 17.97°C 54.15%
30.11.2017 17:08:39 17.99°C 54.90%

Copyright (c) 2016, fp floor protector GmbH. Alle Rechte vorbehalten.



bmonc 700039 Messtabelle - Seite 25

Zeit Dach Temp. Dach Feucht.
30.11.2017 18:08:39 17.99°C 53.30%
30.11.2017 19:09:10 17.97°C 54.15%
30.11.2017 20:09:10 17.99°C 53.61%
30.11.2017 21:09:10 17.97°C 53.41%
30.11.2017 22:09:10 18.04°C 54.15%
30.11.2017 23:09:10 18.04°C 53.95%
1.12.2017 00:09:10 17.99°C 54.15%
1.12.2017 01:09:10 17.87°C 54.26%
1.12.2017 02:09:10 17.84°C 53.95%
1.12.2017 03:09:10 17.87°C 54.04%
1.12.2017 04:09:10 17.87°C 53.95%
1.12.2017 05:09:10 17.87°C 53.95%
1.12.2017 06:09:10 17.89°C 53.84%
1.12.2017 07:08:43 17.93°C 53.52%
1.12.2017 08:08:43 17.89°C 53.41%
1.12.2017 09:08:43 17.87°C 53.61%
1.12.2017 10:08:43 17.74°C 59.45%
1.12.2017 11:08:43 17.65°C 57.50%
1.12.2017 12:08:43 17.67°C 56.76%
1.12.2017 13:08:43 17.74°C 56.32%
1.12.2017 14:08:43 17.80°C 55.58%
1.12.2017 15:08:43 17.84°C 55.04%
1.12.2017 16:08:43 17.87°C 54.90%
1.12.2017 17:08:43 17.87°C 54.26%
1.12.2017 18:08:43 17.91°C 53.95%
1.12.2017 19:09:13 17.97°C 53.95%
1.12.2017 20:09:13 17.99°C 53.61%
1.12.2017 21:09:13 18.02°C 53.41%
1.12.2017 22:09:13 17.97°C 53.61%
1.12.2017 23:09:13 17.97°C 54.04%
2.12.2017 00:09:13 17.97°C 53.52%
2.12.2017 01:09:13 17.93°C 53.61%
2.12.2017 02:09:13 17.91°C 53.72%
2.12.2017 03:09:13 17.91°C 53.30%
2.12.2017 04:09:13 17.93°C 52.98%
2.12.2017 05:09:13 17.91°C 52.86%
2.12.2017 06:09:13 17.89°C 53.30%
2.12.2017 07:08:49 17.91°C 52.43%
2.12.2017 08:08:49 17.87°C 52.11%
2.12.2017 09:08:49 17.84°C 51.72%
2.12.2017 10:08:49 17.76°C 51.91%
2.12.2017 11:08:49 17.67°C 51.91%
2.12.2017 12:08:49 17.65°C 51.60%
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2.12.2017 13:08:49 17.67°C 52.03%
2.12.2017 14:08:49 17.67°C 51.48%
2.12.2017 15:08:49 17.65°C 52.03%
2.12.2017 16:08:49 17.63°C 51.60%
2.12.2017 17:08:49 17.67°C 51.91%
2.12.2017 18:08:49 17.72°C 51.28%
2.12.2017 19:08:24 17.78°C 51.28%
2.12.2017 20:08:24 17.74°C 50.94%
2.12.2017 21:08:24 17.72°C 51.17%
2.12.2017 22:08:24 17.74°C 51.28%
2.12.2017 23:08:24 17.74°C 51.48%
3.12.2017 00:08:24 17.65°C 52.14%
3.12.2017 01:08:24 17.65°C 51.80%
3.12.2017 02:08:24 17.67°C 51.48%
3.12.2017 03:08:24 17.67°C 51.28%
3.12.2017 04:08:24 17.67°C 51.17%
3.12.2017 05:08:24 17.65°C 51.17%
3.12.2017 06:08:24 17.63°C 51.05%
3.12.2017 07:08:56 17.61°C 51.28%
3.12.2017 08:08:56 17.56°C 52.14%
3.12.2017 09:08:56 17.54°C 52.03%
3.12.2017 10:08:56 17.54°C 51.72%
3.12.2017 11:08:56 17.52°C 51.60%
3.12.2017 12:08:56 17.59°C 51.17%
3.12.2017 13:08:56 17.61°C 51.28%
3.12.2017 14:08:56 17.61°C 52.03%
3.12.2017 15:08:56 17.65°C 52.89%
3.12.2017 16:08:56 17.65°C 52.23%
3.12.2017 17:08:56 17.69°C 51.80%
3.12.2017 18:08:56 17.69°C 51.91%
3.12.2017 19:08:31 17.84°C 51.48%
3.12.2017 20:08:31 17.84°C 51.60%
3.12.2017 21:08:31 17.78°C 51.72%
3.12.2017 22:08:31 17.78°C 51.05%
3.12.2017 23:08:31 17.80°C 50.74%
4.12.2017 00:08:31 17.76°C 50.85%
4.12.2017 01:08:31 17.69°C 51.28%
4.12.2017 02:08:31 17.65°C 52.14%
4.12.2017 03:08:31 17.63°C 53.75%
4.12.2017 04:08:31 17.67°C 53.32%
4.12.2017 05:08:31 17.67°C 51.60%
4.12.2017 06:08:31 17.67°C 51.17%
4.12.2017 07:09:03 17.72°C 51.37%
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4.12.2017 08:09:03 17.69°C 51.28%
4.12.2017 09:09:03 17.67°C 51.60%
4.12.2017 10:09:03 17.74°C 51.48%
4.12.2017 11:09:03 17.78°C 51.60%
4.12.2017 12:09:03 17.84°C 51.72%
4.12.2017 13:09:03 17.84°C 51.91%
4.12.2017 14:09:03 17.84°C 52.66%
4.12.2017 15:09:03 17.87°C 52.43%
4.12.2017 16:09:03 17.89°C 53.18%
4.12.2017 17:09:03 17.93°C 52.98%
4.12.2017 18:09:03 17.99°C 52.98%
4.12.2017 19:08:37 18.06°C 52.98%
