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ȵɂɆɅɆɄɀɏɅɆȽ ɋɉɊɈɆɁɉɊȺɆ ɉ ȹȽɉɌɃȸɅɎȽȺɓɄ ɇɈɀɉɆȽȼɀɅȽɅɀȽɄ, ȼɆɉɊɋɇɅɆ  
Ⱥ ɂɆɄɇȸɂɊɅɆɄ ɀ ɈȸȿȼȽɃɔɅɆɄ ɀɉɇɆɃɅȽɅɀɀ 

 

ȦȹɃȸɉɊɔ ɇɈɀɄȽɅȽɅɀɗ 
ƴ ȠȿɄȽɈȽɅɀȽ ɆȹɒȽɄɅɆȻɆ ɈȸɉɍɆȼȸ ɅȸɉɓɑȽɅɅɆȻɆ/ 
ɇȽɈȽȻɈȽɊɆȻɆ/ȺɃȸȾɅɆȻɆ ɇȸɈȸ, ȻȸȿɆȺ ɀ ȾɀȼɂɆɉɊȽɁ 
(Ⱥ ɊɆɄ ɏɀɉɃȽ Ⱥ ɂɈɀɆȻȽɅɅɓɍ ɆȹɃȸɉɊɗɍ 
ɇɈɀɄȽɅȽɅɀɗ) 

ƴ ȜɃɗ ȺɉȽɍ ɆɉɅɆȺɅɓɍ ɆȹɃȸɉɊȽɁ ɇɈɀɄȽɅȽɅɀɗ ɀ 
ȿȸɄȽɅɓ ɇɃɆɉɂɀɍ ȼɀȸɌɈȸȻɄ 1:1. 

ȰȻɋȻɅɍɀɋɃɌɍɃɅɃ ɊɋɃȼɉɋȻ 
ƴ ȤɆɅɊȸȾɅɆȽ ɈȸɉɉɊɆɗɅɀȽ 65 ɄɄ 
ƴ șȽɉɌɃȸɅɎȽȺɆȽ ɀɉɇɆɃɅȽɅɀȽ 
ƴ ȤȸɃɓɁ ȺȽɉ 
ƴ ȤɆȼɋɃɔ ȼɀɉɇɃȽɗ ɉ ɌɋɅɂɎɀȽɁ ɇȽɈȽȼȸɏɀ ȼȸɅɅɓɍ 
ƴ ȧɈɆɏɅɓɁ ȼȺɋɍɂȸɄȽɈɅɓɁ ɂɆɈɇɋɉ 
ƴ șȽȿɆɇȸɉɅɆɉɊɔ ɇɈȽȼɇɈɀɗɊɀɗ: ɄȽȾȼɋɅȸɈɆȼɅɓȽ 
ɉȽɈɊɀɌɀɂȸɊɓ (SIL, ȺȿɈɓȺɆɆɇȸɉɅɓȽ ȿɆɅɓ) 

 

ȧɈȽɀɄɋɑȽɉɊȺȸ 
ƴ ȠɅɊȽȻɈɀɈɆȺȸɅɅɆȽ ɀȿɄȽɈȽɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ ȼɃɗ ɄȸɉɉɆȺɆȻɆ 
ɈȸɉɍɆȼȸ/ɈȸɉɍɆȼȸ ɕɅȽɈȻɀɀ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ 

ƴ ȧɈɆɉɊȸɗ ɆɈɀȽɅɊɀɈɆȺɂȸ ɉȽɅɉɆɈȸ ð ɇɈɀɃȸȻȸɖɊɉɗ 
ɎȽɅɊɈɆȺɆɏɅɓȽ ɂɆɃɔɎȸ 

ƴ ȜɆɂȸȿȸɅɅȸɗ ɅȸȼȽȾɅɆɉɊɔ, ɉɆɇɈɆɊɀȺɃȽɅɀȽ ȺɀȹɈȸɎɀɀ, 
ɇȽɈȽɇȸȼȸɄ ɊȽɄɇȽɈȸɊɋɈ ɀ ȻɀȼɈɆɋȼȸɈȸɄ 

ƴ ȥȽ ɊɈȽȹɋȽɊ ɆȹɉɃɋȾɀȺȸɅɀɗ ð ɂȸɃɀȹɈɆȺɂȸ Ʌȸ ȺȽɉɔ ɉɈɆɂ 
ɉɃɋȾȹɓ 

ƴ ȫȼɆȹɅȸɗ ɇɈɆȺɆȼɂȸ ɋɉɊɈɆɁɉɊȺȸ ð ɆɊȼȽɃɔɅɓɁ ɆɊɉȽɂ 
ɉɆȽȼɀɅȽɅɀɁ 

 ̒ șȽȿɆɇȸɉɅȸɗ ɈȸȹɆɊȸ ð ɅȽɊ ɅȽɆȹɍɆȼɀɄɆɉɊɀ ɆɊɂɈɓɊɀɗ 
ɋɉɊɈɆɁɉɊȺȸ ȹɃȸȻɆȼȸɈɗ ɉȽɅɉɆɈɅɆɄɋ ȼɀɉɇɃȽɖ ɀ ɌɆɅɆȺɆɁ 
ɇɆȼɉȺȽɊɂȽ 

 ̒ ȚɉɊɈɆȽɅɅȸɗ ɉȸɄɆȼɀȸȻɅɆɉɊɀɂȸ ð ɊȽɍɅɆɃɆȻɀɗ Heartbeat 
TechnologyÊ 
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2  Endress+Hauser 

 

ȩɆȼȽɈȾȸɅɀȽ 
 
ȠɅɌɆɈɄȸɎɀɗ Ɇ ȼɆɂɋɄȽɅɊȽ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 3 
ȫɉɃɆȺɅɓȽ ɆȹɆȿɅȸɏȽɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 3 

ȧɈɀɅɎɀɇ ȼȽɁɉɊȺɀɗ ɀ ȸɈɍɀɊȽɂɊɋɈȸ ɉɀɉɊȽɄɓ āāāāāāāāāāāāāāāāāāā 4 
ȧɈɀɅɎɀɇ ȼȽɁɉɊȺɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 4 
ȠȿɄȽɈɀɊȽɃɔɅȸɗ ɉɀɉɊȽɄȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 7 

ȚɍɆȼ 7 
ȠȿɄȽɈɗȽɄȸɗ ȺȽɃɀɏɀɅȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 7 
ȜɀȸɇȸȿɆɅ ɀȿɄȽɈȽɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 13 
ȨȸȹɆɏɀɁ ȼɀȸɇȸȿɆɅ ɀȿɄȽɈȽɅɀɗ ɈȸɉɍɆȼȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 13 
ȚɍɆȼɅɆɁ ɉɀȻɅȸɃ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 13 

ȚɓɍɆȼ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 14 
ȚɓɍɆȼɅɆɁ ɉɀȻɅȸɃ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 14 
ȩɀȻɅȸɃ ɇɈɀ ɉȹɆȽāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 16 
ȥȸȻɈɋȿɂȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 17 
ȜȸɅɅɓȽ ɕɃȽɂɊɈɀɏȽɉɂɆȻɆ ɇɆȼɂɃɖɏȽɅɀɗ ȼɃɗ 
ȺȿɈɓȺɆȿȸɑɀɑȽɅɅɆȻɆ ɀɉɇɆɃɅȽɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 17 
ȦɊɉȽɏɂȸ ɄȸɃɆȻɆ ɈȸɉɍɆȼȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 21 
țȸɃɔȺȸɅɀɏȽɉɂȸɗ ɈȸȿȺɗȿɂȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 21 
ȭȸɈȸɂɊȽɈɀɉɊɀɂɀ ɇɈɆɊɆɂɆɃȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 21 

ȧɀɊȸɅɀȽ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 24 
ȥȸȿɅȸɏȽɅɀȽ ɂɃȽɄɄ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 24 
ȥȸȿɅȸɏȽɅɀȽ ɂɆɅɊȸɂɊɆȺ, ɈȸȿɒȽɄ ɇɈɀȹɆɈȸ āāāāāāāāāāāāāāāāāāāāāāāāāāā 25 
ȥȸɇɈɗȾȽɅɀȽ ɇɀɊȸɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 25 
ȧɆɊɈȽȹɃɗȽɄȸɗ ɄɆɑɅɆɉɊɔ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 26 
ȧɆɊɈȽȹɃɗȽɄɓɁ ɊɆɂ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 26 
ȩȹɆɁ ɇɀɊȸɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 26 
ȧɆȼɂɃɖɏȽɅɀȽ ɂ ɀɉɊɆɏɅɀɂɋ ɇɀɊȸɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 27 
ȚɓɈȸȺɅɀȺȸɅɀȽ ɇɆɊȽɅɎɀȸɃɆȺāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 31 
ȢɃȽɄɄɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 31 
ȢȸȹȽɃɔɅɓȽ ȺȺɆȼɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 31 
ȩɇȽɎɀɌɀɂȸɎɀɗ ɂȸȹȽɃȽɁ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 31 
ȟȸɑɀɊȸ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 32 

ȨȸȹɆɏɀȽ ɍȸɈȸɂɊȽɈɀɉɊɀɂɀ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 33 
ȥɆɈɄȸɃɔɅɓȽ ɈȸȹɆɏɀȽ ɋɉɃɆȺɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 33 
ȤȸɂɉɀɄȸɃɔɅȸɗ ɇɆȻɈȽɐɅɆɉɊɔ ɀȿɄȽɈȽɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāā 33 
ȧɆȺɊɆɈɗȽɄɆɉɊɔ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 35 
ȚɈȽɄɗ ɆɊɂɃɀɂȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 35 
ȚɃɀɗɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ āāāāāāāāāāāāāāāāāāāāāā 35 

ȫɉɊȸɅɆȺɂȸāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 35 
ȤȽɉɊɆ ɋɉɊȸɅɆȺɂɀ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 35 
ȦɈɀȽɅɊȸɎɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 36 
ȚɍɆȼɅɆɁ ɀ ȺɓɍɆȼɅɆɁ ɇɈɗɄɓȽ ɋɏȸɉɊɂɀ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 37 
ȤɆɅɊȸȾɅɓɁ ɂɆɄɇɃȽɂɊ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 38 
ȜɃɀɅȸ ɉɆȽȼɀɅɀɊȽɃɔɅɆȻɆ ɂȸȹȽɃɗāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 39 
ȤɆɅɊȸȾ ɅȸɉɊȽɅɅɆȻɆ ɂɆɈɇɋɉȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 39 
ȩɇȽɎɀȸɃɔɅɓȽ ɀɅɉɊɈɋɂɎɀɀ ɇɆ ɄɆɅɊȸȾɋ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 41 

ȫɉɃɆȺɀɗ ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 41 
ȜɀȸɇȸȿɆɅ ɊȽɄɇȽɈȸɊɋɈ ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ āāāāāāāāāāāāāāāāāāāāāāā 41 
ȪȽɄɇȽɈȸɊɋɈȸ ɍɈȸɅȽɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 52 
ȢɃɀɄȸɊɀɏȽɉɂɀɁ ɂɃȸɉɉ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 52 

ȩɊȽɇȽɅɔ ȿȸɑɀɊɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 53 
ȚɀȹɈɆɉɊɆɁɂɆɉɊɔ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 53 
ȵɃȽɂɊɈɆɄȸȻɅɀɊɅȸɗ ɉɆȺɄȽɉɊɀɄɆɉɊɔ (ȵȤȩ) āāāāāāāāāāāāāāāāāāāāāāāāā 53 

ȧɈɆɎȽɉɉ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 53 
ȜɀȸɇȸȿɆɅ ɊȽɄɇȽɈȸɊɋɈ ɇɈɆȼɋɂɊȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 53 
țɈȸɌɀɂɀ ȿȸȺɀɉɀɄɆɉɊɀ "ɊȽɄɇȽɈȸɊɋɈȸ/ȼȸȺɃȽɅɀȽ" āāāāāāāāāāāāāāā 53 
ȧɆɊȽɈɀ ȼȸȺɃȽɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 54 
ȪȽɇɃɆɀȿɆɃɗɎɀɗāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 54 
ȚɀȹɈȸɎɀɀ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 55 

ȤȽɍȸɅɀɏȽɉɂȸɗ ɂɆɅɉɊɈɋɂɎɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 55 
ȢɆɅɉɊɈɋɂɎɀɗ, ɈȸȿɄȽɈɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 55 
ȚȽɉ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 62 
ȤȸɊȽɈɀȸɃɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 65 

ȫɇɈȸȺɃȽɅɀȽ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 67 
ȧɈɀɅɎɀɇ ɋɇɈȸȺɃȽɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 67 
ȤȽɉɊɅɆȽ ɋɇɈȸȺɃȽɅɀȽ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 68 
ȜɀɉɊȸɅɎɀɆɅɅɆȽ ɋɇɈȸȺɃȽɅɀȽ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 69 

ȩȽɈɊɀɌɀɂȸɊɓ ɀ ɅɆɈɄȸɊɀȺɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 71 
ȤȸɈɂɀɈɆȺɂȸ CE āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 71 
ȟɅȸɂ "C-Tick" āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 71 
ȩȽɈɊɀɌɀɂȸɊɓ ɇɆ ȺȿɈɓȺɆȿȸɑɀɑȽɅɅɆɄɋ ɀɉɇɆɃɅȽɅɀɖ āāāāāāā 71 
ȬɋɅɂɎɀɆɅȸɃɔɅȸɗ ȹȽȿɆɇȸɉɅɆɉɊɔ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 73 
ȩȽɈɊɀɌɀɂȸɎɀɗ PROFIBUS āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 73 
ȜɀɈȽɂɊɀȺȸ ɇɆ ɆȹɆɈɋȼɆȺȸɅɀɖ, ɈȸȹɆɊȸɖɑȽɄɋ ɇɆȼ 
ȼȸȺɃȽɅɀȽɄ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 73 
ȜɈɋȻɀȽ ɉɊȸɅȼȸɈɊɓ ɀ ɈȽɂɆɄȽɅȼȸɎɀɀ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 73 

ȨȸȿɄȽɑȽɅɀȽ ȿȸɂȸȿȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 74 

ȧȸɂȽɊɓ ȼɃɗ ɆȹɃȸɉɊȽɁ ɇɈɀɄȽɅȽɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 74 
ȬɋɅɂɎɀɀ ȼɀȸȻɅɆɉɊɀɂɀ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 74 
Heartbeat Technology āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 75 
ȚɆȿȼɋɍ ɀ ɇɈɆɄɓɐɃȽɅɅɓȽ Ȼȸȿɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 75 
ȧɈɀɈɆȼɅɓɁ Ȼȸȿ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 75 

ȘɂɉȽɉɉɋȸɈɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 75 
ȘɂɉȽɉɉɋȸɈɓ Ⱥ ȿȸȺɀɉɀɄɆɉɊɀ ɆɊ ɇɈɀȹɆɈȸ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 76 
ȘɂɉȽɉɉɋȸɈɓ ȼɃɗ ɉȺɗȿɀ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 77 
ȘɂɉȽɉɉɋȸɈɓ ȼɃɗ ɆȹɉɃɋȾɀȺȸɅɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 78 
ȩɀɉɊȽɄɅɓȽ ɂɆɄɇɆɅȽɅɊɓ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 78 

ȜɆɂɋɄȽɅɊȸɎɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 79 
ȩɊȸɅȼȸɈɊɅȸɗ ȼɆɂɋɄȽɅɊȸɎɀɗ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 79 
ȜɆɇɆɃɅɀɊȽɃɔɅȸɗ ȼɆɂɋɄȽɅɊȸɎɀɗ ɇɆ ɈȸȿɃɀɏɅɓɄ 
ɇɈɀȹɆɈȸɄ āāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāāā 79 

ȟȸɈȽȻɀɉɊɈɀɈɆȺȸɅɅɓȽ ɊɆȺȸɈɅɓȽ ȿɅȸɂɀ āāāāāāāāāāāāāāāāāāāāāāāāā 80 
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Endress+Hauser  3 

 

ȠɅɌɆɈɄȸɎɀɗ Ɇ ȼɆɂɋɄȽɅɊȽ 

ȫɉɃɆȺɅɓȽ ɆȹɆȿɅȸɏȽɅɀɗ 
 

ȩɀɄȺɆɃɓ ɕɃȽɂɊɈɀɏȽɉɂɀɍ ɉɍȽɄ 
 

ȩɀɄȺɆɃ ȟɅȸɏȽɅɀȽ 

 

ȧɆɉɊɆɗɅɅɓɁ ɊɆɂ 
ȢɃȽɄɄȸ, Ʌȸ ɂɆɊɆɈɋɖ ɇɆȼȸȽɊɉɗ ɅȸɇɈɗȾȽɅɀȽ ɇɆɉɊɆɗɅɅɆȻɆ ɊɆɂȸ ɀɃɀ ɏȽɈȽȿ ɂɆɊɆɈɋɖ ɇɈɆɍɆȼɀɊ 
ɇɆɉɊɆɗɅɅɓɁ ɊɆɂ. 

 
ȧȽɈȽɄȽɅɅɓɁ ɊɆɂ 
ȢɃȽɄɄȸ, Ʌȸ ɂɆɊɆɈɋɖ ɇɆȼȸȽɊɉɗ ɇȽɈȽɄȽɅɅɆȽ ɅȸɇɈɗȾȽɅɀȽ ɀɃɀ ɏȽɈȽȿ ɂɆɊɆɈɋɖ ɇɈɆɍɆȼɀɊ 
ɇȽɈȽɄȽɅɅɓɁ ɊɆɂ. 

 
ȧɆɉɊɆɗɅɅɓɁ ɀ ɇȽɈȽɄȽɅɅɓɁ ɊɆɂ 
ƴ ȢɃȽɄɄȸ, Ʌȸ ɂɆɊɆɈɋɖ ɇɆȼȸȽɊɉɗ ɇȽɈȽɄȽɅɅɆȽ ɅȸɇɈɗȾȽɅɀȽ ɀɃɀ ɅȸɇɈɗȾȽɅɀȽ ɇɆɉɊɆɗɅɅɆȻɆ 
ɊɆɂȸ. 

ƴ ȢɃȽɄɄȸ, ɏȽɈȽȿ ɂɆɊɆɈɋɖ ɇɈɆɍɆȼɀɊ ɇȽɈȽɄȽɅɅɓɁ ɀɃɀ ɇɆɉɊɆɗɅɅɓɁ ɊɆɂ. 

 

ȟȸȿȽɄɃȽɅɀȽ 
ȢɃȽɄɄȸ ȿȸȿȽɄɃȽɅɀɗ, ɂɆɊɆɈȸɗ ɋȾȽ ȿȸȿȽɄɃȽɅȸ ɇɆɉɈȽȼɉɊȺɆɄ ɉɀɉɊȽɄɓ ȿȸȿȽɄɃȽɅɀɗ. 

 

ȢɃȽɄɄȸ ȿȸɑɀɊɅɆȻɆ ȿȸȿȽɄɃȽɅɀɗ 
ȢɃȽɄɄȸ, ɂɆɊɆɈɋɖ ɇȽɈȽȼ ɇɆȼɂɃɖɏȽɅɀȽɄ ɃɖȹɆȻɆ ȼɈɋȻɆȻɆ ɆȹɆɈɋȼɆȺȸɅɀɗ ɉɃȽȼɋȽɊ ɇɆȼɂɃɖɏɀɊɔ 
ɂ ɉɀɉɊȽɄȽ ȿȸȿȽɄɃȽɅɀɗ. 

 

ȵɂȺɀɇɆɊȽɅɎɀȸɃɔɅȸɗ ɂɃȽɄɄȸ 
ȢɃȽɄɄȸ, ɂɆɊɆɈȸɗ ȼɆɃȾɅȸ ȹɓɊɔ ɇɆȼɂɃɖɏȽɅȸ ɂ ɉɀɉɊȽɄȽ ȿȸȿȽɄɃȽɅɀɗ. ȥȸɃɀɏɀȽ ɃɀɅȽɁɅɆȻɆ 
ȿȸȿȽɄɃȽɅɀɗ ɀɃɀ ȿȸȿȽɄɃȽɅɀɗ ȿȺȽȿȼɆɁ, Ⱥ ȿȸȺɀɉɀɄɆɉɊɀ ɆɊ ɅɆɈɄ ɀ ɇɈȸȺɀɃ, ɇɈɀɅɗɊɓɍ Ⱥ ɉɊɈȸɅȽ ɀ 
ɂɆɄɇȸɅɀɀ. 

 

ȩɀɄȺɆɃɓ ȼɃɗ ɈȸȿɃɀɏɅɓɍ ɊɀɇɆȺ ɀɅɌɆɈɄȸɎɀɀ 

ȩɀɄȺɆɃ ȟɅȸɏȽɅɀȽ 

 
ȜɆɇɋɉɂȸȽɊɉɗ 
ȵɊɀɄ ɉɀɄȺɆɃɆɄ ɆɊɄȽɏȽɅɓ ȼɆɇɋɉɊɀɄɓȽ ɇɈɆɎȽȼɋɈɓ, ɇɈɆɎȽɉɉɓ ɀɃɀ ɆɇȽɈȸɎɀɀ. 

 
ȨȽɂɆɄȽɅȼɆȺȸɅɆ 
ȵɊɀɄ ɉɀɄȺɆɃɆɄ ɆȹɆȿɅȸɏȽɅɓ ɈȽɂɆɄȽɅȼɋȽɄɓȽ ɇɈɆɎȽȼɋɈɓ, ɇɈɆɎȽɉɉɓ ɀɃɀ ɆɇȽɈȸɎɀɀ. 

 
ȟȸɇɈȽɑȽɅɆ 
ȵɊɀɄ ɉɀɄȺɆɃɆɄ ɆȹɆȿɅȸɏȽɅɓ ȿȸɇɈȽɑȽɅɅɓȽ ɇɈɆɎȽȼɋɈɓ, ɇɈɆɎȽɉɉɓ ɀɃɀ ɆɇȽɈȸɎɀɀ. 

 
ȨȽɂɆɄȽɅȼȸɎɀɗ 
ȫɂȸȿɓȺȸȽɊ Ʌȸ ɅȸɃɀɏɀȽ ȼɆɇɆɃɅɀɊȽɃɔɅɆɁ ɀɅɌɆɈɄȸɎɀɀ. 

 
ȩɉɓɃɂȸ Ʌȸ ȼɆɂɋɄȽɅɊȸɎɀɖ 
ȩɉɓɃɂȸ Ʌȸ ɉɆɆɊȺȽɊɉɊȺɋɖɑɋɖ ȼɆɂɋɄȽɅɊȸɎɀɖ ɇɆ ɇɈɀȹɆɈɋ. 

ä 
ȩɉɓɃɂȸ Ʌȸ ɉɊɈȸɅɀɎɋ 
ȩɉɓɃɂȸ Ʌȸ ɉɊɈȸɅɀɎɋ ɉ ɉɆɆɊȺȽɊɉɊȺɋɖɑɀɄ ɅɆɄȽɈɆɄ. 

å  
ȩɉɓɃɂȸ Ʌȸ ɈɀɉɋɅɆɂ 
ȩɉɓɃɂȸ Ʌȸ ɈɀɉɋɅɆɂ ɉ ɉɆɆɊȺȽɊɉɊȺɋɖɑɀɄ ɅɆɄȽɈɆɄ ɀ ɅɆɄȽɈ ɉɊɈȸɅɀɎɓ. 

 
ȚɅȽɐɅɀɁ ɆɉɄɆɊɈ 

 

ȩɀɄȺɆɃɓ Ʌȸ ɈɀɉɋɅɂȸɍ 

ȩɀɄȺɆɃ ȟɅȸɏȽɅɀȽ 

1, 2, 3,... ȥɆɄȽɈȸ ɇɆȿɀɎɀɁ 

 
ȧɆɉɃȽȼɆȺȸɊȽɃɔɅɆɉɊɀ ɐȸȻɆȺ 

A, B, C, ... ȨȸɂɋɈɉɓ 

A-A, B-B, C-C, ... ȩȽɏȽɅɀɗ 
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4  Endress+Hauser 

 

ȩɀɄȺɆɃ ȟɅȸɏȽɅɀȽ 

 

ȥȸɇɈȸȺɃȽɅɀȽ ɇɆɊɆɂȸ 

-  
ȚȿɈɓȺɆɆɇȸɉɅȸɗ ȿɆɅȸ  
ȦȿɅȸɏȸȽɊ ȺȿɈɓȺɆɆɇȸɉɅɋɖ ȿɆɅɋ. 

.  
șȽȿɆɇȸɉɅȸɗ (ɅȽȺȿɈɓȺɆɆɇȸɉɅȸɗ) ȿɆɅȸ  
ȦȿɅȸɏȸȽɊ ȹȽȿɆɇȸɉɅɋɖ ȿɆɅɋ. 

 
 

ȧɈɀɅɎɀɇ ȼȽɁɉɊȺɀɗ ɀ ȸɈɍɀɊȽɂɊɋɈȸ ɉɀɉɊȽɄɓ 

ȧɈɀɅɎɀɇ ȼȽɁɉɊȺɀɗ 
 

ȜȽɁɉɊȺɀȽ ȺɀɍɈȽȺɓɍ ɈȸɉɍɆȼɆɄȽɈɆȺ ɆɉɅɆȺȸɅɆ Ʌȸ ɇɈɀɅɎɀɇȽ ȺɀɍɈȽɆȹɈȸȿɆȺȸɅɀɗ ȢȸɈɄȸɅȸ. ȧɈɀ 
ɆȻɀȹȸɅɀɀ ȾɀȼɂɆɉɊɔɖ ɊȽɃȸ ɆȹɊȽɂȸɅɀɗ ɉ ɆȹȽɀɍ ɉɊɆɈɆɅ ɇɆɇȽɈȽɄȽɅɅɆ ɆȹɈȸȿɋɖɊɉɗ ȺɀɍɈɀ ɉ 
ɇɈɆɊɀȺɆɇɆɃɆȾɅɓɄɀ ɅȸɇɈȸȺɃȽɅɀɗɄɀ ȺɈȸɑȽɅɀɗ. ȵɊɀ ȺɀɍɈɀ ȺɓȿɓȺȸɖɊ ɃɆɂȸɃɔɅɆȽ ɉɅɀȾȽɅɀȽ 
ȼȸȺɃȽɅɀɗ. ȢɆɃȽȹȸɅɀɗ ȼȸȺɃȽɅɀɗ ɈȽȻɀɉɊɈɀɈɋɖɊɉɗ ɉȽɅɉɆɈɆɄ ɀ ɇɈȽɆȹɈȸȿɋɖɊɉɗ Ⱥ ɕɃȽɂɊɈɀɏȽɉɂɀȽ 
ɀɄɇɋɃɔɉɓ. Ț ɈȸɄɂȸɍ ɆȻɈȸɅɀɏȽɅɀɁ ɇɆ ɇɈɀɄȽɅȽɅɀɖ ɋɉɊɈɆɁɉɊȺȸ ȺɆȿɅɀɂɅɆȺȽɅɀȽ ȺɀɍɈȽɁ 
ɇɈɆɀɉɍɆȼɀɊ ɉ ɇɆɉɊɆɗɅɅɆɁ ɏȸɉɊɆɊɆɁ. ȯȸɉɊɆɊȸ ȺɀɍɈȽɆȹɈȸȿɆȺȸɅɀɗ, ɊȸɂɀɄ ɆȹɈȸȿɆɄ, 
ɇɈɆɇɆɈɎɀɆɅȸɃɔɅȸ ɆȹɒȽɄɅɆɄɋ ɈȸɉɍɆȼɋ. 

 
 

Ț ɂȸɏȽɉɊȺȽ ɂɆɕɌɌɀɎɀȽɅɊȸ ɇɈɆɇɆɈɎɀɆɅȸɃɔɅɆɉɊɀ ɀɉɇɆɃɔȿɋȽɊɉɗ ɂɆɕɌɌɀɎɀȽɅɊ ɂȸɃɀȹɈɆȺɂɀ  
(K-ɌȸɂɊɆɈ):  

 

Ț ɈȸɄɂȸɍ ɆȻɈȸɅɀɏȽɅɀɁ ɇɆ ɇɈɀɄȽɅȽɅɀɖ ɇɈɀȹɆɈȸ Ȣ-ɌȸɂɊɆɈ ȿȸȺɀɉɀɊ ɊɆɃɔɂɆ ɆɊ ȻȽɆɄȽɊɈɀɀ 
ɇɈɀȹɆɈȸ.  
ȜɃɗ Re > 20000: 
ƴ ȥȽ ȿȸȺɀɉɀɊ ɆɊ ɉɂɆɈɆɉɊɀ ɊȽɏȽɅɀɗ, ȺɗȿɂɆɉɊɀ ɀɃɀ ɇɃɆɊɅɆɉɊɀ ȾɀȼɂɆɉɊɀ 
ƴ ȥȽ ȿȸȺɀɉɀɊ ɆɊ Ⱥɀȼȸ ɀȿɄȽɈɗȽɄɆɁ ɉɈȽȼɓ: ɇȸɈ, Ȼȸȿ ɀɃɀ ȾɀȼɂɆɉɊɔ 

ȧȽɈȺɀɏɅɓɁ ɉɀȻɅȸɃ ɀȿɄȽɈȽɅɀɗ ɗȺɃɗȽɊɉɗ ɃɀɅȽɁɅɓɄ ɇɆ ɆɊɅɆɐȽɅɀɖ ɂ ɇɆɊɆɂɋ. ȧɆɉɃȽ 
ɇɈɆɀȿȺɆȼɉɊȺȸ Ȣ-ɌȸɂɊɆɈ ɆɇɈȽȼȽɃɗȽɊɉɗ Ʌȸ ȿȸȺɆȼȽ ɇɆɉɈȽȼɉɊȺɆɄ ɂȸɃɀȹɈɆȺɂɀ. ȦɅ ɅȽ ȿȸȺɀɉɀɊ ɆɊ 
ȼɆɃȻɆȺɈȽɄȽɅɅɆȻɆ ȼɈȽɁɌȸ ɀɃɀ ɆɊ ȼɈȽɁɌȸ ɅɋɃȽȺɆɁ ɊɆɏɂɀ. 

ȧɈɀȹɆɈ ɅȽ ɀɄȽȽɊ ɇɆȼȺɀȾɅɓɍ ɏȸɉɊȽɁ ɀ ɅȽ ɊɈȽȹɋȽɊ ɊȽɍɆȹɉɃɋȾɀȺȸɅɀɗ. 

ȝɄɂɆɉɊɅɆɁ ɉȽɅɉɆɈ 

ȩȽɅɉɆɈ ȺɀɍɈȽȺɆȻɆ ɈȸɉɍɆȼɆɄȽɈȸ ɆɂȸȿɓȺȸȽɊ ɂɃɖɏȽȺɆȽ ȺɃɀɗɅɀȽ Ʌȸ ɈȸȹɆɊɆɉɇɆɉɆȹɅɆɉɊɔ, 
ɅȸȼȽȾɅɆɉɊɔ ɀ ȼɆɉɊɆȺȽɈɅɆɉɊɔ ɇɆɂȸȿȸɊȽɃȽɁ ȺɉȽɁ ɀȿɄȽɈɀɊȽɃɔɅɆɁ ɉɀɉɊȽɄɓ. 

