
Kohler Coating 

˽ͪͦͼ͔ͫͫ ISOTHERMAL 
͍͔͙͔̂͊͗ͤͤ͡ ͎͙͋ͯͣ͊ ͊͟͟ ͫͨͦͫͦ͋ 
ͯͯ͡;΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ ͎ͦͺͪͦ͊ͪͭͦͤ͊͟ 
͙ ͔ͯͣͤΈ΄͔͙͔ͤ ͙ͦ͟͡;͔͍ͫͭ͊ ͋ͪ͊͊͟ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 16 ʤʘ ̫2012 



Kohler Coating 

˽͔ͪͦ͋ͣ͡· ͊͟;͔͍ͫͭ͊ ͎ͦͺͪͦ͊ͪͭͦͤ͊͟ 

˴ ͍ͦͫͤͦͤ·ͣ ͔ͨͪͦ͋ͣ͊ͣ͡ ͊͟;͔͍ͫͭ͊ 

͎ͦͺͪͦ͊ͪͦͤ͊͟ ͦ ͭͤͦͫΎͭͫΎΥ 

ω˽ ˾˻˴˶˩˯˴ˢ 

ω˴ ˻˾˻ˣ˶˩˹ˮ˩ 

ω̏ ̅̅˩˴́ ˿́ˮ˾ˢ˶̎˹˻˯ ˨˻˿˴ˮ 

ω˾ ˢ˿́˾˩˿˴ˮˤˢ˹ˮ˩ 
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Kohler Coating 

˽˾˻ˣ˶˩˸ˢ ˴ˢ̉˩˿́ˤˢ: ˽ ˾˻˴˶˩˯˴ˢ 

˨͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͨͪͦͼ͔ͫͫ͊ ͔͚͙ͨͪͦ͟͟͡ ͍͒ͯͻ 
͍͔ͨͦͪͻ͔͚ͤͦͫͭ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔ͫ͒ͯ͡Ό΅͔͔: 

- ̆ͦͪͦ΄͊Ύ ͍͙ͨͭ·͍͔͊ͣͦͫͭΈ ͍  ͦ͋͊ ͙ͫͭ͊͡ 

- ˾͊͋ͦͭ͊ ͫ ͪ͊͟ͻͣ͊ͦͣ͡Σ ͍͔͊͗ͤ ͦ͋Ά͔ͣ 
͙ͫͨ͊ͪΎΌ΅͔͚ͫΎ ͍ͦ͒· 

- ˨͡Ύ ͍͙ͨͪ͊͡Έ͚ͤͦ ͔͚͙ͨͪͦ͟͟͡ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊ 
͊͟͟ ͒ͦͫͭ͊ͭͦ;ͤͦ ͍·ͫͦ͊͟Ύ ͔͔ͭͣͨͪ͊ͭͯͪ͊Σ ͭ͊͟ ͙ 
͒ͦͫͭ͊ͭͦ;͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͦ͒· 
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Kohler Coating 

ˢ͎͔͙͒͘Ύ 
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Kohler Coating 

ˤ·͙͍͙͔ͨ͊ͪ͊ͤ ͍ͦ͒· &  
˹͔͒ͦͫͭ͊ͭͦ͟ ͍͚ͫͦ͋ͦ͒ͤͦ ͍ͦ͒· 
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Kohler Coating 

͎̂ͦ͡ ͦͤͭ͊ͭ͊͟͟ 
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Kohler Coating 

ˤͦ͒͊ 

ωʕ ͦ͒͊ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊ ͊͟͟ ͙͙ͣͤͣͯͣ ͒͡Ύ ͍͒ͯͻ 
ͼ͔͔͚͡: 

ςˬ ͔͙͙͊ͭͤ͊͘͡ͼ͙Ύ ˴ ˾ˢ̆˸ˢ˶ˢ (1:2,5) 

ς˿ ͦͻ͔͙͔ͪ͊ͤͤ ͔͔͔͎ͦͨͪ͒ͤͤͦͦ͡ ͙ͦ͟͡;͔͍ͫͭ͊ ͍͎͙͊͡ ͍ 
͔͊ͪͭͦͤ͟ 

ς˴ ͙ͦ͡;͔͍ͫͭͦ ͍ͦ͒· ͍ ͨͪͦͨͦͪͼ͙͙ ͍͙͙͊ͫͭ͘ ͦͭ ͔͔ 
͎͙͊ͤͭ͊ͦͤͫͭ͊Υ Ή͔͎͙͙ͤͪ 
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Kohler Coating 

˽˾˻ˣ˶˩˸ˢ ˴ˢ̉˩˿́ˤˢ: ˴ ˻˾˻ˣ˶˩˹ˮ˩ 
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Kohler Coating 

̉ͭͦ ͍·͘·͍͔͊ͭ ͔͙͔ͦͪͦ͋ͤ͟͡Κ 
ω˴͔͙͔ͦͪͦ͋ͤ͡ ͍ͫΎ͊ͤͦ͘ ͫ ͍͊͗ͤͦͫͭ͡ΈΌΦ 

ω˴͔͙͔ͦͪͦ͋ͤ͡  ͍·͘·͍͔͊ͭ ͙ͪ͊ͤ͘ͼ͊ ͍ 
͍͔͙ͯ͊͗ͤͤͤͦͫͭ͡ н ͚͔͍͊ͤͪͦ͡Σ ͙ͨͪ ͙ͻ ͔͚͔ͫ͟͟͡. 