4.12.2017 20:08:37 18.06°C 52.55%
4.12.2017 21:08:37 18.06°C 52.43%
4.12.2017 22:08:37 18.08°C 52.55%
4.12.2017 23:08:37 18.08°C 52.55%
5.12.2017 00:08:37 18.08°C 52.75%
5.12.2017 01:08:37 18.08°C 52.86%
5.12.2017 02:08:37 18.06°C 53.09%
5.12.2017 03:08:37 18.04°C 53.30%
5.12.2017 04:08:37 18.06°C 53.61%
5.12.2017 05:08:37 18.08°C 53.52%
5.12.2017 06:08:37 18.11°C 53.09%
5.12.2017 07:09:10 18.18°C 53.41%
5.12.2017 08:09:10 18.13°C 53.30%
5.12.2017 09:09:10 18.11°C 53.95%
5.12.2017 10:09:10 18.11°C 54.47%
5.12.2017 11:09:10 18.13°C 54.70%
5.12.2017 12:09:10 18.15°C 54.38%
5.12.2017 13:09:10 18.18°C 54.15%
5.12.2017 14:09:10 18.23°C 54.26%
5.12.2017 15:09:10 18.27°C 55.68%
5.12.2017 16:09:10 18.36°C 55.01%
5.12.2017 17:09:10 18.42°C 55.13%
5.12.2017 18:09:10 18.49°C 55.13%
5.12.2017 19:08:43 18.57°C 55.54%
5.12.2017 20:08:43 18.57°C 55.65%
5.12.2017 21:08:43 18.57°C 55.86%
5.12.2017 22:08:43 18.59°C 56.09%
5.12.2017 23:08:43 18.62°C 56.95%
6.12.2017 00:08:43 18.66°C 56.64%
6.12.2017 01:08:43 18.68°C 56.52%
6.12.2017 02:08:43 18.68°C 56.52%
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6.12.2017 03:08:43 18.68°C 56.52%
6.12.2017 04:08:43 18.68°C 57.06%
6.12.2017 05:08:43 18.64°C 57.06%
6.12.2017 06:08:43 18.59°C 57.81%
6.12.2017 07:09:16 18.64°C 57.39%
6.12.2017 08:09:16 18.64°C 57.50%
6.12.2017 09:09:16 18.59°C 57.50%
6.12.2017 10:09:16 18.57°C 57.39%
6.12.2017 11:09:16 18.57°C 57.50%
6.12.2017 12:09:16 18.62°C 57.39%
6.12.2017 13:09:16 18.66°C 56.95%
6.12.2017 14:09:16 18.70°C 57.16%
6.12.2017 15:09:16 18.72°C 57.16%
6.12.2017 16:09:16 18.74°C 57.06%
6.12.2017 17:09:16 18.79°C 57.16%
6.12.2017 18:09:16 18.79°C 57.06%
6.12.2017 19:08:49 18.82°C 56.64%
6.12.2017 20:08:49 18.77°C 56.84%
6.12.2017 21:08:49 18.72°C 56.52%
6.12.2017 22:08:49 18.72°C 56.20%
6.12.2017 23:08:49 18.70°C 55.77%
7.12.2017 00:08:49 18.64°C 55.77%
7.12.2017 01:08:49 18.59°C 55.42%
7.12.2017 02:08:49 18.57°C 54.91%
7.12.2017 03:08:49 18.55°C 54.68%
7.12.2017 04:08:49 18.49°C 54.90%
7.12.2017 05:08:49 18.44°C 54.90%
7.12.2017 06:08:49 18.42°C 54.81%
7.12.2017 07:09:23 18.44°C 54.04%
7.12.2017 08:09:23 18.40°C 53.52%
7.12.2017 09:09:23 18.32°C 53.84%
7.12.2017 10:09:23 18.27°C 53.52%
7.12.2017 11:09:23 18.23°C 53.61%
7.12.2017 12:09:23 18.20°C 53.95%
7.12.2017 13:09:23 18.20°C 53.84%
7.12.2017 14:09:23 18.20°C 54.47%
7.12.2017 15:09:23 18.25°C 54.26%
7.12.2017 16:09:23 18.32°C 54.59%
7.12.2017 17:09:23 18.38°C 55.24%
7.12.2017 18:09:23 18.44°C 55.01%
7.12.2017 19:08:55 18.57°C 55.11%
7.12.2017 20:08:55 18.62°C 55.23%
7.12.2017 21:08:55 18.57°C 55.54%
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7.12.2017 22:08:55 18.57°C 55.11%
7.12.2017 23:08:55 18.59°C 54.48%
8.12.2017 00:08:55 18.59°C 54.04%
8.12.2017 01:08:55 18.55°C 53.70%
8.12.2017 02:08:55 18.51°C 53.30%
8.12.2017 03:08:55 18.42°C 53.61%
8.12.2017 04:08:55 18.36°C 53.30%
8.12.2017 05:08:55 18.29°C 53.18%
8.12.2017 06:08:55 18.25°C 53.18%
8.12.2017 07:09:28 18.23°C 52.98%
8.12.2017 08:09:28 18.18°C 52.98%
8.12.2017 09:09:28 18.13°C 52.75%
8.12.2017 10:09:28 18.11°C 52.55%
8.12.2017 11:09:28 18.11°C 52.86%
8.12.2017 12:09:28 18.08°C 52.86%
8.12.2017 13:09:28 18.08°C 52.66%
8.12.2017 14:09:28 18.08°C 52.43%
8.12.2017 15:09:28 18.13°C 52.32%
8.12.2017 16:09:28 18.13°C 52.23%
8.12.2017 17:09:28 18.15°C 55.01%
8.12.2017 18:09:28 18.15°C 52.55%
8.12.2017 19:09:01 18.23°C 52.23%
8.12.2017 20:09:01 18.23°C 52.55%
8.12.2017 21:09:01 18.23°C 53.41%
8.12.2017 22:09:01 18.29°C 53.61%
8.12.2017 23:09:01 18.36°C 53.52%
9.12.2017 00:09:01 18.38°C 53.72%
9.12.2017 01:09:01 18.42°C 53.61%
9.12.2017 02:09:01 18.44°C 53.30%
9.12.2017 03:09:01 18.42°C 53.30%