ȥȸȼȽȾɅɓɁ ɉȽɅɉɆɈ DSC: 
ƴ ɇɈɆɐȽɃ ɀɉɇɓɊȸɅɀɗ Ʌȸ ɈȸȿɈɋɐȽɅɀȽ 
ƴ ɇɈɆɐȽɃ ɀɉɇɓɊȸɅɀɗ Ʌȸ ɋɉɊɆɁɏɀȺɆɉɊɔ ɂ ȺɀȹɈȸɎɀɗɄ 
ƴ ɇɈɆɐȽɃ ɀɉɇɓɊȸɅɀɗ Ʌȸ ɋɉɊɆɁɏɀȺɆɉɊɔ ɂ ɊȽɈɄɆɋȼȸɈȸɄ (150 K/ɉ) 

Ț ɈȸɉɍɆȼɆɄȽɈȽ Prowirl ɀɉɇɆɃɔȿɋȽɊɉɗ ɇɈɆȺȽɈȽɅɅȸɗ ȻɆȼȸɄɀ Ʌȸ ɇɈȸɂɊɀɂȽ ȽɄɂɆɉɊɅȸɗ ɊȽɍɅɆɃɆȻɀɗ 
ɀȿɄȽɈȽɅɀɗ Endress+Hauser, ɈȽȸɃɀȿɆȺȸɅɅȸɗ Ⱥ ȹɆɃȽȽ ɏȽɄ 300000 ɀȿɄȽɈɀɊȽɃɔɅɓɍ ɇɈɀȹɆɈɆȺ ɇɆ 
ȺɉȽɄɋ ɄɀɈɋ. 
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Endress+Hauser  5 

 
ȩȽɅɉɆɈ DSC (ȼɀɌɌȽɈȽɅɎɀȸɃɔɅɓɁ ɋɇɈȸȺɃɗɖɑɀɁ ɂɆɅȼȽɅɉȸɊɆɈ), ȿȸɇȸɊȽɅɊɆȺȸɅɅɓɁ 
Endress+Hauser, ɇɆɃɅɆɉɊɔɖ ɄȽɍȸɅɀɏȽɉɂɀ ɉȹȸɃȸɅɉɀɈɆȺȸɅ. ȦɅ ɈȽȸȻɀɈɋȽɊ ɊɆɃɔɂɆ Ʌȸ ɀȿɄȽɈɗȽɄɋɖ 
ȺȽɃɀɏɀɅɋ (ȺɀɍɈɔ), ɅɆ ɅȽ Ʌȸ ȺɀȹɈȸɎɀɖ. șɃȸȻɆȼȸɈɗ ɏɋȺɉɊȺɀɊȽɃɔɅɆɉɊɀ ɉȽɅɉɆɈȸ, 
ɅȽȺɆɉɇɈɀɀɄɏɀȺɆȻɆ ɂ ȺɅȽɐɅɀɄ ȺɆȿȼȽɁɉɊȺɀɗɄ, ȼȸȾȽ ɇɈɀ ȺɀȹɈȸɎɀɀ ɊɈɋȹɓ ȺɆȿɄɆȾɅɆ ɀȿɄȽɈȽɅɀȽ 
ɄȸɃȽɁɐɀɍ ȿɅȸɏȽɅɀɁ ɈȸɉɍɆȼȸ ɇɈɀ ɅɀȿɂɆɁ ɇɃɆɊɅɆɉɊɀ. ȪȸɂɀɄ ɆȹɈȸȿɆɄ, ȼȸȾȽ Ⱥ ɉȸɄɓɍ ɊɗȾȽɃɓɍ 
ɋɉɃɆȺɀɗɍ ɕɂɉɇɃɋȸɊȸɎɀɀ ɉɆɍɈȸɅɗȽɊɉɗ ɐɀɈɆɂɀɁ ȼɀȸɇȸȿɆɅ ɀȿɄȽɈȽɅɀɗ ɈȸɉɍɆȼȸ. ȚɀȹɈȸɎɀɀ ȼɆ 1 g ɉ 
ɏȸɉɊɆɊȸɄɀ ȼɆ 500 țɎ ɇɆ ɂȸȾȼɆɁ Ɇɉɀ (X, Y, Z) ɅȽ ɆɂȸȿɓȺȸɖɊ ȺɆȿȼȽɁɉɊȺɀɗ Ʌȸ ɀȿɄȽɈȽɅɀȽ ɈȸɉɍɆȼȸ. 
ȢɈɆɄȽ ɊɆȻɆ, ȹɃȸȻɆȼȸɈɗ ɉȺɆȽɁ ɂɆɅɉɊɈɋɂɎɀɀ ɄȽɍȸɅɀɏȽɉɂȸɗ ɏȸɉɊɔ ȽɄɂɆɉɊɅɆȻɆ ɉȽɅɉɆɈȸ ɋɉɊɆɁɏɀȺȸ 
ɂ ɊȽɇɃɆȺɆɄɋ ɀ ȻɀȼɈȸȺɃɀɏȽɉɂɆɄɋ ɋȼȸɈȸɄ, ɂɆɊɆɈɓȽ ɏȸɉɊɆ ɇɈɆɀɉɍɆȼɗɊ ɇɈɀ ȿȸɇɋɉɂȽ 
ɇȸɈɆɇɈɆȺɆȼɆȺ. 

ȣɂɇɀɋɀɈɃɀ ɍɀɇɊɀɋȻɍɎɋɖ 

Ț ɂɆȼȽ ȿȸɂȸȿȸ ȼɃɗ ɀɉɇɆɃɅȽɅɀɗ ɉȽɅɉɆɈȸ ȼɆɉɊɋɇɅȸ ɆɇɎɀɗ "ȧȻɌɌɉȽɖɄ ɋȻɌɐɉȿ" (È ä  5). ȩ ɇɆɄɆɑɔɖ 
ɕɊɆɁ ɆɇɎɀɀ ɀȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ ɄɆȾȽɊ ɆɇɈȽȼȽɃɗɊɔ ɊȽɄɇȽɈȸɊɋɈɋ ɇɈɆȼɋɂɊȸ. 

ȪȽɄɇȽɈȸɊɋɈȸ ɀȿɄȽɈɗȽɊɉɗ ɇɆɉɈȽȼɉɊȺɆɄ ɊȽɈɄɆȼȸɊɏɀɂɆȺ Pt 1000. ȵɊɀ ȼȸɊɏɀɂɀ ȺɉɊɈɆȽɅɓ Ⱥ DSC 
ɉȽɅɉɆɈ ɀ, ɅȸɍɆȼɗɊɉɗ Ⱥ ɅȽɇɆɉɈȽȼɉɊȺȽɅɅɆɄ ɊȽɇɃɆȺɆɄ ɂɆɅɊȸɂɊȽ ɉ ȾɀȼɂɆɉɊɔɖ. 

ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ ɇɆȿɀɎɀɀ "ȣɌɊɉɆɈɀɈɃɀ ɌɀɈɌɉɋȻ": 
ƴ ȚȸɈɀȸɅɊ 1 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ɌɍȻɈȿȻɋɍɈɖɄ" 
ƴ ȚȸɈɀȸɅɊ 2 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ȽɖɌɉɅȻɚ ɍɀɇɊɀɋȻɍɎɋȻ/ɈɃɂɅȻɚ ɍɀɇɊɀɋȻɍɎɋȻ" 
ƴ ȚȸɈɀȸɅɊ 3 "ȧȻɌɌɉȽɖɄ ɋȻɌɐɉȿ (ɃɈɍɀȾɋɃɋɉȽȻɈɈɉɀ ɃɂɇɀɋɀɈɃɀ ɍɀɇɊɀɋȻɍɎɋɖ)" 
 

 

1 ȬɀɈɌɉɋ 
2 ȮɊɆɉɍɈɀɈɃɀ 
3 ȥɉȿ ɂȻɅȻɂȻ ȿɆɚ ɊɉɂɃɑɃɃ "ȣɌɊɉɆɈɀɈɃɀ ɌɀɈɌɉɋȻ", ɉɊɑɃɚ 1 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ɌɍȻɈȿȻɋɍɈɖɄ" Ƀ ɉɊɑɃɚ 2 

"ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ȽɖɌɉɅȻɚ ɍɀɇɊɀɋȻɍɎɋȻ/ɈɃɂɅȻɚ ɍɀɇɊɀɋȻɍɎɋȻ" 
4 ȥɉȿ ɂȻɅȻɂȻ ȿɆɚ ɊɉɂɃɑɃɃ "ȣɌɊɉɆɈɀɈɃɀ ɌɀɈɌɉɋȻ", ɉɊɑɃɚ 3 "ȧȻɌɌɉȽɖɄ ɋȻɌɐɉȿ (ɃɈɍɀȾɋɃɋɉȽȻɈɈɉɀ 

ɃɂɇɀɋɀɈɃɀ ɍɀɇɊɀɋȻɍɎɋɖ)" 

"ȧɆȾɀȿɅȽɅɅȸɗ ɂȸɃɀȹɈɆȺɂȸ" 

Ȣȸɂ ɇɆɂȸȿȸɃ ɆɇɓɊ, ɇɈɀȹɆɈɓ Prowirl ɇɆɉɃȽ ɇɆȺɊɆɈɅɆɁ ɂȸɃɀȹɈɆȺɂɀ ȼȽɄɆɅɉɊɈɀɈɋɖɊ ɆɏȽɅɔ 
ȺɓɉɆɂɋɖ ɉɊȸȹɀɃɔɅɆɉɊɔ ɇɆ ɉɈȸȺɅȽɅɀɖ ɉ ɇȽɈȺɆɅȸɏȸɃɔɅɆɁ ɂȸɃɀȹɈɆȺɂɆɁ. ȚɉȽ ȿɅȸɏȽɅɀɗ 
ɇɆȺɊɆɈɅɆɁ ɂȸɃɀȹɈɆȺɂɀ ɉɆɆɊȺȽɊɉɊȺɆȺȸɃɀ ɆɈɀȻɀɅȸɃɔɅɓɄ ɊɆɏɅɆɉɊɅɓɄ ɉɇȽɎɀɌɀɂȸɎɀɗɄ 
ɇɈɀȹɆɈɆȺ. 

ȧɈɆȺȽȼȽɅɅɓȽ ɊȽɉɊɓ ɀ ɈȸɉɏȽɊɓ ɇɆɂȸȿȸɃɀ, ɏɊɆ ɇɈɀ  ɀȿɄȽɅȽɅɀɀ Ɉȸȼɀɋɉȸ ɂɈɀȺɀȿɅɓ ɂɈɆɄɆɂ ɊȽɃȸ 
ɆȹɊȽɂȸɅɀɗ ɈȸɉɍɆȼɆɄȽɈȸ Prowirl ɄȽɅȽȽ 1 ɄɄ, ȼȸɅɅɆȽ ɆɂɈɋȻɃȽɅɀȽ ɂɈɆɄɆɂ ɅȽ ɆɂȸȿɓȺȸȽɊ 
ɅȽȻȸɊɀȺɅɆȻɆ ȺɃɀɗɅɀɗ Ʌȸ ɇɆȻɈȽɐɅɆɉɊɔ ɈȸɉɍɆȼɆɄȽɈȸ. 

ȝɉɃɀ ɆɂɈɋȻɃȽɅɀȽ ɂɈɆɄɆɂ ɊȽɃȸ ɆȹɊȽɂȸɅɀɗ ɅȽ ɇɈȽȺɓɐȸȽɊ 1 ɄɄ, ȺȽɈɅɓ ɉɃȽȼɋɖɑɀȽ ɆȹɑɀȽ 
ɇɆɃɆȾȽɅɀɗ (ȼɃɗ ɅȽȸȹɈȸȿɀȺɅɓɍ ɀ ɅȽȸȻɈȽɉɉɀȺɅɓɍ ɉɈȽȼ, ɅȸɇɈɀɄȽɈ, Ⱥ ȹɆɃɔɐɀɅɉɊȺȽ ɆȹɃȸɉɊȽɁ 
ɇɈɀɄȽɅȽɅɀɗ ɉ ȺɆȼɆɁ ɀ ɇȸɈɆɄ): 
ƴ ȝɉɃɀ ɆɂɈɋȻɃȽɅɀȽ ɂɈɆɄɆɂ ɈȸɉɍɆȼɆɄȽɈȸ ȺɉȽȻȼȸ 1ɄɄ ɀɃɀ ɄȽɅɔɐȽ, ɕɊɆ ɅɀɂɆȻȼȸ ɅȽ ɇɈɀȺɆȼɀɊ ɂ 
ɉȼȺɀȻɋ ɂȸɃɀȹɈɆȺɂɀ, ȺɓɍɆȼɗɑȽɁ ȿȸ ɇɈȽȼȽɃɓ ȿȸȺɆȼɉɂɆɁ ɉɇȽɎɀɌɀɂȸɎɀɀ ɇɈɀȹɆɈȸ. 

ƴ ȠȿɅȸɏȸɃɔɅɆ ɂɈɆɄɂɀ ɊȽɃȸ ɆȹɊȽɂȸɅɀɗ ɀɄȽɖɊ ɄȸɃɆȽ ɆɂɈɋȻɃȽɅɀȽ, ɄȽɅɔɐȽ 1 ɄɄ. ȪȽɄ ɅȽ ɄȽɅȽȽ, 
ɇɈɀȹɆɈ ɂȸɃɀȹɈɋȽɊɉɗ ɉ ɊȸɂɀɄ ɆɂɈɋȻɃȽɅɀȽɄ. ȪȸɂɀɄ ɆȹɈȸȿɆɄ, ɇɈɀȹɆɈ ȹɋȼȽɊ ɀɄȽɊɔ 
ɇɈȽȼɋɉɄɆɊɈȽɅɅɋɖ ɉɇȽɎɀɌɀɂȸɎɀȽɁ ɇɆȻɈȽɐɅɆɉɊɔ ȼɆ ɊȽɍ ɇɆɈ ɇɆɂȸ ȼɆɇɆɃɅɀɊȽɃɔɅɓɁ 
ȸȹɈȸȿɀȺɅɓɁ ɀ ɄȽɍȸɅɀɏȽɉɂɀɁ ɀȿɅɆɉ ɅȽ ɇɈɀȺȽȼȽɊ ɂ ɆɂɈɋȻɃȽɅɀɖ ȽɑȽ Ʌȸ 1 ɄɄ.   

ȩɃȽȼɆȺȸɊȽɃɔɅɆ, ɄɆȾɅɆ ɉɂȸȿȸɊɔ, ɏɊɆ ɃɀɅȽɁɂȸ ɇɈɆȼɋɂɊɆȺ Prowirl ɇɈȽȼɃȸȻȸȽɊ ɂȸɃɀȹɈɆȺɂɋ Ʌȸ ȺȽɉɔ 
ɉɈɆɂ ɉɃɋȾȹɓ, ȽɉɃɀ ɀȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ ɀɉɇɆɃɔȿɋȽɊɉɗ Ⱥ ɅȽȸȹɈȸȿɀȺɅɓɍ ɀ ɅȽȸȻɈȽɉɉɀȺɅɓɍ 
ɉɈȽȼȸɍ. 
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6  Endress+Hauser 

 

ȬɋɅɂɎɀɀ ȼɀȸȻɅɆɉɊɀɂɀ 

ȢɈɆɄȽ ɊɆȻɆ, ɇɈɀȹɆɈ ɇɈȽȼɃȸȻȸȽɊ ɐɀɈɆɂɀȽ ȺɆȿɄɆȾɅɆɉɊɀ ȼɀȸȻɅɆɉɊɀɂɀ, ɅȸɇɈɀɄȽɈ, ɆɊɉɃȽȾɀȺȸɅɀȽ 
ɊȽɄɇȽɈȸɊɋɈ ȾɀȼɂɆɉɊɀ ɀ ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ, ɕɂɉɊɈȽɄȸɃɔɅɓɍ ɋɉɃɆȺɀɁ ɇɆɊɆɂȸ ɀ Ɋ.ȼ. 

ȤɀɅɀɄȸɃɔɅɓȽ ɀ ɄȸɂɉɀɄȸɃɔɅɓȽ ȿɅȸɏȽɅɀɗ: 
ƴ ȯȸɉɊɆɊȸ 
ƴ ȪȽɄɇȽɈȸɊɋɈȸ 
ƴ ȩɂɆɈɆɉɊɔ 
ƴ ȜȸȺɃȽɅɀȽ 
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ȠȿɄȽɈɀɊȽɃɔɅȸɗ ɉɀɉɊȽɄȸ 
 

ȠȿɄȽɈɀɊȽɃɔɅȸɗ ɉɀɉɊȽɄȸ ɉɆɉɊɆɀɊ ɀȿ ɕɃȽɂɊɈɆɅɅɆȻɆ ɊɈȸɅɉɄɀɊɊȽɈȸ ɀ ɉȽɅɉɆɈȸ. 

ȜɆɉɊɋɇɅɓȽ ȺȸɈɀȸɅɊɓ ɀɉɇɆɃɅȽɅɀɗ: 
ƴ ȢɆɄɇȸɂɊɅɆȽ ɀɉɇɆɃɅȽɅɀȽ ð ɊɈȸɅɉɄɀɊɊȽɈ ɀ ɉȽɅɉɆɈ ɉɆɉɊȸȺɃɗɖɊ ȽȼɀɅɋɖ ɄȽɍȸɅɀɏȽɉɂɋɖ 
ɂɆɅɉɊɈɋɂɎɀɖ. 

ƴ ȨȸȿȼȽɃɔɅɆȽ ɀɉɇɆɃɅȽɅɀȽ ð ɊɈȸɅɉɄɀɊɊȽɈ ɀ ɉȽɅɉɆɈ ɋɉɊȸɅȸȺɃɀȺȸɖɊɉɗ ɈȸȿȼȽɃɔɅɆ. 
 

ȪɈȸɅɉɄɀɊɊȽɈ 

Prowirl 200  

 

ȠɉɇɆɃɅȽɅɀɗ ɇɈɀȹɆɈȸ ɀ ɄȸɊȽɈɀȸɃɓ: 
ƴ ȢɆɄɇȸɂɊɅɆȽ ɀɃɀ ɈȸȿȼȽɃɔɅɆȽ ɀɉɇɆɃɅȽɅɀȽ, ȸɃɖɄɀɅɀȽȺɆȽ 
ɇɆɂɈɓɊɀȽ:  
ȘɃɖɄɀɅɀȽȺɆȽ ɇɆɂɈɓɊɀȽ AlSi10Mg 

ƴ ȢɆɄɇȸɂɊɅɆȽ ɀɃɀ ɈȸȿȼȽɃɔɅɆȽ ɀɉɇɆɃɅȽɅɀȽ, ɅȽɈȾȸȺȽɖɑȸɗ ɉɊȸɃɔ: 
ȜɃɗ ɄȸɂɉɀɄȸɃɔɅɆɁ ɂɆɈɈɆȿɀɆɅɅɆɁ ɉɊɆɁɂɆɉɊɀ: ɅȽɈȾȸȺȽɖɑȸɗ ɉɊȸɃɔ 
1.4404 (316L)  

ȥȸɉɊɈɆɁɂȸ: 
ƴ ȩ ɇɆɄɆɑɔɖ ɏȽɊɓɈȽɍɉɊɈɆɏɅɆȻɆ ɄȽɉɊɅɆȻɆ ȼɀɉɇɃȽɗ ɉ ɋɇɈȸȺɃȽɅɀȽɄ 
ɇɆɉɈȽȼɉɊȺɆɄ ɂɅɆɇɆɂ ɀɃɀ ɉ ɇɆɄɆɑɔɖ ɏȽɊɓɈȽɍɉɊɈɆɏɅɆȻɆ ɄȽɉɊɅɆȻɆ 
ȼɀɉɇɃȽɗ ɉ ɇɆȼɉȺȽɊɂɆɁ ɉ ɉȽɅɉɆɈɅɓɄ ɋɇɈȸȺɃȽɅɀȽɄ ɀ ɄȽɅɖ ɉ 
ɊȽɂɉɊȸɄɀ ɇɆȼɉɂȸȿɂɀ ȼɃɗ ɇɈɀɃɆȾȽɅɀɁ 

ƴ ȩ ɇɆɄɆɑɔɖ ɋɇɈȸȺɃɗɖɑɀɍ ɇɈɆȻɈȸɄɄ (ɅȸɇɈɀɄȽɈ, FieldCare) 
 

 

ȩȽɅɉɆɈ 

Prowirl D  

 

Ȝɀɉɂ (ȹȽcɌɃȸɅɎȽȺɆȽ ɀɉɇɆɃɅȽɅɀȽ): 
ƴ ȜɀȸɇȸȿɆɅ ȿɅȸɏȽɅɀɁ ɅɆɄɀɅȸɃɔɅɆȻɆ ȼɀȸɄȽɊɈȸ: DN 15 ... 150    
ƴ ȤȸɊȽɈɀȸɃɓ: 
ȠȿɄȽɈɀɊȽɃɔɅɓȽ ɊɈɋȹɓ: ɅȽɈȾȸȺȽɖɑȸɗ ɉɊȸɃɔ 1.4408 (CF3M) 

 
 

ȚɍɆȼ 

ȠȿɄȽɈɗȽɄȸɗ ȺȽɃɀɏɀɅȸ 
 

ȠȿɄȽɈɗȽɄɓȽ ɅȸɇɈɗɄɋɖ ȺȽɃɀɏɀɅɓ 

ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ ɇɆȿɀɎɀɀ "ȣɌɊɉɆɈɀɈɃɀ ɌɀɈɌɉɋȻ": 
ƴ ȦɇɎɀɗ 1 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ɌɍȻɈȿȻɋɍɈɖɄ" ɀ 
ƴ ȦɇɎɀɗ 2 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ȽɖɌɉɅȻɚ ɍɀɇɊɀɋȻɍɎɋȻ/ɈɃɂɅȻɚ ɍɀɇɊɀɋȻɍɎɋȻ":  
ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 

ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ ɇɆȿɀɎɀɀ "ȣɌɊɉɆɈɀɈɃɀ ɌɀɈɌɉɋȻ": 
ȦɇɎɀɗ 3 "ȧȻɌɌɉȽɖɄ ɋȻɌɐɉȿ (ɃɈɍɀȾɋɃɋɉȽȻɈɈɉɀ ɃɂɇɀɋɀɈɃɀ ɍɀɇɊɀɋȻɍɎɋɖ)": 
ð  ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ð  ȪȽɄɇȽɈȸɊɋɈȸ 

ȨȸɉɏȽɊɅɓȽ ȺȽɃɀɏɀɅɓ 
ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ ɇɆȿɀɎɀɀ "ȣɌɊɉɆɈɀɈɃɀ ɌɀɈɌɉɋȻ": 
ƴ ȦɇɎɀɗ 1 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ɌɍȻɈȿȻɋɍɈɖɄ" ɀ 
ƴ ȦɇɎɀɗ 2 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ȽɖɌɉɅȻɚ ɍɀɇɊɀɋȻɍɎɋȻ/ɈɃɂɅȻɚ ɍɀɇɊɀɋȻɍɎɋȻ":  
ð  ȧɈɀ ɇɆɉɊɆɗɅɅɓɍ ȿɅȸɏȽɅɀɗɍ ɋɉɃɆȺɀɁ ɇɈɆɎȽɉɉȸ: ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ1 ɀɃɀ ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ 
ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ  

ð  ȩɋɄɄȸɈɅɓȽ ȿɅȸɏȽɅɀɗ ɆȹɒȽɄɅɆȻɆ ɀ ɄȸɉɉɆȺɆȻɆ ɈȸɉɍɆȼȸ 1 ɀɃɀ ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ 
ɈȸɉɍɆȼ 

 

                                                                    
1  ȜɃɗ ɈȸɉɏȽɊȸ ɄȸɉɉɆȺɆȻɆ ɈȸɉɍɆȼȸ ɉɃȽȼɋȽɊ ȺȺȽɉɊɀ ɌɀɂɉɀɈɆȺȸɅɅɆȽ ȿɅȸɏȽɅɀȽ ɇɃɆɊɅɆɉɊɀ (ɄȽɅɖ Setup (ȥȸɉɊɈɆɁɂȸ) ̄ ɇɆȼɄȽɅɖ Advanced 

setup  (ȜɆɇɆɃɅɀɊȽɃɔɅɆ) ̄ ɇɆȼɄȽɅɖ External compensation  (ȚɅȽɐɅɗɗ ɂɆɄɇȽɅɉȸɎɀɗ) ̄ ɇȸɈȸɄȽɊɈ Fixed density  (ȬɀɂɉɀɈɆȺȸɅɅȸɗ 
ɇɃɆɊɅɆɉɊɔ)). 
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8  Endress+Hauser 

 
ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ ɇɆȿɀɎɀɀ "ȣɌɊɉɆɈɀɈɃɀ ɌɀɈɌɉɋȻ": 
ȦɇɎɀɗ 3 "ȧȻɌɌɉȽɖɄ ɋȻɌɐɉȿ (ɃɈɍɀȾɋɃɋɉȽȻɈɈɉɀ ɃɂɇɀɋɀɈɃɀ ɍɀɇɊɀɋȻɍɎɋɖ)": 
ð  ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ð  ȩɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ð  ȨȸɉɍɆȼ ɕɅȽɈȻɀɀ 
ð ȜɀɌɌȽɈȽɅɎɀȸɃɔɅɓɁ ɊȽɇɃɆȺɆɁ ɇɆɊɆɂ 
ð  ȨȸɉɏȽɊɅɆȽ ȼȸȺɃȽɅɀȽ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ 
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ȫȻɌɒɀɍ Ƀɂɇɀɋɚɀɇɖɐ ȽɀɆɃɒɃɈ 

ȵɃȽɂɊɈɆɅɅȸɗ ɉɀɉɊȽɄȸ ɀȿɄȽɈȽɅɀɗ ȹɃɆɂȸ Prowirl 200 ɉ ɂɆȼɆɄ ȿȸɂȸȿȸ "ȠɉɇɆɃɅȽɅɀȽ ɉȽɅɉɆɈȸ", 
ɆɇɎɀɗ 3 "ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ (ȺɉɊɈɆȽɅɅɆȽ ɀȿɄȽɈȽɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ)" ɆɉɅȸɑȽɅȸ ɉɋɄɄȸɊɆɈɆɄ 
ɇɆɊɆɂȸ. ȵɊɆɊ ɉɋɄɄȸɊɆɈ ɇɆȿȺɆɃɗȽɊ ɈȸɉɉɏɀɊȸɊɔ ɉɃȽȼɋɖɑɀȽ ȺɊɆɈɀɏɅɓȽ ɀȿɄȽɈɗȽɄɓȽ ȺȽɃɀɏɀɅɓ 
ɅȽɇɆɉɈȽȼɉɊȺȽɅɅɆ Ʌȸ ɆɉɅɆȺȽ ɇȽɈȺɀɏɅɓɍ ɀȿɄȽɈɗȽɄɓɍ ȺȽɃɀɏɀɅ, ȿȸɇɀɉȸɅɅɓɍ ɉ ɇɆɄɆɑɔɖ 
ȿɅȸɏȽɅɀɗ ȼȸȺɃȽɅɀɗ (ȺȺȽȼȽɅɅɆȻɆ ɀɃɀ ȺɅȽɐɅȽȻɆ) ɀ/ɀɃɀ ȿɅȸɏȽɅɀɗ ɊȽɄɇȽɈȸɊɋɈɓ (ɀȿɄȽɈȽɅɅɆȻɆ 
ɀɃɀ ȺȺȽȼȽɅɅɆȻɆ). 

ȧȻɌɌɉȽɖɄ ɋȻɌɐɉȿ Ƀ ɌɅɉɋɋɀɅɍɃɋɉȽȻɈɈɖɄ ɉȼɕɀɇɈɖɄ ɋȻɌɐɉȿ 

ȧɈɆȼɋɂɊ ȞɀȼɂɆɉɊɔ ȩɊȸɅȼȸɈɊɓ ȧɆɗɉɅȽɅɀȽ 

ȧȸɈ 1) 

ȧȽɈȽȻɈȽɊɓɁ  
ɇȸɈ 2) 

IAPWS-IF97/ 
ASME 

ȝɉɃɀ ɇɈɀȹɆɈ ɆɉɅȸɑȽɅ ȺɉɊɈɆȽɅɅɓɄɀ ɉɈȽȼɉɊȺȸɄɀ 
ɀȿɄȽɈȽɅɀɗ ɊȽɄɇȽɈȸɊɋɈɓ ɀ ɇɈɀ ɇɆɉɊɆɗɅɅɆɄ ȼȸȺɃȽɅɀɀ, 
ɃɀȹɆ Ⱥ ɉɃɋɏȸȽ ɉɏɀɊɓȺȸɅɀɗ ȼȸȺɃȽɅɀɗ ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ 
/HART/PROFIBUS PA 

ȥȸɉɓɑȽɅɅɓɁ 
ɇȸɈ 

 
 

ȚɆȿɄɆȾɅɆ ɇɈɀ ɅȸɃɀɏɀɀ ȺɉɊɈɆȽɅɅɓɍ ɉɈȽȼɉɊȺ ɀȿɄȽɈȽɅɀɗ 
ɊȽɄɇȽɈȸɊɋɈɓ 

ȚɃȸȾɅɓɁ ɇȸɈ 3)  
 

ȧȸɈ ɉ ɇȸɈɆɉɆȼȽɈȾȸɅɀȽɄ < 100 % 

țȸȿ 

ȦȼɀɅ Ȼȸȿ ȹȽȿ 
ɇɈɀɄȽɉȽɁ 

NEL40 ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ ɉɏɀɊɓȺȸɅɀɗ 
ȼȸȺɃȽɅɀɗ ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ /HART/PROFIBUS PA 

țȸȿɆȺȸɗ ɉɄȽɉɔ NEL40 

ȚɆȿȼɋɍ NEL40 

ȧɈɀɈɆȼɅɓɁ Ȼȸȿ 

ISO 12213-2 ȩɆȼȽɈȾɀɊ AGA8-DC92 
ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ ɉɏɀɊɓȺȸɅɀɗ 
ȼȸȺɃȽɅɀɗ ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ /HART/PROFIBUS PA 

AGA NX-19 ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ ɉɏɀɊɓȺȸɅɀɗ 
ȼȸȺɃȽɅɀɗ ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ /HART/PROFIBUS PA 

ISO 12213-3 ȩɆȼȽɈȾɀɊ SGERG-88, AGA8, ȺȸɃɆȺɓɁ ɄȽɊɆȼ 1 
ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ ɉɏɀɊɓȺȸɅɀɗ 
ȼȸȺɃȽɅɀɗ ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ /HART/PROFIBUS PA 

ȜɈɋȻɀȽ Ȼȸȿɓ ȣɀɅȽɁɅɆȽ 
ɋɈȸȺɅȽɅɀȽ 

ȠȼȽȸɃɔɅɓȽ Ȼȸȿɓ 
ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ ɉɏɀɊɓȺȸɅɀɗ 
ȼȸȺɃȽɅɀɗ ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ /HART/PROFIBUS PA 

ȞɀȼɂɆɉɊɀ 

ȚɆȼȸ IAPWS-IF97/ 
ASME 

 

ȩȾɀȾȽɅɅɓɁ Ȼȸȿ ȪȸȹɃɀɎɓ ȩɄȽɉɔ ɇɈɆɇȸɅȸ ɀ ȹɋɊȸɅȸ 

ȜɈɋȻȸɗ 
ȾɀȼɂɆɉɊɔ 

ȣɀɅȽɁɅɆȽ 
ɋɈȸȺɅȽɅɀȽ 

ȥȽȺɗȿɂɀȽ ɅȽɉȾɀɄȸȽɄɓȽ ȾɀȼɂɆɉɊɀ 

1)  ȨȸɉɉɏɀɊȸɅɅɓȽ ȿɅȸɏȽɅɀɗ (ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ, ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ) ɆɊɅɆɉɗɊɉɗ ɂ 
ɂɆɅɂɈȽɊɅɆɄɋ ɉɆɉɊɆɗɅɀɖ ɇȸɈȸ, Ʌȸ ɂɆɊɆɈɆȽ ȿȸɇɈɆȻɈȸɄɄɀɈɆȺȸɅ ɇɈɀȹɆɈ (ɇȽɈȽȻɈȽɊɓɁ, ɅȸɉɓɑȽɅɅɓɁ ɀɃɀ 
ȺɃȸȾɅɓɁ ɇȸɈ). 