ω˩͙ͫ͡ ͙ͦ͒ͤ ͔͙ͫͦ͒ͪ͗ͭ ͋ͦ͡Έ΄͔ ͍͎͙͊͡Σ ;͔ͣ 
͎͚͒ͪͯͦΣ ͭͦ ͎ͦ͒͊͟ ͔͙ͫͦ͒ͤΎ͔ͣ·͔ ͙ͫͭ͡· 
͙͍ͨͪͦ͒ΎͭͫΎ ͟ ͔͔ͫͪ͒ͤͣͯ ͤ͊͘;͔͙ͤΌΣ ͔͔͋ͦ͡ 
͍͊͗ͤ͡·͚ ͚͔͊ͤͪ͡ ͍͙ͫͭ͊ͤͦͭͫΎ ͔͔͋ͦ͡ ͫͯͻ͙ͣ ͙ 
͙ͫ͊͒ͭΈͫΎΦ ˣ͔͔ͦ͡ ͫͯͻ͚ͦ ͚͔͊ͤͪ͡ ͙ͨͪ Ήͭͦͣ 
͍͙ͫͭ͊ͤͦͭͫΎ ͔͔͋ͦ͡ ͍͊͗ͤ͡·ͣ ͙ ͙ͯ͒ͤ͡Ύ͔ͭͫΎΦ  

ωˮ ͔͒͊͗ ͻ͔ͯ͗Σ ͎͋ͯͣ͊͊ ͎ͪ͊ͤͦͦ͘ ͙ͭͨ͊ ͙ ͊͟;͔͍ͫͭ͊ 
͙ͯ͒ͤ͡Ύ͔ͭͫΎ ͙ ͙ͫ͊͒ͭͫΎ ͙ͨͪ ͙ͪ͊͘͡;ͤ·ͻ 
͔ͨͦ͊͊ͭ͘͟͡Ύͻ ͙͔͔͙ͣͤͤ͘Ύ ͍͔͙ͯ͊͗ͤͤͤͦͫͭ͡ 
͙͍ͫͭͦ͡Φ 
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+ % MOISTURE 

- % MOISTURE 
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Kohler Coating 

˻͋·;͔ͤͦ ͔͙͔ͦͪͦ͋ͤ͟͡ 

Saint Petersburg Workshop - ISOTHERMAL 

Inside liner 

Deformation due to shrinkage 

Bottom liner  

Deformation due to expansion 
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Kohler Coating 

ˮ͔͔͙͔ͣͤͤ͘ ͍͙͊͗ͤͦͫͭ͡ 
͎͙͋ͯͣ͊ ͤ͊  1% ͍ ·͘·͍͔͊ͭ 
͙͔͔͙͔ͣͤͤ͘ ͔͍ͪ͊ͣͪͦ͘ ͍͒ͦ͡Έ 
͙ ͔͔ͨͦͨͪ͟ ͻͦ͒͊ ͨͦͦͭͤ͊͡  

ʚ
ʜ
ʦ
ʣ
ʴ

 

ʧʦʧʝʨʝʢ 

˭ͤ͊;͔͙͔ͤ ͒͡Ύ ͚͔͊ͤͪ͊͡ 

˽͔͔ͦͨͪ͟ ͒ͦ 1,3 ͣ /ͣ  ͣ

ˤ͒ͦ͡Έ ͒ͦ  0,4 ͣ /ͣ  ͣ

˥͙͒ͪͦͪ͊ͫ΄͙͔͙͔ͪͤ ͋ ͎͙ͯͣ͊ 
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Kohler Coating 

˽˾˻ˣ˶˩˸ˢ ˴ˢ̉˩˿́ˤˢ: ̏̅̅˩˴́ 
˿́ˮ˾ˢ˶̎˹˻˯ ˨˻˿˴ˮ 
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Kohler Coating 

̉ͭͦ ͍·͘·͍͔͊ͭ Ήͺͺ͔ͭ͟ ͙ͫͭͪ͊͡Έ͚ͤͦ 
͙͒ͦͫ͟? 

ω̏ͺͺ͔ͭ͟ ͙ͫͭͪ͊͡Έ͚ͤͦ ͙͒ͦͫ͟ ͔ͭ͊͗͟ ͍ͫΎ͊ͤ͘ ͫ ͍͊͗ͤͦͫͭ͡ΈΌ. 

ω̏ͺͺ͔ͭ͟ ͙ͫͭͪ͊͡Έ͚ͤͦ ͙͒ͦͫ͟ Ύ͍͡Ύ͔ͭͫΎ ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͔͔ͨͪͨ͊͒͊ 
͔͔ͭͣͨͪ͊ͭͯͪ ͙ ͍͎͙͊͡ ͍ ͚͔͔͊ͤͪ͡Σ ͍·͍͊ͤͤ͘·ͻ ͔͔͙͔ͤ͊ͤͫͤͣ ͔͟͡Ύ 
͙ ͔ͨͦͫ͒ͯ͡Ό΅͔͚ ͫͯ΄͚ͦ͟ ͤ͊ ͎͔͍͔ͤ͊ͪ͊ͭ͡Έͤ·ͻ ͙ͨͭ͊͡ͻ. 

ω˴͊͟ ͭͦ͡Έͦ͟ ͔͚͟͡ ͙ͤ͊ͤͦͫͭͫΎ ͤ͊ ͍͔ͪͻͯ΄ͯ͟ ͺ͡Όͭ͊Σ ͍͎͊͊͡ 
͔ͨͦͫͭͯͨ͊ͭ ͍ ͚͔͊ͤͪ͡ ͔͔͔ͨͪͪͫͭͤ͟·͙ͣ ͙ͨͦͦͫ͊ͣ͡ ͍͔ͣͫͭͦ 
͚ͦ͒ͤͦͦ͋ͪ͊ͤͦ͘ ͔͙ͨͤ͟͡Φ  

ω˴͊͟ ͭͦ͡Έͦ͟ ͍ͦ͒͊  ͙͘ ͔͟͡Ύ ͍·͙ͨ͊ͪͭͫΎ ͚͔͊ͤͪ͡ ͤ͊;͙͔ͤ͊ͭ 
͙ͫ͊͒ͭΈͫΎΣ ͙ͨͪ Ήͭͦͣ ͦͤ ͔͙͍͔ͯ͒ͪ͗͊ͭͫΎ ͤ͊ ͺ͡Όͭ͊ͻΦ ˩͙ͫ͡ 
͙͗͒ͦͫͭ͟Έ ͍͙ͨͭ͊͊ͫ͡Έ ͍ͨͦͭͦͪͤͦ, ͡ ͚͔͊ͤͪ (͍͔ͫ ͔΅͔ 
͔͙͍͔ͯ͒ͪ͗͊ͣ·͚ ͤ͊ ͍͔ͯͪͦͤ ͺ͡Όͭ͊) ͍ ·ͭΎ͎͙͍͔͊ͭͫΎΦ  
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Kohler Coating 