9.12.2017 04:09:01 18.42°C 53.18%
9.12.2017 05:09:01 18.42°C 52.98%
9.12.2017 06:09:01 18.36°C 53.18%
9.12.2017 07:08:35 18.38°C 53.30%
9.12.2017 08:08:35 18.34°C 53.52%
9.12.2017 09:08:35 18.32°C 53.30%
9.12.2017 10:08:35 18.32°C 53.09%
9.12.2017 11:08:35 18.34°C 53.18%
9.12.2017 12:08:35 18.34°C 53.09%
9.12.2017 13:08:35 18.34°C 52.98%
9.12.2017 14:08:35 18.32°C 53.18%
9.12.2017 15:08:35 18.32°C 52.98%
9.12.2017 16:08:35 18.32°C 52.66%
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9.12.2017 17:08:35 18.32°C 52.55%
9.12.2017 18:08:35 18.27°C 52.23%
9.12.2017 19:09:05 18.27°C 51.69%
9.12.2017 20:09:05 18.23°C 51.37%
9.12.2017 21:09:05 18.15°C 51.37%
9.12.2017 22:09:05 18.04°C 54.15%
9.12.2017 23:09:05 17.95°C 52.75%
10.12.2017 00:09:05 17.93°C 52.32%
10.12.2017 01:09:05 17.91°C 51.88%
10.12.2017 02:09:05 17.93°C 51.57%
10.12.2017 03:09:05 17.91°C 51.26%
10.12.2017 04:09:05 17.87°C 51.57%
10.12.2017 05:09:05 17.84°C 51.37%
10.12.2017 06:09:05 17.84°C 51.02%
10.12.2017 07:08:38 17.87°C 51.26%
10.12.2017 08:08:38 17.84°C 52.78%
10.12.2017 09:08:38 17.82°C 51.72%
10.12.2017 10:08:38 17.84°C 51.80%
10.12.2017 11:08:38 17.78°C 51.37%
10.12.2017 12:08:38 17.76°C 51.48%
10.12.2017 13:08:38 17.76°C 51.17%
10.12.2017 14:08:38 17.76°C 51.28%
10.12.2017 15:08:38 17.74°C 51.48%
10.12.2017 16:08:38 17.78°C 52.03%
10.12.2017 17:08:38 17.84°C 51.80%
10.12.2017 18:08:38 17.87°C 51.69%
10.12.2017 19:09:11 18.02°C 51.46%
10.12.2017 20:09:11 18.02°C 51.69%
10.12.2017 21:09:11 18.06°C 52.32%
10.12.2017 22:09:11 18.04°C 52.55%
10.12.2017 23:09:11 18.08°C 52.32%
11.12.2017 00:09:11 18.13°C 52.86%
11.12.2017 01:09:11 18.13°C 54.26%
11.12.2017 02:09:11 18.23°C 53.30%
11.12.2017 03:09:11 18.27°C 53.41%
11.12.2017 04:09:11 18.32°C 53.41%
11.12.2017 05:09:11 18.34°C 53.52%
11.12.2017 06:09:11 18.32°C 54.04%
11.12.2017 07:08:44 18.40°C 54.04%
11.12.2017 08:08:44 18.40°C 55.13%
11.12.2017 09:08:44 18.42°C 55.56%
11.12.2017 10:08:44 18.47°C 55.68%
11.12.2017 11:08:44 18.51°C 55.76%
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11.12.2017 12:08:44 18.59°C 56.20%
11.12.2017 13:08:44 18.70°C 57.16%
11.12.2017 14:08:44 18.79°C 58.36%
11.12.2017 15:08:44 18.95°C 59.11%
11.12.2017 16:08:44 19.11°C 60.83%
11.12.2017 17:08:44 19.26°C 61.90%
11.12.2017 18:08:44 19.37°C 63.10%
11.12.2017 19:09:22 19.54°C 63.73%
11.12.2017 20:09:22 19.65°C 64.52%
11.12.2017 21:09:22 19.74°C 65.12%
11.12.2017 22:09:22 19.85°C 65.64%
11.12.2017 23:09:22 19.89°C 66.24%
12.12.2017 00:09:22 19.96°C 67.17%
12.12.2017 01:09:22 20.01°C 67.57%
12.12.2017 02:09:22 20.07°C 67.79%
12.12.2017 03:09:22 20.14°C 69.42%
12.12.2017 04:09:22 20.18°C 69.61%
12.12.2017 05:09:22 20.25°C 70.01%
12.12.2017 06:09:22 20.29°C 69.71%
12.12.2017 07:08:54 20.35°C 70.01%
12.12.2017 08:08:54 20.31°C 69.12%
12.12.2017 09:08:54 20.25°C 67.79%
12.12.2017 10:08:54 20.18°C 68.39%
12.12.2017 11:08:54 20.14°C 67.57%
12.12.2017 12:08:54 20.12°C 66.75%
12.12.2017 13:08:54 20.10°C 65.86%
12.12.2017 14:08:54 20.12°C 65.34%
12.12.2017 15:08:54 20.14°C 67.17%
12.12.2017 16:08:54 20.10°C 66.35%
12.12.2017 17:08:54 20.03°C 65.65%
12.12.2017 18:08:54 19.96°C 64.71%
12.12.2017 19:09:26 19.91°C 63.21%
12.12.2017 20:09:26 19.81°C 62.35%
12.12.2017 21:09:26 19.70°C 62.35%
12.12.2017 22:09:26 19.58°C 62.01%
12.12.2017 23:09:26 19.54°C 61.25%
13.12.2017 00:09:26 19.50°C 60.71%
13.12.2017 01:09:26 19.45°C 60.39%
13.12.2017 02:09:26 19.39°C 60.83%
13.12.2017 03:09:26 19.32°C 60.39%
13.12.2017 04:09:26 19.28°C 60.28%
13.12.2017 05:09:26 19.24°C 60.52%
13.12.2017 06:09:26 19.20°C 60.17%
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13.12.2017 07:08:58 19.17°C 59.54%