2)  ȝɉɃɀ ɉɆɉɊɆɗɅɀȽ ɇȸɈȸ ɇɈɀȹɃɀȾȸȽɊɉɗ ɂ ɇȸɈȸɄȽɊɈȸɄ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ (2K; ȼɀȸȻɅɆɉɊɀɏȽɉɂɆȽ 
ɉɆɆȹɑȽɅɀȽ 871), ȺɓȼȸȽɊɉɗ ɇɈȽȼɋɇɈȽȾȼȽɅɀȽ. 

3)  ȝɉɃɀ ɇȸɈɆɉɆȼȽɈȾȸɅɀȽ ɇȸȼȸȽɊ ɅɀȾȽ 80% (ȼɀȸȻɅɆɉɊɀɏȽɉɂɆȽ ɉɆɆȹɑȽɅɀȽ 872), ȺɓȼȸȽɊɉɗ 
ɇɈȽȼɋɇɈȽȾȼȽɅɀȽ. 

 

ȫȻɌɒɀɍ ɇȻɌɌɉȽɉȾɉ ɋȻɌɐɉȿȻ 

ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ ī ɈȸȹɆɏȸɗ ɇɃɆɊɅɆɉɊɔ 
ƴ ȨȸȹɆɏȸɗ ɇɃɆɊɅɆɉɊɔ ȼɃɗ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ, ȺɆȼɓ ɀ ȼɈɋȻɀɍ ȾɀȼɂɆɉɊȽɁ: ȿȸȺɀɉɀɊ ɆɊ 
ɊȽɄɇȽɈȸɊɋɈɓ 

ƴ ȨȸȹɆɏȸɗ ɇɃɆɊɅɆɉɊɔ ȼɃɗ ɇȽɈȽȻɈȽɊɆȻɆ ɇȸɈȸ ɀ ȼɈɋȻɀɍ ȻȸȿɆȺ: ȿȸȺɀɉɀɊ ɆɊ ɊȽɄɇȽɈȸɊɋɈɓ ɀ 
ȼȸȺɃȽɅɀɗ 

ȫȻɌɒɀɍ ɌɅɉɋɋɀɅɍɃɋɉȽȻɈɈɉȾɉ ɉȼɕɀɇɈɉȾɉ ɋȻɌɐɉȿȻ 

(ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ ī ɈȸȹɆɏȸɗ ɇɃɆɊɅɆɉɊɔ)/ɕɊȸɃɆɅɅȸɗ ɇɃɆɊɅɆɉɊɔ 
ƴ ȨȸȹɆɏȸɗ ɇɃɆɊɅɆɉɊɔ ȼɃɗ ȺɆȼɓ ɀ ȼɈɋȻɀɍ ȾɀȼɂɆɉɊȽɁ: ȿȸȺɀɉɀɊ ɆɊ ɊȽɄɇȽɈȸɊɋɈɓ 
ƴ ȨȸȹɆɏȸɗ ɇɃɆɊɅɆɉɊɔ ȼɃɗ ȺɉȽɍ ȻȸȿɆȺ: ȿȸȺɀɉɀɊ ɆɊ ɊȽɄɇȽɈȸɊɋɈɓ ɀ ȼȸȺɃȽɅɀɗ 
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ȫȻɌɐɉȿ ɘɈɀɋȾɃɃ 

ȧɈɆȼɋɂɊ ȞɀȼɂɆɉɊɔ ȩɊȸɅȼȸɈɊɓ ȧɆɗɉɅȽɅɀȽ ȦɇɎɀɗ ɇɆ ɊȽɇɃɋ/ɕɅȽɈȻɀɀ 

ȧȸɈ 1) 

ȧȽɈȽȻɈȽɊɓɁ 
ɇȸɈ 2) 

IAPWS-
IF97/ASME 

ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ 
ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ 
ɉɏɀɊɓȺȸɅɀɗ ȼȸȺɃȽɅɀɗ 
ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ 
/HART/PROFIBUS PA 

ȪȽɇɃɆɊȸ 
Țɓɉɐȸɗ ɊȽɇɃɆɊȺɆɈɅȸɗ ɉɇɆɉɆȹɅɆɉɊɔ  3) 
ɆɊɅɆɉɀɊȽɃɔɅɆ Ʉȸɉɉɓ 
ȥɀȿɐȸɗ ɊȽɇɃɆɊȺɆɈɅȸɗ ɉɇɆɉɆȹɅɆɉɊɔ  4) 
ɆɊɅɆɉɀɊȽɃɔɅɆ Ʉȸɉɉɓ 
Țɓɉɐȸɗ ɊȽɇɃɆɊȺɆɈɅȸɗ ɉɇɆɉɆȹɅɆɉɊɔ 3) 
ɆɊɅɆɉɀɊȽɃɔɅɆ ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɆȻɆ 
ɆȹɒȽɄȸ 
ȥɀȿɐȸɗ ɊȽɇɃɆɊȺɆɈɅȸɗ ɉɇɆɉɆȹɅɆɉɊɔ  4) 
ɆɊɅɆɉɀɊȽɃɔɅɆ ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɆȻɆ 
ɆȹɒȽɄȸ 

ȥȸɉɓɑȽɅɅɓɁ 
ɇȸɈ 

 

ȚɃȸȾɅɓɁ  
ɇȸɈ 5) 

 

țȸȿ 

ȦȼɀɅ Ȼȸȿ ȹȽȿ 
ɇɈɀɄȽɉȽɁ 

ISO 6976 ȩɆȼȽɈȾɀɊ GPA 2172 
ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ 
ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ 
ɉɏɀɊɓȺȸɅɀɗ ȼȸȺɃȽɅɀɗ 
ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ 
/HART/PROFIBUS PA 

țȸȿɆȺȸɗ ɉɄȽɉɔ ISO 6976 ȩɆȼȽɈȾɀɊ GPA 2172 
ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ 
ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ 
ɉɏɀɊɓȺȸɅɀɗ ȼȸȺɃȽɅɀɗ 
ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ 
/HART/PROFIBUS PA 

ȚɆȿȼɋɍ NEL40 ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ 
ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ 
ɉɏɀɊɓȺȸɅɀɗ ȼȸȺɃȽɅɀɗ 
ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ 
/HART/PROFIBUS PA 

ȧɈɀɈɆȼɅɓɁ 
Ȼȸȿ 

ISO 6976 ȩɆȼȽɈȾɀɊ GPA 2172 
ȧɈɀ ɇɆɉɊɆɗɅɅɆɄ 
ȼȸȺɃȽɅɀɀ ɀɃɀ Ⱥ ɉɃɋɏȸȽ 
ɉɏɀɊɓȺȸɅɀɗ ȼȸȺɃȽɅɀɗ 
ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ 
/HART/PROFIBUS PA 

AGA 5  

ȞɀȼɂɆɉɊɀ 

ȚɆȼȸ IAPWS-
IF97/ASME 

 

ȩȾɀȾȽɅɅɓɁ 
Ȼȸȿ 

ISO 6976 ȩɆȼȽɈȾɀɊ GPA 2172 

ȜɈɋȻȸɗ 
ȾɀȼɂɆɉɊɔ 

ȣɀɅȽɁɅɆȽ 
ɋɈȸȺɅȽɅɀȽ 

 

1)  ȨȸɉɉɏɀɊȸɅɅɓȽ ȿɅȸɏȽɅɀɗ (ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ, ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ) 
ɆɊɅɆɉɗɊɉɗ ɂ ɂɆɅɂɈȽɊɅɆɄɋ ɉɆɉɊɆɗɅɀɖ ɇȸɈȸ, Ʌȸ ɂɆɊɆɈɆȽ ȿȸɇɈɆȻɈȸɄɄɀɈɆȺȸɅ ɇɈɀȹɆɈ 
(ɇȽɈȽȻɈȽɊɓɁ, ɅȸɉɓɑȽɅɅɓɁ ɀɃɀ ȺɃȸȾɅɓɁ ɇȸɈ). 

2)  ȝɉɃɀ ɉɆɉɊɆɗɅɀȽ ɇȸɈȸ ɇɈɀȹɃɀȾȸȽɊɉɗ ɂ ɇȸɈȸɄȽɊɈȸɄ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ (2K; 
ȼɀȸȻɅɆɉɊɀɏȽɉɂɆȽ ɉɆɆȹɑȽɅɀȽ 871), ȺɓȼȸȽɊɉɗ ɇɈȽȼɋɇɈȽȾȼȽɅɀȽ. 

3)  Țɓɉɐȸɗ ɊȽɇɃɆɊȺɆɈɅȸɗ ɉɇɆɉɆȹɅɆɉɊɔ: ɕɅȽɈȻɀɗ ȻɆɈȽɅɀɗ + ɕɅȽɈȻɀɗ ɂɆɅȼȽɅɉȸɎɀɀ 
ɆɊɈȸȹɆɊȸȺɐȽȻɆ Ȼȸȿȸ (ɊȽɇɃɆȺɆȽ ȿɅȸɏȽɅɀȽ ȹɈɋɊɊɆ > ɊȽɇɃɆȺɆȽ ȿɅȸɏȽɅɀȽ ɅȽɊɊɆ) 

4)  ȥɀȿɐȸɗ ɊȽɇɃɆɊȺɆɈɅȸɗ ɉɇɆɉɆȹɅɆɉɊɔ ȿɅȸɏȽɅɀȽ ɅȽɊɊɆ: ɊɆɃɔɂɆ ɕɅȽɈȻɀɗ ȻɆɈȽɅɀɗ 
5)  ȝɉɃɀ ɇȸɈɆɉɆȼȽɈȾȸɅɀȽ ɇȸȼȸȽɊ ɅɀȾȽ 80% (ȼɀȸȻɅɆɉɊɀɏȽɉɂɆȽ ɉɆɆȹɑȽɅɀȽ 872), ȺɓȼȸȽɊɉɗ 
ɇɈȽȼɋɇɈȽȾȼȽɅɀȽ. 

ȫȻɌɒɀɍ ɇȻɌɌɉȽɉȾɉ ɋȻɌɐɉȿȻ Ƀ ɋȻɌɐɉȿȻ ɘɈɀɋȾɃɃ 

 
ȜɃɗ ɈȸɉɏȽɊȸ ɈȸȹɆɏɀɍ ȺȽɃɀɏɀɅ ɀ ɇɈȽȼȽɃɔɅɓɍ ȿɅȸɏȽɅɀɁ ɀȿɄȽɈɀɊȽɃɔɅɆȻɆ ȼɀȸɇȸȿɆɅȸ 
ɊɈȽȹɋȽɊɉɗ ɈȸȹɆɏȽȽ ȼȸȺɃȽɅɀȽ (p) Ⱥ ɊȽɍɅɆɃɆȻɀɏȽɉɂɆɁ ɊɈɋȹȽ.  

 ˭ ȜɃɗ ɇɈɀȹɆɈɆȺ HART ɈȸȹɆɏȽȽ ȼȸȺɃȽɅɀȽ ɄɆȾɅɆ ɆɇɈȽȼȽɃɀɊɔ ɉ ɇɆɄɆɑɔɖ ȺɅȽɐɅȽȻɆ 
ɊɈȸɅɉɄɀɊɊȽɈȸ (ɅȸɇɈɀɄȽɈ, Cerabar-M) ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ 4...20 ɄȘ ɀɃɀ HART, ɃɀȹɆ 
ȺȺȽɉɊɀ ɂȸɂ ɌɀɂɉɀɈɆȺȸɅɅɆȽ ȿɅȸɏȽɅɀȽ ɇɆɉɈȽȼɉɊȺɆɄ ɇɆȼɄȽɅɖ External compensation  
(ȚɅȽɐɅɗɗ ɂɆɄɇȽɅɉȸɎɀɗ).  

 ˭ ȜɃɗ ɇɈɀȹɆɈɆȺ PROFIBUS PA ɈȸȹɆɏȽȽ ȼȸȺɃȽɅɀȽ ɄɆȾȽɊ ȹɓɊɔ ɇȽɈȽȼȸɅɆ Ⱥ ɀȿɄȽɈɀɊȽɃɔɅɓɁ 
ɇɈɀȹɆɈ ɇɆɉɈȽȼɉɊȺɆɄ ȺȽȼɋɑȽȻɆ ɋɉɊɈɆɁɉɊȺȸ Profibus ɏȽɈȽȿ ȹɃɆɂ AO ɀɃɀ ȺȺȽȼȽɅɆ ɂȸɂ 
ɌɀɂɉɀɈɆȺȸɅɅɆȽ ȿɅȸɏȽɅɀȽ Ⱥ ɇɆȼɄȽɅɖ External compensation  (ȚɅȽɐɅɗɗ ɂɆɄɇȽɅɉȸɎɀɗ). 
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ȨȸɉɏȽɊ ɆɉɋɑȽɉɊȺɃɗȽɊɉɗ Ʌȸ ɆɉɅɆȺȽ ɉɃȽȼɋɖɑɀɍ ɌȸɂɊɆɈɆȺ: 
ƴ Ț ɋɉɃɆȺɀɗɍ ɇȽɈȽȻɈȽɊɆȻɆ ɇȸɈȸ ɇɈɀȹɆɈ ȺɓɇɆɃɅɗȽɊ ɈȸɉɏȽɊ ȼɆ ȼɆɉɊɀȾȽɅɀɗ ɊɆɏɂɀ ɅȸɉɓɑȽɅɀɗ. Ț 
ɊɆɏɂȽ 2 K ȼɆ ɅȸɉɓɑȽɅɀɗ ɀɅɀɎɀɀɈɋȽɊɉɗ ɇɈȽȼɋɇɈȽȾȼȽɅɀȽ 871 "ȧɈɀȹɃɀȾȽɅɀȽ ɂ ɃɀɅɀɀ 
ɅȸɉɓɑȽɅɀɗ". ȵɊɆ ɇɈȽȼɋɇɈȽȾȼȽɅɀȽ ɄɆȾɅɆ ɇȽɈȽɆɇɈȽȼȽɃɀɊɔ ɂȸɂ ȸȺȸɈɀɁɅɓɁ ɉɀȻɅȸɃ ɀɃɀ 
ɆɊɂɃɖɏɀɊɔ. 

ƴ ȝɉɃɀ ɊȽɄɇȽɈȸɊɋɈȸ ɇɈɆȼɆɃȾȸȽɊ ɇȸȼȸɊɔ Ⱥ ɋɉɃɆȺɀɗɍ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ, ɀȿɄȽɈɀɊȽɃɔɅɓɁ 
ɇɈɀȹɆɈ ɇɈɆȼɆɃȾȸȽɊ ȺɓɇɆɃɅɗɊɔ ɀȿɄȽɈȽɅɀȽ ȼɆ ȼɆɉɊɀȾȽɅɀɗ ɊȽɄɇȽɈȸɊɋɈɓ 0 ÁC. ȝɉɃɀ 
ɇɈȽȼɇɆɏɊɀɊȽɃɔɅɆɁ ɀȿɄȽɈɗȽɄɆɁ ȺȽɃɀɏɀɅɆɁ ɗȺɃɗȽɊɉɗ ȼȸȺɃȽɅɀȽ, ȺɓȹȽɈɀɊȽ ɆɇɎɀɖ Saturated 
steam  (ȥȸɉɓɑȽɅɅɓɁ ɇȸɈ) Ⱥ ɇȸɈȸɄȽɊɈȽ Select steam type  (ȚɓȹɆɈ Ɋɀɇȸ ɇȸɈȸ) ɀ ɆɇɎɀɖ 
"Pressure" (ȜȸȺɃȽɅɀȽ) Ⱥ ɇȸɈȸɄȽɊɈȽ "Saturated steam calculation mode " (ȨȽȾɀɄ ɈȸɉɏȽɊȸ 
ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ) Ⱥ ɄȽɅɖ Expert  (ȵɂɉɇȽɈɊ) ̄ ɇɆȼɄȽɅɖ Sensor (ȩȽɅɉɆɈ) ̄ ɇɆȼɄȽɅɖ 
Measurement mode  (ȨȽȾɀɄ ɀȿɄȽɈȽɅɀɗ) ̄ ɇȸɈȸɄȽɊɈ Saturated steam calculation mode  
(ȨȽȾɀɄ ɈȸɉɏȽɊȸ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ). 

 

 
ȜɃɗ ɇɆɃɋɏȽɅɀɗ ɇɆȼɈɆȹɅɆɁ ɀɅɌɆɈɄȸɎɀɀ Ɇ ȺɅȽɐɅȽɁ ɂɆɄɇȽɅɉȸɎɀɀ ɉɄ. ɀɅɉɊɈɋɂɎɀɖ ɇɆ 
ɕɂɉɇɃɋȸɊȸɎɀɀ ɇɈɀȹɆɈȸ 
 

ȫȻɌɒɀɍɈɉɀ ɂɈȻɒɀɈɃɀ 

ȧɈɀȹɆɈ ɇɆȿȺɆɃɗȽɊ ɈȸɉɉɏɀɊȸɊɔ ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ, ɈȸɉɍɆȼ ɊȽɇɃɆɊɓ, ɈȸɉɍɆȼ ɕɅȽɈȻɀɀ, ɇɃɆɊɅɆɉɊɔ ɀ 
ɋȼȽɃɔɅɋɖ ɕɅɊȸɃɔɇɀɖ Ʌȸ ɆɉɅɆȺȽ ɀȿɄȽɈȽɅɅɆȻɆ ɆȹɒȽɄɅɆȻɆ ɈȸɉɍɆȼȸ, ɀȿɄȽɈȽɅɅɆɁ ɊȽɄɇȽɈȸɊɋɈɓ 
ɀ/ɀɃɀ ȼȸȺɃȽɅɀɗ ɉɆȻɃȸɉɅɆ ɄȽȾȼɋɅȸɈɆȼɅɆɄɋ ɉɊȸɅȼȸɈɊɋ IAPWS-IF97 (ȼȸɅɅɓȽ ɇȸɈȸ ASME). 

ȨȸɉɏȽɊɅɓȽ ɌɆɈɄɋɃɓ: 
ƴ ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ: m = q  ֮ǻ (T, p) 
ƴ ȢɆɃɀɏȽɉɊȺɆ ɊȽɇɃɆɊɓ: E = q  ֮ǻ (T, p)  ֮hD (T, p) 

m = ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 

ȝ = ɂɆɃɀɏȽɉɊȺɆ ɊȽɇɃɆɊɓ 

q = ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ (ɀȿɄȽɈɗȽɄɓɁ) 

hD = ɋȼȽɃɔɅȸɗ ɕɅɊȸɃɔɇɀɗ 

T = ɈȸȹɆɏȸɗ ɊȽɄɇȽɈȸɊɋɈȸ (ɀȿɄȽɈɗȽɄȸɗ) 

Ɉ = ɈȸȹɆɏȽȽ ȼȸȺɃȽɅɀȽ 

ǻ = ɇɃɆɊɅɆɉɊɔ 2 

ȪɋɀȿȽȻɋɃɍɀɆɗɈɉ ɂȻɊɋɉȾɋȻɇɇɃɋɉȽȻɈɈɖɀ ȾȻɂɖ 

ȝ ɌɎɇɇȻɍɉɋɀ ɊɉɍɉɅȻ ɊɋɀȿȽȻɋɃɍɀɆɗɈɉ ɂȻɊɋɉȾɋȻɇɇɃɋɉȽȻɈɖ ɌɆɀȿɎəɔɃɀ ȾȻɂɖ: 

ȚɆȼɆɈɆȼ 1) țȽɃɀɁ 4 ȥȽɆɅ ȘɈȻɆɅ 

ȢɈɀɇɊɆɅ ȢɉȽɅɆɅ ȘȿɆɊ ȢɀɉɃɆɈɆȼ 

ȭɃɆɈ ȘɄɄɀȸɂ ȫȻȸɈɅɓɁ Ȼȸȿ 1) ȫȻɃȽɂɀɉɃɓɁ Ȼȸȿ 

ȜɀɆɂɉɀȼ ɉȽɈɓ ȩȽɈɆȺɆȼɆɈɆȼ 1) ȭɃɆɈɀȼ ȺɆȼɆɈɆȼȸ ȤȽɊȸɅ 1) 

ȵɊȸɅ 1) ȧɈɆɇȸɅ 1) șɋɊȸɅ 1) ȵɊɀɃȽɅ (ɕɊȽɅ) 1) 

ȚɀɅɀɃɍɃɆɈɀȼ ȩɄȽɉɀ ɀȿ ɕɊɀɍ ȻȸȿɆȺ, ɉɆȼȽɈȾȸɑɀȽ ȼɆ 8 ɂɆɄɇɆɅȽɅɊɆȺ 1)  

1)  ȨȸɉɍɆȼ ɕɅȽɈȻɀɀ ɈȸɉɉɏɀɊɓȺȸȽɊɉɗ Ⱥ ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ ISO 6976 (ɉɆȼȽɈȾɀɊ GPA 2172) ɀɃɀ AGA5 - 
ɆɊɅɆɉɀɊȽɃɔɅɆ ɊȽɇɃɆȺɆȻɆ ȿɅȸɏȽɅɀɗ ɅȽɊɊɆ ɀɃɀ ɊȽɇɃɆȺɆȻɆ ȿɅȸɏȽɅɀɗ ȹɈɋɊɊɆ. 

ȫȻɌɒɀɍ ɋȻɌɐɉȿȻ ɘɈɀɋȾɃɃ 

ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ ī ɈȸȹɆɏȸɗ ɇɃɆɊɅɆɉɊɔ ī ɋȼȽɃɔɅȸɗ ɕɅɊȸɃɔɇɀɗ 
ƴ ȨȸȹɆɏȸɗ ɇɃɆɊɅɆɉɊɔ ȼɃɗ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ ɀ ȺɆȼɓ: ȿȸȺɀɉɀɊ ɆɊ ɊȽɄɇȽɈȸɊɋɈɓ 
ƴ ȨȸȹɆɏȸɗ ɇɃɆɊɅɆɉɊɔ ȼɃɗ ɇȽɈȽȻɈȽɊɆȻɆ ɇȸɈȸ, ɇɈɀɈɆȼɅɆȻɆ Ȼȸȿȸ Ⱥ ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ ISO 6976 
(ɉɆȼȽɈȾɀɊ GPA 2172), ɇɈɀɈɆȼɅɆȻɆ Ȼȸȿȸ AGA5: ȿȸȺɀɉɀɊ ɆɊ ɊȽɄɇȽɈȸɊɋɈɓ ɀ ȼȸȺɃȽɅɀɗ 

ȟɃɏɏɀɋɀɈɑɃȻɆɗɈɖɄ ɍɀɊɆɉȽɉɄ ɊɉɍɉɅ  

ƴ ȤȽȾȼɋ ɇɆɊɆɂɆɄ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ ȺȺȽɈɍ ɆɊ ɊȽɇɃɆɆȹɄȽɅɅɀɂȸ ɀ ɇɆɊɆɂɆɄ ɂɆɅȼȽɅɉȸɊȸ ȺɅɀȿ 
ɆɊ ɊȽɇɃɆɆȹɄȽɅɅɀɂȸ (ȺɊɆɈɆȽ ȿɅȸɏȽɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ/HART/PROFIBUS 
PA) ɉɆȻɃȸɉɅɆ IAPWS-IF97/ASME (È ä  41). 

ƴ ȤȽȾȼɋ ɊȽɇɃɆɁ ȺɆȼɆɁ ɀ ɍɆɃɆȼɅɆɁ ȺɆȼɆɁ (ȺɊɆɈɆȽ ȿɅȸɏȽɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ ɏȽɈȽȿ ɊɆɂɆȺɓɁ 
ȺɍɆȼ/HART/ PROFIBUS PA) ɉɆȻɃȸɉɅɆ IAPWS-IF97/ASME. 

                                                                    
2  ȨȸɉɉɏɀɊɓȺȸȽɊɉɗ ȼɃɗ ɀȿɄȽɈɗȽɄɆɁ ɊȽɄɇȽɈȸɊɋɈɓ ɀ ɋɂȸȿȸɅɅɆȻɆ ȼȸȺɃȽɅɀɗ Ʌȸ ɆɉɅɆȺȽ ȼȸɅɅɓɍ ȼɃɗ ɇȸɈȸ Ⱥ ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ IAPWS-IF97 (ASME). 
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ȟȻȽɆɀɈɃɀ ɊȻɋȻ Ƀ ɍɀɇɊɀɋȻɍɎɋȻ ɊȻɋȻ 

ȠȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ ɄɆȾȽɊ ȺɓɇɆɃɅɗɊɔ ɉɃȽȼɋɖɑȽȽ ɇɈɀ ɀȿɄȽɈȽɅɀɀ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ 
ɄȽȾȼɋ ɇɆȼȸɖɑȽɁ ɊɈɋȹɆɁ ɀ ɆȹɈȸɊɅɆɁ ɊɈɋȹɆɁ ȼɃɗ ɃɖȹɆɁ ɅȸȻɈȽȺȸɖɑȽɁ ȾɀȼɂɆɉɊɀ (ȺɊɆɈɆȽ 
ȿɅȸɏȽɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ/HART/ PROFIBUS PA ɀ ȺȺȽȼȽɅɅɆȽ ȿɅȸɏȽɅɀȽ Cp): 
ƴ ȨȸɉɏȽɊ ȼȸȺɃȽɅɀɗ ɅȸɉɓɑȽɅɀɗ ɇȸɈȸ ɇɆ ɀȿɄȽɈȽɅɅɆɁ ɊȽɄɇȽɈȸɊɋɈȽ ɀ ȺɓȺɆȼ ȿɅȸɏȽɅɀɗ ɉɆȻɃȸɉɅɆ 

IAPWS-IF97/ASME. 
ƴ ȨȸɉɏȽɊ ɊȽɄɇȽɈȸɊɋɈɓ ɅȸɉɓɑȽɅɀɗ ɇȸɈȸ ɇɆ ɋɂȸȿȸɅɅɆɄɋ ȼȸȺɃȽɅɀɖ ɀ ȺɓȺɆȼ ȿɅȸɏȽɅɀɗ ɉɆȻɃȸɉɅɆ 

IAPWS-IF97/ASME. 

ȪɋɀȿɎɊɋɀɁȿɀɈɃɀ ɉ ɈȻɌɖɔɀɈɈɉɇ ɊȻɋɀ 

Ț ɆȹɃȸɉɊɗɍ ɇɈɀɄȽɅȽɅɀɗ ɉ ɀȿɄȽɈȽɅɀȽɄ ɇȽɈȽȻɈȽɊɆȻɆ ɇȸɈȸ ɀȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ ɇɆȿȺɆɃɗȽɊ 
ɀɅɀɎɀɀɈɆȺȸɊɔ ȸȺȸɈɀɁɅɓɁ ɉɀȻɅȸɃ ɇɆ ɇȽɈȽȻɈȽɊɆɄɋ ɇȸɈɋ, ȽɉɃɀ ȿɅȸɏȽɅɀȽ ɇɈɀȹɃɀȾȸȽɊɉɗ ɂ ɂɈɀȺɆɁ 
ɅȸɉɓɑȽɅɀɗ. 

ȩȼɔɃɄ ɇȻɌɌɉȽɖɄ ɋȻɌɐɉȿ Ƀ ɇȻɌɌɉȽɖɄ ɋȻɌɐɉȿ Ɍ ɅɉɈȿɀɈɌȻɍɉɇ 

ƴ ȥȸ ɆɉɅɆȺȽ ȺȺȽȼȽɅɅɆȻɆ ȿɅȸɏȽɅɀɗ ɇȸɈɆɉɆȼȽɈȾȸɅɀɗ ɀȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ ɈȸɉɉɏɀɊɓȺȸȽɊ 
ɆȹɑɀɁ ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ ɀ ȺɓȺɆȼɀɊ ɇɆɃɋɏȽɅɅɆȽ ȿɅȸɏȽɅɀȽ Ⱥ ȺɀȼȽ ɇɈɆɇɆɈɎɀɀ Ȼȸȿȸ ɀ 
ȾɀȼɂɆɉɊɀ. 

ƴ ȥȸ ɆɉɅɆȺȽ ȺȺȽȼȽɅɅɆȻɆ ȿɅȸɏȽɅɀɗ ɇȸɈɆɉɆȼȽɈȾȸɅɀɗ ɀȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ ɈȸɉɉɏɀɊɓȺȸȽɊ 
ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ ɉ ɂɆɅȼȽɅɉȸɊɆɄ ɀ ȺɓȺɆȼɀɊ ɇɆɃɋɏȽɅɅɆȽ ȿɅȸɏȽɅɀȽ Ⱥ ȺɀȼȽ ɇɈɆɇɆɈɎɀɀ 
ȾɀȼɂɆɉɊɀ. 



Proline Prowirl D 200 

 

Endress+Hauser  13 

 

ȜɀȸɇȸȿɆɅ ɀȿɄȽɈȽɅɀɗ 
 

ȜɀȸɇȸȿɆɅ ɀȿɄȽɈȽɅɀɗ ȿȸȺɀɉɀɊ ɆɊ ɈȸȹɆɏȽɁ ɉɈȽȼɓ ɀ ɅɆɄɀɅȸɃɔɅɆȻɆ ȼɀȸɄȽɊɈȸ. 
 

ȥɀȾɅȽȽ ȿɅȸɏȽɅɀȽ ȼɀȸɇȸȿɆɅȸ 

ȟȸȺɀɉɀɊ ɆɊ ɇɃɆɊɅɆɉɊɀ ɀ ɏɀɉɃȸ ȨȽɁɅɆɃɔȼɉȸ (ReɄɀɅ. = 5000, ReɃɀɅ. = 20000). ȯɀɉɃɆ ȨȽɁɅɆɃɔȼɉȸ 
ɇɈȽȼɉɊȸȺɃɗȽɊ ɉɆȹɆɁ ȹȽȿɈȸȿɄȽɈɅɓɁ ɂɈɀɊȽɈɀɁ, ɈȸȺɅɓɁ ɆɊɅɆɐȽɅɀɖ ɀɅȽɈɎɀɆɅɅɓɍ ɉɀɃ ȾɀȼɂɆɉɊɀ 
ɂ ɉɀɃȸɄ ȺɅɋɊɈȽɅɅȽȻɆ ɊɈȽɅɀɗ. ȵɊɆ ȿɅȸɏȽɅɀȽ ɍȸɈȸɂɊȽɈɀȿɋȽɊ ɇɆɊɆɂ. ȯɀɉɃɆ ȨȽɁɅɆɃɔȼɉȸ 
ȺɓɏɀɉɃɗȽɊɉɗ ɉɃȽȼɋɖɑɀɄ ɆȹɈȸȿɆɄ: 

 

Re = ɏɀɉɃɆ ȨȽɁɅɆɃɔȼɉȸ; Q = ɈȸɉɍɆȼ; di = ȺɅɋɊɈȽɅɅɀɁ ȼɀȸɄȽɊɈ; Ƿ = ȼɀɅȸɄɀɏȽɉɂȸɗ ȺɗȿɂɆɉɊɔ;  
ǻ = ɇɃɆɊɅɆɉɊɔ 

 

 

ȚȽɈɍɅȽȽ ȿɅȸɏȽɅɀȽ ȼɀȸɇȸȿɆɅȸ 

ȞɀȼɂɆɉɊɀ: 

ȚȽɈɍɅȽȽ ȿɅȸɏȽɅɀȽ ȼɀȸɇȸȿɆɅȸ ɈȸɉɉɏɀɊɓȺȸȽɊɉɗ ɉɃȽȼɋɖɑɀɄ ɆȹɈȸȿɆɄ: 
vɄȸɂɉ = 9 Ʉ/ɉ ɀ vɄȸɂɉ = 350/ãǻ Ʉ/ɉ 

  ˭ ȠɉɇɆɃɔȿɋɁɊȽ ɄȽɅɔɐȽȽ ȿɅȸɏȽɅɀȽ. 