˽͙ͪ;͙ͤ· ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ Ήͺͺ͔ͭ͊͟ 
͙ͫͭͪ͊͡Έ͚ͤͦ ͙͒ͦͫ͟ 

1. ˿͙͡΄ͦͣ͟ ΄͙ͪͦ͊͟Ύ ͙͙ͤ͡Ύ ͔͔͙ͤ͊ͤͫͤΎ ͔͟͡ΎΣ 
͙ͫ͡΄ͦͣ͟ ͎ͣͤͦͦ ͍͎͙͊͡ 

2. ˾͙͊͘͡;ͤ͊Ύ ͍͊͗ͤͦͫͭ͡Έ ͎͙͋ͯͣ͊ ͍ ͔ͦͤ͘ 
͙͍͔͙ͫͦͨͪͦͫͤͦͤ͟Ύ ͚͔͊ͤͪ͊͡ ͫ ͺ͡Όͭͦͣ. 

3. ˾͙͊͘͡;ͤ͊Ύ ͔͔ͭͣͨͪ͊ͭͯͪ͊ ͍ Ή͚ͭͦ ͔͗ ͔ͦͤ͘  

4. ˿͙͡΄ͦͣ͟ ͍·ͫͦ͊͟Ύ ͔͔ͭͣͨͪ͊ͭͯͪ͊ ͍ 
ͫͯ΄͙͡Έͤͦ-ͭΎͤͯ΅͔͚ ;͙͊ͫͭΣ ͍·͘·͍͊Ό΅͊Ύ 
͍·ͭΎ͎͙͍͙͔͊ͤ ͎͙͋ͯͣ͊ 
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Kohler Coating 

̏ͺͺ͔ͭ͟ ͙ͫͭͪ͊͡Έ͚ͤͦ ͙͒ͦͫ͟ 
˿͙͡΄ͦͣ͟ ͎ͣͤͦͦ ͔͟͡Ύ 

˶͚͔͊ͤͪ ͪ͊ͫ΄͙ͪΎ͔ͭͫΎ ͙ͨͪ 
͍ͨͦͭͦͪͤͦͣ ͍͙ͨͭ·͍͙͙͊ͤ ͍ͦ͒· ͙ 
͙ͨͪ ͔ͦͣͨͤͫ͊͟ͼ͙͙ ͙͔͙ͯ͒ͤͤ͡Ύ 
ͦ͋ͪ͊ͯ͘ΌͭͫΎ ͙ͫ͊͒͟͟͡ 
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Kohler Coating 

̏ͺͺ͔ͭ͟ ͙ͫͭͪ͊͡Έ͚ͤͦ ͙͒ͦͫ͟ ͤ͊ 
͚ͫͭ͊ͤ͒͊ͪͭͤͦ ͔͙͟͡͡Έ͚ͤͦ ͍͔ͯͫͭ͊ͤͦ͟ 
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Kohler Coating 

˽˾˻ˣ˶˩˸ˢ ˴ˢ̉˩˿́ˤˢ: ˾ ˢ˿́˾˩˿˴ˮˤˢ˹ˮ˩ 

ʦʩʪʘʝʪʩʷ ʩʣʠʰʢʦʤ ʤʘʣʦ ʚʣʘʛʠ ʚ ʢʘʨʪʦʥʝ, ʩʣʠʰʢʦʤ 
ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʤʘʛʠ 
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Kohler Coating 

ˤ˿˩ ˨ˢ˹˹̍˯ ˽˾˻ˣ˶˩˸̍ 
˿ˤ̒˭ˢ˹̍ ˿ ˤ˶ˢ˥˻˯ 
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Kohler Coating 

́˾ˢ˨ˮ̇ˮ˻˹˹̍˯ ˽˻˨̆˻˨ 

͙́ͪ͊͒ͼ͙ͦͤͤͦ ͍ ͙͙͙ͤ͒ͯͫͭͪ Ή͙ͭ ͔ͨͪͦ͋ͣ͡· 
ͨ·͙ͭ͊ͫ͡Έ ͔ͪ΄͙ͭΈ ͫͭ͊ͪ·ͣ ͔ͣͭͦ͒ͦͣ : 
ˣ˻˶̎̊˩ ˴˶˩̒Σ ˣ˻˶̎̊˩ ̏˹˩˾˥ˮˮ. 

˻͒ͤ͊ͦ͟ ͫ ͔͎͙͙ͣ͟͡ ͙ͫͦͪͭ͊ͣ ͎͙͋ͯͣ͊Σ 
ͣ͊ͯ͊ͭͯͪͤ͟͡·ͣ ͫ·ͪΈ͔ͣ ͙ ͚ͨͦͭͤͦ͡ ͎͚͋ͯͣ͊ͦΣ 
͒͊ͤͤ·͔ ͔ͣͭͦ͒· ͔ͤ ͦͫͦ͋ͦ ͙ͪ͊͋ͦͭ͊͡Σ ͙ 
͔ͨͪͦ͋ͣ͡· ͭͦ͡Έͦ͟ ͍͔͙ͯ͡;͙͍͙͊ͫ͡Έ. 
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Kohler Coating 

˹˻ˤ̍˯ ˽˻˨̆˻˨: 
̂˽˾ˢˤ˶˩˹ˮ˩ ˤ˶ˢˬ˹˻˿́̎̑ ˣ̂˸ˢ˥ˮ 

ˤ͔͔ͣͫͭ ͫ ͤ͊΄͙͙ͣ ͊͊͘͘͟;͙͙͊ͣ͟ ͣ· 
͙ͪ͊ͪ͊͋ͦͭ͊͘͡ ͍ͤͦ·͚ ͔ͣͭͦ͒ ͔ͪ΄͔͙ͤΎ 
͔ͨͪͦ͋ͣ͡·: ͣ · ͫͺ͙͔ͦͯͫͪͯͣ͟ ͍͔ͫͦ ͍͙͙͔ͤͣ͊ͤ 
ͤ͊ ͍͙͊͗ͤͦͫͭ͡ ͎͙͋ͯͣ͊ ͙ ͔ͭͣ ͫ͊ͣ·ͣ ͔ͪ΄͙ͣ 
͍͔ͫ ͔ͨͪͦ͋ͣ͡·. 