13.12.2017 08:08:58 19.08°C 58.88%
13.12.2017 09:08:58 19.03°C 60.28%
13.12.2017 10:08:58 18.99°C 59.97%
13.12.2017 11:08:58 18.97°C 59.66%
13.12.2017 12:08:58 18.97°C 58.45%
13.12.2017 13:08:58 18.99°C 57.93%
13.12.2017 14:08:58 19.01°C 57.81%
13.12.2017 15:08:58 19.03°C 57.58%
13.12.2017 16:08:58 19.06°C 57.81%
13.12.2017 17:08:58 19.06°C 58.13%
13.12.2017 18:08:58 19.06°C 58.02%
13.12.2017 19:09:30 19.11°C 57.50%
13.12.2017 20:09:30 19.06°C 57.58%
13.12.2017 21:09:30 19.01°C 57.06%
13.12.2017 22:09:30 18.95°C 56.72%
13.12.2017 23:09:30 18.91°C 56.29%
14.12.2017 00:09:30 18.86°C 55.77%
14.12.2017 01:09:30 18.79°C 55.42%
14.12.2017 02:09:30 18.72°C 55.42%
14.12.2017 03:09:30 18.68°C 55.11%
14.12.2017 04:09:30 18.64°C 54.91%
14.12.2017 05:09:30 18.62°C 54.48%
14.12.2017 06:09:30 18.57°C 56.41%
14.12.2017 07:09:03 18.59°C 56.52%
14.12.2017 08:09:03 18.55°C 55.77%
14.12.2017 09:09:03 18.53°C 55.33%
14.12.2017 10:09:03 18.53°C 55.33%
14.12.2017 11:09:03 18.53°C 55.54%
14.12.2017 12:09:03 18.53°C 55.99%
14.12.2017 13:09:03 18.57°C 56.64%
14.12.2017 14:09:03 18.64°C 56.95%
14.12.2017 15:09:03 18.74°C 57.39%
14.12.2017 16:09:03 18.79°C 58.02%
14.12.2017 17:09:03 18.91°C 58.88%
14.12.2017 18:09:03 18.97°C 59.42%
14.12.2017 19:09:35 19.11°C 59.22%
14.12.2017 20:09:35 19.15°C 59.22%
14.12.2017 21:09:35 19.22°C 59.31%
14.12.2017 22:09:35 19.24°C 59.22%
14.12.2017 23:09:35 19.24°C 59.22%
15.12.2017 00:09:35 19.24°C 59.22%
15.12.2017 01:09:35 19.22°C 59.22%
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15.12.2017 02:09:35 19.22°C 58.99%
15.12.2017 03:09:35 19.22°C 58.67%
15.12.2017 04:09:35 19.22°C 58.67%
15.12.2017 05:09:35 19.22°C 58.45%
15.12.2017 06:09:35 19.20°C 58.36%
15.12.2017 07:09:09 19.22°C 58.02%
15.12.2017 08:09:09 19.13°C 58.36%
15.12.2017 09:09:09 19.06°C 57.81%
15.12.2017 10:09:09 19.03°C 57.50%
15.12.2017 11:09:09 18.99°C 56.29%
15.12.2017 12:09:09 18.93°C 56.52%
15.12.2017 13:09:09 18.95°C 56.64%
15.12.2017 14:09:09 19.01°C 56.95%
15.12.2017 15:09:09 19.06°C 57.16%
15.12.2017 16:09:09 19.15°C 57.50%
15.12.2017 17:09:09 19.22°C 57.93%
15.12.2017 18:09:09 19.26°C 58.56%
15.12.2017 19:09:44 19.30°C 58.78%
15.12.2017 20:09:44 19.32°C 58.78%
15.12.2017 21:09:44 19.37°C 58.54%
15.12.2017 22:09:44 19.39°C 58.90%
15.12.2017 23:09:44 19.39°C 59.09%
16.12.2017 00:09:44 19.37°C 59.09%
16.12.2017 01:09:44 19.37°C 58.78%
16.12.2017 02:09:44 19.37°C 58.54%
16.12.2017 03:09:44 19.37°C 58.35%
16.12.2017 04:09:44 19.35°C 57.91%
16.12.2017 05:09:44 19.30°C 57.60%
16.12.2017 06:09:44 19.26°C 57.48%
16.12.2017 07:08:57 19.32°C 57.25%
16.12.2017 08:08:57 19.24°C 56.95%
16.12.2017 09:08:57 19.20°C 56.72%
16.12.2017 10:08:57 19.11°C 63.85%
16.12.2017 11:08:57 19.06°C 56.95%
16.12.2017 12:08:57 19.06°C 56.64%
16.12.2017 13:08:57 19.06°C 56.64%
16.12.2017 14:08:57 19.06°C 56.72%
16.12.2017 15:08:57 19.06°C 57.27%
16.12.2017 16:08:57 19.11°C 57.39%
16.12.2017 17:08:57 19.11°C 57.93%
16.12.2017 18:08:57 19.15°C 57.93%
16.12.2017 19:09:17 19.26°C 57.91%
16.12.2017 20:09:17 19.24°C 58.02%
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16.12.2017 21:09:17 19.22°C 57.81%
16.12.2017 22:09:17 19.17°C 57.50%
16.12.2017 23:09:17 19.15°C 57.39%
17.12.2017 00:09:17 19.15°C 57.27%
17.12.2017 01:09:17 19.15°C 56.95%
17.12.2017 02:09:17 19.15°C 56.64%
17.12.2017 03:09:17 19.11°C 56.52%
17.12.2017 04:09:17 19.06°C 56.09%
17.12.2017 05:09:17 19.03°C 55.77%
17.12.2017 06:09:17 18.99°C 55.42%
17.12.2017 07:08:53 18.97°C 55.23%
17.12.2017 08:08:53 18.91°C 54.79%
17.12.2017 09:08:53 18.84°C 54.68%
17.12.2017 10:08:53 18.79°C 54.68%
17.12.2017 11:08:53 18.77°C 54.68%