ȞȻɂ/ɊȻɋ: 

ȥɆɄɀɅȸɃɔɅɓɁ ȼɀȸɄȽɊɈ vɄȸɂɉ 

ȩɊȸɅȼȸɈɊɅɆȽ ɋɉɊɈɆɁɉɊȺɆ: DN 15 46 Ʉ/ɉ ɀ 350/ãǻ Ʉ/ɉ (ȠɉɇɆɃɔȿɋɁɊȽ ɄȽɅɔɐȽȽ ȿɅȸɏȽɅɀȽ.) 

ȩɊȸɅȼȸɈɊɅɆȽ ɋɉɊɈɆɁɉɊȺɆ: DN 25, DN 40 75 Ʉ/ɉ ɀ 350/ãǻ Ʉ/ɉ (ȠɉɇɆɃɔȿɋɁɊȽ ɄȽɅɔɐȽȽ ȿɅȸɏȽɅɀȽ.) 

ȩɊȸɅȼȸɈɊɅɆȽ ɋɉɊɈɆɁɉɊȺɆ: DN 50...150 120 Ʉ/ɉ ɀ 350/ãǻ Ʉ/ɉ 
(ȠɉɇɆɃɔȿɋɁɊȽ ɄȽɅɔɐȽȽ ȿɅȸɏȽɅɀȽ). 
ȢȸɃɀȹɈɆȺȸɅɅɓɁ ȼɀȸɇȸȿɆɅ: ȼɆ 75 Ʉ/ɉ 

 

 ȜɃɗ ɇɆɃɋɏȽɅɀɗ ɀɅɌɆɈɄȸɎɀɀ Ɇ ɇɈɆȻɈȸɄɄɅɆɄ ɆȹȽɉɇȽɏȽɅɀɀ Applicator ɉɄ. È ä  78 
 

 

ȨȸȹɆɏɀɁ ȼɀȸɇȸȿɆɅ 
ɀȿɄȽɈȽɅɀɗ ɈȸɉɍɆȼȸ 
 

ȜɆ 45: 1 (ɉɆɆɊɅɆɐȽɅɀȽ ɄȽȾȼɋ ɅɀȾɅɀɄ ɀ ȺȽɈɍɅɀɄ ȿɅȸɏȽɅɀȽɄ ȼɀȸɇȸȿɆɅȸ) 
 

ȚɍɆȼɅɆɁ ɉɀȻɅȸɃ 
 

ȚɅȽɐɅɀȽ ɀȿɄȽɈɗȽɄɓȽ ȺȽɃɀɏɀɅɓ 
ȜɃɗ ɇɆȺɓɐȽɅɀɗ ɊɆɏɅɆɉɊɀ ɀȿɄȽɈȽɅɀɗ ɆɇɈȽȼȽɃȽɅɅɓɍ ɀȿɄȽɈɗȽɄɓɍ ȺȽɃɀɏɀɅ ɀɃɀ ȼɃɗ ɈȸɉɏȽɊȸ 
ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɆȻɆ ɆȹɒȽɄɅɆȻɆ ɈȸɉɍɆȼȸ Ⱥ ɉɀɉɊȽɄȽ ȸȺɊɆɄȸɊɀȿȸɎɀɀ ɄɆȾȽɊ ɇɈɆɀɉɍɆȼɀɊɔ 
ɅȽɇɈȽɈɓȺɅȸɗ ȿȸɇɀɉɔ ɈȸȿɃɀɏɅɓɍ ɀȿɄȽɈɗȽɄɓɍ ȺȽɃɀɏɀɅ Ⱥ ɀȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ: 
ƴ ȨȸȹɆɏȽȽ ȼȸȺɃȽɅɀȽ ȼɃɗ ɇɆȺɓɐȽɅɀɗ ɊɆɏɅɆɉɊɀ (ɉɇȽɎɀȸɃɀɉɊɓ Endress+Hauser ɈȽɂɆɄȽɅȼɋɖɊ 
ɀɉɇɆɃɔȿɆȺȸɊɔ ȼȸɊɏɀɂ ȼȸȺɃȽɅɀɗ ȼɃɗ ȿɅȸɏȽɅɀɁ ȸȹɉɆɃɖɊɅɆȻɆ ȼȸȺɃȽɅɀɗ, ɅȸɇɈɀɄȽɈ, Cerabar M 
ɀɃɀ Cerabar S) 

ƴ ȪȽɄɇȽɈȸɊɋɈȸ ɇɈɆȼɋɂɊȸ ȼɃɗ ɇɆȺɓɐȽɅɀɗ ɊɆɏɅɆɉɊɀ (ɅȸɇɈɀɄȽɈ, iTEMP) 
ƴ ȵɊȸɃɆɅɅȸɗ ɇɃɆɊɅɆɉɊɔ ȼɃɗ ɈȸɉɏȽɊȸ ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɆȻɆ ɆȹɒȽɄɅɆȻɆ ɈȸɉɍɆȼȸ 

 

 ƴ ȨȸȿɃɀɏɅɓȽ ɇɈȽɆȹɈȸȿɆȺȸɊȽɃɀ ȼȸȺɃȽɅɀɗ ɄɆȾɅɆ ȿȸɂȸȿȸɊɔ Ⱥ ɂɆɄɇȸɅɀɀ 
Endress+Hauser: ɉɄ. ɈȸȿȼȽɃ "ȘɂɉȽɉɉɋȸɈɓ" (È ä  78) 

ƴ ȧɈɀ ɀɉɇɆɃɔȿɆȺȸɅɀɀ ɇɈȽɆȹɈȸȿɆȺȸɊȽɃȽɁ ȼȸȺɃȽɅɀɗ ɉɆȹɃɖȼȸɁɊȽ ɉɆɆɊȺȽɊɉɊȺɋɖɑɀȽ 
ɀɅɉɊɈɋɂɎɀɀ ɇɆ ɄɆɅɊȸȾɋ (È ä  41) 
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ȨȽɂɆɄȽɅȼɋȽɊɉɗ ȺɓɇɆɃɅɗɊɔ ɉɏɀɊɓȺȸɅɀȽ ȺɅȽɐɅɀɍ ȿɅȸɏȽɅɀɁ ɀȿɄȽɈɗȽɄɓɍ ȺȽɃɀɏɀɅ ȼɃɗ 
ȺɓɏɀɉɃȽɅɀɗ ɉɃȽȼɋɖɑɀɍ ȺȽɃɀɏɀɅ: 
ƴ ȨȸɉɍɆȼ ɕɅȽɈȻɀɀ 
ƴ ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 

ȪɋɉɍɉɅɉɆ HART 

ȠȿɄȽɈɗȽɄɓȽ ȺȽɃɀɏɀɅɓ ȿȸɇɀɉɓȺȸɖɊɉɗ ɀȿ ɉɀɉɊȽɄɓ ȸȺɊɆɄȸɊɀȿȸɎɀɀ Ⱥ ɀȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ ɇɆ 
ɇɈɆɊɆɂɆɃɋ HART. ȧɈȽɆȹɈȸȿɆȺȸɊȽɃɔ ȼȸȺɃȽɅɀɗ ȼɆɃȾȽɅ ɇɆȼȼȽɈȾɀȺȸɊɔ ɉɃȽȼɋɖɑɀȽ ɌɋɅɂɎɀɀ 
ɇɈɆɊɆɂɆɃȸ: 
ƴ ȧɈɆɊɆɂɆɃ HART 
ƴ ȧȸɂȽɊɅɓɁ ɈȽȾɀɄ 

ȭɉɅɉȽɖɄ Ƚɐɉȿ 

ȠȿɄȽɈɗȽɄɓȽ ȺȽɃɀɏɀɅɓ ȿȸɇɀɉɓȺȸɖɊɉɗ ɀȿ ɉɀɉɊȽɄɓ ȸȺɊɆɄȸɊɀȿȸɎɀɀ Ⱥ ɀȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ 
ɏȽɈȽȿ ɊɆɂɆȺɓɁ ȺɍɆȼ. 

ȳɃɈɖ Fieldbus 

ȠȿɄȽɈɗȽɄɓȽ ȺȽɃɀɏɀɅɓ ɄɆȻɋɊ ȿȸɇɀɉɓȺȸɊɔɉɗ ɀȿ ɉɀɉɊȽɄɓ ȸȺɊɆɄȸɊɀȿȸɎɀɀ Ⱥ ɀȿɄȽɈɀɊȽɃɔɅɓɁ 
ɇɈɀȹɆɈ ɏȽɈȽȿ: PROFIBUS-PA 

ȪɆɂɆȺɓɁ ȺɍɆȼ 

ȪɆɂɆȺɓɁ ȺɍɆȼ 4...20 ɄȘ (ɇȸɉɉɀȺɅɓɁ) 

ȨȸȿɈȽɐȽɅɀȽ 1 ɄɂȘ 

ȧȸȼȽɅɀȽ ɅȸɇɈɗȾȽɅɀɗ ȪɀɇɆȺɓȽ ȿɅȸɏȽɅɀɗ: 2,2...3 Ț ȼɃɗ 3,6...22 ɄȘ 

ȤȸɂɉɀɄȸɃɔɅɆȽ 
ɅȸɇɈɗȾȽɅɀȽ 

35 Ț 

ȚɆȿɄɆȾɅɓȽ ȺɍɆȼɅɓȽ 
ɇȽɈȽɄȽɅɅɓȽ 

ƴ ȜȸȺɃȽɅɀȽ 
ƴ ȪȽɄɇȽɈȸɊɋɈȸ 

ƴ ȧɃɆɊɅɆɉɊɔ 

 
 

ȚɓɍɆȼ 

ȚɓɍɆȼɅɆɁ ɉɀȻɅȸɃ 
 

ȪɆɂɆȺɓɁ ȺɓɍɆȼ 
 

ȪɆɂɆȺɓɁ ȺɓɍɆȼ 1 4...20 ɄȘ HART, ɇȸɉɉɀȺɅɓɁ 

ȪɆɂɆȺɓɁ ȺɓɍɆȼ 2 4...20 ɄȘ, ɇȸɉɉɀȺɅɓɁ 

ȨȸȿɈȽɐȽɅɀȽ <1 ɄɂȘ 

ȜȽɄɇɌɀɈɆȺȸɅɀȽ ȚɆȿɄɆȾɅȸ ɂɆɈɈȽɂɊɀɈɆȺɂȸ: 0,0...999,9 ɉ 

ȧɈɀɉȺȸɀȺȸȽɄɓȽ 
ɀȿɄȽɈɗȽɄɓȽ ȺȽɃɀɏɀɅɓ 

ƴ ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɆɉɊɔ ɇɆɊɆɂȸ 
ƴ ȪȽɄɇȽɈȸɊɋɈȸ 
ƴ ȨȸɉɏȽɊɅɆȽ ȼȸȺɃȽɅɀȽ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ 
ƴ ȦȹɑɀɁ ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȨȸɉɍɆȼ ɕɅȽɈȻɀɀ 
ƴ ȜɀɌɌȽɈȽɅɎɀȸɃɔɅɓɁ ɊȽɇɃɆȺɆɁ ɇɆɊɆɂ 

 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

ȬɋɅɂɎɀɗ ȤɆȾȽɊ ɀɉɇɆɃɔȿɆȺȸɊɔɉɗ Ⱥ ɂȸɏȽɉɊȺȽ ɀɄɇɋɃɔɉɅɆȻɆ, ɏȸɉɊɆɊɅɆȻɆ ɀɃɀ ɈȽɃȽɁɅɆȻɆ 
ȺɓɍɆȼȸ 

ȠɉɇɆɃɅȽɅɀȽ ȧȸɉɉɀȺɅɓɁ, ɉ ɆɊɂɈɓɊɓɄ ɂɆɃɃȽɂɊɆɈɆɄ 
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ȤȸɂɉɀɄȸɃɔɅɓȽ ȺɍɆȼɅɓȽ 
ȿɅȸɏȽɅɀɗ 

ƴ 35 Ț ɇɆɉɊ. ɊɆɂȸ 
ƴ 50 ɄȘ 

 ȩɄ. ȼȸɅɅɓȽ ɕɃȽɂɊɈɀɏȽɉɂɆȻɆ ɇɆȼɂɃɖɏȽɅɀɗ ȼɃɗ ȺȿɈɓȺɆȿȸɑɀɑȽɅɅɆȻɆ 
ɀɉɇɆɃɅȽɅɀɗ (È ä  17) 

 

ȧȸȼȽɅɀȽ ɅȸɇɈɗȾȽɅɀɗ ƴ ȧɈɀ Ò2 ɄȘ: 2 Ț 
ƴ ȧɈɀ 10 ɄȘ: 8 Ț 

ȦɉɊȸɊɆɏɅɓɁ ɊɆɂ Ò0,05 ɄȘ 

ȠɄɇɋɃɔɉɅɓɁ ȺɓɍɆȼ 

ȜɃɀɊȽɃɔɅɆɉɊɔ ɀɄɇɋɃɔɉȸ ȚɆȿɄɆȾɅȸ ɂɆɈɈȽɂɊɀɈɆȺɂȸ: 5é2000 Ʉɉ 

ȤȸɂɉɀɄȸɃɔɅȸɗ ɏȸɉɊɆɊȸ 
ɀɄɇɋɃɔɉɆȺ 

100 ɀɄɇɋɃɔɉ/ɉ 

"ȚȽɉ" ɀɄɇɋɃɔɉȸ ȚɆȿɄɆȾɅȸ ɂɆɈɈȽɂɊɀɈɆȺɂȸ 

ȧɈɀɉȺȸɀȺȸȽɄɓȽ 
ɀȿɄȽɈɗȽɄɓȽ ȺȽɃɀɏɀɅɓ 

ƴ ȩɋɄɄȸɈɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȩɋɄɄȸɈɅɓɁ ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȩɋɄɄȸɈɅɓɁ ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȩɋɄɄȸɈɅɓɁ ɈȸɉɍɆȼ ɕɅȽɈȻɀɀ 
ƴ ȩɋɄɄȸɈɅȸɗ ɈȸȿɅɀɎȸ  ɊȽɇɃɆȺɆȻɆ ɇɆɊɆɂȸ 

ȯȸɉɊɆɊɅɓɁ ȺɓɍɆȼ 

ȯȸɉɊɆɊȸ ȺɓɍɆȼȸ ȚɆȿɄɆȾɅȸ ɂɆɈɈȽɂɊɀɈɆȺɂȸ: 0...1000 țɎ 

ȜȽɄɇɌɀɈɆȺȸɅɀȽ ȚɆȿɄɆȾɅȸ ɂɆɈɈȽɂɊɀɈɆȺɂȸ: 0...999 ɉ 

ȦɊɅɆɐȽɅɀȽ 
ɀɄɇɋɃɔɉ/ɇȸɋȿȸ 

1:1 

ȧɈɀɉȺȸɀȺȸȽɄɓȽ 
ɀȿɄȽɈɗȽɄɓȽ ȺȽɃɀɏɀɅɓ 

ƴ ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɆɉɊɔ ɇɆɊɆɂȸ 
ƴ ȪȽɄɇȽɈȸɊɋɈȸ 
ƴ ȨȸɉɏȽɊɅɆȽ ȼȸȺɃȽɅɀȽ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ 
ƴ ȧȸɈɆɉɆȼȽɈȾȸɅɀȽ 
ƴ ȦȹɑɀɁ ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȨȸɉɍɆȼ ɕɅȽɈȻɀɀ 
ƴ ȜɀɌɌȽɈȽɅɎɀȸɃɔɅɓɁ ɊȽɇɃɆȺɆɁ ɇɆɊɆɂ 

ȨȽɃȽɁɅɓɁ ȺɓɍɆȼ 

ȭȸɈȸɂɊȽɈ ɇȽɈȽɂɃɖɏȽɅɀɗ ȜȺɆɀɏɅɆȽ (ɇɈɆȺɆȼɀɊ/ɅȽ ɇɈɆȺɆȼɀɊ) 

ȟȸȼȽɈȾɂȸ ɇȽɈȽɂɃɖɏȽɅɀɗ ȚɆȿɄɆȾɅȸ ɂɆɈɈȽɂɊɀɈɆȺɂȸ: 0...100 ɉ 

ȢɆɃɀɏȽɉɊȺɆ ɎɀɂɃɆȺ 
ɇȽɈȽɂɃɖɏȽɅɀɗ 

ȥȽ ɆȻɈȸɅɀɏȽɅɆ 

ȧɈɀɉȺȸɀȺȸȽɄɓȽ ɌɋɅɂɎɀɀ ƴ ȚɓɂɃ. 
ƴ ȚɂɃ. 
ƴ ȧɆȺȽȼȽɅɀȽ ɇɈɀ ȼɀȸȻɅɆɉɊɀɂȽ 
ƴ ȧɈȽȼȽɃɔɅɆȽ ȿɅȸɏȽɅɀȽ 
ð  ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ð  ȩɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ð  ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ð  ȩɂɆɈɆɉɊɔ ɇɆɊɆɂȸ 
ð  ȪȽɄɇȽɈȸɊɋɈȸ 
ð  ȨȸɉɏȽɊɅɆȽ ȼȸȺɃȽɅɀȽ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ 
ð  ȧȸɈɆɉɆȼȽɈȾȸɅɀȽ 
ð  ȩɋɄɄȸɈɅɓɁ ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ð  ȨȸɉɍɆȼ ɕɅȽɈȻɀɀ 
ð ȨȸȿɅɆɉɊɔ ɊȽɇɃɆȺɆȻɆ ɇɆɊɆɂȸ 
ð  ȯɀɉɃɆ ȨȽɁɅɆɃɔȼɉȸ 
ð  ȩɋɄɄȸɊɆɈ 1-3 

ƴ ȩɆɉɊɆɗɅɀȽ 
ƴ ȩɆɉɊɆɗɅɀȽ ɆɊɉȽɏɂɀ ɄȸɃɆȻɆ ɈȸɉɍɆȼȸ 
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PROFIBUS PA 

ȢɆȼɀɈɆȺȸɅɀȽ ɉɀȻɅȸɃɆȺ Manchester Bus Powered (MBP) 

ȧȽɈȽȼȸɏȸ ȼȸɅɅɓɍ 31,25 ɂȹɀɊ/ɉ, ɈȽȾɀɄ ɅȸɇɈɗȾȽɅɀɗ 

 

ȩɀȻɅȸɃ ɇɈɀ ɉȹɆȽ 
 

Ț ȿȸȺɀɉɀɄɆɉɊɀ ɆɊ ɀɅɊȽɈɌȽɁɉȸ ɀɅɌɆɈɄȸɎɀɗ Ɇ ɉȹɆȽ ȺɓȺɆȼɀɊɉɗ ɉɃȽȼɋɖɑɀɄ ɆȹɈȸȿɆɄ: 
 

ȪɆɂɆȺɓɁ ȺɓɍɆȼ 

HART 

ȜɀȸȻɅɆɉɊɀɂȸ ɇɈɀȹɆɈȸ ȩɆɉɊɆɗɅɀȽ ɇɈɀȹɆɈȸ ɉɏɀɊɓȺȸȽɊɉɗ ɉ ɇɆɄɆɑɔɖ ɂɆɄȸɅȼɓ HART ́ 48 

 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

ȠɄɇɋɃɔɉɅɓɁ ȺɓɍɆȼ 

ȨȽȾɀɄ ɆɊɂȸȿȸ ȠɄɇɋɃɔɉɓ ɆɊɉɋɊɉɊȺɋɖɊ 

ȯȸɉɊɆɊɅɓɁ ȺɓɍɆȼ 

ȨȽȾɀɄ ɆɊɂȸȿȸ ȚȸɈɀȸɅɊɓ: 
ƴ ȬȸɂɊɀɏȽɉɂɆȽ ȿɅȸɏȽɅɀȽ 
ƴ ȟȸȼȸɅɅɆȽ ȿɅȸɏȽɅɀȽ: 0...1250 țɎ 
ƴ 0 țɎ 

ȨȽɃȽɁɅɓɁ ȺɓɍɆȼ 

ȨȽȾɀɄ ɆɊɂȸȿȸ ȚȸɈɀȸɅɊɓ: 
ƴ ȪȽɂɋɑȽȽ ɉɆɉɊɆɗɅɀȽ 
ƴ ȨȸȿɆɄɂɅɋɊ 
ƴ ȟȸɄɂɅɋɊ 

 

PROFIBUS PA 

ȩɆɆȹɑȽɅɀɗ Ɇ ɉɆɉɊɆɗɅɀɀ ɀ 
ȸȺȸɈɀɁɅɓȽ ɉɀȻɅȸɃɓ 

ȜɀȸȻɅɆɉɊɀɂȸ Ⱥ ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ PROFIBUS PA, ɇɈɆɌɀɃɔ 3.02 

ȪɆɂ Ɇɐɀȹɂɀ FDE (Fault 
Disconnection Electronic)  

0 ɄȘ 

 

ȤȽɉɊɅɓɁ ȼɀɉɇɃȽɁ 

ȪȽɂɉɊɆȺɆȽ ɉɆɆȹɑȽɅɀȽ ȠɅɌɆɈɄȸɎɀɗ Ɇ ɇɈɀɏɀɅȽ ɀ ȺɆɉɉɊȸɅɆȺɀɊȽɃɔɅɓɄ ɄȽɈȸɄ 

ȧɆȼɉȺȽɊɂȸ ȜɆɇɆɃɅɀɊȽɃɔɅɆ ȼɃɗ ɀɉɇɆɃɅȽɅɀɗ ɇɈɀȹɆɈȸ ɉ ɄȽɉɊɅɓɄ ȼɀɉɇɃȽȽɄ SD03: ɂɈȸɉɅȸɗ 
ɇɆȼɉȺȽɊɂȸ ɋɂȸȿɓȺȸȽɊ Ʌȸ ɅȽɀɉɇɈȸȺɅɆɉɊɔ ɇɈɀȹɆɈȸ. 

 

 ȩɀȻɅȸɃ ɉɆɉɊɆɗɅɀɗ Ⱥ ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ ɈȽɂɆɄȽɅȼȸɎɀȽɁ NAMUR NE 107 
 

ȫɇɈȸȺɃɗɖɑȸɗ ɇɈɆȻɈȸɄɄȸ 

ƴ ȧɆ ɉɀɉɊȽɄȽ ɎɀɌɈɆȺɆɁ ɉȺɗȿɀ:  
ð  ɇɈɆɊɆɂɆɃ HART  
ð  PROFIBUS PA 

ƴ ȯȽɈȽȿ ɉȽɈȺɀɉɅɓɁ ɀɅɊȽɈɌȽɁɉ 
 

ȪȽɂɉɊɆȺɆȽ ɉɆɆȹɑȽɅɀȽ ȠɅɌɆɈɄȸɎɀɗ Ɇ ɇɈɀɏɀɅȽ ɀ ȺɆɉɉɊȸɅɆȺɀɊȽɃɔɅɓɄ ɄȽɈȸɄ 

 

 ȜɆɇɆɃɅɀɊȽɃɔɅȸɗ ɀɅɌɆɈɄȸɎɀɗ Ɇ ȼɀɉɊȸɅɎɀɆɅɅɆɄ ɋɇɈȸȺɃȽɅɀɀ (È ä  69) 
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ȥȸȻɈɋȿɂȸ 
 

ȥȸȻɈɋȿɂȸ Ʌȸ ɊɆɂɆȺɓɁ ȺɓɍɆȼ: 0...500 ȦɄ, Ⱥ ȿȸȺɀɉɀɄɆɉɊɀ ɆɊ ɅȸɇɈɗȾȽɅɀɗ ȺɅȽɐɅȽȻɆ ȹɃɆɂȸ 
ɇɀɊȸɅɀɗ 

ȨȸɉɏȽɊ ɄȸɂɉɀɄȸɃɔɅɆɁ ɅȸȻɈɋȿɂɀ 

Ț ȿȸȺɀɉɀɄɆɉɊɀ ɆɊ ɅȸɇɈɗȾȽɅɀɗ ȹɃɆɂȸ ɇɀɊȸɅɀɗ (US) ɅȽɆȹɍɆȼɀɄɆ ɉɆȹɃɖȼȸɊɔ ɆȻɈȸɅɀɏȽɅɀȽ 
ɄȸɂɉɀɄȸɃɔɅɆɁ ɅȸȻɈɋȿɂɀ (RB), ȺɂɃɖɏȸɗ ɉɆɇɈɆɊɀȺɃȽɅɀȽ ɂȸȹȽɃɗ, ȼɃɗ ɆȹȽɉɇȽɏȽɅɀɗ ȸȼȽɂȺȸɊɅɆȻɆ 
ɅȸɇɈɗȾȽɅɀɗ Ʌȸ ɂɃȽɄɄȸɍ ɇɈɀȹɆɈȸ. ȧɈɀ ɕɊɆɄ ȼɆɃȾɅɓ ȹɓɊɔ ɉɆȹɃɖȼȽɅɓ ɆȻɈȸɅɀɏȽɅɀɗ ɇɆ 
ɄɀɅɀɄȸɃɔɅɆɄɋ ɅȸɇɈɗȾȽɅɀɖ Ʌȸ ɂɃȽɄɄȸɍ (È   
ƴ RB Ò (US - UɄɀɅ. Ʌȸ ɂɃȽɄɄȸɍ) : 0,022 A 
ƴ RB Ò500 ȦɄ 

 

 

å  1 ȨȻȾɋɎɂɅȻ ȿɆɚ ɅɉɇɊȻɅɍɈɉȾɉ ɃɌɊɉɆɈɀɈɃɚ ȼɀɂ ɇɀɌɍɈɉȾɉ ɎɊɋȻȽɆɀɈɃɚ 

1 ȫȻȼɉɒɃɄ ȿɃȻɊȻɂɉɈ 
1.1 ȪɋɃ ɃɌɊɉɆɗɂɉȽȻɈɃɃ ɅɉȿȻ ɂȻɅȻɂȻ ȝɖɐɉȿ, ɉɊɑɃɚ A " 4-20 ɇț HART" / ɉɊɑɃɚ B "4-20 ɇț HART , 

ɃɇɊɎɆɗɌɈɖɄ/ɒȻɌɍɉɍɈɖɄ/ɋɀɆɀɄɈɖɄ Ƚɖɐɉȿ" Ɍ ɌɀɋɍɃɏɃɅȻɍɉɇ Ex i Ƀ ɉɊɑɃɀɄ C "4-20 ɇț,  
HART 4-20 ɇț" 

1.2 ȪɋɃ ɃɌɊɉɆɗɂɉȽȻɈɃɃ ɅɉȿȻ ɂȻɅȻɂȻ ȝɖɐɉȿ, ɉɊɑɃɚ A "4-20 ɇț HART" / ɉɊɑɃɚ B "4-20 ɇț HART, 
ɃɇɊɎɆɗɌɈɖɄ/ɒȻɌɍɉɍɈɖɄ/ɋɀɆɀɄɈɖɄ Ƚɖɐɉȿ" Ɍ ɌɀɋɍɃɏɃɅȻɍɉɇ ȿɆɚ ɘɅɌɊɆɎȻɍȻɑɃɃ Ƚ ȼɀɂɉɊȻɌɈɖɐ 
ɂɉɈȻɐ Ƀ ɌɀɋɍɃɏɃɅȻɍɉɇ Ex d 

ȧɈɀɄȽɈ ɈȸɉɏȽɊȸ 

ȥȸɇɈɗȾȽɅɀȽ ȹɃɆɂȸ ɇɀɊȸɅɀɗ: 
ð US = 19 Ț 
ð UɂɃȽɄɄ. ɄɀɅ = 12 Ț (ɀȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ) + 1 Ț (ɄȽɉɊɅɆȽ ɋɇɈȸȺɃȽɅɀȽ ȹȽȿ ɇɆȼɉȺȽɊɂɀ) =  
13 Ț 

ȤȸɂɉɀɄȸɃɔɅȸɗ ɅȸȻɈɋȿɂȸ: RBÒ (19 Ț - 13 Ț) :0,022 A = 273 ȦɄ 

 ȤɀɅɀɄȸɃɔɅɆȽ ɅȸɇɈɗȾȽɅɀȽ Ʌȸ ɂɃȽɄɄȸɍ (UɄɀɅ. Ʌȸ ɂɃȽɄɄȸɍ) ɇɆȺɓɐȸȽɊɉɗ ɇɈɀ 
ɀɉɇɆɃɔȿɆȺȸɅɀɀ ɄȽɉɊɅɆȻɆ ɋɇɈȸȺɃȽɅɀɗ (È  . 
 