͍͔͙͔̂ͨͪ͊ͤ͡ ͍͊͗ͤͦͫͭ͡ΈΌ ͎͙͋ͯͣ͊ ͎͔ͨͦͣͦ͊ͭ 
͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͍͔ͫ ͔ͨͪͦ͋ͣ͡· ͊͟;͔͍ͫͭ͊ ͙ͨͪ 
͡Ό͚͋ͦ ͙ͫͦͪͦͫͭ͟ ͪ͊͋ͦͭ·. 

Saint Petersburg Workshop - ISOTHERMAL 20 



Kohler Coating 

˾͔΄͔͙͔ͤ ͔ͨͪͦ͋ͣ͡ ͤ͊ ͡Ό͚͋ͦ 
͙ͫͦͪͦͫͭ͟ 

ω˹ͦ ͊͟͟ ͔ͪ΄͙ͭΈ ͔ͨͪͦ͋ͣͯ͡ ͊͟;͔͍ͫͭ͊ ͙ͨͪ 
͔͔ͨͪͻ͚ͦ͒ͤͦ ͙ͫͦͪͦͫͭ͟Κ 

ω˴͊͟ ͙͔͋͗͊ͭ͘Έ ͍͙͡Ύ͙͔ͤ ͔͔ͭͣͨͪ͊ͭͯͪ· ͤ͊ ͨͦΎ͍͔͙͔ͤ͡ 
Ήͺͺ͔ͭ͊͟ ͙ͫͭͪ͊͡Έ͚ͤͦ ͙͒ͦͫ͟ κ ͔͙͍͙ͪ͊ͫͭͪͫ͊ͤ͟Ύ? 

ω˴͊͟ ͤ͊ͫ;͔ͭ ͎ͭͦͦΣ ;ͭͦ͋· ͨͦͫͭͦΎͤͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ 
ͦ͒ͤͦ ͙ ͭͦ ͔͗ ͙ͦ͟͡;͔͍ͫͭͦ ͪ͊͟ͻͣ͊͊͡? 

ω˥͔͒ ͍͘ΎͭΈ ͙͔͒ͦͨͦͤͭ͡͡Έ͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͦ͒· 
͔ͤͦ͋ͻ͙͔ͦ͒ͣͦ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͦͤͭͪͦ͟͡Ύ 
͍͙͊͗ͤͦͫͭ͡? 
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Kohler Coating 

WD at SF 

ʫʚʣʘʞʥʠʪʝʣʴ Kohler Water Deck 
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Kohler Coating 

͍͙͔̂͊͗ͤͭ͡͡Ό WaterDeck ͤ ͔ͦ͋ͻ͙ͦ͒ͣͦ 
͔ͣͤΈ΄͔ ͪ͊͟ͻͣ͊͊͡ ͙ ͔ͣͤΈ΄͔ ͍ͦ͒· 
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˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 

˥ͪ͊ͺ͙͟ ͔͚͟͡/͍ͦ͒͊ 
(ͫͭ͊ͤ͒͊ͪͭͤ͊Ύ) 

Agua 

Cola 
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˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 

˥ͪ͊ͺ͙͟ ͔͚͟͡/͍ͦ͒͊ 
(͍͙͔ͯ͊͗ͤͭ͡͡Έ WaterDeck) 
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Agua 

Cola 
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Kohler Coating 

͍͙͔̂͊͗ͤͭ͡͡Έ WaterDeck 
͊͘΅͙΅͔͊ͭ ͦͭ ͪ ͔͙͍͙͊ͫͭͪͫ͊ͤ͟Ύ 
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˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 

˥ͪ͊ͺ͙͟ ͔͔ͭͣͨͪ͊ͭͯͪ· 
(ͫͭ͊ͤ͒͊ͪͭ) 
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͍͙͔ͯ͊͗ͤͭ͡͡Έ Water Deck 
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ˮ˿˽˻˶̎˭˻ˤˢ˹ˮ˩ ˤ˶ˢˬ˹˻˿́ˮ ˣ̂˸ˢ˥ˮΣ 
˴ˢ˴ ˩̋˩ ˻˨˹˻˥˻ ˽ˢ˾ˢ˸˩́˾ˢ ˹ˢ˿́˾˻˯˴ˮ 

˥˻̅˾˻ˢ˥˾˩˥ˢ́ˢ 

˽͙ͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍͙͔ͯ͊͗ͤͭ͡͡Ύ WaterDeck 
ͤ͊ ͦ͒ͤͦͣ ͙͙͡ ͍͔ͫͻ ͫͦ͡Ύͻ ͒͊ͫͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ 
͔͍͙͙͎ͤ͊ͫͣͦͦ͘ ͦͤͭͪͦ͟͡Ύ ͊͘ ͍͊͗ͤͦͫͭ͡ΈΌ 
͎͙͋ͯͣ͊. 