17.12.2017 12:08:53 18.74°C 54.48%
17.12.2017 13:08:53 18.77°C 54.56%
17.12.2017 14:08:53 18.77°C 55.23%
17.12.2017 15:08:53 18.79°C 55.42%
17.12.2017 16:08:53 18.79°C 55.54%
17.12.2017 17:08:53 18.86°C 55.77%
17.12.2017 18:08:53 18.91°C 55.65%
17.12.2017 19:09:43 18.97°C 55.97%
17.12.2017 20:09:43 18.91°C 56.09%
17.12.2017 21:09:43 18.91°C 55.65%
17.12.2017 22:09:43 18.91°C 55.11%
17.12.2017 23:09:43 18.88°C 55.54%
18.12.2017 00:09:43 18.84°C 55.86%
18.12.2017 01:09:43 18.79°C 55.00%
18.12.2017 02:09:43 18.72°C 55.54%
18.12.2017 03:09:43 18.66°C 55.54%
18.12.2017 04:09:43 18.64°C 54.79%
18.12.2017 05:09:43 18.57°C 54.48%
18.12.2017 06:09:43 18.51°C 53.95%
18.12.2017 07:09:19 18.51°C 53.61%
18.12.2017 08:09:19 18.42°C 53.52%
18.12.2017 09:09:19 18.40°C 53.18%
18.12.2017 10:09:19 18.36°C 52.75%
18.12.2017 11:09:19 18.34°C 52.75%
18.12.2017 12:09:19 18.29°C 52.66%
18.12.2017 13:09:19 18.32°C 52.32%
18.12.2017 14:09:19 18.29°C 52.86%
18.12.2017 15:09:19 18.29°C 52.55%
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18.12.2017 16:09:19 18.32°C 52.98%
18.12.2017 17:09:19 18.34°C 53.30%
18.12.2017 18:09:19 18.38°C 53.52%
18.12.2017 19:09:53 18.44°C 52.66%
18.12.2017 20:09:53 18.40°C 53.84%
18.12.2017 21:09:53 18.40°C 53.52%
18.12.2017 22:09:53 18.38°C 53.61%
18.12.2017 23:09:53 18.38°C 53.84%
19.12.2017 00:09:53 18.42°C 53.18%
19.12.2017 01:09:53 18.42°C 53.09%
19.12.2017 02:09:53 18.42°C 52.98%
19.12.2017 03:09:53 18.40°C 52.55%
19.12.2017 04:09:53 18.34°C 52.98%
19.12.2017 05:09:53 18.27°C 53.09%
19.12.2017 06:09:53 18.23°C 52.43%
19.12.2017 07:09:25 18.20°C 51.69%
19.12.2017 08:09:25 18.11°C 52.23%
19.12.2017 09:09:25 18.04°C 51.46%
19.12.2017 10:09:25 17.97°C 51.26%
19.12.2017 11:09:25 17.93°C 50.82%
19.12.2017 12:09:25 17.84°C 53.52%
19.12.2017 13:09:25 17.80°C 51.80%
19.12.2017 14:09:25 17.84°C 50.94%
19.12.2017 15:09:25 17.84°C 51.57%
19.12.2017 16:09:25 17.87°C 51.57%
19.12.2017 17:09:25 17.95°C 51.88%
19.12.2017 18:09:25 17.97°C 52.11%
19.12.2017 19:09:58 18.06°C 52.23%
19.12.2017 20:09:58 18.08°C 52.11%
19.12.2017 21:09:58 18.08°C 52.11%
19.12.2017 22:09:58 18.13°C 52.00%
19.12.2017 23:09:58 18.15°C 52.23%
20.12.2017 00:09:58 18.13°C 52.23%
20.12.2017 01:09:58 18.18°C 52.11%
20.12.2017 02:09:58 18.13°C 52.86%
20.12.2017 03:09:58 18.11°C 53.09%
20.12.2017 04:09:58 18.13°C 53.09%
20.12.2017 05:09:58 18.13°C 53.84%
20.12.2017 06:09:58 18.13°C 53.61%
20.12.2017 07:09:30 18.18°C 53.52%
20.12.2017 08:09:30 18.15°C 53.95%
20.12.2017 09:09:30 18.15°C 53.95%
20.12.2017 10:09:30 18.18°C 53.84%
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20.12.2017 11:09:30 18.20°C 54.04%
20.12.2017 12:09:30 18.23°C 54.04%
20.12.2017 13:09:30 18.29°C 54.04%
20.12.2017 14:09:30 18.36°C 54.26%
20.12.2017 15:09:30 18.36°C 54.70%
20.12.2017 16:09:30 18.42°C 55.13%
20.12.2017 17:09:30 18.47°C 55.56%
20.12.2017 18:09:30 18.55°C 55.54%
20.12.2017 19:09:03 18.64°C 55.23%
20.12.2017 20:09:03 18.62°C 55.34%
20.12.2017 21:09:03 18.64°C 55.97%
20.12.2017 22:09:03 18.68°C 55.97%
20.12.2017 23:09:03 18.68°C 55.97%
21.12.2017 00:09:03 18.68°C 55.77%
21.12.2017 01:09:03 18.70°C 56.20%
21.12.2017 02:09:03 18.70°C 55.97%
21.12.2017 03:09:03 18.70°C 55.86%
21.12.2017 04:09:03 18.70°C 55.77%
21.12.2017 05:09:03 18.70°C 56.09%
21.12.2017 06:09:03 18.70°C 55.97%
21.12.2017 07:09:35 18.74°C 55.77%
21.12.2017 08:09:35 18.74°C 56.20%
21.12.2017 09:09:35 18.74°C 56.29%
21.12.2017 10:09:35 18.70°C 56.72%
21.12.2017 11:09:35 18.70°C 57.27%
21.12.2017 12:09:35 18.74°C 57.50%
21.12.2017 13:09:35 18.79°C 57.39%
21.12.2017 14:09:35 18.86°C 57.16%
21.12.2017 15:09:35 18.88°C 57.50%
21.12.2017 16:09:35 18.91°C 57.81%