 

ȜȸɅɅɓȽ ɕɃȽɂɊɈɀɏȽɉɂɆȻɆ 
ɇɆȼɂɃɖɏȽɅɀɗ ȼɃɗ 
ȺȿɈɓȺɆȿȸɑɀɑȽɅɅɆȻɆ 
ɀɉɇɆɃɅȽɅɀɗ 

ȟɅȸɏȽɅɀɗ, ɉȺɗȿȸɅɅɓȽ ɉ ɆȹȽɉɇȽɏȽɅɀȽɄ ȹȽȿɆɇȸɉɅɆɉɊɀ 

ȭɃɊ ɂȻɔɃɍɖ Ex d 

 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ 
ɉɀȻɅȸɃȸ 

Ȫɀɇ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȟɅȸɏȽɅɀɗ, ɉȺɗȿȸɅɅɓȽ ɉ 
ɆȹȽɉɇȽɏȽɅɀȽɄ ȹȽȿɆɇȸɉɅɆɉɊɀ 

ȦɇɎɀɗ A 4...20 ɄȘ HART UɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȦɇɎɀɗ B 
 
 

4...20 ɄȘ HART U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ. = 1 ȚɊ 1) 

ȦɇɎɀɗ C 4...20 ɄȘ HART U ɅɆɄ. = 30 Ț ɇɆɉɊ. ɊɆɂȸ  
U Ʉȸɂɉ. = 250 Ț 

4...20 ɄȘ 

ȦɇɎɀɗ D 4...20 ɄȘ HART U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ  
U Ʉȸɂɉ. = 250 Ț 
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ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ 
ɉɀȻɅȸɃȸ 

Ȫɀɇ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȟɅȸɏȽɅɀɗ, ɉȺɗȿȸɅɅɓȽ ɉ 
ɆȹȽɉɇȽɏȽɅɀȽɄ ȹȽȿɆɇȸɉɅɆɉɊɀ 

 
 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ. = 1 ȚɊ 1) 

ȪɆɂɆȺɓɁ ȺɍɆȼ 4...20 ɄȘ U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȦɇɎɀɗ G 
 
 

PROFIBUS PA U ɅɆɄ. = 32 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ. = 0,88 ȚɊ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ.  = 1 ȚɊ 1) 

1)  ȚɅɋɊɈȽɅɅɗɗ ɎȽɇɔ ɉ ɆȻɈȸɅɀɏȽɅɀȽɄ Ri = 760,5 ȦɄ 

ȭɃɊ ɂȻɔɃɍɖ Ex nA 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ 
ɉɀȻɅȸɃȸ 

Ȫɀɇ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȟɅȸɏȽɅɀɗ, ɉȺɗȿȸɅɅɓȽ ɉ 
ɆȹȽɉɇȽɏȽɅɀȽɄ ȹȽȿɆɇȸɉɅɆɉɊɀ 

ȦɇɎɀɗ A 4...20 ɄȘ HART U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȦɇɎɀɗ B 
 
 

4...20 ɄȘ HART U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ. = 1 ȚɊ 1) 

ȦɇɎɀɗ C 
 
 

4...20 ɄȘ HART U ɅɆɄ. = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

4...20 ɄȘ 

ȦɇɎɀɗ D 
 
 
 

4...20 ɄȘ HART U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ. = 1 ȚɊ 

ȪɆɂɆȺɓɁ ȺɍɆȼ 4...20 ɄȘ U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȦɇɎɀɗ G 
 
 

PROFIBUS PA U ɅɆɄ. = 32 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ. = 0,88 ȚɊ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ. = 1 ȚɊ 

1)  ȚɅɋɊɈȽɅɅɗɗ ɎȽɇɔ ɉ ɆȻɈȸɅɀɏȽɅɀȽɄ R i = 760,5 ȦɄ 

ȭɃɊ ɂȻɔɃɍɖ XP 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ 
ɉɀȻɅȸɃȸ 

Ȫɀɇ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȟɅȸɏȽɅɀɗ, ɉȺɗȿȸɅɅɓȽ ɉ 
ɆȹȽɉɇȽɏȽɅɀȽɄ ȹȽȿɆɇȸɉɅɆɉɊɀ 

ȦɇɎɀɗ A 4...20 ɄȘ HART U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȦɇɎɀɗ B 
 
 

4...20 ɄȘ HART U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ.  = 1 ȚɊ 1) 

ȦɇɎɀɗ C 
 
 

4...20 ɄȘ HART U ɅɆɄ. = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

4...20 ɄȘ 
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ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ Ȫɀɇ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȟɅȸɏȽɅɀɗ, ɉȺɗȿȸɅɅɓȽ ɉ 
ɆȹȽɉɇȽɏȽɅɀȽɄ ȹȽȿɆɇȸɉɅɆɉɊɀ 

ȦɇɎɀɗ D 
 
 
 

4...20 ɄȘ HART U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ. = 1 ȚɊ 

ȪɆɂɆȺɓɁ ȺɍɆȼ 4...20 ɄȘ U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 

ȦɇɎɀɗ G 
 
 

PROFIBUS PA U ɅɆɄ. = 32 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
P Ʉȸɂɉ. = 0,88 ȚɊ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

U ɅɆɄ. = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
U Ʉȸɂɉ. = 250 Ț 
PɄȸɂɉ. = 1 ȚɊ 

1)  ȚɅɋɊɈȽɅɅɗɗ ɎȽɇɔ ɉ ɆȻɈȸɅɀɏȽɅɀȽɄ R i = 760,5 ȦɄ 

ȟɅȸɏȽɅɀɗ ȼɃɗ ɀɉɂɈɆȹȽȿɆɇȸɉɅɆȻɆ ɀɉɇɆɃɅȽɅɀɗ 

ȭɃɊ ɂȻɔɃɍɖ Ex ia 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ Ȫɀɇ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȟɅȸɏȽɅɀɗ ȼɃɗ ɀɉɂɈɆȹȽȿɆɇȸɉɅɆȻɆ 
ɀɉɇɆɃɅȽɅɀɗ 

ȦɇɎɀɗ A 4...20 ɄȘ HART Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȦɇɎɀɗ B 
 
 

4...20 ɄȘ HART Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ 
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 6 ɅȬ 

ȦɇɎɀɗ C 4...20 ɄȘ HART Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 30 ɅȬ 

4...20 ɄȘ 

ȦɇɎɀɗ D 
 
 

4...20 ɄȘ HART Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ 
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 6 ɅȬ 
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ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ Ȫɀɇ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȟɅȸɏȽɅɀɗ ȼɃɗ ɀɉɂɈɆȹȽȿɆɇȸɉɅɆȻɆ 
ɀɉɇɆɃɅȽɅɀɗ 

 ȪɆɂɆȺɓɁ ȺɍɆȼ 4...20 ɄȘ Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȦɇɎɀɗ G PROFIBUS PA STANDAR 
Ui = 30 Ț 
Ii = 300 ɄȘ 
Pi = 1,2 ȚɊ 
Li = 10 ɄɂțɅ 
Ci = 5 ɅȬ 

FISCO 
Ui = 17,5 Ț 
Ii = 550 ɄȘ 
Pi = 5,5 ȚɊ 
Li = 10 ɄɂțɅ 
Ci = 5 ɅȬ 

ȭɃɊ ɂȻɔɃɍɖ Ex ic 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ Ȫɀɇ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȟɅȸɏȽɅɀɗ ȼɃɗ ɀɉɂɈɆȹȽȿɆɇȸɉɅɆȻɆ 
ɀɉɇɆɃɅȽɅɀɗ 

ȦɇɎɀɗ A 4...20 ɄȘ HART Ui = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = ɅȽɇɈɀɄȽɅɀɄɆ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȦɇɎɀɗ B 4...20 ɄȘ HART Ui = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = ɅȽɇɈɀɄȽɅɀɄɆ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ 
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

Ui = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = ɅȽɇɈɀɄȽɅɀɄɆ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 6 ɅȬ 

ȦɇɎɀɗ C 4...20 ɄȘ HART Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = ɅȽɇɈɀɄȽɅɀɄɆ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 30 ɅȬ 

4...20 ɄȘ 

ȦɇɎɀɗ D 4...20 ɄȘ HART Ui = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = ɅȽɇɈɀɄȽɅɀɄɆ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ 
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

Ui = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = ɅȽɇɈɀɄȽɅɀɄɆ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 6 ɅȬ 

ȪɆɂɆȺɓɁ ȺɍɆȼ 4...20 ɄȘ Ui = 35 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = ɅȽɇɈɀɄȽɅɀɄɆ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȦɇɎɀɗ G PROFIBUS PA STANDARD 
Ui = 32 Ț 
Ii = 300 ɄȘ 
Pi = 
ɅȽɇɈɀɄȽɅɀɄɆ 
Li = 10 ɄɂțɅ 
Ci = 5 ɅȬ 

FISCO 
Ui = 17,5 Ț 
l i = 
ɅȽɇɈɀɄȽɅɀɄɆ 
Pi = 
ɅȽɇɈɀɄȽɅɀɄɆ 
Li = 10 ɄɂțɅ 
Ci = 5 ɅȬ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ 
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

Ui = 35 Ț 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 6 ɅȬ 
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ȭɃɊ ɂȻɔɃɍɖ IS 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ Ȫɀɇ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȟɅȸɏȽɅɀɗ ȼɃɗ ɀɉɂɈɆȹȽȿɆɇȸɉɅɆȻɆ 
ɀɉɇɆɃɅȽɅɀɗ 

ȦɇɎɀɗ A 4...20 ɄȘ HART Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȦɇɎɀɗ B 4...20 ɄȘ HART Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ 
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 6 ɅȬ 

ȦɇɎɀɗ C 4...20 ɄȘ HART Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 30 ɅȬ 

4...20 ɄȘ 

ȦɇɎɀɗ D 4...20 ɄȘ HART Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ 
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 6 ɅȬ 

ȪɆɂɆȺɓɁ ȺɍɆȼ 4...20 ɄȘ Ui = 30 Ț ɇɆɉɊ. ɊɆɂȸ 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 5 ɅȬ 

ȦɇɎɀɗ G PROFIBUS PA STANDARD 
Ui = 30 Ț 
Ii = 300 ɄȘ 
Pi = 1,2 ȚɊ 
Li = 10 ɄɂțɅ 
Ci = 5 ɅȬ 

FISCO 
Ui = 17,5 Ț 
Ii = 550 ɄȘ 
Pi = 5,5 ȚɊ 
Li = 10 ɄɂțɅ 
Ci = 5 ɅȬ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ 
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 

Ui = 30 Ț 
Ii = 300 ɄȘ 
Pi = 1 ȚɊ 
Li = 0 ɄɂțɅ 
Ci = 6 ɅȬ 

 

ȦɊɉȽɏɂȸ ɄȸɃɆȻɆ ɈȸɉɍɆȼȸ 
 

ȪɆɏɂɀ ɇȽɈȽɂɃɖɏȽɅɀɗ ȼɃɗ ɆɊɉȽɏɂɀ ɄȸɃɆȻɆ ɈȸɉɍɆȼȸ ȺɓȹɀɈȸɖɊɉɗ ɇɆɃɔȿɆȺȸɊȽɃȽɄ. 
 

țȸɃɔȺȸɅɀɏȽɉɂȸɗ ɈȸȿȺɗȿɂȸ 
 

ȚɉȽ ȺɓɍɆȼɓ ȻȸɃɔȺȸɅɀɏȽɉɂɀ ɀȿɆɃɀɈɆȺȸɅɓ ȼɈɋȻ ɆɊ ȼɈɋȻȸ. 
 

ȭȸɈȸɂɊȽɈɀɉɊɀɂɀ ɇɈɆɊɆɂɆɃȸ 
 

HART 
 

ȠȼȽɅɊɀɌɀɂȸɊɆɈ 
ɀȿȻɆɊɆȺɀɊȽɃɗ 

0x11 

ȠȼȽɅɊɀɌɀɂȸɊɆɈ Ɋɀɇȸ 
ɇɈɀȹɆɈȸ 

0x38 

ȚȽɈɉɀɗ ɇɈɆɊɆɂɆɃȸ HART 7 
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ȬȸɁɃɓ ɆɇɀɉȸɅɀɗ ɇɈɀȹɆɈȸ 
(DTM, DD)  

ȜɆɇɆɃɅɀɊȽɃɔɅȸɗ ɀɅɌɆɈɄȸɎɀɗ ɀ ɌȸɁɃɓ ɇɈȽȼɉɊȸȺɃȽɅɓ Ʌȸ ȺȽȹ-ɉȸɁɊȸɍ: 
www.ru.endress.com 

ȥȸȻɈɋȿɂȸ HART ƴ ȤɀɅ. 250 ȦɄ 
ƴ Ȥȸɂɉ. 500 ȦɄ 

ȜɀɅȸɄɀɏȽɉɂɀȽ ɇȽɈȽɄȽɅɅɓȽ ȟɅȸɏȽɅɀɗ ɀȿɄȽɈɗȽɄɓɍ ȺȽɃɀɏɀɅ ɄɆȾɅɆ ɇɈɀɉȺȸɀȺȸɊɔ ɃɖȹɓɄ 
ȼɀɅȸɄɀɏȽɉɂɀɄ ɇȽɈȽɄȽɅɅɓɄ. 

ȠȿɄȽɈɗȽɄɓȽ ȺȽɃɀɏɀɅɓ ȼɃɗ PV (ɇȽɈȺȸɗ ȼɀɅȸɄɀɏȽɉɂȸɗ ɇȽɈȽɄȽɅɅȸɗ) 
ƴ ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɆɉɊɔ ɇɆɊɆɂȸ 
ƴ ȪȽɄɇȽɈȸɊɋɈȸ 
ƴ ȨȸɉɏȽɊɅɆȽ ȼȸȺɃȽɅɀȽ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ 
ƴ ȧȸɈɆɉɆȼȽɈȾȸɅɀȽ 
ƴ ȩɋɄɄȸɈɅɓɁ ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȨȸɉɍɆȼ ɕɅȽɈȻɀɀ 
ƴ ȪȽɇɃɆȺɆɁ ɇɆɊɆɂ 

ȟɅȸɏȽɅɀɗ ɀȿɄȽɈɗȽɄɓɍ ɇȽɈȽɄȽɅɅɓɍ ȼɃɗ SV, TV ɀ QV (ȺɊɆɈȸɗ, ɊɈȽɊɔɗ 
ɀ ɏȽɊȺȽɈɊȸɗ ȼɀɅȸɄɀɏȽɉɂɀȽ ɇȽɈȽɄȽɅɅɓȽ) 
ƴ ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɆɉɊɔ ɇɆɊɆɂȸ 
ƴ ȪȽɄɇȽɈȸɊɋɈȸ 
ƴ ȨȸɉɏȽɊɅɆȽ ȼȸȺɃȽɅɀȽ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ 
ƴ ȧȸɈɆɉɆȼȽɈȾȸɅɀȽ 
ƴ ȦȹɑɀɁ ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȨȸɉɍɆȼ ɕɅȽɈȻɀɀ 
ƴ ȜɀɌɌȽɈȽɅɎɀȸɃɔɅɓɁ ɊȽɇɃɆȺɆɁ ɇɆɊɆɂ 
ƴ ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ ɉ ɂɆɅȼȽɅɉȸɊɆɄ 
ƴ ȯɀɉɃɆ ȨȽɁɅɆɃɔȼɉȸ 
ƴ ȩɋɄɄȸɊɆɈ 1 
ƴ ȩɋɄɄȸɊɆɈ 2 
ƴ ȩɋɄɄȸɊɆɈ 3 
ƴ ȚɍɆȼ HART 

ȧȽɈȽɄȽɅɅɓȽ ɇɈɀȹɆɈȸ ȩɏɀɊɓȺȸɅɀȽ ɇȽɈȽɄȽɅɅɓɍ ɇɈɀȹɆɈȸ: ȢɆɄȸɅȼȸ HART 9 
ȧȽɈȽɄȽɅɅɓȽ ɇɈɀȹɆɈȸ ɅȸȿɅȸɏȸɖɊɉɗ ɌɀɂɉɀɈɆȺȸɅɅɆ. 

ȤɆȾɅɆ ɇȽɈȽȼȸȺȸɊɔ ȼɆ 8 ɇȽɈȽɄȽɅɅɓɍ ɇɈɀȹɆɈȸ: 
ƴ 0 = ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ 1 = ɉɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ 2 = ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ 3 = ɉɂɆɈɆɉɊɔ ɇɆɊɆɂȸ 
ƴ 4 = ɊȽɄɇȽɈȸɊɋɈȸ 
ƴ 5 = ɈȸɉɏȽɊɅɆȽ ȼȸȺɃȽɅɀȽ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ 
ƴ 6 = ɇȸɈɆɉɆȼȽɈȾȸɅɀȽ 
ƴ 7 = ɉɋɄɄȸɈɅɓɁ ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ 8 = ɈȸɉɍɆȼ ɕɅȽɈȻɀɀ 
ƴ 9 = ɊȽɇɃɆȺɆɁ ɇɆɊɆɂ 
ƴ 10 = ɄȸɉɉɆȺɓɁ ɈȸɉɍɆȼ ɉ ɂɆɅȼȽɅɉȸɊɆɄ 
ƴ 11 = ɏɀɉɃɆ ȨȽɁɅɆɃɔȼɉȸ 
ƴ 12 = ȿɅȸɏȽɅɀȽ ɉɋɄɄȸɊɆɈȸ 1 
ƴ 13 = ȿɅȸɏȽɅɀȽ ɉɋɄɄȸɊɆɈȸ 2 
ƴ 14 = ȿɅȸɏȽɅɀȽ ɉɋɄɄȸɊɆɈȸ 3 

PROFIBUS PA 

ȠȼȽɅɊɀɌɀɂȸɊɆɈ 
ɀȿȻɆɊɆȺɀɊȽɃɗ 

0x11 

ȠȼȽɅɊɀɌɀɂȸɎɀɆɅɅɓɁ 
ɅɆɄȽɈ 

0x1564 

ȚȽɈɉɀɗ ɇɈɆɌɀɃɗ 3.02 

ȬȸɁɃɓ ɆɇɀɉȸɅɀɗ ɇɈɀȹɆɈɆȺ 
(GSD, DTM, DD) 

ȜɆɇɆɃɅɀɊȽɃɔɅȸɗ ɀɅɌɆɈɄȸɎɀɗ ɀ ɌȸɁɃɓ ɇɈȽȼɉɊȸȺɃȽɅɓ Ʌȸ ȺȽȹ-ɉȸɁɊȸɍ: 
ƴ www.ru.endress.com 

ƴ www.profibus.org 

 
 

http://www.ru.endress.com/
http://www.ru.endress.com/
http://www.profibus.org/
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ȚɓɍɆȼɅɓȽ ȿɅȸɏȽɅɀɗ 
(ɇȽɈȽȼȸȺȸȽɄɓȽ ɆɊ 
ɀȿɄȽɈɀɊȽɃɔɅɆȻɆ ɇɈɀȹɆɈȸ Ⱥ 
ɉɀɉɊȽɄɋ ȸȺɊɆɄȸɊɀȿȸɎɀɀ) 

ȘɅȸɃɆȻɆȺɓɁ ȺɍɆȼ 1...4 
ƴ ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȧɃɆɊɅɆɉɊɔ 
ƴ ȵɊȸɃɆɅɅȸɗ ɇɃɆɊɅɆɉɊɔ 
ƴ ȪȽɄɇȽɈȸɊɋɈȸ 

ȮɀɌɈɆȺɆɁ ȺɍɆȼ 1...2 
ƴ ȩɆɉɊɆɗɅɀȽ 
ƴ ȦɊɉȽɏɂȸ ɄȸɃɆȻɆ ɈȸɉɍɆȼȸ 
ƴ ȨȽɃȽɁɅɓɁ ȺɓɍɆȼ 

ȩɋɄɄȸɊɆɈ 1...3 
ƴ ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ 
ƴ ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 
ƴ ȩɂɆɈɈȽɂɊɀɈɆȺȸɅɅɓɁ ɆȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 

ȚɍɆȼɅɓȽ ȿɅȸɏȽɅɀɗ 
(ɇȽɈȽȼȸȺȸȽɄɓȽ ɆɊ ɉɀɉɊȽɄɓ 
ȸȺɊɆɄȸɊɀȿȸɎɀɀ 
ɀȿɄȽɈɀɊȽɃɔɅɆɄɋ ɇɈɀȹɆɈɋ) 

ȘɅȸɃɆȻɆȺɓɁ ȺɓɍɆȼ 
ȚɅȽɐɅȽȽ ȼȸȺɃȽɅɀȽ, ɄȸɅɆɄȽɊɈɀɏȽɉɂɆȽ ȼȸȺɃȽɅɀȽ, ɇɃɆɊɅɆɉɊɔ, ɊȽɄɇȽɈȸɊɋɈȸ 
ɀɃɀ ȺɊɆɈɆȽ ȿɅȸɏȽɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ (ȼɃɗ ɀȿɄȽɈȽɅɀɗ ɀȿɄȽɅȽɅɀɗ 
ɂɆɃɀɏȽɉɊȺȸ ɊȽɇɃɆɊɓ) 

ȮɀɌɈɆȺɆɁ ȺɓɍɆȼ 1...3 (ɌɀɂɉɀɈɆȺȸɅɅɆȽ ɅȸȿɅȸɏȽɅɀȽ) 
ƴ ȮɀɌɈɆȺɆɁ ȺɓɍɆȼ 1: ȸɂɊɀȺȸɎɀɗ/ȼȽȸɂɊɀȺȸɎɀɗ ɈȽȾɀɄȸ ɉɄȽɑȽɅɀɗ ɅɋɃɗ 
ƴ ȮɀɌɈɆȺɆɁ ȺɓɍɆȼ 2: ȸɂɊɀȺȸɎɀɗ/ȼȽȸɂɊɀȺȸɎɀɗ ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ 
ƴ ȮɀɌɈɆȺɆɁ ȺɓɍɆȼ 3: ȿȸɇɋɉɂ ɇɆȺȽɈɂɀ 

ȩɋɄɄȸɊɆɈ 1...3 
ƴ ȩɋɄɄɀɈɆȺȸɅɀȽ 
ƴ ȩȹɈɆɉ ɀ ɋȼȽɈȾȸɅɀȽ 
ƴ ȧɈȽȼȺȸɈɀɊȽɃɔɅȸɗ ɋɉɊȸɅɆȺɂȸ ɀ ɋȼȽɈȾȸɅɀȽ 

ȧɆȼȼȽɈȾɀȺȸȽɄɓȽ ɌɋɅɂɎɀɀ ƴ ȠȼȽɅɊɀɌɀɂȸɎɀɗ ɀ ɊȽɍɅɀɏȽɉɂɆȽ ɆȹɉɃɋȾɀȺȸɅɀȽ 
ȣȽȻɂȸɗ ɀȼȽɅɊɀɌɀɂȸɎɀɗ ɇɈɀȹɆɈȸ Ⱥ ɉɆɉɊȸȺȽ ɉɀɉɊȽɄɓ ɋɇɈȸȺɃȽɅɀɗ ɀ ɇɆ 
ȼȸɅɅɓɄ Ʌȸ ȿȸȺɆȼɉɂɆɁ ɊȸȹɃɀɏɂȽ 

ƴ ȚɓȻɈɋȿɂȸ/ȿȸȻɈɋȿɂȸ ɇɆ PROFIBUS 
ȯɊȽɅɀȽ ɀ ȿȸɇɀɉɔ ɇȸɈȸɄȽɊɈɆȺ ɉ ɀɉɇɆɃɔȿɆȺȸɅɀȽɄ ȺɓȻɈɋȿɂɀ/ȿȸȻɈɋȿɂɀ ɇɆ 
PROFIBUS ȺɓɇɆɃɅɗȽɊɉɗ ȼɆ 10 Ɉȸȿ ȹɓɉɊɈȽȽ 

ƴ ȢɈȸɊɂȸɗ ɀɅɌɆɈɄȸɎɀɗ Ɇ ɉɆɉɊɆɗɅɀɀ 
ȧɈɆɉɊȸɗ ɀ ɀɅɊɋɀɊɀȺɅɆ ɇɆɅɗɊɅȸɗ ȼɀȸȻɅɆɉɊɀɏȽɉɂȸɗ ɀɅɌɆɈɄȸɎɀɗ ɉ 
ɈȸȿȹɀȺɂɆɁ ȺɓȼȸȺȸȽɄɓɍ ȼɀȸȻɅɆɉɊɀɏȽɉɂɀɍ ɉɆɆȹɑȽɅɀɁ ɇɆ ɂȸɊȽȻɆɈɀɗɄ 

ȥȸɉɊɈɆɁɂȸ ȸȼɈȽɉȸ 
ɋɉɊɈɆɁɉɊȺȸ 

ƴ DIP-ɇȽɈȽɂɃɖɏȸɊȽɃɀ Ʌȸ ɄɆȼɋɃȽ ȺȺɆȼȸ-ȺɓȺɆȼȸ 
ƴ ȤȽɉɊɅɓɁ ȼɀɉɇɃȽɁ 
ƴ ȩ ɇɆɄɆɑɔɖ ɋɇɈȸȺɃɗɖɑɀɍ ɇɈɆȻɈȸɄɄ (ɅȸɇɈɀɄȽɈ, FieldCare) 
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ȧɀɊȸɅɀȽ 

ȥȸȿɅȸɏȽɅɀȽ ɂɃȽɄɄ ȪɈȸɅɉɄɀɊɊȽɈ 

ȝȻɋɃȻɈɍɖ ɊɉȿɅɆəɒɀɈɃɚ 

  

ȧȻɅɌɃɇȻɆɗɈɉɀ ɅɉɆɃɒɀɌɍȽɉ ɅɆɀɇɇ 
ȥɆɀɇɇɖ 1...6: 
Ȝɀɂ ȽɌɍɋɉɀɈɈɉɄ ɂȻɔɃɍɖ ɉɍ ɊɀɋɀɈȻɊɋɚɁɀɈɃɚ 

ȧȻɅɌɃɇȻɆɗɈɉɀ ɅɉɆɃɒɀɌɍȽɉ ɅɆɀɇɇ ȿɆɚ ɅɉȿȻ ɂȻɅȻɂȻ 
"ȮɌɍȻɈɉȽɆɀɈɈɖɀ ȻɅɌɀɌɌɎȻɋɖ", ɉɊɑɃɚ NA "ȢȻɔɃɍȻ ɆɊ 
ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ" 
ƴ ȥɆɀɇɇɖ 1...4: 
Ȭɉ ȽɌɍɋɉɀɈɈɉɄ ɂȻɔɃɍɉɄ ɉɍ ɊɀɋɀɈȻɊɋɚɁɀɈɃɚ 

ƴ ȥɆɀɇɇɖ 5...6: 
Ȝɀɂ ȽɌɍɋɉɀɈɈɉɄ ɂȻɔɃɍɖ ɉɍ ɊɀɋɀɈȻɊɋɚɁɀɈɃɚ 

1 ȝɖɐɉȿ 1 (ɊȻɌɌɃȽɈɖɄ): ɈȻɊɋɚɁɀɈɃɀ ɊɃɍȻɈɃɚ Ƀ ɊɀɋɀȿȻɒȻ ɌɃȾɈȻɆȻ 
2 ȝɖɐɉȿ 2 (ɊȻɌɌɃȽɈɖɄ): ɈȻɊɋɚɁɀɈɃɀ ɊɃɍȻɈɃɚ Ƀ ɊɀɋɀȿȻɒȻ ɌɃȾɈȻɆȻ 
3 ȝɐɉȿ (ɊȻɌɌɃȽɈɖɄ): ɈȻɊɋɚɁɀɈɃɀ ɊɃɍȻɈɃɚ Ƀ ɊɀɋɀȿȻɒȻ ɌɃȾɈȻɆȻ 
4 ȥɆɀɇɇȻ ɂȻɂɀɇɆɀɈɃɚ ȿɆɚ ɘɅɋȻɈȻ ɅȻȼɀɆɚ 

 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ 
ɉɀȻɅȸɃȸ 

ȥɆɄȽɈȸ ɂɃȽɄɄ 

ȚɓɍɆȼ 1 ȚɓɍɆȼ 2 ȚɍɆȼ 

1 (+)  2 (-) 3 (+)  4 (-) 5 (+)  6 (-) 

ȦɇɎɀɗ A 4...20 ɄȘ HART, 
ɇȸɉɉɀȺɅɓɁ 

ð ð 

ȦɇɎɀɗ B 1) 4...20 ɄȘ HART, 
ɇȸɉɉɀȺɅɓɁ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 
(ɇȸɉɉɀȺɅɓɁ) 

ð 

ȦɇɎɀɗ C 1) 4...20 ɄȘ HART, 
ɇȸɉɉɀȺɅɓɁ 

4...20 ɄȘ, ɇȸɉɉɀȺɅɓɁ ð 

ȦɇɎɀɗ D 1) 2) 4...20 ɄȘ HART, 
ɇȸɉɉɀȺɅɓɁ 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 
(ɇȸɉɉɀȺɅɓɁ) 

ȪɆɂɆȺɓɁ ȺɍɆȼ 4...20 ɄȘ 
(ɇȸɉɉɀȺɅɓɁ) 

ȦɇɎɀɗ G 1) 3) PROFIBUS PA ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/
ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ 
(ɇȸɉɉɀȺɅɓɁ) 

ð 

1)  ȚɉȽȻȼȸ ɀɉɇɆɃɔȿɋȽɊɉɗ ȺɓɍɆȼ 1, ȺɓɍɆȼ 2 ɗȺɃɗȽɊɉɗ ȼɆɇɆɃɅɀɊȽɃɔɅɓɄ. 
2)  ȩ ɆɇɎɀȽɁ D ȺɉɊɈɆȽɅɅȸɗ ȿȸɑɀɊȸ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ ɅȽ ɀɉɇɆɃɔȿɋȽɊɉɗ: ȢɃȽɄɄɓ 5 ɀ 6 (ɊɆɂɆȺɓɁ ȺɍɆȼ) 

ȿȸɑɀɊɓ ɆɊ ɀȿȹɓɊɆɏɅɆȻɆ ɅȸɇɈɗȾȽɅɀɗ ɅȽ ɀɄȽɖɊ. 
3)  ȧɆȼɂɃɖɏȽɅɀȽ PROFIBUS PA ɉɆ ȺɉɊɈɆȽɅɅɆɁ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɄȽɅɓ ɇɆɃɗɈɅɆɉɊɀ. 

ȨȸȿȼȽɃɔɅɆȽ ɀɉɇɆɃɅȽɅɀȽ 

Ț ɈȸȿȼȽɃɔɅɆɄ ɀɉɇɆɃɅȽɅɀɀ ɉȽɅɉɆɈ ɀ ɊɈȸɅɉɄɀɊɊȽɈ ɄɆɅɊɀɈɋɖɊɉɗ ɆɊȼȽɃɔɅɆ ȼɈɋȻ ɆɊ ȼɈɋȻȸ ɀ 
ɉɆȽȼɀɅɗɖɊɉɗ ɉɇȽɎɀȸɃɔɅɓɄ ɂȸȹȽɃȽɄ. ȩȽɅɉɆɈ ɇɆȼɂɃɖɏȸȽɊɉɗ ɏȽɈȽȿ ɂɆɈɇɋɉ ɂɃȽɄɄɅɆȻɆ ɆɊɉȽɂȸ, ȸ 
ɊɈȸɅɉɄɀɊɊȽɈ ð ɇɆɉɈȽȼɉɊȺɆɄ ɂɃȽɄɄɅɆȻɆ ɆɊɉȽɂȸ ȹɃɆɂȸ ɅȸɉɊȽɅɅɆȻɆ ȼȽɈȾȸɊȽɃɗ. 

 

 ȩɇɆɉɆȹ ɉɆȽȼɀɅȽɅɀɗ ɅȸɉɊȽɅɅɆȻɆ ȼȽɈȾȸɊȽɃɗ ɊɈȸɅɉɄɀɊɊȽɈȸ ȿȸȺɀɉɀɊ ɆɊ ɉȽɈɊɀɌɀɂȸɊȸ 
ɀȿɄȽɈɀɊȽɃɔɅɆȻɆ ɇɈɀȹɆɈȸ ɀ ɀɉɇɆɃɔȿɋȽɄɆȻɆ ɉɆȽȼɀɅɀɊȽɃɔɅɆȻɆ ɂȸȹȽɃɗ. 