ˤ͔ͫΈ ͨͪͦͼ͔ͫͫ ͔͔ͭͨͪΈ ͨͦͤͦͫͭ͡ΈΌ ͔͋ͯ͒ͭ ͨͦ͒ 
͔ͦͤͭͪͦͣ͟͡ ͫ ͨͦͣͦ΅ΈΌ ͦ;͔ͤΈ ͎ͨͪͦͫͭͦͦ 
͚͍ͯͫͭͪͦͫͭ͊. 
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́˩˽˩˾̎ ˸̍ ˸˻ˬ˩˸ ˽˻˶˹˻˿́̎̑ 
˴˻˹́˾˻˶ˮ˾˻ˤˢ́̎ ˤ˶ˢ˥̂ ˮ 
́˩˸˽˩˾ˢ́̂˾̂ ˹˩˭ˢˤˮ˿ˮ˸˻ ˻́ 
˹ˢ˹˩˿˩˹ˮ̒ ˴˾ˢ̆˸ˢ˶ˢ.  
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Saint Petersburg Workshop - ISOTHERMAL 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ WaterDeck ͤ ͊ 
͎ͦͺ͔͔ͪͦͨͪͫͫ 

˿ ͍͙͔͔ͯ͊͗ͤͭͣ͡͡ Water Deck,  
͙͍͙͔ͦͭͫ͊͊ͤ͡ 

ˣ͔͘ ͍͙͔ͯ͊͗ͤͭ͡͡Ύ Water Deck, 
͔͔͙͔ͦͭ͒ͤ͡ ͚͔͊ͤͪ͊͡ ͦͭ ͺ͡Ό͙͎ͭͤ͊ 
 C ͅ ͡Όͭ, 335 (69LB) ͚͔͊ͤͪ͡ ͙͘ ͎ͣ͊ͯ͊ͭͯͪͤͦͦ͟͡ ͫ·ͪΈΎ, ͨ ͙ͪ 15 ͣ κ͙ͣͤ 
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Saint Petersburg Workshop - ISOTHERMAL 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ WaterDeck ͤ ͊ 
͎ͦͺ͔͔ͪͦͨͪͫͫ 

˿ ͍͙͔͔ͯ͊͗ͤͭͣ͡͡ Water Deck,  
˾͔͔͙͔͊͒ͤ͘͡ ͙ͨͪ 125 ͣ κ͙ͣͤ 

C ͅ ͡Όͭ, 335 (69LB) ͚͔͊ͤͪ͡ ͙͘ ͎ͣ͊ͯ͊ͭͯͪͤͦͦ͟͡ ͫ·ͪΈΎΣ ͚ͭ͊ͦ͟ ͔͗ 
͔͔͍͚ͦ͟͡ ͊ͦͪ͘͘, ͭ ͦ ͔͗ ͔͙͔ͨͦͦ͗ͤ͡ ͦ͋ͻ͍͊ͭ;͙͍ͦ͟  ͨ ͙ͪ ͡Ό͚͋ͦ 

͙ͫͦͪͦͫͭ͟Φ ˤ͔͎ͫ͒͊ ͣͦ͗ͤͦ ͔͙ͪ͊͒ͭ͘͡Έ ͙ͫͦ͡. 

˿ ͍͙͔͔ͯ͊͗ͤͭͣ͡͡ Water Deck,  
˾͔͔͙͔͊͒ͤ͘͡  ͙ͨͪ 80 ͣ κ͙ͣͤ 
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Saint Petersburg Workshop - ISOTHERMAL 

˽͙ͪͤͼ͙ͨ ͪ͊͋ͦͭ· ͦ;͔ͤΈ ͨͪͦͫͭ: 
1) ˭͍͊ͨͪ͊Έ͔ͭ ͎͋ͯͣ͊ͯ ͍ ͍͙͔ͯ͊͗ͤͭ͡͡Έ 

WaterDeck 
2) ˽͔͔͍͔͙͔ͪ͒ͭ ͊ͦͪ͘͘ ͎κ ͍ͨ  ͪͯ;͚ͤͦ 
͔͙ͪ͗ͣ ͙ ͍͙͔ͯͫͭ͊ͤͦͭ ͔͎ͦ ͤ͊ 
͔ͣͻ͙͊ͤ;͔͙͚ͫ͟ ͙͙ͣͤͣ͊͡Έͤ·͚ 
͍͔ͯͪͦͤΈΦ 

3) ˸· ͙ͪ͊͋ͦͭ͊͡ ͫ ͎͙͋ͯͣ͊͊ͣ ͦͭ  75 ͒  ͦ
350 ͎ κͣн; ͙ ͘ ͎ͣ͊ͯ͊ͭͯͪͤͦͦ͟͡ ͙ 
ͼ͔͡͡Ό͎ͦͤͦͦ͘͡ ͫ·ͪΈΎΣ ͪ͊͟ͺͭ ͙  
ͨͦͯ͡ͼ͔͡͡Όͦ͊͘͡. 

4) ˤ͔͎ͫ͒͊ ͙͍ͦ͒ͤ͊ͦ͟·͚ ͊ͦͪ͘͘ 
(͔ͣͻ͙͊ͤ;͔͙͚ͫ͟ ͙͙ͣͤͣ͊͡Έͤ·͚ ), ͙ 
͙͍ͦ͒ͤ͊ͦ͟·͚ ͦ͋ͻ͍͊ͭ ͤ͊ 
͔͍͙͔ͨͪ͒͊ͪͭ͡Έͤ·ͻ ͎͔͍͔ͤ͊ͪ͊ͭ͡Ύͻ  
͙ͨͪ ͡Ό͚͋ͦ ͙ͫͦͪͦͫͭ͟ 

5) ˽˻˶˻˥ˢ̒ ˴˾ˮˤˢ̒ ˾ˢ˿̆˻˨ˢ ˴˾ˢ̆˸ˢ˶ˢ 
 ͙˽ ˻˶˻˥ˢ̒ ˴˾ˮˤˢ̒ ́˩˸˽˩˾ˢ́̂˾̍ 
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̂˽˾ˢˤ˶˩˹ˮ˩ ˤˢ̊ˮ˸ 
˥˻̅˾˻ˢ˥˾˩˥ˢ́˻˸ ˽˻-˨˾̂˥˻˸̂ 
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˽˻˭ˤ˻˶̒˩́ ˥˻̅˾˻ˢ˥˾˩˥ˢ́̂: 
a) ˾ ͊͋ͦͭ͊ͭΈ ͫ  ͨͦͫͭͦΎͤͤ·ͣ ͎ͪ͊ͺ͙ͦͣ͟ ͪ͊ͫͻͦ͒͊ ͔͟͡Ύ 
͒͡Ύ ͔͔͔͎ͦͨͪ͒ͤͤͦͦ͡ ͫͦͪͭ͊ ͊ͪͭͦͤ͊͟ ͙ ͒͡Ύ 
͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͍ͫͦͪͭͦ ͙͍ͦ͒ͤ͊ͦ͟·͚ ͪ͊ͫͻͦ͒ ͔͟͡Ύ ͍ 
͎ͦͺ͔͔ͪͦͨͪͫͫ ͙  ͫͯ΄͙͡Έͤͦ-ͭΎͤͯ΅͔͚ ;͙͊ͫͭ  