21.12.2017 17:09:35 18.93°C 57.70%
21.12.2017 18:09:35 18.95°C 57.50%
21.12.2017 19:09:06 18.99°C 57.50%
21.12.2017 20:09:06 18.99°C 57.27%
21.12.2017 21:09:06 18.97°C 56.84%
21.12.2017 22:09:06 18.97°C 56.72%
21.12.2017 23:09:06 18.95°C 56.72%
22.12.2017 00:09:06 18.93°C 56.72%
22.12.2017 01:09:06 18.91°C 56.72%
22.12.2017 02:09:06 18.88°C 57.27%
22.12.2017 03:09:06 18.86°C 56.64%
22.12.2017 04:09:06 18.84°C 56.84%
22.12.2017 05:09:06 18.84°C 56.52%
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22.12.2017 06:09:06 18.82°C 56.64%
22.12.2017 07:09:35 18.86°C 56.64%
22.12.2017 08:09:35 18.84°C 57.06%
22.12.2017 09:09:35 18.84°C 57.70%
22.12.2017 10:09:35 18.82°C 57.81%
22.12.2017 11:09:35 18.88°C 57.81%
22.12.2017 12:09:35 18.95°C 60.83%
22.12.2017 13:09:35 18.99°C 61.81%
22.12.2017 14:09:35 19.08°C 58.79%
22.12.2017 15:09:35 19.17°C 59.31%
22.12.2017 16:09:35 19.22°C 60.60%
22.12.2017 17:09:35 19.26°C 60.83%
22.12.2017 18:09:35 19.35°C 60.62%
22.12.2017 19:10:04 19.43°C 60.19%
22.12.2017 20:10:04 19.43°C 60.71%
22.12.2017 21:10:04 19.43°C 60.51%
22.12.2017 22:10:04 19.41°C 60.39%
22.12.2017 23:10:04 19.41°C 60.62%
23.12.2017 00:10:04 19.39°C 60.39%
23.12.2017 01:10:04 19.39°C 60.83%
23.12.2017 02:10:04 19.37°C 60.62%
23.12.2017 03:10:04 19.35°C 60.51%
23.12.2017 04:10:04 19.35°C 60.39%
23.12.2017 05:10:04 19.32°C 60.39%
23.12.2017 06:10:04 19.28°C 60.51%
23.12.2017 07:09:35 19.28°C 60.28%
23.12.2017 08:09:35 19.26°C 60.17%
23.12.2017 09:09:35 19.22°C 60.72%
23.12.2017 10:09:35 19.20°C 60.83%
23.12.2017 11:09:35 19.20°C 60.72%
23.12.2017 12:09:35 19.22°C 60.83%
23.12.2017 13:09:35 19.26°C 60.83%
23.12.2017 14:09:35 19.30°C 60.94%
23.12.2017 15:09:35 19.35°C 61.05%
23.12.2017 16:09:35 19.41°C 61.57%
23.12.2017 17:09:35 19.43°C 61.80%
23.12.2017 18:09:35 19.50°C 61.92%
23.12.2017 19:10:06 19.56°C 61.92%
23.12.2017 20:10:06 19.60°C 63.42%
23.12.2017 21:10:06 19.62°C 63.53%
23.12.2017 22:10:06 19.65°C 63.65%
23.12.2017 23:10:06 19.68°C 63.73%
24.12.2017 00:10:06 19.68°C 63.85%
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24.12.2017 01:10:06 19.70°C 63.85%
24.12.2017 02:10:06 19.70°C 63.97%
24.12.2017 03:10:06 19.70°C 63.97%
24.12.2017 04:10:06 19.70°C 64.72%
24.12.2017 05:10:06 19.68°C 64.52%
24.12.2017 06:10:06 19.68°C 64.60%
24.12.2017 07:09:40 19.65°C 63.31%
24.12.2017 08:09:40 19.56°C 63.21%
24.12.2017 09:09:40 19.52°C 62.87%
24.12.2017 10:09:40 19.50°C 62.67%
24.12.2017 11:09:40 19.50°C 62.35%
24.12.2017 12:09:40 19.50°C 62.12%
24.12.2017 13:09:40 19.50°C 62.12%
24.12.2017 14:09:40 19.52°C 62.12%
24.12.2017 15:09:40 19.54°C 62.24%
24.12.2017 16:09:40 19.56°C 62.35%
24.12.2017 17:09:40 19.56°C 63.42%
24.12.2017 18:09:40 19.60°C 64.40%
24.12.2017 19:09:13 19.62°C 63.97%
24.12.2017 20:09:13 19.60°C 63.97%
24.12.2017 21:09:13 19.56°C 64.08%
24.12.2017 22:09:13 19.52°C 63.97%
24.12.2017 23:09:13 19.50°C 63.53%
25.12.2017 00:09:13 19.47°C 63.21%
25.12.2017 01:09:13 19.43°C 65.42%
25.12.2017 02:09:13 19.39°C 64.72%
25.12.2017 03:09:13 19.37°C 64.72%
25.12.2017 04:09:13 19.35°C 64.08%
25.12.2017 05:09:13 19.32°C 63.31%
25.12.2017 06:09:13 19.26°C 63.42%
25.12.2017 07:09:48 19.22°C 62.88%
25.12.2017 08:09:48 19.15°C 62.33%
25.12.2017 09:09:48 19.08°C 61.90%
25.12.2017 10:09:48 19.06°C 61.38%
25.12.2017 11:09:48 19.01°C 61.04%
25.12.2017 12:09:48 18.97°C 60.72%
25.12.2017 13:09:48 18.97°C 60.17%
25.12.2017 14:09:48 18.95°C 60.09%
25.12.2017 15:09:48 18.97°C 60.17%
25.12.2017 16:09:48 18.99°C 60.28%
25.12.2017 17:09:48 19.03°C 60.72%
25.12.2017 18:09:48 19.03°C 60.83%
25.12.2017 19:09:22 19.11°C 61.15%
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25.12.2017 20:09:22 19.08°C 61.38%