ȩɆȽȼɀɅȽɅɀȽ ȺɆȿɄɆȾɅɆ ɊɆɃɔɂɆ ɏȽɈȽȿ ɂɃȽɄɄɓ: 
ƴ ȜɃɗ ɉȽɈɊɀɌɀɂȸɊɆȺ Ex n, Ex tb ɀ cCSAus, ɈȸȿȼȽɃ 1 
ƴ ȝɉɃɀ ɀɉɇɆɃɔȿɋȽɊɉɗ ɋɉɀɃȽɅɅɓɁ ɂȸȹȽɃɔ 

ȩɆȽȼɀɅȽɅɀȽ ɏȽɈȽȿ ɂɆɅɅȽɂɊɆɈ Ȥ12: 
ƴ ȜɃɗ ȺɉȽɍ ȼɈɋȻɀɍ ɉȽɈɊɀɌɀɂȸɊɆȺ 
ƴ ȝɉɃɀ ɀɉɇɆɃɔȿɋȽɊɉɗ ɉɊȸɅȼȸɈɊɅɓɁ ɉɆȽȼɀɅɀɊȽɃɔɅɓɁ ɂȸȹȽɃɔ 

ȧɆȼɂɃɖɏȽɅɀȽ ɂ ɂɆɈɇɋɉɋ ɉɆȽȼɀɅɀɊȽɃɔɅɆȻɆ ɆɊɉȽɂȸ ɉȽɅɉɆɈȸ ȺɉȽȻȼȸ ɆɉɋɑȽɉɊȺɃɗȽɊɉɗ ɏȽɈȽȿ 
ɂɃȽɄɄɓ. 
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å  2 ȥɆɀɇɇɖ ȿɆɚ ɌɉɀȿɃɈɃɍɀɆɗɈɉȾɉ ɉɍɌɀɅȻ Ƚ ɈȻɌɍɀɈɈɉɇ ȿɀɋɁȻɍɀɆɀ ɍɋȻɈɌɇɃɍɍɀɋȻ Ƀ 
ɌɉɀȿɃɈɃɍɀɆɗɈɉȾɉ ɅɉɋɊɎɌȻ ɌɀɈɌɉɋȻ 

1 ȥɆɀɇɇɖ ȿɆɚ ɊɉȿɅɆəɒɀɈɃɚ ɅȻȼɀɆɚ 
2 ȢȻɂɀɇɆɀɈɃɀ ɒɀɋɀɂ ɋȻɂȾɋɎɂɅɎ ɈȻɍɚɁɀɈɃɚ ɅȻȼɀɆɚ 
 

ȥɆɄȽɈ ɂɃȽɄɄɓ ȥȸȿɅȸɏȽɅɀȽ ȮȺȽɊ ɂȸȹȽɃɗ 
ȩɆȽȼɀɅɀɊȽɃɔɅɓɁ ɂȸȹȽɃɔ 

1 ȥȸɇɈɗȾȽɅɀȽ ɇɀɊȸɅɀɗ ȢɆɈɀɏɅȽȺɓɁ 

2 ȟȸȿȽɄɃȽɅɀȽ șȽɃɓɁ 

3 RS485 (+) ȞȽɃɊɓɁ 

4 RS485 (-) ȟȽɃȽɅɓɁ 

 

ȥȸȿɅȸɏȽɅɀȽ ɂɆɅɊȸɂɊɆȺ, 
ɈȸȿɒȽɄ ɇɈɀȹɆɈȸ 
 

PROFIBUS PA 

ȫȻɂɕɀɇ ɊɋɃȼɉɋȻ ȿɆɚ ɊɀɋɀȿȻɒɃ ɌɃȾɈȻɆɉȽ (ɈȻ ɌɍɉɋɉɈɀ ɊɋɃȼɉɋȻ) 

 

 

ȢɆɅɊȸɂɊ ȥȸȿɅȸɏȽɅɀȽ ȢɆȼɀɈɆȺɂȸ ȨȸȿɒȽɄ/ȻɅȽȿȼɆ 

1 + PROFIBUS PA + A 
 
 
 
 

ȨȸȿɒȽɄ 
 
 
 
 

2  ȟȸȿȽɄɃȽɅɀȽ 

3 - PROFIBUS PA ð 

4  ȥȽ ɅȸȿɅȸɏȽɅɆ 

 

ȥȸɇɈɗȾȽɅɀȽ ɇɀɊȸɅɀɗ 
 

ȪɈȸɅɉɄɀɊɊȽɈ 

ȜɃɗ ɂȸȾȼɆȻɆ ȺɓɍɆȼȸ ɊɈȽȹɋȽɊɉɗ ȺɅȽɐɅɀɁ ɀɉɊɆɏɅɀɂ ɇɀɊȸɅɀɗ. 

ȨȻɊɋɚɁɀɈɃɀ ɊɃɍȻɈɃɚ ȿɆɚ ɅɉɇɊȻɅɍɈɉȾɉ ɃɌɊɉɆɈɀɈɃɚ ȼɀɂ ɇɀɌɍɈɉȾɉ ȿɃɌɊɆɀɚ 1) 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȤɀɅɀɄȸɃɔɅɆȽ ɅȸɇɈɗȾȽɅɀȽ 
Ʌȸ ɂɃȽɄɄȸɍ 2) 

ȤȸɂɉɀɄȸɃɔɅɆȽ ɅȸɇɈɗȾȽɅɀȽ 
Ʌȸ ɂɃȽɄɄȸɍ 

ȦɇɎɀɗ A: 4...20 ɄȘ HART Ó 12 Ț ɇɆɉɊ. ɊɆɂȸ 35 Ț ɇɆɉɊ. ɊɆɂȸ 

ȦɇɎɀɗ B: 4...20 ɄȘ HART, 
ɀɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

Ó 12 Ț ɇɆɉɊ. ɊɆɂȸ 35 Ț ɇɆɉɊ. ɊɆɂȸ 

ȦɇɎɀɗ C: 4...20 ɄȘ HART, 4...20 ɄȘ Ó 12 Ț ɇɆɉɊ. ɊɆɂȸ 30 Ț ɇɆɉɊ. ɊɆɂȸ 

ȦɇɎɀɗ D 4...20 ɄȘ HART, 
ɀɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ, 4...20 ɄȘ, ɊɆɂɆȺɓɁ ȺɍɆȼ 3) 

Ó 12 Ț ɇɆɉɊ. ɊɆɂȸ 35 Ț ɇɆɉɊ. ɊɆɂȸ 

ȦɇɎɀɗ G: PROFIBUS PA, 
ɀɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

Ó 9 Ț ɇɆɉɊ. ɊɆɂȸ 32 Ț ɇɆɉɊ. ɊɆɂȸ 

1)  ȧɈɀ ȺɅȽɐɅȽɄ ɅȸɇɈɗȾȽɅɀɀ ȹɃɆɂȸ ɇɀɊȸɅɀɗ ɉ ɅȸȻɈɋȿɂɆɁ 
2)  ȤɀɅɀɄȸɃɔɅɆȽ ɅȸɇɈɗȾȽɅɀȽ Ʌȸ ɂɃȽɄɄȸɍ ȺɆȿɈȸɉɊȸȽɊ ɇɈɀ ɀɉɇɆɃɔȿɆȺȸɅɀɀ ɄȽɉɊɅɆȻɆ ɋɇɈȸȺɃȽɅɀɗ: ɉɄ. 

ɉɃȽȼɋɖɑɋɖ ɊȸȹɃɀɎɋ 
3)  ȧȽɈȽɇȸȼ ɅȸɇɈɗȾȽɅɀɗ 2,2...3 Ț ȼɃɗ 3,59...22 ɄȘ 



Proline Prowirl D 200 

 

26  Endress+Hauser 

 

ȪɉȽɖɓɀɈɃɀ ɇɃɈɃɇȻɆɗɈɉȾɉ ɈȻɊɋɚɁɀɈɃɚ ɈȻ ɅɆɀɇɇȻɐ 

ȤȽɉɊɅɆȽ ɋɇɈȸȺɃȽɅɀȽ ȧɆȺɓɐȽɅɀȽ ɄɀɅɀɄȸɃɔɅɆȻɆ 
ɅȸɇɈɗȾȽɅɀɗ Ʌȸ ɂɃȽɄɄȸɍ 

ȢɆȼ ȿȸɂȸȿȸ "ȜɀɉɇɃȽɁ; ɋɇɈȸȺɃȽɅɀȽ", ɆɇɎɀɗ C:  
ȤȽɉɊɅɆȽ ɋɇɈȸȺɃȽɅɀȽ SD02 

+ 1 Ț ɇɆɉɊ. ɊɆɂȸ 

ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ "ȜɀɉɇɃȽɁ; ɋɇɈȸȺɃȽɅɀȽ", ɆɇɎɀɗ E:  
ȤȽɉɊɅɆȽ ɋɇɈȸȺɃȽɅɀȽ SD03 ɉ ɇɆȼɉȺȽɊɂɆɁ (ɌɆɅɆȺȸɗ ɇɆȼɉȺȽɊɂȸ ɅȽ 
ɀɉɇɆɃɔȿɋȽɊɉɗ) 

+ 1 Ț ɇɆɉɊ. ɊɆɂȸ 

ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ "ȜɀɉɇɃȽɁ; ɋɇɈȸȺɃȽɅɀȽ", ɆɇɎɀɗ E:  
ȤȽɉɊɅɆȽ ɋɇɈȸȺɃȽɅɀȽ SD03 ɉ ɇɆȼɉȺȽɊɂɆɁ (ɌɆɅɆȺȸɗ ɇɆȼɉȺȽɊɂȸ 
ɀɉɇɆɃɔȿɋȽɊɉɗ) 

+ 3 Ț ɇɆɉɊ. ɊɆɂȸ 

 

 ȜɃɗ ɇɆɃɋɏȽɅɀɗ ɀɅɌɆɈɄȸɎɀɀ Ɇ ɅȸȻɈɋȿɂȽ ɉɄ. È ä  17 
 

 Ț ɂɆɄɇȸɅɀɀ Endress+Hauser ɄɆȾɅɆ ȿȸɂȸȿȸɊɔ ɈȸȿɃɀɏɅɓȽ ȹɃɆɂɀ ɇɀɊȸɅɀɗ: ɉɄ. ɈȸȿȼȽɃ 
"ȘɂɉȽɉɉɋȸɈɓ" (È ä 78) 
 

 ȩɄ. ȼȸɅɅɓȽ ɕɃȽɂɊɈɀɏȽɉɂɆȻɆ ɇɆȼɂɃɖɏȽɅɀɗ ȼɃɗ ȺȿɈɓȺɆȿȸɑɀɑȽɅɅɆȻɆ ɀɉɇɆɃɅȽɅɀɗ  
(È ä  17) 
 

 

ȧɆɊɈȽȹɃɗȽɄȸɗ ɄɆɑɅɆɉɊɔ 
 

ȪɈȸɅɉɄɀɊɊȽɈ 
 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ȤȸɂɉɀɄȸɃɔɅɆȽ ɕɅȽɈȻɆɇɆɊɈȽȹɃȽɅɀȽ 

ȦɇɎɀɗ A: 4...20 ɄȘ HART 770 ɄȚɊ 

ȦɇɎɀɗ B: 4...20 ɄȘ HART, 
ɀɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼȸ 1: 770 ɄȚɊ 
ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼɆȺ 1 ɀ 2: 2770 ɄȚɊ 

ȦɇɎɀɗ C: 4...20 ɄȘ HART, 4...20 ɄȘ ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼȸ 1: 660 ɄȚɊ 
ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼɆȺ 1 ɀ 2: 1320 ɄȚɊ 

ȦɇɎɀɗ D: 4...20 ɄȘ HART, 
ɀɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ, 4...20 ɄȘ, ɊɆɂɆȺɓɁ ȺɍɆȼ 

ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼȸ 1: 770 ɄȚɊ 
ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼɆȺ 1 ɀ 2: 2770 ɄȚɊ 
ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼȸ 1 ɀ ȺɍɆȼȸ: 840 ɄȚɊ 
ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼɆȺ 1, 2 ɀ ȺɍɆȼȸ: 2840 ɄȚɊ 

ȦɇɎɀɗ G: PROFIBUS PA, 
ɀɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ 
ȺɓɍɆȼ 

ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼȸ 1: 512 ɄȚɊ 
ƴ ȠɉɇɆɃɔȿɆȺȸɅɀȽ ȺɓɍɆȼɆȺ 1 ɀ 2: 2512 ɄȚɊ 

 

 ȩɄ. ȼȸɅɅɓȽ ɕɃȽɂɊɈɀɏȽɉɂɆȻɆ ɇɆȼɂɃɖɏȽɅɀɗ ȼɃɗ ȺȿɈɓȺɆȿȸɑɀɑȽɅɅɆȻɆ ɀɉɇɆɃɅȽɅɀɗ  
(È ä  17) 

 

ȧɆɊɈȽȹɃɗȽɄɓɁ ɊɆɂ 
 

ȪɆɂɆȺɓɁ ȺɓɍɆȼ 

ȜɃɗ ɂȸȾȼɆȻɆ ɊɆɂɆȺɆȻɆ ȺɓɍɆȼȸ 4-20 ɄȘ ɀɃɀ 4-20 ɄȘ HART: 3,6...22,5 ɄȘ 

 

 ȝɉɃɀ ȼɃɗ ɇȸɈȸɄȽɊɈȸ ɈȽȾɀɄȸ ɆɊɂȸȿȸ ȺɓȹɈȸɅȸ ɆɇɎɀɗ "Defined value" (ȟȸȼȸɅɅɆȽ 
ȿɅȸɏȽɅɀȽ)(È ä  16): 3,59...22,5 ɄȘ 
 

ȪɆɂɆȺɓɁ ȺɍɆȼ  

3,59...22,5 ɄȘ 
 

 ȚɅɋɊɈȽɅɅȽȽ ɆȻɈȸɅɀɏȽɅɀȽ ɇɆ ɊɆɂɋ: Ʉȸɂɉ. 26 ɄȘ 
 

PROFIBUS PA  

15 ɄȘ 
 

ȩȹɆɁ ɇɀɊȸɅɀɗ 
 

ƴ ȩɋɄɄȸɊɆɈɓ ɆɉɊȸɅȸȺɃɀȺȸɖɊ ɇɆȼɉɏȽɊ Ʌȸ ɇɆɉɃȽȼɅȽɄ ɆɇɈȽȼȽɃȽɅɅɆɄ ȿɅȸɏȽɅɀɀ. 
ƴ ȧȸɈȸɄȽɊɈɓ ɅȸɉɊɈɆɁɂɀ ɉɆɍɈȸɅɗɖɊɉɗ Ⱥ ɇȸɄɗɊɀ ɇɈɀȹɆɈȸ (HistoROM). 
ƴ ȩɆɍɈȸɅɗɖɊɉɗ ɉɆɆȹɑȽɅɀɗ Ɇȹ Ɇɐɀȹɂȸɍ (Ⱥ Ɋ.ɏ. ȿɅȸɏȽɅɀȽ ɉɏȽɊɏɀɂȸ ɆɊɈȸȹɆɊȸɅɅɆȻɆ ȺɈȽɄȽɅɀ). 
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ȧɆȼɂɃɖɏȽɅɀȽ ɂ ɀɉɊɆɏɅɀɂɋ 
ɇɀɊȸɅɀɗ 

ȧɆȼɂɃɖɏȽɅɀȽ ɊɈȸɅɉɄɀɊɊȽɈȸ 
 

 

1 ȥȻȼɀɆɗɈɖɀ ȽȽɉȿɖ ȿɆɚ ȽɐɉȿɉȽ/ȽɖɐɉȿɉȽ 

ȧɆȼɂɃɖɏȽɅɀȽ ɇɈɀȹɆɈȸ Ⱥ ɈȸȿȼȽɃɔɅɆɄ ɀɉɇɆɃɅȽɅɀɀ  

ȬɉɀȿɃɈɃɍɀɆɗɈɖɄ ɅȻȼɀɆɗ 

 

å  3 ȪɉȿɅɆəɒɀɈɃɀ ɌɉɀȿɃɈɃɍɀɆɗɈɉȾɉ ɅȻȼɀɆɚ 

1 ȨȻɌɍɀɈɈɖɄ ȿɀɋɁȻɍɀɆɗ Ɍ ɅɆɀɇɇɈɖɇ ɉɍɌɀɅɉɇ (ɍɋȻɈɌɇɃɍɍɀɋ) 
2 ȬɉɀȿɃɈɃɍɀɆɗɈɖɄ ɅȻȼɀɆɗ 
3 ȬɉɀȿɃɈɃɍɀɆɗɈɖɄ ɅɉɋɊɎɌ ɌɀɈɌɉɋȻ 

 

 ȩɇɆɉɆȹ ɉɆȽȼɀɅȽɅɀɗ ɅȸɉɊȽɅɅɆȻɆ ȼȽɈȾȸɊȽɃɗ ɊɈȸɅɉɄɀɊɊȽɈȸ ȿȸȺɀɉɀɊ ɆɊ ɉȽɈɊɀɌɀɂȸɊȸ 
ɀȿɄȽɈɀɊȽɃɔɅɆȻɆ ɇɈɀȹɆɈȸ ɀ ɀɉɇɆɃɔȿɋȽɄɆȻɆ ɉɆȽȼɀɅɀɊȽɃɔɅɆȻɆ ɂȸȹȽɃɗ. 

ȩɆȽȼɀɅȽɅɀȽ ȺɆȿɄɆȾɅɆ ɊɆɃɔɂɆ ɏȽɈȽȿ ɂɃȽɄɄɓ: 
ƴ ȜɃɗ ɉȽɈɊɀɌɀɂȸɊɆȺ Ex n, Ex tb ɀ cCSAus, ɈȸȿȼȽɃ 1 
ƴ ȝɉɃɀ ɀɉɇɆɃɔȿɋȽɊɉɗ ɋɉɀɃȽɅɅɓɁ ɂȸȹȽɃɔ 

ȩɆȽȼɀɅȽɅɀȽ ɏȽɈȽȿ ɂɆɅɅȽɂɊɆɈ Ȥ12: 
ƴ ȜɃɗ ȺɉȽɍ ȼɈɋȻɀɍ ɉȽɈɊɀɌɀɂȸɊɆȺ 
ƴ ȝɉɃɀ ɀɉɇɆɃɔȿɋȽɊɉɗ ɉɊȸɅȼȸɈɊɅɓɁ ɉɆȽȼɀɅɀɊȽɃɔɅɓɁ ɂȸȹȽɃɔ 

ȧɆȼɂɃɖɏȽɅɀȽ ɂ ɂɆɈɇɋɉɋ ɉɆȽȼɀɅɀɊȽɃɔɅɆȻɆ ɆɊɉȽɂȸ ɉȽɅɉɆɈȸ ȺɉȽȻȼȸ ɆɉɋɑȽɉɊȺɃɗȽɊɉɗ ɏȽɈȽȿ 
ɂɃȽɄɄɓ. 
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ȧɈɀɄȽɈɓ ɇɆȼɂɃɖɏȽɅɀɗ  

ȭɉɅɉȽɖɄ Ƚɖɐɉȿ 4é20 ɇț HART 

 

å   4 ȪɋɃɇɀɋ ɊɉȿɅɆəɒɀɈɃɚ ȿɆɚ ɍɉɅɉȽɉȾɉ ȽɖɐɉȿȻ 4...20 ɇț HART (ɊȻɌɌɃȽɈɖɄ) 

1 ȬɃɌɍɀɇȻ ȻȽɍɉɇȻɍɃɂȻɑɃɃ Ɍ ɍɉɅɉȽɖɇ Ƚɐɉȿɉɇ (ɈȻɊɋɃɇɀɋ, PLC) 

2 țɅɍɃȽɈɖɄ ȼȻɋɗɀɋ ȿɆɚ ɊɉȿȻɒɃ ɊɃɍȻɈɃɚ (ɈȻɊɋɃɇɀɋ, RN221N) (È ä  31)  

3 ȸɅɋȻɈ ɅȻȼɀɆɚ; ɌɉȼɆəȿȻɄɍɀ ɌɊɀɑɃɏɃɅȻɑɃə ɅȻȼɀɆɀɄ (È ä  31)  
4 ȫɀɂɃɌɍɉɋ ȿɆɚ ɊɉȿɅɆəɒɀɈɃɚ HART (Ó 250 ȩɇ): Ɉɀ ȿɉɊɎɌɅȻɄɍɀ ɊɋɀȽɖɓɀɈɃɚ ɇȻɅɌɃɇȻɆɗɈɉɄ ɈȻȾɋɎɂɅɃ 

(È ä   17) 

5 ȬɉɀȿɃɈɀɈɃɀ ȿɆɚ ɊɋɃȼɉɋɉȽ, ɋȻȼɉɍȻəɔɃɐ Ɋɉ ɊɋɉɍɉɅɉɆɎ HART (È ä  69)  
6 țɈȻɆɉȾɉȽɖɄ ȼɆɉɅ ɃɈȿɃɅȻɑɃɃ; Ɉɀ ȿɉɊɎɌɅȻɄɍɀ ɊɋɀȽɖɓɀɈɃɚ ɇȻɅɌɃɇȻɆɗɈɉɄ ɈȻȾɋɎɂɅɃ (È ä   17) 
7 ȭɋȻɈɌɇɃɍɍɀɋ 

 

ȭɉɅɉȽɖɄ Ƚɖɐɉȿ 4...20 ɇA 

 

å   5 ȪɋɃɇɀɋ ɊɉȿɅɆəɒɀɈɃɚ ȿɆɚ ɍɉɅɉȽɉȾɉ ȽɖɐɉȿȻ 4...20 ɇț (ɊȻɌɌɃȽɈɖɄ) 

1 ȬɃɌɍɀɇȻ ȻȽɍɉɇȻɍɃɂȻɑɃɃ Ɍ ɍɉɅɉȽɖɇ Ƚɐɉȿɉɇ (ɈȻɊɋɃɇɀɋ, PLC) 

2 țɅɍɃȽɈɖɄ ȼȻɋɗɀɋ ȿɆɚ ɊɉȿȻɒɃ ɈȻɊɋɚɁɀɈɃɚ (ɈȻɊɋɃɇɀɋ, RN221N) (È ä  25)  
3 țɈȻɆɉȾɉȽɖɄ ȼɆɉɅ ɃɈȿɃɅȻɑɃɃ; Ɉɀ ȿɉɊɎɌɅȻɄɍɀ ɊɋɀȽɖɓɀɈɃɚ ɇȻɅɌɃɇȻɆɗɈɉɄ ɈȻȾɋɎɂɅɃ (È ä  17) 
4 ȭɋȻɈɌɇɃɍɍɀɋ 
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ȣɇɊɎɆɗɌɈɖɄ/ɒȻɌɍɉɍɈɖɄ Ƚɖɐɉȿ 

 

å  6 ȪɋɃɇɀɋ ɊɉȿɅɆəɒɀɈɃɚ ɃɇɊɎɆɗɌɈɉȾɉ/ɒȻɌɍɉɍɈɉȾɉ ȽɖɐɉȿȻ (ɊȻɌɌɃȽɈɉȾɉ) 

1 ȬɃɌɍɀɇȻ ȻȽɍɉɇȻɍɃɂȻɑɃɃ Ɍ ɃɇɊɎɆɗɌɈɖɇ/ɒȻɌɍɉɍɈɖɇ Ƚɖɐɉȿɉɇ (ɈȻɊɋɃɇɀɋ, PLC) 
2 ȪɃɍȻɈɃɀ 

3 ȭɋȻɈɌɇɃɍɍɀɋ: ɌɉȼɆəȿȻɄɍɀ ȿɉɊɎɌɍɃɇɖɀ ȽɐɉȿɈɖɀ ɂɈȻɒɀɈɃɚ (È ä  14) 

ȫɀɆɀɄɈɖɄ Ƚɖɐɉȿ 

 

å  7 ȪɋɃɇɀɋ ɊɉȿɅɆəɒɀɈɃɚ ȿɆɚ ɋɀɆɀɄɈɉȾɉ ȽɖɐɉȿȻ (ɊȻɌɌɃȽɈɉȾɉ) 

1 ȬɃɌɍɀɇȻ ȻȽɍɉɇȻɍɃɂȻɑɃɃ Ɍ ɋɀɆɀɄɈɖɇ Ƚɐɉȿɉɇ (ɈȻɊɋɃɇɀɋ, PLC) 
2 ȪɃɍȻɈɃɀ 

3 ȭɋȻɈɌɇɃɍɍɀɋ: ɌɉȼɆəȿȻɄɍɀ ȿɉɊɎɌɍɃɇɖɀ ȽɐɉȿɈɖɀ ɂɈȻɒɀɈɃɚ (È ä  14)  
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PROFIBUS-PA 

 

å   8 ȪɋɃɇɀɋ ɊɉȿɅɆəɒɀɈɃɚ ȿɆɚ PROFIBUS-PA 

1 ȬɃɌɍɀɇȻ ɎɊɋȻȽɆɀɈɃɚ (ɈȻɊɋɃɇɀɋ, ȪȦȥ) 
2 ȫȻɌɊɋɀȿɀɆɃɍɀɆɗ PROFIBUS DP/PA 
3 ȸɅɋȻɈ ɅȻȼɀɆɚ 
4 ȫȻɌɊɋɀȿɀɆɃɍɀɆɗɈȻɚ ɅɉɋɉȼɅȻ 
5 ȣɂɇɀɋɃɍɀɆɗɈɖɄ ɊɋɃȼɉɋ 
6 ȧɀɌɍɈɉɀ ɂȻɂɀɇɆɀɈɃɀ 
7 ȭɀɋɇɃɈȻɍɉɋ ɓɃɈɖ 
8 ȦɃɈɃɚ ȽɖɋȻȽɈɃȽȻɈɃɚ ɊɉɍɀɈɑɃȻɆɉȽ 

 

ȭɉɅɉȽɖɄ Ƚɐɉȿ 

 

å  9 ȪɋɃɇɀɋ ɊɉȿɅɆəɒɀɈɃɚ ȿɆɚ ɍɉɅɉȽɉȾɉ ȽɖɐɉȿȻ 4-20 ɇț 

1 ȪɃɍȻɈɃɀ 
2 ȝɈɀɓɈɀɀ ɃɂɇɀɋɃɍɀɆɗɈɉɀ ɎɌɍɋɉɄɌɍȽɉ (ɈȻɊɋɃɇɀɋ, ȿɆɚ ɌɒɃɍɖȽȻɈɃɚ ȿȻȽɆɀɈɃɚ ɃɆɃ ɍɀɇɊɀɋȻɍɎɋɖ) 

3 ȭɋȻɈɌɇɃɍɍɀɋ: ɌɉȼɆəȿȻɄɍɀ ȿɉɊɎɌɍɃɇɖɀ ȽɐɉȿɈɖɀ ɂɈȻɒɀɈɃɚ (È ä  14)  
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ȝɐɉȿ HART 

 

å   10 ȪɋɃɇɀɋ ɊɉȿɅɆəɒɀɈɃɚ ȿɆɚ ȽɐɉȿȻ HART Ɍ ɉȼɔɃɇ ɇɃɈɎɌɉɇ 

1 ȬɃɌɍɀɇȻ ȻȽɍɉɇȻɍɃɂȻɑɃɃ Ɍ Ƚɖɐɉȿɉɇ HART (ɈȻɊɋɃɇɀɋ, PLC) 
2 ȫɀɂɃɌɍɉɋ ȿɆɚ ɊɉȿɅɆəɒɀɈɃɚ HART (Ó 250 ȩɇ): Ɉɀ ȿɉɊɎɌɅȻɄɍɀ ɊɋɀȽɖɓɀɈɃɚ ɇȻɅɌɃɇȻɆɗɈɉɄ ɈȻȾɋɎɂɅɃ 

(È ä  17)  

3 țɅɍɃȽɈɖɄ ȼȻɋɗɀɋ ȿɆɚ ɊɉȿȻɒɃ ɈȻɊɋɚɁɀɈɃɚ (ɈȻɊɋɃɇɀɋ, RN221N) (È ä  25)  

4 ȸɅɋȻɈ ɅȻȼɀɆɚ; ɌɉȼɆəȿȻɄɍɀ ɌɊɀɑɃɏɃɅȻɑɃə ɅȻȼɀɆɀɄ (È ä  31)  

5 țɈȻɆɉȾɉȽɖɄ ȼɆɉɅ ɃɈȿɃɅȻɑɃɃ; Ɉɀ ȿɉɊɎɌɅȻɄɍɀ ɊɋɀȽɖɓɀɈɃɚ ɇȻɅɌɃɇȻɆɗɈɉɄ ɈȻȾɋɎɂɅɃ (È ä  17)  

6 ȪɋɀɉȼɋȻɂɉȽȻɍɀɆɗ ȿȻȽɆɀɈɃɚ (ɈȻɊɋɃɇɀɋ, Cerabar M, Cerabar S): Ɍɇ. ɍɋɀȼɉȽȻɈɃɚ (È ä  13)  
7 ȭɋȻɈɌɇɃɍɍɀɋ 

 

ȚɓɈȸȺɅɀȺȸɅɀȽ 
ɇɆɊȽɅɎɀȸɃɆȺ 
 

ȪɈȽȹɆȺȸɅɀɗ 

ȜɃɗ ɆȹȽɉɇȽɏȽɅɀɗ ɇɈȸȺɀɃɔɅɆɉɊɀ ɀȿɄȽɈȽɅɀɁ ɉɆȹɃɖȼȸɁɊȽ ɉɃȽȼɋɖɑɀȽ ɊɈȽȹɆȺȸɅɀɗ: 
ƴ ȩɆȺɇȸȼȽɅɀȽ ɕɃȽɂɊɈɀɏȽɉɂɆȻɆ ɇɆɊȽɅɎɀȸɃȸ ȾɀȼɂɆɉɊɀ ɀ ɉȽɅɉɆɈȸ 
ƴ ȨȸȿȼȽɃɔɅɆȽ ɀɉɇɆɃɅȽɅɀȽ: ɉɆȺɇȸȼȽɅɀȽ ɕɃȽɂɊɈɀɏȽɉɂɆȻɆ ɇɆɊȽɅɎɀȸɃȸ ɉȽɅɉɆɈȸ ɀ ɊɈȸɅɉɄɀɊɊȽɈȸ 
ƴ ȚɅɋɊɈȽɅɅɀȽ ɊɈȽȹɆȺȸɅɀɗ ɂɆɄɇȸɅɀɀ ɆɊɅɆɉɀɊȽɃɔɅɆ ȿȸȿȽɄɃȽɅɀɗ 
ƴ ȪɈȽȹɆȺȸɅɀɗ ɂ ɄȸɊȽɈɀȸɃɋ ɊɈɋȹ ɀ ȿȸȿȽɄɃȽɅɀɖ 
 

 
ȜɃɗ ɇɈɀȹɆɈɆȺ, ɇɈȽȼɅȸȿɅȸɏȽɅɅɓɍ ȼɃɗ ɀɉɇɆɃɔȿɆȺȸɅɀɗ ȺɆ ȺȿɈɓȺɆɆɇȸɉɅɓɍ ȿɆɅȸɍ, 
ɉɆȹɃɖȼȸɁɊȽ ɋɂȸȿȸɅɀɗ, ɇɈɀȺȽȼȽɅɅɓȽ Ⱥ ȼɆɂɋɄȽɅɊȸɎɀɀ ɇɆ ȺȿɈɓȺɆȿȸɑɀɑȽɅɅɆɄɋ 
ɀɉɇɆɃɅȽɅɀɖ (XA). 
 