 b) ˾ ͊͋ͦͭ͊ͭΈ ͫ ͨͦͫͭͦΎ͚ͤͤͦ ͙ͨͦ͘ͼ͙͔͚ ͪ͊ͣͦͭ͘;͙͊͟  
͒͡Ύ ͔͔͔͎ͦͨͪ͒ͤͤͦͦ͡ ͫͦͪͭ͊ ͊ͪͭͦͤ͊͟ ͙ ͒͡Ύ 
͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͍ͫͦͪͭͦ ͨͦͫͭͦΎͤͤ͊Ύ ͙ͨͦ͘ͼ͙Ύ 
ͪ͊ͣͦͭ͘;͙͊͟ ͤ͊ ͍͔ͫͻ ͎͔͍͔ͨͦ͒ͦͪ͊ͭ͡Ύͻ. 

Saint Petersburg Workshop - ISOTHERMAL 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͙͔ͯ͊͗ͤͭ͡͡Ύ 
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˽˻˭ˤ˻˶̒˩́ ˥˻̅˾˻ˢ˥˾˩˥ˢ́̂: 
c)   ˾ ͊͋ͦͭ͊ͭΈ ͫ ͨ ͦͫͭͦΎ͚ͤͤͦ ͍͊͗ͤͦͫͭ͡ΈΌ ͙ 
͔͔͚ͭͣͨͪ͊ͭͯͪͦ ͚͔͊ͤͪ͊͡ ͤ ͊ ͎ͦͺ͔͔ͪͦͨͪͫͫ ͍ ͔ͤ 
͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͙ͫͦͪͦͫͭ͟. 

d) ˾ ͊͋ͦͭ͊ͭΈ ͫ ͨͦͫͭͦΎ͚ͤͤͦ ͍͊͗ͤͦͫͭ͡ΈΌ ͙ 
͔͔͚ͭͣͨͪ͊ͭͯͪͦ ͔͔͎ͫͪ͒ͤͦ ͫͦ͡Ύ ͤ ͊ ͎ͦͺ͔͔ͪͦͨͪͫͫ. 

e) x ·ͫͭͪͦ ͪ ͔͎͙͍͊ͪͦ͊ͭΈ ͤ͊ ͔͙͔ͦͪͦ͋ͤ͟͡ ͫ  ͨͦͣͦ΅ΈΌ 
͍͙͔ͯ͊͗ͤͭ͡͡Ύ WaterDeck ͙  ͔͙͟͡͡Έ͚ͤͦ 
͍͙ͯͫͭ͊ͤͦ͟. 

Saint Petersburg Workshop - ISOTHERMAL 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͙͔ͯ͊͗ͤͭ͡͡Ύ 
WaterDeck 
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˹͊ Ύ͘·͔͟ ͡Ό͙͔͔͚͋ͭ͡ ͔͍ͭͨͦͨͪͦͦ͒ͤͦͫͭ͡Έ ς Ήͭͦ ͔͔͔ͭͨͦͨͪ͒͊͡;͊ ͔ͣ͗͒ͯ 
͔͙͙ͣ͊ͭͪ͊͊ͣ͡Σ ͦͭͦͪ͟·͔ ͙ͫͦͨͪ͊ͫ͊͟ΌͭͫΎ ͔͋͘ ͍͙͔͙͒͗ͤΎ. ˻ ͤ͊ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ 

͔ͫ͒ͯ͡Ό΅͙ͣ ͍͔͙͔ͯͪ͊ͤͤͣ. 
 
Q= KA (Thot ςTcold)t       Q = ˽ ͔͔͔ͪ͒͊ͤͤͦ ͔ͭͨͦ͡ 
                   d                    t  =  ͍͔ͪͣΎ 
                                         K = ͭ ͔͍ͨͦͨͪͦͦ͒ͤͦͫͭ͡Έ 
                                         T =  ͭ ͔͔ͣͨͪ͊ͭͯͪ͊ 
                                         d  = ͭ ͦ͡΅͙ͤ͊ ͔͙ͣ͊ͭͪ͊͊͡ 

 

͔͍́ͨͦͨͪͦͦ͒ͤͦͫͭ͡Έ 
              -K- 
͎̉ͯͯͤ -  55.000 
ˤͦ͒͊-         0.580 
ˣ͎ͯͣ͊͊-   <   0.150 (͙͔ͫͤ͗͊ͭͫΎ 
͙ͨͪ ͍·ͫͯ΄͙͍͙͙͊ͤ ͎͙͋ͯͣ͊) 

˽͊ͪ-        0.016 

͔́ͻ͎͙ͤͦͦ͡Ύ  άL{h¢I9wa![έ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͯ͡;΄ͯΌ 
͔͍ͭͨͦͨͪͦͦ͒ͤͦͫͭ͡Έ ͍ͦ͒· (ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͎͚͋ͯͣ͊ͦ) ͒ ͡Ύ 
͔͔ͨͪ͒͊;͙ ͋ͦ͡Έ΄͔͎ͦ ͔ͭͨ͊͡  ͙ͨͪ ͒͊ͤͤͦͣ ͔͔͔ͨͪͨ͊͒ 

͔͔ͭͣͨͪ͊ͭͯͪ.  