25.12.2017 21:09:22 19.11°C 61.04%
25.12.2017 22:09:22 19.11°C 60.40%
25.12.2017 23:09:22 19.11°C 59.74%
26.12.2017 00:09:22 19.06°C 59.54%
26.12.2017 01:09:22 19.03°C 59.31%
26.12.2017 02:09:22 18.99°C 58.99%
26.12.2017 03:09:22 18.95°C 58.79%
26.12.2017 04:09:22 18.91°C 58.56%
26.12.2017 05:09:22 18.86°C 58.56%
26.12.2017 06:09:22 18.82°C 58.45%
26.12.2017 07:09:57 18.84°C 58.36%
26.12.2017 08:09:57 18.79°C 58.36%
26.12.2017 09:09:57 18.74°C 58.36%
26.12.2017 10:09:57 18.74°C 58.25%
26.12.2017 11:09:57 18.72°C 58.25%
26.12.2017 12:09:57 18.72°C 58.79%
26.12.2017 13:09:57 18.70°C 58.56%
26.12.2017 14:09:57 18.72°C 58.36%
26.12.2017 15:09:57 18.77°C 58.25%
26.12.2017 16:09:57 18.79°C 58.25%
26.12.2017 17:09:57 18.82°C 58.13%
26.12.2017 18:09:57 18.84°C 58.25%
26.12.2017 19:09:32 18.91°C 57.93%
26.12.2017 20:09:32 18.91°C 57.93%
26.12.2017 21:09:32 18.88°C 57.70%
26.12.2017 22:09:32 18.88°C 57.50%
26.12.2017 23:09:32 18.84°C 57.39%
27.12.2017 00:09:32 18.82°C 58.88%
27.12.2017 01:09:32 18.79°C 58.56%
27.12.2017 02:09:32 18.77°C 57.70%
27.12.2017 03:09:32 18.74°C 57.39%
27.12.2017 04:09:32 18.70°C 56.64%
27.12.2017 05:09:32 18.59°C 55.34%
27.12.2017 06:09:32 18.57°C 55.34%
27.12.2017 07:10:09 18.59°C 55.00%
27.12.2017 08:10:09 18.53°C 54.90%
27.12.2017 09:10:09 18.49°C 54.81%
27.12.2017 10:10:09 18.47°C 54.59%
27.12.2017 11:10:09 18.47°C 54.47%
27.12.2017 12:10:09 18.44°C 54.70%
27.12.2017 13:10:09 18.44°C 54.59%
27.12.2017 14:10:09 18.49°C 55.01%
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27.12.2017 15:10:09 18.55°C 55.77%
27.12.2017 16:10:09 18.66°C 56.72%
27.12.2017 17:10:09 18.79°C 57.39%
27.12.2017 18:10:09 18.93°C 58.13%
27.12.2017 19:09:21 19.11°C 58.45%
27.12.2017 20:09:21 19.20°C 59.11%
27.12.2017 21:09:21 19.28°C 59.84%
27.12.2017 22:09:21 19.41°C 61.57%
27.12.2017 23:09:21 19.50°C 62.01%
28.12.2017 00:09:21 19.56°C 65.64%
28.12.2017 01:09:21 19.65°C 64.08%
28.12.2017 02:09:21 19.72°C 64.40%
28.12.2017 03:09:21 19.74°C 64.40%
28.12.2017 04:09:21 19.81°C 64.52%
28.12.2017 05:09:21 19.85°C 64.72%
28.12.2017 06:09:21 19.85°C 65.12%
28.12.2017 07:09:52 19.81°C 62.24%
28.12.2017 08:09:52 19.70°C 61.37%
28.12.2017 09:09:52 19.56°C 60.39%
28.12.2017 10:09:52 19.50°C 61.80%
28.12.2017 11:09:52 19.37°C 60.51%
28.12.2017 12:09:52 19.28°C 59.53%
28.12.2017 13:09:52 19.22°C 58.88%
28.12.2017 14:09:52 19.17°C 58.79%
28.12.2017 15:09:52 19.11°C 58.99%
28.12.2017 16:09:52 19.08°C 58.99%
28.12.2017 17:09:52 19.08°C 64.82%
28.12.2017 18:09:52 19.08°C 59.11%
28.12.2017 19:10:01 19.20°C 58.45%
28.12.2017 20:10:01 19.13°C 58.79%
28.12.2017 21:10:01 19.06°C 57.81%
28.12.2017 22:10:01 18.99°C 55.86%
28.12.2017 23:10:01 18.91°C 55.42%
29.12.2017 00:10:01 18.79°C 54.25%
29.12.2017 01:10:01 18.72°C 54.04%
29.12.2017 02:10:01 18.59°C 56.09%
29.12.2017 03:10:01 18.53°C 54.81%
29.12.2017 04:10:01 18.44°C 54.26%
29.12.2017 05:10:01 18.38°C 54.15%
29.12.2017 06:10:01 18.34°C 54.38%
29.12.2017 07:09:33 18.34°C 53.95%
29.12.2017 08:09:33 18.25°C 52.98%
29.12.2017 09:09:33 18.15°C 53.18%
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29.12.2017 10:09:33 18.13°C 52.86%
29.12.2017 11:09:33 18.13°C 54.47%
29.12.2017 12:09:33 18.15°C 54.15%
29.12.2017 13:09:33 18.18°C 52.86%
29.12.2017 14:09:33 18.18°C 52.98%
29.12.2017 15:09:33 18.15°C 52.86%
29.12.2017 16:09:33 18.15°C 52.98%
29.12.2017 17:09:33 18.18°C 53.09%
29.12.2017 18:09:33 18.15°C 53.95%
29.12.2017 19:10:04 18.20°C 53.18%
29.12.2017 20:10:04 18.18°C 53.30%
29.12.2017 21:10:04 18.18°C 53.30%
29.12.2017 22:10:04 18.18°C 52.75%
29.12.2017 23:10:04 18.15°C 52.98%
30.12.2017 00:10:04 18.13°C 52.66%