 

ȢɃȽɄɄɓ 
 

ƴ ȜɃɗ ɀɉɇɆɃɅȽɅɀɗ ɇɈɀȹɆɈȸ ȹȽȿ ȺɉɊɈɆȽɅɅɆɁ ȿȸɑɀɊɓ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ: ɇɈɋȾɀɅɅɓȽ ɂɃȽɄɄɓ 
ɉ ɈȸȿɒȽɄɆɄ ȼɃɗ ɇɈɆȺɆȼȸ ɉ ɇɆɇȽɈȽɏɅɓɄ ɉȽɏȽɅɀȽɄ 0,5é2,5 ɄɄ2 (20...14 AWG)  

ƴ ȜɃɗ ɀɉɇɆɃɅȽɅɀɗ ɇɈɀȹɆɈȸ ɉɆ ȺɉɊɈɆȽɅɅɆɁ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ: ȺɀɅɊɆȺɓȽ ɂɃȽɄɄɓ 
ȼɃɗ ɇɈɆȺɆȼȸ ɉ ɇɆɇȽɈȽɏɅɓɄ ɉȽɏȽɅɀȽɄ 0,2é2,5 ɄɄ2 (24...14 AWG) 

 

ȢȸȹȽɃɔɅɓȽ ȺȺɆȼɓ 
 

ƴ ȢȸȹȽɃɔɅɓɁ ȺȺɆȼ (ɅȽ ȼɃɗ Ex d): M20 ī 1,5 ȼɃɗ ɂȸȹȽɃɗ Ï 6...12 ɄɄ 
ƴ ȨȽȿɔȹȸ ɂȸȹȽɃɔɅɆȻɆ ȺɍɆȼȸ: 
ð  ȜɃɗ ȺȿɈɓȺɆȿȸɑɀɑȽɅɅɆȻɆ ɀɉɇɆɃɅȽɅɀɗ ɀ ɀɉɇɆɃɅȽɅɀɗ ȼɃɗ ȹȽȿɆɇȸɉɅɓɍ ȿɆɅ: NPT Ĩ" 
ð ȜɃɗ ȺȿɈɓȺɆȿȸɑɀɑȽɅɅɆȻɆ ɀɉɇɆɃɅȽɅɀɗ ɀ ɀɉɇɆɃɅȽɅɀɗ ȼɃɗ ȹȽȿɆɇȸɉɅɓɍ ȿɆɅ  
(ɂɈɆɄȽ CSA Ex d/XP): G Ĩ" 

ð ȜɃɗ ɀɉɇɆɃɅȽɅɀɗ Ex d: M20 ī 1,5 
 

ȩɇȽɎɀɌɀɂȸɎɀɗ ɂȸȹȽɃȽɁ 
 

ȜɆɇɋɉɊɀɄɓɁ ȼɀȸɇȸȿɆɅ ɊȽɄɇȽɈȸɊɋɈ 
ƴ -40 ÁC...+80 ÁC 
ƴ ȤɀɅɀɄȸɃɔɅɓȽ ɊɈȽȹɆȺȸɅɀɗ: ȼɀȸɇȸȿɆɅ ɊȽɄɇȽɈȸɊɋɈɓ ɂȸȹȽɃɗ Ó ɊȽɄɇȽɈȸɊɋɈȽ ɆɂɈɋȾȸɖɑȽɁ 
ɉɈȽȼɓ + 20 K 

ȩɀȻɅȸɃɔɅɓɁ ɂȸȹȽɃɔ 

ȭɉɅɉȽɖɄ Ƚɖɐɉȿ 

4-20 ɄȘ HART: ɈȽɂɆɄȽɅȼɋȽɊɉɗ ɀɉɇɆɃɔȿɆȺȸɊɔ ɕɂɈȸɅɀɈɆȺȸɅɅɓɁ ɂȸȹȽɃɔ. ȥȽɆȹɍɆȼɀɄɆ ɉɆȹɃɖȼȸɊɔ 
ɂɆɅɎȽɇɎɀɖ ȿȸȿȽɄɃȽɅɀɗ, ɇɈɀɅɗɊɋɖ Ʌȸ ɇɈȽȼɇɈɀɗɊɀɀ. 
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ȣɇɊɎɆɗɌɈɖɄ/ɒȻɌɍɉɍɈɖɄ/ɋɀɆɀɄɈɖɄ Ƚɖɐɉȿ 

ȧɆȼɍɆȼɀɊ ɉɊȸɅȼȸɈɊɅɓɁ ɂȸȹȽɃɔ. 

ȭɉɅɉȽɖɄ Ƚɐɉȿ 

ȧɆȼɍɆȼɀɊ ɉɊȸɅȼȸɈɊɅɓɁ ɂȸȹȽɃɔ. 

PROFIBUS PA 

ȚɀɊɆɁ ȼȺɋȾɀɃɔɅɓɁ ɕɂɈȸɅɀɈɆȺȸɅɅɓɁ ɂȸȹȽɃɔ. ȨȽɂɆɄȽɅȼɋȽɊɉɗ ɀɉɇɆɃɔȿɆȺȸɊɔ ɂȸȹȽɃɔ Ɋɀɇȸ A. 

 
ȜɃɗ ɇɆɃɋɏȽɅɀɗ ȼɆɇɆɃɅɀɊȽɃɔɅɆɁ ɀɅɌɆɈɄȸɎɀɀ Ɇ ɇɃȸɅɀɈɆȺȸɅɀɀ ɀ ɋɉɊȸɅɆȺɂȽ ɉȽɊȽɁ 
PROFIBUS PA ɉɄ. ɉɃȽȼɋɖɑɀȽ ȼɆɂɋɄȽɅɊɓ: 
ƴ ȠɅɉɊɈɋɂɎɀɗ ɇɆ ɕɂɉɇɃɋȸɊȸɎɀɀ "ȨȽɂɆɄȽɅȼȸɎɀɀ ɇɆ ɇɃȸɅɀɈɆȺȸɅɀɖ ɀ ȺȺɆȼɋ Ⱥ 
ɕɂɉɇɃɋȸɊȸɎɀɖ PROFIBUS DP/PA" (BA00034S) 

ƴ ȜɀɈȽɂɊɀȺȸ PNO 2,092 "ȨɋɂɆȺɆȼɉɊȺɆ ɇɆ ɕɂɉɇɃɋȸɊȸɎɀɀ ɀ ɄɆɅɊȸȾɋ PROFIBUS PA" 
ƴ IEC 61158-2 (MBP) 
 

ȩɆȽȼɀɅɀɊȽɃɔɅɓɁ ɂȸȹȽɃɔ ȼɃɗ ɈȸȿȼȽɃɔɅɆȻɆ ɀɉɇɆɃɅȽɅɀɗ: 

ȬɉɀȿɃɈɃɍɀɆɗɈɖɄ ɅȻȼɀɆɗ (ɌɍȻɈȿȻɋɍɈɖɄ) 

ȩɊȸɅȼȸɈɊɅɓɁ ɂȸȹȽɃɔ ȢȸȹȽɃɔ ȧȚȭ 4 ī 2 ī 0,34 ɄɄ2 (AWG 22) ɉ ɆȹɑɀɄ ɕɂɈȸɅɆɄ (4 ȺɀɊɓɍ ɇȸɈɓ) 

ȦȻɅȽɋɇɆɈɅɆɉɊɔ Ț ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ DIN EN 60332-1-2 

ȫɉɊɆɁɏɀȺɆɉɊɔ ɂ ȼȽɁɉɊȺɀɖ 
ɄȸɉȽɃ 

Ț ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ DIN EN 60811-2-1 

ȵɂɈȸɅɀɈɆȺȸɅɀȽ țȸɃɔȺȸɅɀȿɀɈɆȺȸɅɅȸɗ ɄȽȼɅȸɗ ɆɇɃȽɊɂȸ, ɆɇɊɀɏȽɉɂȸɗ ɇɃɆɊɅɆɉɊɔ ɆɂɆɃɆ 85% 

ȜɃɀɅȸ ɂȸȹȽɃɗ 5 Ʉ, 10 Ʉ, 20 Ʉ, 30 Ʉ 

ȨȸȹɆɏȸɗ ɊȽɄɇȽɈȸɊɋɈȸ ȧɈɀ ɄɆɅɊȸȾȽ Ⱥ ɉɊȸɎɀɆɅȸɈɅɆɄ ɇɆɃɆȾȽɅɀɀ: -50...+105 ÁC; ɉ ɉɆɍɈȸɅȽɅɀȽɄ 
ɇɆȼȺɀȾɅɆɉɊɀ ɂȸȹȽɃɗ -25...+105 ÁC 

ȬɉɀȿɃɈɃɍɀɆɗɈɖɄ ɅȻȼɀɆɗ (ɎɌɃɆɀɈɈɖɄ) 

ȫɉɀɃȽɅɅɓɁ ɂȸȹȽɃɔ ȢȸȹȽɃɔ ȧȚȭ 4 ī 2 ī 0,34 ɄɄ2 (AWG 22) ɉ ɆȹɑɀɄ ɕɂɈȸɅɆɄ (4 ȺɀɊɓɍ ɇȸɈɓ) ɀ 
ȼɆɇɆɃɅɀɊȽɃɔɅɆɁ ɉɊȸɃɔɅɆɁ ɆɇɃȽɊɂɆɁ 

ȦȻɅȽɋɇɆɈɅɆɉɊɔ Ț ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ DIN EN 60332-1-2 

ȫɉɊɆɁɏɀȺɆɉɊɔ ɂ ȼȽɁɉɊȺɀɖ 
ɄȸɉȽɃ 

Ț ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ DIN EN 60811-2-1 

ȵɂɈȸɅɀɈɆȺȸɅɀȽ țȸɃɔȺȸɅɀȿɀɈɆȺȸɅɅȸɗ ɄȽȼɅȸɗ ɆɇɃȽɊɂȸ, ɆɇɊɀɏȽɉɂȸɗ ɇɃɆɊɅɆɉɊɔ ɆɂɆɃɆ 85% 

ȨȸȿȻɈɋȿɂȸ ɅȸɊɗȾȽɅɀɗ ɀ 
ɋɉɀɃȽɅɀȽ 

ȩɆ ɉɊȸɃɔɅɆɁ ɆɇɃȽɊɂɆɁ, ȻȸɃɔȺȸɅɀȿɀɈɆȺȸɅɅɓɁ 

ȜɃɀɅȸ ɂȸȹȽɃɗ 5 Ʉ, 10 Ʉ, 20 Ʉ, 30 Ʉ 

ȨȸȹɆɏȸɗ ɊȽɄɇȽɈȸɊɋɈȸ ȧɈɀ ɄɆɅɊȸȾȽ Ⱥ ɉɊȸɎɀɆɅȸɈɅɆɄ ɇɆɃɆȾȽɅɀɀ: -50...+105 ÁC; ɉ ɉɆɍɈȸɅȽɅɀȽɄ 
ɇɆȼȺɀȾɅɆɉɊɀ ɂȸȹȽɃɗ -25...+105 ÁC 

 

ȟȸɑɀɊȸ ɆɊ 
ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ  
 

ȤɆȾɅɆ ȿȸɂȸȿȸɊɔ ɇɈɀȹɆɈ ɉɆ ȺɉɊɈɆȽɅɅɆɁ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ ȼɃɗ ɈȸȿɃɀɏɅɓɍ 
ɉȽɈɊɀɌɀɂȸɎɀɁ: 
ȥɉȿ ɂȻɅȻɂȻ ȿɆɚ ɎɌɍȻɈɉȽɆɀɈɈɖɐ ȻɅɌɀɌɌɎȻɋɉȽ, ɉɊɑɃɚ NA "ȢȻɔɃɍȻ ɉɍ ɊɀɋɀɈȻɊɋɚɁɀɈɃɚ". 
 

ȜɀȸɇȸȿɆɅ ȺɍɆȼɅɆȻɆ 
ɅȸɇɈɗȾȽɅɀɗ 

ȟɅȸɏȽɅɀɗ ɉɆɆɊȺȽɊɉɊȺɋɖɊ ɉɇȽɎɀɌɀɂȸɎɀɗɄ ȼɃɗ ɅȸɇɈɗȾȽɅɀɗ ɇɀɊȸɅɀɗ 
(È ä  25) 1) 

ȩɆɇɈɆɊɀȺɃȽɅɀȽ Ʌȸ ɂȸɅȸɃ 2 * 0,5 ȦɄ Ʉȸɂɉ. 

ȥȸɇɈɗȾȽɅɀȽ ɇɈɆȹɆɗ 
ɇɆɉɊɆɗɅɅɆȻɆ ɊɆɂȸ 

400...700 Ț 

ȟɅȸɏȽɅɀȽ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ 
ȼɃɗ ɆɊɂɃɖɏȽɅɀɗ 

800 Ț 

ȝɄɂɆɉɊɔ ɇɈɀ ɏȸɉɊɆɊȽ 1 ȤțɎ < 1,5 ɇȬ 

ȥɆɄɀɅȸɃɔɅɓɁ ɊɆɂ ɈȸȿɈɗȼȸ 
(8/20 Ʉɂɉ) 

10 ɂA 

ȜɀȸɇȸȿɆɅ ɊȽɄɇȽɈȸɊɋɈ -40...+85 ÁC 

1)  ȥȸɇɈɗȾȽɅɀȽ ɇɆɅɀȾȸȽɊɉɗ Ⱥ ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ ȺɅɋɊɈȽɅɅɀɄ ɉɆɇɈɆɊɀȺɃȽɅɀȽɄ IɄɀɅ.  ̐ Ri 
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 Ț ȿȸȺɀɉɀɄɆɉɊɀ ɆɊ ɂɃȸɉɉȸ ɊȽɄɇȽɈȸɊɋɈɓ ɇɈɀɄȽɅɗɖɊɉɗ ɆȻɈȸɅɀɏȽɅɀɗ ɊȽɄɇȽɈȸɊɋɈɓ 
ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ ȼɃɗ ɀɉɇɆɃɅȽɅɀɁ ɇɈɀȹɆɈȸ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ (È ä  41) 
 

 

ȨȸȹɆɏɀȽ ɍȸɈȸɂɊȽɈɀɉɊɀɂɀ 

ȥɆɈɄȸɃɔɅɓȽ ɈȸȹɆɏɀȽ 
ɋɉɃɆȺɀɗ 
 

ƴ ȧɈȽȼȽɃɓ ɆɐɀȹɆɂ Ⱥ ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ ISO/DIN 11631 
ƴ +20...+30 ÁC 
ƴ 2é4 ȹȸɈ 
ƴ ȩɀɉɊȽɄȸ ɂȸɃɀȹɈɆȺɂɀ ɉɆɆɊȺȽɊɉɊȺɋȽɊ ȻɆɉɋȼȸɈɉɊȺȽɅɅɓɄ ɉɊȸɅȼȸɈɊȸɄ 
ƴ ȢȸɃɀȹɈɆȺɂȸ ɉ ɇɈɀɉɆȽȼɀɅȽɅɀȽɄ ɂ ɇɈɆɎȽɉɉɋ ɉɆȻɃȸɉɅɆ ɉɆɆɊȺȽɊɉɊȺɋɖɑȽɄɋ ɉɊȸɅȼȸɈɊɋ. 

 

 ȜɃɗ ɇɆɃɋɏȽɅɀɗ ȼɆɇɆɃɅɀɊȽɃɔɅɆɁ ɀɅɌɆɈɄȸɎɀɀ Ɇ ɇɆȻɈȽɐɅɆɉɊɗɍ ɀȿɄȽɈȽɅɀɗ ɀɉɇɆɃɔȿɋɁɊȽ 
ɇɈɆȻɈȸɄɄɅɆȽ ɆȹȽɉɇȽɏȽɅɀȽ ȼɃɗ ȺɓȹɆɈȸ ɀ ɆɇɈȽȼȽɃȽɅɀɗ ɈȸȿɄȽɈɆȺ ɇɈɀȹɆɈȸ Applicator  
(È ä  78) 
 

 

ȤȸɂɉɀɄȸɃɔɅȸɗ 
ɇɆȻɈȽɐɅɆɉɊɔ ɀȿɄȽɈȽɅɀɗ 
 

șȸȿɆȺȸɗ ɇɆȻɈȽɐɅɆɉɊɔ 

ȠȟȤ = ɆɊ ȿɅȸɏȽɅɀɗ ɀȿɄȽɈɗȽɄɆɁ ȺȽɃɀɏɀɅɓ; ȚȧȜ = ɆɊ ȺȽɈɍɅȽȻɆ ɇɈȽȼȽɃȸ ɀȿɄȽɈȽɅɀɁ, Re = ɏɀɉɃɆ 
ȨȽɁɅɆɃɔȼɉȸ 

ȦȹɒȽɄɅɓɁ ɈȸɉɍɆȼ 

ȧɆȻɈȽɐɅɆɉɊɔ ɀȿɄȽɈȽɅɀɗ ɆȹɒȽɄɅɆȻɆ ɈȸɉɍɆȼȸ ȿȸȺɀɉɀɊ ɆɊ ɏɀɉɃȸ ȨȽɁɅɆɃɔȼɉȸ ɀ ɉȾɀɄȸȽɄɆɉɊɀ 
ɇɈɆȼɋɂɊȸ ȺɆ ȺɈȽɄɗ ɀȿɄȽɈȽɅɀɗ: 

 

 

ȦɊɂɃɆɅȽɅɀȽ ȿɅȸɏȽɅɀɗ ɆȹɒȽɄɅɆȻɆ ɈȸɉɍɆȼȸ (ȸȹɉɆɃɖɊɅɆȻɆ) ɆɊ ɇɆɂȸȿȸɅɀɁ  
ɇɈɀȹɆɈȸ 

 

Ȫɀɇ ɇɈɆȼɋɂɊȸ ȥȽɉȾɀɄȸȽɄɓɁ ȩȾɀɄȸȽɄɓɁ 1) 

ȜɀȸɇȸȿɆɅ Re ȦɊɂɃɆɅȽɅɀȽ ȿɅȸɏȽɅɀɗ ɀȿɄȽɈɗȽɄɆɁ 
ȺȽɃɀɏɀɅɓ 

ȩɊȸɅȼȸɈɊ ȩɊȸɅȼȸɈɊ 

R1...R2 A2 < 10 % < 10 % 

R2...ReɄȸɂɉ. A1 < 0,75 % < 1,0 % 

1)  ȩɇȽɎɀɌɀɂȸɎɀɀ ɇɆ ɊɆɏɅɆɉɊɀ ɉɆȹɃɖȼȸɖɊɉɗ Ⱥ ɋɉɃɆȺɀɗɍ ȼɆ 75 Ʉ/ɉ 

 

ȯɀɉɃȸ ȨȽɁɅɆɃɔȼɉȸ 
 

ȥȽɉȾɀɄȸȽɄɓɁ ȩȾɀɄȸȽɄɓɁ 

ȩɊȸɅȼȸɈɊ ȩɊȸɅȼȸɈɊ 

R1 5000 

R2 20000 
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ȪȽɄɇȽɈȸɊɋɈȸ 

ƴ ȥȸɉɓɑȽɅɅɓɁ ɇȸɈ ɀ ȾɀȼɂɆɉɊɀ ɇɈɀ ɂɆɄɅȸɊɅɆɁ ɊȽɄɇȽɈȸɊɋɈȽ, ȽɉɃɀ ɇɈɀɄȽɅɗȽɊɉɗ  
T > 100 ÁC: < 1 ÁC 

ƴ țȸȿ: <1 % ȠȟȤ [Ȣ] 

ȚɈȽɄɗ ɅȸɈȸɉɊȸɅɀɗ 50 % (ɇɈɀ ɇȽɈȽɄȽɐɀȺȸɅɀɀ ɇɆȼ ȺɆȼɆɁ, Ⱥ ɉɆɆɊȺȽɊɉɊȺɀɀ ɉ IEC 60751): 8 ɉ 

ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ (ɅȸɉɓɑȽɅɅɓɁ ɇȸɈ): 

ƴ ȩɂɆɈɆɉɊɔ ɇɆɊɆɂȸ 20...50 Ʉ/ɉ, T > 150 ÁC ɀɃɀ (423 K) 
ð Re > 20000: <1,7 % ȠȟȤ 
ð Re ɄȽȾȼɋ 5000 ɀ 20000: < 1,7% ȚȧȜ 

ƴ ȩɂɆɈɆɉɊɔ ɇɆɊɆɂȸ 10...70 Ʉ/ɉ, T > 140 ÁC ɀɃɀ (413 K) 
ð Re > 20000: <2 % ȠȟȤ 
ð Re ɄȽȾȼɋ 5000 ɀ 20000: < 2 % ȚȧȜ 

 

 ȜɃɗ ɇɆȻɈȽɐɅɆɉɊȽɁ ɀȿɄȽɈȽɅɀɗ, ɇȽɈȽɏɀɉɃȽɅɅɓɍ Ⱥ ɉɃȽȼɋɖɑȽɄ ɈȸȿȼȽɃȽ, ɊɈȽȹɋȽɊɉɗ 
ɀɉɇɆɃɔȿɆȺȸɅɀȽ Cerabar S. ȧɆȻɈȽɐɅɆɉɊɔ ɀȿɄȽɈȽɅɀɗ, ɀɉɇɆɃɔȿɋȽɄȸɗ ȼɃɗ ɈȸɉɏȽɊȸ 
ɇɆȻɈȽɐɅɆɉɊɀ ɀȿɄȽɈɗȽɄɆȻɆ ȼȸȺɃȽɅɀɗ, ɉɆɉɊȸȺɃɗȽɊ 0,15%. 
 

ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ ɇȽɈȽȻɈȽɊɆȻɆ ɇȸɈȸ ɀ Ȼȸȿȸ (ɆȼɀɅ Ȼȸȿ ȹȽȿ ɇɈɀɄȽɉȽɁ, ɉɄȽɉɔ ȻȸȿɆȺ, ȺɆȿȼɋɍ: 
NEL40; ɇɈɀɈɆȼɅɓɁ Ȼȸȿ: ISO 12213-2 ɉɆȼȽɈȾɀɊ AGA8-DC92, AGA NX-19, ISO 12213-3 
ɉɆȼȽɈȾɀɊ SGERG-88 ɀ AGA8, ɄȽɊɆȼ ȹɈɋɊɊɆ 1) 

ƴ Re > 20 000 ɀ ɈȸȹɆɏȽȽ ȼȸȺɃȽɅɀȽ < 40 ȹȸɈ ȸȹɉ.: Ñ1,7 % ȠȟȤ 
ƴ Re ɄȽȾȼɋ 5000 ɀ 20000, ɈȸȹɆɏȽȽ ȼȸȺɃȽɅɀȽ < 40 ȹȸɈ, ȸȹɉ.: 1,7% ȚȧȜ 
ƴ Re > 20000, ɈȸȹɆɏȽȽ ȼȸȺɃȽɅɀȽ < 120 ȹȸɈ, ȸȹɉ.: 2,6 % ȠȟȤ 
ƴ Re ɄȽȾȼɋ 5000 ɀ 20000, ɈȸȹɆɏȽȽ ȼȸȺɃȽɅɀȽ < 120 ȹȸɈ, ȸȹɉ.: 2,6 % ȚȧȜ 

ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ (ȺɆȼȸ) 

ƴ Re 20000: <0,85 % ȠȟȤ 
ƴ Re ɄȽȾȼɋ 5000 ɀ 20000: < 0,85 % ȚȧȜ 

ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ (ȼɃɗ ȾɀȼɂɆɉɊȽɁ, ɆɇɈȽȼȽɃɗȽɄɓɍ ȿȸɂȸȿɏɀɂɆɄ) 

ȜɃɗ ɋɂȸȿȸɅɀɗ ɊɆɏɅɆɉɊɀ ɉɀɉɊȽɄɓ ɀȿɄȽɈȽɅɀɗ Endress+Hauser ɊɈȽȹɋɖɊɉɗ ȼȸɅɅɓȽ Ɇ ɊɀɇȽ 
ȾɀȼɂɆɉɊɀ ɀ ȽȽ ɈȸȹɆɏȽɁ ɊȽɄɇȽɈȸɊɋɈȽ, ɃɀȹɆ ɊȸȹɃɀɏɅɓȽ ȼȸɅɅɓȽ Ɇ ȿȸȺɀɉɀɄɆɉɊɀ ɄȽȾȼɋ 
ɇɃɆɊɅɆɉɊɔɖ ȾɀȼɂɆɉɊɀ ɀ ɊȽɄɇȽɈȸɊɋɈɆɁ. 

ȪɋɃɇɀɋ 

ƴ ȘɎȽɊɆɅ ɀȿɄȽɈɗȽɊɉɗ ɇɈɀ ɊȽɄɇȽɈȸɊɋɈȽ ȾɀȼɂɆɉɊɀ +70é+90 ÁC. 
ƴ ȜɃɗ ɕɊɆȻɆ Ⱥ ɊɈȸɅɉɄɀɊɊȽɈ ɅȽɆȹɍɆȼɀɄɆ ȺȺȽɉɊɀ ɇȸɈȸɄȽɊɈ ɕɊȸɃɆɅɅɆɁ ɊȽɄɇȽɈȸɊɋɈɓ (Ⱥ ȼȸɅɅɆɄ 
ɉɃɋɏȸȽ 80 ÁC), ɇȸɈȸɄȽɊɈ ɕɊȸɃɆɅɅɆɁ ɇɃɆɊɅɆɉɊɀ (Ⱥ ȼȸɅɅɆɄ ɉɃɋɏȸȽ 720,00 ɂȻ/Ʉ3) ɀ ɇȸɈȸɄȽɊɈ 
ɂɆɕɌɌɀɎɀȽɅɊȸ ɃɀɅȽɁɅɆȻɆ ɈȸɉɐɀɈȽɅɀɗ (Ⱥ ȼȸɅɅɆɄ ɉɃɋɏȸȽ 18,0298 ī 10E-4 1/ÁC). 

ƴ Ȧȹɑȸɗ ɇɆȻɈȽɐɅɆɉɊɔ ɉɀɉɊȽɄɓ, ɂɆɊɆɈȸɗ Ⱥ ɇɈɀȺȽȼȽɅɅɆɄ ȺɓɐȽ ɇɈɀɄȽɈȽ ɉɆɉɊȸȺɃɗȽɊ ɄȽɅȽȽ 
0,9 %, ɉɂɃȸȼɓȺȸȽɊɉɗ ɀȿ ɉɃȽȼɋɖɑɀɍ ɇɆȻɈȽɐɅɆɉɊȽɁ ɀȿɄȽɈȽɅɀɗ: ɇɆȻɈȽɐɅɆɉɊɔ ɀȿɄȽɈȽɅɀɗ 
ɆȹɒȽɄɅɆȻɆ ɈȸɉɍɆȼȸ, ɇɆȻɈȽɐɅɆɉɊɔ ɀȿɄȽɈȽɅɀɗ ɊȽɄɇȽɈȸɊɋɈɓ, ɇɆȻɈȽɐɅɆɉɊɔ ɀɉɇɆɃɔȿɋȽɄɆɁ 
ɂɆɈɈȽɃɗɎɀɀ ɇɃɆɊɅɆɉɊɀ ɀ ɊȽɄɇȽɈȸɊɋɈɓ (Ⱥ Ɋ.ɏ. ɀɊɆȻɆȺɆɁ ɇɆȻɈȽɐɅɆɉɊɀ ɇɃɆɊɅɆɉɊɀ). 

ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ (ȼɈɋȻɀȽ ɉɈȽȼɓ) 

ȟȸȺɀɉɀɊ ɆɊ ȺɓȹɈȸɅɅɆɁ ȾɀȼɂɆɉɊɀ ɀ ȿɅȸɏȽɅɀɗ ȼȸȺɃȽɅɀɗ, ɂɆɊɆɈɆȽ ȿȸȼȸɅɆ Ⱥ ɇȸɈȸɄȽɊɈȸɍ. 
ȥȽɆȹɍɆȼɀɄɆ ɇɈɆȺȽɉɊɀ ɀɅȼɀȺɀȼɋȸɃɔɅɓɁ ȸɅȸɃɀȿ ɆɐɀȹɆɂ. 

ȢɆɈɈȽɂɎɀɗ ɅȽɉɆɆɊȺȽɊɉɊȺɀɗ ȼɀȸɄȽɊɈȸ 

Ț ȺɀɍɈȽȺɆɄ ɈȸɉɍɆȼɆɄȽɈȽ Prowirl 200 ɈȽȸɃɀȿɆȺȸɅȸ ɂɆɈɈȽɂɎɀɗ ɆɊɂɃɆɅȽɅɀɁ ɂɆɕɌɌɀɎɀȽɅɊȸ 
ɂȸɃɀȹɈɆȺɂɀ, ɂɆɊɆɈɓȽ ȺɓȿȺȸɅɓ ɅȽɉɆɆɊȺȽɊɉɊȺɀȽɄ ȼɀȸɄȽɊɈɆȺ ɌɃȸɅɎȸ ɇɈɀȹɆɈȸ (ɅȸɇɈɀɄȽɈ, 
ASME B16.5/ɌɆɈɄȸ 80, DN 50) ɀ ɉɆɇɈɗȾȽɅɅɆɁ ɊɈɋȹɓ (ɅȸɇɈɀɄȽɈ, ASME B16.5/ɌɆɈɄȸ 40, DN 
50). ȧɈɀ ɂɆɈɈȽɂɎɀɀ ɅȽɉɆɆɊȺȽɊɉɊȺɀɗ ȼɀȸɄȽɊɈɆȺ ɅȽ ɉɃȽȼɋȽɊ ɇɈȽȺɓɐȸɊɔ ɇɈȽȼȽɃɔɅɓȽ ȿɅȸɏȽɅɀɗ 
(ɋɂȸȿȸɅɓ ɅɀȾȽ), ȼɃɗ ɂɆɊɆɈɓɍ ɊȸɂȾȽ ɇɈɆȺɆȼɀɃɀɉɔ ɊȽɉɊɆȺɓȽ ɀȿɄȽɈȽɅɀɗ. 

Ȝɀɉɂ (ȹȽcɌɃȸɅɎȽȺɆȽ ɀɉɇɆɃɅȽɅɀȽ): 

ƴ DN 15: Ñ15 % ȺɅɋɊɈȽɅɅȽȻɆ ȼɀȸɄȽɊɈȸ 
ƴ DN 25: Ñ12 % ȺɅɋɊɈȽɅɅȽȻɆ ȼɀȸɄȽɊɈȸ 
ƴ DN 40: Ñ9 % ȺɅɋɊɈȽɅɅȽȻɆ ȼɀȸɄȽɊɈȸ 
ƴ DN Ó 50: Ñ8 % ȺɅɋɊɈȽɅɅȽȻɆ ȼɀȸɄȽɊɈȸ 
ȝɉɃɀ ɉɊȸɅȼȸɈɊɅɓɁ ȺɅɋɊɈȽɅɅɀɁ ȼɀȸɄȽɊɈ ȿȸɂȸȿȸɅɅɆȻɆ ɇɈɀɉɆȽȼɀɅȽɅɀɗ ɂ ɇɈɆɎȽɉɉɋ ɆɊɃɀɏȸȽɊɉɗ ɆɊ 
ȺɅɋɊɈȽɅɅȽȻɆ ȼɀȸɄȽɊɈȸ ɉɆɇɈɗȾȽɅɅɆɁ ɊɈɋȹɓ, ɉɃȽȼɋȽɊ ɆȾɀȼȸɊɔ ȼɆɇɆɃɅɀɊȽɃɔɅɆɁ ɇɆȻɈȽɐɅɆɉɊɀ 
ɀȿɄȽɈȽɅɀɗ ɇɈɀȹɃɀȿɀɊȽɃɔɅɆ 2%. 
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Endress+Hauser  35 

 
ȧɈɀɄȽɈ 

ȚɃɀɗɅɀȽ ɅȽɉɆɆɊȺȽɊɉɊȺɀɗ ȼɀȸɄȽɊɈɆȺ ȹȽȿ ɀɉɇɆɃɔȿɆȺȸɅɀɗ ɌɋɅɂɎɀɀ ɂɆɈɈȽɂɊɀɈɆȺɂɀ: 
ƴ ȩɆɇɈɗȾȽɅɅȸɗ ɊɈɋȹȸ DN 100, ɌɆɈɄȸ 80 
ƴ ȬɃȸɅȽɎ ɇɈɀȹɆɈȸ DN 100, ɌɆɈɄȸ 40 
ƴ ȧɈɀ ɊȸɂɆɄ ɇɆɃɆȾȽɅɀɀ ɋɉɊȸɅɆȺɂɀ ɅȽɉɆɆɊȺȽɊɉɊȺɀȽ ȼɀȸɄȽɊɈɆȺ ɉɆɉɊȸȺɀɊ 5 ɄɄ. ȝɉɃɀ ɌɋɅɂɎɀɗ 
ɂɆɈɈȽɂɊɀɈɆȺɂɀ ɅȽ ɀɉɇɆɃɔȿɋȽɊɉɗ, ɉɃȽȼɋȽɊ ɆȾɀȼȸɊɔ ȼɆɇɆɃɅɀɊȽɃɔɅɆɁ ɇɆȻɈȽɐɅɆɉɊɀ ɀȿɄȽɈȽɅɀɗ 
ɇɈɀȹɃɀȿɀɊȽɃɔɅɆ 2%. 