Saint Petersburg Workshop - ISOTHERMAL 
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   άL{h¢I9wa![έ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ ͍·ͫͦͯ͟Ό ͔͔͔ͭͨͦͨͪ͒͊͡;ͯ ͍ͦ 
͍͔ͪͣΎ ͍͔͎ͫͦ ͼ͙͊͟͡ ͎͔͍͙ͤ͊ͪ͊ͤΎΣ ͔͙͍ͯ͒ͪ͗͊Ύ ͎͋ͯͣ͊ͯ ͍ 
ͨͦͫͭͦΎ͚ͤͤͦ ͔ͦͤ͘ ͍·͙͍͙ͨ͊ͪ͊ͤΎΣ ͎͔͒ ͔͔ͭͣͨͪ͊ͭͯͪ͊ ͔ͦͫͭ͊ͭͫΎ ͍ 
ͦ;͔ͤΈ ͯͦͣ͘͟ ͙͔͒͊ͨ͊ͦͤ͘ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͔͔͙ͫͭͨͤ ͍͙͊͗ͤͦͫͭ͡.  

 

 

Typical Drying Profile
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ω˥ͦͺ͎͔͎ͪͦ͊ͪ͊ͭ ͫ  άL{h¢I9wa![έ ͔͔͔ͨͪ͒͊ͭ ͎͔͋ͯͣ͊ ͋ͦ͡Έ΄ͯΌ 
;͊ͫͭΈ ͔ͭͨ͊͡Σ ͔ͦͭͦͪͦ͟ ͍͙ͨͭ͊͡ ͨ͊ͪ ͙ͨͪ ͍·͙͍͙͙ͨ͊ͪ͊ͤΣ ͭ͊͟ 
͊͟͟ ͨ͊ͪ ͔͒ͦ͗ͤ͡ ͚͙ͨͪͦͭ ;͔͔ͪ͘ ͎͋ͯͣ͊ͯΣ ;ͭͦ͋· ͙ͯ͒͊ͭ͡ΈͫΎ. 
˽͊ͪ ͙͔͔ͣͭ ͦ;͔ͤΈ ͙͔ͤͦ͘͟ ͍͔͙͔͒͊ͤ͡ ͙ ͔͎ͦ͟͡ ͔͙͔ͦͤ͒ͤͫͪͯͭ͟Σ 
;ͭͦ͋· ͎͔ͤ͊ͪͭΈ ͙ ͍͙ͯ͊͗ͤͭ͡Έ ͎͋ͯͣ͊ͯ. ̏ ͭͦ ͤ͊͘;͙͔ͭ͡Έͤͦ 
͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·͚ ͔ͣͭͦ͒ ͍ ͦͭͤͦ΄͔͙͙ͤ Ή͔͎͙͙ͤͪΣ ;͔ͣ 
͙͔͔͙͔ͨͪͣͤͤ ͍͎ͨ͊ͪͦͦͦ ͫͨͪ·ͫ͊͟. 

ω˥ͦͺ͎͔͎ͪͦ͊ͪ͊ͭ ͫ  άL{h¢I9wa![έ ͙ͫͨͦ͡Έ͔ͯͭ͘ 
͔͙ͦͤ͒ͤͫͪͯ͟Ό΅͙͚ ͨ͊ͪ ͒͡Ύ ͍·͍͙͍͙ͪ͊ͤ͊ͤΎ ͨͪͦͺ͙͡Ύ 
͔͔ͭͣͨͪ͊ͭͯͪ· ͙ ͍͙͊͗ͤͦͫͭ͡ ͎͙͋ͯͣ͊. x ͔͔ͦ͡ ͫͯͻ͙͔ ͯ;͙͊ͫͭ͟ 
͎͙͋ͯͣ͊ ͍͙ͨͭ·͍͊Όͭ ͋ͦ͡Έ΄͔ ͍͎͙͊͡. ́ ͊͟ ͊͟͟ ͔͔ͭͣͨͪ͊ͭͯͪ͊ 
ͨ͊ͪ͊ ͨͦͫͭͦΎͤͤ͊, ͋ ͎ͯͣ͊͊ ͨͦͯ͡;͔͊ͭ ͨͦͫͭͦΎͤͤͯΌ (ͤͦ ͙͔ͤ͗Σ 
;͔ͣ ͯ ͨ͊ͪ͊ύ ͔͔ͭͣͨͪ͊ͭͯͪͯ ͙ ͍͔͔ͪ͊ͤͦͣͪͤͦ ͍͔͙͔ͯ͊͗ͤͤ͡ 

Saint Petersburg Workshop - ISOTHERMAL 
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ω˥ͦͺ͎͔͎ͪͦ͊ͪ͊ͭ ͫ άL{h¢I9wa![έ ͫͦ͒͊ͤ͘ ͒͡Ύ ͭͦ;͎ͤͦͦ ͙ 
͔͍͙͙͎ͤ͊ͫͣͦͦ͘ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔͔͚ͭͣͨͪ͊ͭͯͪͦΣ ͍͚ͦ͒ͦ ͙ ͔͔ͣ͟͡. 
˽ͦΉͭͦͣͯ ͔͙͍͔͚͒ͤͫͭͤͤͦ ͔͔͔͚ͨͪͣͤͤͦ Ύ͍͡Ύ͔ͭͫΎ ͎͋ͯͣ͊͊. 

ωˤ͊ͣ ͔͔ͨͦͭͪ͋ͯͭͫΎ ͙͔͙ͣͤͭ͘Έ ͔͔͍͟͡·͔ ͊ͦͪ͘͘· ͙͙͡ ͦ͋ͻ͍͊ͭΣ 
͙͙͡ ͍͔͙͔͒͊ͤ͡ ͨ͊ͪ͊ ͙ͨͪ ͔͔͊ͣͤ͘ ͎͙͋ͯͣ͊ (ͤͦΣ ͔ͦͤ͟;ͤͦΣ ͔ͤ 
͍͔͎ͫ͒͊Σ ͭ͊͟ ͊͟͟ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͎͋ͯͣ͊ ͋ͯ͒ͯͭ ͪ͊͋ͦͭ͊ͭΈ ͙ͨͪ 
͙͍ͦ͒ͤ͊ͦ͟·ͻ ͍͙ͯͫͦ͡Ύͻ) 

ω˭͔͊ͭͣ ˤ· ͙͔͙͔ͣͤͭ͘ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͦ͒·Σ ;ͭͦ͋· 
͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎ ͟ ͍ͤͦ·ͣ ͍͙ͯͫͦ͡Ύͣ ͫ ͍͙͔ͯ͊͗ͤͭ͡͡Ύ͙ͣ. 