30.12.2017 01:10:04 18.11°C 52.23%
30.12.2017 02:10:04 18.06°C 52.23%
30.12.2017 03:10:04 18.04°C 52.23%
30.12.2017 04:10:04 17.99°C 52.55%
30.12.2017 05:10:04 17.97°C 52.23%
30.12.2017 06:10:04 17.95°C 52.23%
30.12.2017 07:09:35 17.95°C 52.00%
30.12.2017 08:09:35 17.91°C 52.66%
30.12.2017 09:09:35 17.89°C 52.66%
30.12.2017 10:09:35 17.89°C 52.66%
30.12.2017 11:09:35 17.91°C 52.23%
30.12.2017 12:09:35 17.95°C 52.55%
30.12.2017 13:09:35 17.97°C 52.55%
30.12.2017 14:09:35 17.99°C 53.18%
30.12.2017 15:09:35 18.02°C 53.41%
30.12.2017 16:09:35 18.04°C 53.95%
30.12.2017 17:09:35 18.06°C 53.95%
30.12.2017 18:09:35 18.11°C 53.95%
30.12.2017 19:10:06 18.25°C 54.04%
30.12.2017 20:10:06 18.25°C 54.15%
30.12.2017 21:10:06 18.25°C 54.38%
30.12.2017 22:10:06 18.25°C 54.15%
30.12.2017 23:10:06 18.25°C 53.61%
31.12.2017 00:10:06 18.25°C 54.04%
31.12.2017 01:10:06 18.27°C 54.47%
31.12.2017 02:10:06 18.29°C 54.47%
31.12.2017 03:10:06 18.34°C 55.45%
31.12.2017 04:10:06 18.38°C 55.01%
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31.12.2017 05:10:06 18.47°C 56.97%
31.12.2017 06:10:06 18.49°C 57.40%
31.12.2017 07:09:39 18.55°C 56.19%
31.12.2017 08:09:39 18.59°C 58.02%
31.12.2017 09:09:39 18.74°C 59.31%
31.12.2017 10:09:39 18.91°C 60.83%
31.12.2017 11:09:39 19.08°C 62.76%
31.12.2017 12:09:39 19.26°C 62.24%
31.12.2017 13:09:39 19.41°C 63.10%
31.12.2017 14:09:39 19.54°C 65.64%
31.12.2017 15:09:39 19.68°C 65.94%
31.12.2017 16:09:39 19.79°C 67.45%
31.12.2017 17:09:39 19.87°C 67.67%
31.12.2017 18:09:39 19.99°C 68.09%
31.12.2017 19:10:10 20.12°C 68.20%
31.12.2017 20:10:10 20.16°C 68.49%
31.12.2017 21:10:10 20.20°C 68.60%
31.12.2017 22:10:10 20.22°C 68.90%
31.12.2017 23:10:10 20.16°C 67.08%
1.1.2018 00:10:10 20.12°C 66.16%
1.1.2018 01:10:10 20.05°C 65.53%
1.1.2018 02:10:10 19.99°C 64.40%
1.1.2018 03:10:10 19.87°C 63.65%
1.1.2018 04:10:10 19.79°C 61.92%
1.1.2018 05:10:10 19.70°C 61.05%
1.1.2018 06:10:10 19.58°C 60.51%
1.1.2018 07:09:41 19.54°C 59.96%
1.1.2018 08:09:41 19.43°C 59.96%
1.1.2018 09:09:41 19.35°C 59.96%
1.1.2018 10:09:41 19.28°C 59.96%
1.1.2018 11:09:41 19.22°C 64.05%
1.1.2018 12:09:41 19.17°C 62.33%
1.1.2018 13:09:41 19.17°C 60.60%
1.1.2018 14:09:41 19.20°C 60.83%
1.1.2018 15:09:41 19.24°C 61.47%
1.1.2018 16:09:41 19.28°C 61.80%
1.1.2018 17:09:41 19.35°C 61.57%
1.1.2018 18:09:41 19.43°C 61.92%
1.1.2018 19:10:12 19.54°C 61.69%
1.1.2018 20:10:12 19.56°C 61.37%
1.1.2018 21:10:12 19.58°C 61.14%
1.1.2018 22:10:12 19.60°C 61.25%
1.1.2018 23:10:12 19.60°C 60.94%
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2.1.2018 00:10:12 19.56°C 61.25%
2.1.2018 01:10:12 19.54°C 60.51%
2.1.2018 02:10:12 19.50°C 60.39%
2.1.2018 03:10:12 19.45°C 61.37%
2.1.2018 04:10:12 19.39°C 60.28%
2.1.2018 05:10:12 19.32°C 59.84%
2.1.2018 06:10:12 19.26°C 59.32%
2.1.2018 07:09:42 19.26°C 58.46%
2.1.2018 08:09:42 19.20°C 58.02%
2.1.2018 09:09:42 19.15°C 58.36%
2.1.2018 10:09:42 19.15°C 58.13%
2.1.2018 11:09:42 19.15°C 58.36%
2.1.2018 12:09:42 19.17°C 58.45%
2.1.2018 13:09:42 19.17°C 59.31%
2.1.2018 14:09:42 19.17°C 59.42%
2.1.2018 15:09:42 19.24°C 59.54%
2.1.2018 16:09:42 19.28°C 59.84%
2.1.2018 17:09:42 19.32°C 59.84%
2.1.2018 18:09:42 19.39°C 60.19%
2.1.2018 19:10:16 19.43°C 59.76%
2.1.2018 20:10:16 19.41°C 59.64%
2.1.2018 21:10:16 19.39°C 59.41%
2.1.2018 22:10:16 19.35°C 59.09%
2.1.2018 23:10:16 19.32°C 58.54%
3.1.2018 00:10:16 19.28°C 58.66%
3.1.2018 01:10:16 19.24°C 58.45%
3.1.2018 02:10:16 19.20°C 58.45%
3.1.2018 03:10:16 19.15°C 58.36%
3.1.2018 04:10:16 19.13°C 58.02%
3.1.2018 05:10:16 19.06°C 57.70%
3.1.2018 06:10:16 19.01°C 57.50%
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