ωˤ͊ͣ ͔͔ͨͦͭͪ͋ͯͭͫΎ ͦ͒ͤ͊ ͔͙͟͡͡Έͤ͊Ύ ͍ͯͫͭ͊ͤͦ͊͟ IsoBar ͙  5 
͍͙͔͔͚ͯ͊͗ͤͭ͡͡ WaterDeck, ͨ ͦ ͦ͒ͤͦͣͯ ͒͡Ύ ͎͊͗͒ͦͦ͟ ͫͦ͡Ύ 
͎͙͋ͯͣ͊Σ ͙ͫͨͦ͡Έ͔͎ͯͣͦͦ͘ ͤ͊ ͙͍͍͔ͨͪͦͦ͒ͫͭ͘ 
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˻͋·;ͤ·͚ ͎ͦͺ͎͔͎ͪͦ͊ͪ͊ͭ 
˽͔͔͙͔ͦͭͪ͋ͤ͡ ͔͟͡Ύ: >8 ͎ κͣн 
ˣ͚͔ͦͪ͡ ͤ͊ 15͋ ͊ͪ 
͍͔́ͪ͒·͔ ;͙͊ͫͭͼ·: 25%-28% 

ɺʝʨʭʥʠʡ 

ʣʘʡʥʝʨ 

ɺʝʩ ʢʣʝʷ ɼʘʚʣʝʥʠʝ 

ʧʘʨʘ 

>100ÜC 3,5ʛ/ʤ2 14ʙʘʨ 

ɺʝʩ ʢʣʝʷ ʅʠʞʥʠʡ 

ʣʘʡʥʝʨ 

ɼʘʚʣʝʥʠʝ ʚ 

ʩʫʰ.-ʪʷʥ. 

ʯʘʩʪʠ 

4,5ʛ/ʤ2 >80ÜC >5ʙʘʨ, ʚʝʟʜʝ 

͙͙́ͨ;ͤ·͔ ͔ͨͪͦ͋ͣ͡· 
˻͒ͤͦͪͦ͒ͤͦͫͭΈ ͦ.͟ 25% 
˻͔͔͙͔ͭ͒ͤ͡ ͚͔͊ͤͪ͊͡ ͦͭ ͺ͡Ό͙͎ͭͤ͊ 
˽͔ͪͦ͋ͣ͡· ͊͟;͔͍ͫͭ͊  
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͔̆ͦͦ͒ͤͦ͡ ͎ͦͺ͙͍͙͔ͪͪͦ͊ͤ 
˽͔͔͙͔ͦͭͪ͋ͤ͡ ͔͟͡Ύ : 5-7 ͎ κͣн 
ˣ͚͔ͦͪ͡ ͤ͊ 10-12 ʙʘʨ 
͍͔́ͪ͒·͔ ;͙͊ͫͭͼ· : 25%-20% 

ɺʝʨʭʥʠʡ 

ʣʘʡʥʝʨ 

ɺʝʩ ʢʣʝʷ ɼʘʚʣʝʥʠʝ 

ʧʘʨʘ 

>100ÜC 3,5ʛ/ʤ2 14ʙʘʨ 

>90ÜC 2,5-3ʛ/ʤ2 10ʙʘʨ 

ɺʝʩ ʢʣʝʷ ʅʠʞʥʠʡ 

ʣʘʡʥʝʨ 

ɼʘʚʣʝʥʠʝ ʚ 

ʩʫʰ.-ʪʷʥ. 

ʯʘʩʪʠ 

4,5ʛ/ʤ2 >80ÜC >5ʙʘʨ, ʚʝʟʜʝ 

2,5-3ʛ/ʤ2 <70ÜC D<1ʙʘʨ 

DD<8ʙʘʨ 

ˮ͍͔͙ͤͫͭͼ͙͙: 
Iso-Bar; ˴ ͦͤͭͪͦ͡Έ ͨ͊ͪ͊ (DB) 
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͔̆ͦͦ͒ͤͦ͡ ͎ͦͺ͙͍͙͔ͪͪͦ͊ͤ 
˽͔͔͙͔ͦͭͪ͋ͤ͡ ͔͟͡Ύ: <4,5 ͎ κͣн 
ˣ͚͔ͦͪ͡ ͤ͊ 8-10 ͋ ͊ͪ 
͍͔́ͪ͒·͔ ;͙͊ͫͭͼ·: 25%-20% 

ɺʝʨʭʥʠʡ 

ʣʘʡʥʝʨ 

ɺʝʩ ʢʣʝʷ ɼʘʚʣʝʥʠʝ 

ʧʘʨʘ 

>100ÜC 3,5ʛ/ʤ2 14ʙʘʨ 

>90ÜC 2,5-3ʛ/ʤ2 10ʙʘʨ 

<90ÜC <2ʛ/ʤ2, ʟʘʟʦʨ 

<100Õ 

8ʙʘʨ 

ɺʝʩ ʢʣʝʷ ʅʠʞʥʠʡ ʣʘʡʥʝʨ ɼʘʚʣʝʥʠʝ ʚ 

ʩʫʰ.-ʪʷʥ. ʯʘʩʪʠ 

4,5ʛ/ʤ2 >80ÜC >5ʙʘʨ, ʚʝʟʜʝ 

2,5-3ʛ/ʤ2 <70ÜC D<1ʙʘʨ 

DD<8ʙʘʨ 

<2ʛ/ʤ2 <70ÜC Id. 

ˮ͍͔͙ͤͫͭͼ͙͙: 
͍͙͔͙̂͊͗ͤͭ͡͡ WaterDeck 
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