 

 
ȜɃɗ ɇɆɃɋɏȽɅɀɗ ɇɆȼɈɆȹɅɆɁ ɀɅɌɆɈɄȸɎɀɀ Ɇ ɂɆɈɈȽɂɊɀɈɆȺɂȽ ɅȽɉɆɆɊȺȽɊɉɊȺɀɗ ȼɀȸɄȽɊɈɆȺ 
ɉɄ. ɀɅɉɊɈɋɂɎɀɖ ɇɆ ɕɂɉɇɃɋȸɊȸɎɀɀ (È ä  79) 

ȧɆȻɈȽɐɅɆɉɊɔ ȺɓɍɆȼȸ  

ȠȟȤ = ɆɊ ȿɅȸɏȽɅɀɗ ɀȿɄȽɈɗȽɄɆɁ ȺȽɃɀɏɀɅɓ 

ȭɉɅɉȽɖɄ Ƚɖɐɉȿ 

ȧɆȻɈȽɐɅɆɉɊɔ Ñ10 ɄɂȘ 

ȣɇɊɎɆɗɌɈɖɄ/ɒȻɌɍɉɍɈɖɄ Ƚɖɐɉȿ 

ȧɆȻɈȽɐɅɆɉɊɔ Ȥȸɂɉ. Ñ100 ppm ȠȟȤ 
 

ȧɆȺɊɆɈɗȽɄɆɉɊɔ 
 

ȠȟȤ = ɆɊ ȿɅȸɏȽɅɀɗ ɀȿɄȽɈɗȽɄɆɁ ȺȽɃɀɏɀɅɓ  

Ñ0,2 % ȠȟȤ 

ȚɈȽɄɗ ɆɊɂɃɀɂȸ 
 

ȝɉɃɀ ȼɃɗ ȺɉȽɍ ɅȸɉɊɈȸɀȺȸȽɄɓɍ ɌɋɅɂɎɀɁ ȿɅȸɏȽɅɀɁ ȺɈȽɄȽɅɀ ɌɀɃɔɊɈȸɎɀɀ (ȺɓɈȸȺɅɀȺȸɅɀȽ 
ɇɆɊɆɂȸ, ȺɓɈȸȺɅɀȺȸɅɀȽ ȺɓȺɆȼɀɄɓɍ ȿɅȸɏȽɅɀɁ, ɇɆɉɊɆɗɅɅȸɗ ȺɈȽɄȽɅɀ ɊɆɂɆȺɆȻɆ ȺɓɍɆȼȸ, 
ɇɆɉɊɆɗɅɅȸɗ ȺɈȽɄȽɅɀ ɏȸɉɊɆɊɅɆȻɆ ȺɓɍɆȼȸ, ɇɆɉɊɆɗɅɅȸɗ ȺɈȽɄȽɅɀ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ ɉɆɉɊɆɗɅɀɗ) 
ɋɉɊȸɅɆȺɃȽɅɆ ȿɅȸɏȽɅɀȽ 0, ȼɃɗ ɏȸɉɊɆɊ ȺɀɍɈȽɆȹɈȸȿɆȺȸɅɀɗ 10 țɎ ɀ ȺɓɐȽ ȺɆȿɄɆȾɅɆ ɋȺȽɃɀɏȽɅɀȽ 
ȺɈȽɄȽɅɀ ɆɊɂɃɀɂȸ/ȺɈȽɄȽɅɀ ɅȸɈȸɉɊȸɅɀɗ ɇȽɈȽɍɆȼɅɆɁ ɍȸɈȸɂɊȽɈɀɉɊɀɂɀ Ⱥ ɈȸȿɄȽɈȽ 100 ɄɉȽɂ. 

ȧɈɀ ɏȸɉɊɆɊȽ ɀȿɄȽɈȽɅɀɗ < 10 țɎ ȺɈȽɄɗ ɆɊɂɃɀɂȸ ɉɆɉɊȸȺɃɗȽɊ  > 100 Ʉɉ ɀ ɄɆȾȽɊ ȼɆɍɆȼɀɊɔ ȼɆ 10 ɉ. 
TǸ ɉɆɆɊȺȽɊɉɊȺɋȽɊ ɉɈȽȼɅȽɄɋ ɇȽɈɀɆȼɋ ȺɀɍɈȽɆȹɈȸȿɆȺȸɅɀɗ Ⱥ ɇɆɊɆɂȽ ȾɀȼɂɆɉɊɀ. 

ȚɃɀɗɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ 
ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ 

ȠȟȤ = ɆɊ ȿɅȸɏȽɅɀɗ ɀȿɄȽɈɗȽɄɆɁ ȺȽɃɀɏɀɅɓ 
 

ȪɆɂɆȺɓɁ ȺɓɍɆȼ 

ȜɆɇɆɃɅɀɊȽɃɔɅȸɗ ɇɆȻɈȽɐɅɆɉɊɔ, ɆɊɅɆɉɀɊɉɗ ɂ ȼɀȸɇȸȿɆɅɋ 16 ɄȘ: 

ȪȽɄɇȽɈȸɊɋɈɅɓɁ 
ɂɆɕɌɌɀɎɀȽɅɊ Ⱥ ɅɋɃȽȺɆɁ 
ɊɆɏɂȽ (4 ɄȘ) 

0,02%/10 K 

ȪȽɄɇȽɈȸɊɋɈɅɓɁ 
ɂɆɕɌɌɀɎɀȽɅɊ ɇɆ 
ȼɀȸɇȸȿɆɅɋ (20 ɄȘ) 

0,05 %/10 K 

ȠɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ ȺɓɍɆȼ 

ȪȽɄɇȽɈȸɊɋɈɅɓɁ 
ɂɆɕɌɌɀɎɀȽɅɊ 

Ȥȸɂɉ. Ñ100 ppm ȠȟȤ 

 

ȫɉɊȸɅɆȺɂȸ 
ȩɇȽɎɀȸɃɔɅɓȽ ɇɈɀɉɇɆɉɆȹɃȽɅɀɗ, ɅȸɇɈɀɄȽɈ ɆɇɆɈɓ, ɅȽ ɊɈȽȹɋɖɊɉɗ. ȚɅȽɐɅɀȽ ȺɆȿȼȽɁɉɊȺɀɗ 
ȿȸȻɃɋɐȸɖɊɉɗ ɂɆɅɉɊɈɋɂɎɀȽɁ ɇɈɀȹɆɈȸ. 

 

ȤȽɉɊɆ ɋɉɊȸɅɆȺɂɀ 
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ȦɈɀȽɅɊȸɎɀɗ 
 

ȜɃɗ ɊɆɏɅɆȻɆ ɀȿɄȽɈȽɅɀɗ ɆȹɒȽɄɅɆȻɆ ɈȸɉɍɆȼȸ ȺɀɍɈȽȺɓɄɀ ɈȸɉɍɆȼɆɄȽɈȸɄɀ ɊɈȽȹɋȽɊɉɗ ɇɆɃɅɆɉɊɔɖ 
ɉɌɆɈɄɀɈɆȺȸɅɅɓɁ ɇɈɆɌɀɃɔ ɇɆɊɆɂȸ. 

ȜɃɗ ɇɈȸȺɀɃɔɅɆɁ ɋɉɊȸɅɆȺɂɀ ɉȽɅɉɆɈȸ ɋȹȽȼɀɊȽɉɔ Ⱥ ɊɆɄ, ɏɊɆ ɅȸɇɈȸȺɃȽɅɀȽ ɉɊɈȽɃɂɀ Ʌȸ ȿȸȺɆȼɉɂɆɁ 
ɊȸȹɃɀɏɂȽ ɉȽɅɉɆɈȸ ɉɆȺɇȸȼȸȽɊ ɉ ɅȸɇɈȸȺɃȽɅɀȽɄ ɇɆɊɆɂȸ ɇɈɆȼɋɂɊȸ. 

ȫɉɊȸɅɆȺɂȸ ɇɈɀȹɆɈȸ Ʌȸ ɊɈɋȹȽ, ɂȸɂ ɇɈȸȺɀɃɆ, ȺɆȿɄɆȾɅȸ ɉ ɃɖȹɆɁ ɆɈɀȽɅɊȸɎɀȽɁ. ȪȽɄ ɅȽ ɄȽɅȽȽ, 
ɅȽɆȹɍɆȼɀɄɆ ɇɈɀɅɀɄȸɊɔ ȺɆ ȺɅɀɄȸɅɀȽ ɉɃȽȼɋɖɑɀȽ ɊɈȽȹɆȺȸɅɀɗ: 
 

ȦɈɀȽɅɊȸɎɀɗ ȢɆɄɇȸɂɊɅɆȽ 
ɀɉɇɆɃɅȽɅɀȽ 

ȨȸȿȼȽɃɔɅɆȽ 
ɀɉɇɆɃɅȽɅɀȽ 

A ȚȽɈɊɀɂȸɃɔɅȸɗ ɆɈɀȽɅɊȸɎɀɗ 

 

Â Â  1) Â Â  

B țɆɈɀȿɆɅɊȸɃɔɅȸɗ ɆɈɀȽɅɊȸɎɀɗ, ɊɈȸɅɉɄɀɊɊȽɈ 
ɅȸɇɈȸȺɃȽɅ ȺȺȽɈɍ 

 

Â  Â  2) 3) Â Â  

C țɆɈɀȿɆɅɊȸɃɔɅȸɗ ɆɈɀȽɅɊȸɎɀɗ, ɊɈȸɅɉɄɀɊɊȽɈ 
ɅȸɇɈȸȺɃȽɅ ȺɅɀȿ 

 

Â  Â  4) 5) Â Â  

D țɆɈɀȿɆɅɊȸɃɔɅȸɗ ɆɈɀȽɅɊȸɎɀɗ, ɊɈȸɅɉɄɀɊɊȽɈ 
ɅȸɇɈȸȺɃȽɅ ȺȹɆɂ  

Â  Â  4) Â Â  

1)  Ț ɉɃɋɏȸȽ ɈȸȹɆɊɓ ɉ ȾɀȼɂɆɉɊɗɄɀ ɇɆɊɆɂ Ⱥ ȺȽɈɊɀɂȸɃɔɅɓɍ ɊɈɋȹȸɍ ȼɆɃȾȽɅ ȹɓɊɔ ȺɆɉɍɆȼɗɑɀɄ ȺɆ ɀȿȹȽȾȸɅɀȽ 
ɏȸɉɊɀɏɅɆȻɆ ɆɇɆɈɆȾɅȽɅɀɗ ɊɈɋȹɓ (Ɉɀɉ. A). ȥȽɋɉɊɆɁɏɀȺɆȽ ɀȿɄȽɈȽɅɀȽ ɈȸɉɍɆȼȸ. ȧɈɀ ȺȽɈɊɀɂȸɃɔɅɆɁ 
ɆɈɀȽɅɊȸɎɀɀ ɀ ɅȸɇɈȸȺɃȽɅɀɀ ɇɆɊɆɂȸ ȺɅɀȿ ȼɃɗ ɆȹȽɉɇȽɏȽɅɀɗ ɂɆɈɈȽɂɊɅɓɍ ɀȿɄȽɈȽɅɀɁ ɈȸɉɍɆȼȸ ȾɀȼɂɆɉɊɀ 
ɅȽɆȹɍɆȼɀɄɆ ɇɆɃɅɆɉɊɔɖ ȿȸɇɆɃɅɗɊɔ ɊɈɋȹɋ.  

2)  ȚɆȿɄɆȾȽɅ ɇȽɈȽȻɈȽȺ ɕɃȽɂɊɈɆɅɅɓɍ ɂɆɄɇɆɅȽɅɊɆȺ. ȝɉɃɀ ɊȽɄɇȽɈȸɊɋɈȸ ȾɀȼɂɆɉɊɀ Ó 200ÁC, ɊɆ ɇɈɀȹɆɈ Ⱥ 
ȹȽɉɌɃȸɅɎȽȺɆɄ ɀɉɇɆɃɅȽɅɀɀ (Prowirl D) ɉ ɅɆɄɀɅȸɃɔɅɓɄ ȼɀȸɄȽɊɈɆɄ DN 100 ɀ DN 150 ȿȸɇɈȽɑȸȽɊɉɗ 
ɋɉɊȸɅȸȺɃɀȺȸɊɔ ɉ ɆɈɀȽɅɊȸɎɀȽɁ B.  

3)  Ț ɉɃɋɏȸȽ ɈȸȹɆɊɓ ɉ ȻɆɈɗɏɀɄɀ ɉɈȽȼȸɄɀ (ɅȸɇɈɀɄȽɈ, ɇȸɈɆɄ ɀɃɀ ȾɀȼɂɆɉɊɔɖ ɉ ɊȽɄɇȽɈȸɊɋɈɆɁ (TM)  
> 200 ÁC): ɆɈɀȽɅɊȸɎɀɗ C ɀɃɀ D  

4)  Ț ɉɃɋɏȸȽ ɈȸȹɆɊɓ ɉ ɆɏȽɅɔ ɍɆɃɆȼɅɓɄɀ ȾɀȼɂɆɉɊɗɄɀ (ɅȸɇɈɀɄȽɈ, ȾɀȼɂɀɄ ȸȿɆɊɆɄ): ɆɈɀȽɅɊȸɎɀɗ B ɀɃɀ D  
5)  ȜɃɗ ɆɇɎɀɀ "ȦȹɅȸɈɋȾȽɅɀȽ ȺɃȸȾɅɆȻɆ ɇȸɈȸ": ɆɈɀȽɅɊȸɎɀɗ C 

ȤɀɅɀɄȸɃɔɅɆȽ ɈȸɉɉɊɆɗɅɀȽ ɀ ȼɃɀɅȸ ɂȸȹȽɃɗ 

ȜɃɗ ɆȹȽɉɇȽɏȽɅɀɗ ȹȽɉɇɈȽɇɗɊɉɊȺȽɅɅɆȻɆ ȼɆɉɊɋɇȸ ɂ ɇɈɀȹɆɈɋ Ⱥ ɎȽɃɗɍ ɊȽɍɅɀɏȽɉɂɆȻɆ ɆȹɉɃɋȾɀȺȸɅɀɗ 
ɈȽɂɆɄȽɅȼɋȽɊɉɗ ɉɆȹɃɖȼȸɊɔ ɉɃȽȼɋɖɑɀȽ ɈȸȿɄȽɈɓ: 
ƴ ȤɀɅɀɄȸɃɔɅɆȽ ɉȺɆȹɆȼɅɆȽ ɈȸɉɉɊɆɗɅɀȽ (A) ȺɆ ȺɉȽɍ ɅȸɇɈȸȺɃȽɅɀɗɍ = 100 ɄɄ 
ƴ ȜɃɀɅȸ ɉɆȽȼɀɅɀɊȽɃɔɅɆȻɆ ɂȸȹȽɃɗ (L): L + 150 ɄɄ 

 

 

ț ȧɃɈɃɇȻɆɗɈɖɄ ɂȻɂɉɋ Ƚɉ ȽɌɀɐ ɈȻɊɋȻȽɆɀɈɃɚɐ  
L ȭɋɀȼɎɀɇȻɚ ȿɆɃɈȻ ɅȻȼɀɆɚ 
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ȚɈȸɑȽɅɀȽ ɂɆɈɇɋɉȸ ɕɃȽɂɊɈɆɅɅɆɁ ȺɉɊȸȺɂɀ ɀ ȼɀɉɇɃȽɗ 

ȢɆɈɇɋɉ ɕɃȽɂɊɈɆɅɅɆɁ ȺɉɊȸȺɂɀ ɄɆȾɅɆ ȺɈȸɑȸɊɔ Ʌȸ ɆɇɆɈȽ ɂɆɈɇɋɉȸ Ⱥ ɃɖȹɆɄ ɅȸɇɈȸȺɃȽɅɀɀ Ʌȸ 360Á. 
ȜɀɉɇɃȽɁ ɄɆȾɅɆ ȺɈȸɑȸɊɔ ɉ ɐȸȻɆɄ 45Á. ȵɊɆ ɆȿɅȸɏȸȽɊ, ɏɊɆ ɋȼɆȹɅɆȽ ɏɊȽɅɀȽ ɇɆɂȸȿȸɅɀɁ ȼɀɉɇɃȽɁ 
ɆȹȽɉɇȽɏɀȺȸȽɊɉɗ ɇɈɀ ɃɖȹɆɁ ɆɈɀȽɅɊȸɎɀɀ. 

ȚɍɆȼɅɆɁ ɀ ȺɓɍɆȼɅɆɁ 
ɇɈɗɄɓȽ ɋɏȸɉɊɂɀ 
 

ȜɃɗ ȼɆɉɊɀȾȽɅɀɗ ɋɂȸȿȸɅɅɆȻɆ ɋɈɆȺɅɗ ɊɆɏɅɆɉɊɀ ɀȿɄȽɈɀɊȽɃɔɅɆȻɆ ɇɈɀȹɆɈȸ ɋɂȸȿȸɅɅɓȽ ɅɀȾȽ 
ȺɍɆȼɅɓȽ ɀ ȺɓɍɆȼɅɓȽ ɇɈɗɄɓȽ ɋɏȸɉɊɂɀ ȼɆɃȾɅɓ ȹɓɊɔ ɄɀɅɀɄȸɃɔɅɓɄɀ. ȝɉɃɀ ɅȸȹɃɖȼȸɖɊɉɗ 
ɇɈȽɇɗɊɉɊȺɀɗ ȼɃɗ ɇɆɊɆɂȸ, ɅȽɆȹɍɆȼɀɄɆ ɉɆȹɃɖȼȸɊɔ ɄȸɂɉɀɄȸɃɔɅɆȽ ɋɂȸȿȸɅɅɆȽ ȿɅȸɏȽɅɀɗ ȼɃɀɅɓ 
ɇɈɗɄɆȻɆ ȺɍɆȼɅɆȻɆ ɋɏȸɉɊɂȸ. 
 

 

å  11 ȧɃɈɃɇȻɆɗɈȻɚ ȿɆɃɈȻ ȽɐɉȿɈɉȾɉ Ƀ ȽɖɐɉȿɈɉȾɉ Ɋɋɚɇɖɐ ɎɒȻɌɍɅɉȽ ȿɆɚ ɋȻɂɆɃɒɈɖɐ ȽȻɋɃȻɈɍɉȽ 
ɊɋɀɊɚɍɌɍȽɃɄ ɈȻ ɊɎɍɃ ɊɉɍɉɅȻ 

h ȫȻɂɈɉɌɍɗ ȿɃȻɇɀɍɋɉȽ Ƚ ɇɀɌɍɀ ɋȻɌɓɃɋɀɈɃɚ 
1 ȬɉɅɋȻɔɀɈɃɀ ɈȻ ɉȿɃɈ ɋȻɂɇɀɋ ɈɉɇɃɈȻɆɗɈɉȾɉ ȿɃȻɇɀɍɋȻ 
2 ȫȻɌɓɃɋɀɈɃɀ 
3 T-ɉȼɋȻɂɈɖɄ ɊɀɋɀɐɉȿɈɃɅ 
4 ȩȿɈɉ ɅɉɆɀɈɉ 90Á 
5 ȟȽɉɄɈɉɀ ɅɉɆɀɈɉ 3D (2 ɊɋɉɍɃȽɉɌɍɉɚɔɃɐ ɅɉɆɀɈȻ 90Á, Ɉɀ Ƚ ɉȿɈɉɄ ɊɆɉɌɅɉɌɍɃ) 
6 ȟȽɉɄɈɉɀ ɅɉɆɀɈɉ (2 ɊɋɉɍɃȽɉɌɍɉɚɔɃɐ ɅɉɆɀɈȻ 90Á) 
7 ȫɀȾɎɆɃɋɎəɔɃɄ ɅɆȻɊȻɈ 

 

 ȝɉɃɀ ɊɈȽȹɋȽɄɓȽ ȺɍɆȼɅɓȽ ɇɈɗɄɓȽ ɋɏȸɉɊɂɀ ɆȹȽɉɇȽɏɀɊɔ ɅȽȺɆȿɄɆȾɅɆ, ɋɉɊȸɅɆȺɀɊȽ 
ɉɇȽɎɀȸɃɔɅɆ ɉɇɈɆȽɂɊɀɈɆȺȸɅɅɓɁ ɉɊȸȹɀɃɀȿȸɊɆɈ ɇɆɊɆɂȸ (È ä  41). 
 

ȩɊȸȹɀɃɀȿȸɊɆɈ ɇɆɊɆɂȸ 

ȝɉɃɀ ɊɈȽȹɋȽɄɓȽ ȺɍɆȼɅɓȽ ɇɈɗɄɓȽ ɋɏȸɉɊɂɀ ɆȹȽɉɇȽɏɀɊɔ ɅȽȺɆȿɄɆȾɅɆ, ɋɉɊȸɅɆȺɀɊȽ ɉɇȽɎɀȸɃɔɅɆ 
ɉɇɈɆȽɂɊɀɈɆȺȸɅɅɓɁ ɉɊȸȹɀɃɀȿȸɊɆɈ ɇɆɊɆɂȸ , ɂɆɊɆɈɓɁ ɄɆȾɅɆ ȿȸɂȸȿȸɊɔ Ⱥ Endress+Hauser. 
ȩɊȸȹɀɃɀȿȸɊɆɈ ɇɆɊɆɂȸ ɋɉɊȸɅȸȺɃɀȺȸȽɊɉɗ ɄȽȾȼɋ ȼȺɋɄɗ ɊɈɋȹɅɓɄɀ ɌɃȸɅɎȸɄɀ ɀ ɎȽɅɊɈɀɈɋȽɊɉɗ ɉ 
ɇɆɄɆɑɔɖ ɄɆɅɊȸȾɅɓɍ ȹɆɃɊɆȺ. Ȣȸɂ ɇɈȸȺɀɃɆ, ɇɈɀ ɕɊɆɄ ɊɈȽȹɋȽɄɓɁ ȼɃɗ ɆȹȽɉɇȽɏȽɅɀɗ ȿȸɗȺɃȽɅɅɆɁ 
ɇɆȻɈȽɐɅɆɉɊɀ ɀȿɄȽɈȽɅɀɁ ȺɍɆȼɅɆɁ ɇɈɗɄɆɁ ɋɏȸɉɊɆɂ ɉɆɂɈȸɑȸȽɊɉɗ ȼɆ 10 x DN. 

 

1 ȬɍȻȼɃɆɃɂȻɍɉɋ ɊɉɍɉɅȻ 
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ȧɆɊȽɈɀ ȼȸȺɃȽɅɀɗ ȼɃɗ ɉɊȸȹɀɃɀȿȸɊɆɈɆȺ ɇɆɊɆɂȸ ȺɓɏɀɉɃɗɖɊɉɗ ɉɃȽȼɋɖɑɀɄ ɆȹɈȸȿɆɄ: ǐ p [ɄȹȸɈ] = 
0.0085  ֮ǻ [ɂȻ/Ʉ3]  ֮v2 [Ʉ/ɉ] 

ȧɈɀɄȽɈ ɉ ɇȸɈɆɄ  ȧɈɀɄȽɈ ɉ ɂɆɅȼȽɅɉȸɊɆɄ H2O (80ÁC) 

p = 10 ȹȸɈ ȸȹɉ. ǻ = 965 ɂȻ/Ʉ3 

t = 240 ÁCÈ  ǻ = 4,39 ɂȻ/Ʉ3 v = 2,5 Ʉ/ɉ 

v = 40 Ʉ/ɉ ǐ p = 0,0085  ̐ 965  ̐ 2,5 2 = 51,3 ɄȹȸɈ 

ǐ p = 0,0085  ̐ 4,394,39  ̐40 2 = 59,7 ɄȹȸɈ  

ǻ: ɇɃɆɊɅɆɉɊɔ ɇɈɆȼɋɂɊȸ ɇɈɆɎȽɉɉȸ  

v: ɉɈȽȼɅɗɗ ɉɂɆɈɆɉɊɔ ɇɆɊɆɂȸ  

ȸȹɉ. = ȸȹɉɆɃɖɊɅɆȽ 
 

 ȩɄ. ɀɅɌɆɈɄȸɎɀɖ Ɇ ɉɊȸȹɀɃɀȿȸɊɆɈȽ ɇɆɊɆɂȸ (È ä  60) 
 

ȚɓɍɆȼɅɓȽ ɇɈɗɄɓȽ ɋɏȸɉɊɂɀ ɇɈɀ ɄɆɅɊȸȾȽ ȺɅȽɐɅɀɍ ɇɈɀȹɆɈɆȺ 

ȧɈɀ ɄɆɅɊȸȾȽ ȺɅȽɐɅȽȻɆ ɇɈɀȹɆɈȸ ɉɆȹɃɖȼȸɁɊȽ ɋɂȸȿȸɅɅɆȽ ɈȸɉɉɊɆɗɅɀȽ. 

 

PT ȪɋɀɉȼɋȻɂɉȽȻɍɀɆɗ ȿȻȽɆɀɈɃɚ  
TT ȪɋɀɉȼɋȻɂɉȽȻɍɀɆɗ ɍɀɇɊɀɋȻɍɎɋɖ 

 

ȤɆɅɊȸȾɅɓɁ ɂɆɄɇɃȽɂɊ 
 

ȤɆɅɊȸȾɅɓɁ ɂɆɄɇɃȽɂɊ ȼɃɗ ȼɀɉɂȸ (ȹȽɉɌɃȸɅɎȽȺɆȽ ɀɉɇɆɃɅȽɅɀȽ) 

ȜɃɗ ɄɆɅɊȸȾȸ ɀ ɎȽɅɊɈɆȺɂɀ ȹȽcɌɃȸɅɎȽȺɓɍ ɇɈɀȹɆɈɆȺ ɀɉɇɆɃɔȿɋɖɊɉɗ ɎȽɅɊɈɆȺɆɏɅɓȽ ɂɆɃɔɎȸ, 
ɇɆɉɊȸȺɃɗȽɄɓȽ Ⱥ ɂɆɄɇɃȽɂɊȽ ɉ ɇɈɀȹɆɈɆɄ. 

Ț ɄɆɅɊȸȾɅɓɁ ɂɆɄɇɃȽɂɊ ȺɍɆȼɀɊ ɉɃȽȼɋɖɑȽȽ: 
ƴ ȩɊɗȾɂɀ 
ƴ ȫɇɃɆɊɅȽɅɀɗ 
ƴ țȸɁɂɀ 
ƴ ȰȸɁȹɓ 
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å   12 ȧɉɈɍȻɁɈɖɄ ɅɉɇɊɆɀɅɍ ȿɆɚ ȼɀɌɏɆȻɈɑɀȽɉȾɉ ɃɌɊɉɆɈɀɈɃɚ 

1 ȞȻɄɅȻ, ɓȻɄȼȻ, ɌɍɚɁɅȻ 
2 ȮɊɆɉɍɈɀɈɃɀ 
3 ȱɀɈɍɋɉȽɉɒɈɉɀ ɅɉɆɗɑɉ (ɊɉɌɍȻȽɆɚɀɍɌɚ Ɍ ɎɌɍɋɉɄɌɍȽɉɇ) 

 

 ȤɆɅɊȸȾɅɓɁ ɂɆɄɇɃȽɂɊ ɄɆȾɅɆ ȿȸɂȸȿȸɊɔ ɆɊȼȽɃɔɅɆ (ɉɄ. ɈȸȿȼȽɃ "ȘɂɉȽɉɉɋȸɈɓ" (È ä  77)). 
 

 

ȜɃɀɅȸ ɉɆȽȼɀɅɀɊȽɃɔɅɆȻɆ 
ɂȸȹȽɃɗ 
 

ȜɃɗ ɇɆɃɋɏȽɅɀɗ ɇɈȸȺɀɃɔɅɓɍ ɈȽȿɋɃɔɊȸɊɆȺ ɀȿɄȽɈȽɅɀɗ ɇɈɀ ɀɉɇɆɃɔȿɆȺȸɅɀɀ ɇɈɀȹɆɈȸ Ⱥ 
ɈȸȿȼȽɃɔɅɆɄ ɀɉɇɆɃɅȽɅɀɀ 
ƴ ȩɆȹɃɖȼȸɁɊȽ ɄȸɂɉɀɄȸɃɔɅɋɖ ȼɆɇɋɉɊɀɄɋɖ ȼɃɀɅɋ ɂȸȹȽɃɗ LɄȸɂɉ. 
ƴ ȝɉɃɀ ɉȽɏȽɅɀȽ ɂȸȹȽɃɗ ɆɊɃɀɏȸȽɊɉɗ ɆɊ ɉɇȽɎɀɌɀɂȸɎɀɁ, ɅȽɆȹɍɆȼɀɄɆ ɈȸɉɉɏɀɊȸɊɔ ȽȻɆ ȼɃɀɅɋ. 

 
ȜɃɗ ɇɆɃɋɏȽɅɀɗ ȼɆɇɆɃɅɀɊȽɃɔɅɆɁ ɀɅɌɆɈɄȸɎɀɀ Ɇ ȼɃɀɅȽ ɉɆȽȼɀɅɀɊȽɃɔɅɆȻɆ ɂȸȹȽɃɗ ɉɄ. 
ɀɅɉɊɈɋɂɎɀɖ ɇɆ ɕɂɉɇɃɋȸɊȸɎɀɀ ɇɈɀȹɆɈȸ Ʌȸ ɇɈɀɃȸȻȸȽɄɆɄ ɂɆɄɇȸɂɊ-ȼɀɉɂȽ. 
 

 

ȤɆɅɊȸȾ ɅȸɉɊȽɅɅɆȻɆ 
ɂɆɈɇɋɉȸ 

ȤɆɅɊȸȾ Ʌȸ ɉɊȽɅɋ 
 

 

å   13 ȠȿɃɈɃɑȻ ɃɂɇɀɋɀɈɃɚ ɇɇ 
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ȤɆɅɊȸȾ Ʌȸ ɐɊɆɂȽ 

 

å   14 ȠȿɃɈɃɑȻ ɃɂɇɀɋɀɈɃɚ ɇɇ  

1 ȧɉɈɍȻɁɈɖɄ ɅɉɇɊɆɀɅɍ ɈȻ ɉɊɉɋɀ 
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ȩɇȽɎɀȸɃɔɅɓȽ ɀɅɉɊɈɋɂɎɀɀ 
ɇɆ ɄɆɅɊȸȾɋ 
 

ȫɉɊȸɅɆȺɂȸ ȼɃɗ ɀȿɄȽɈȽɅɀɗ ɀȿɄȽɅȽɅɀɁ ɂɆɃɀɏȽɉɊȺȸ ɊȽɇɃɆɊɓ 

ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ ɇɆȿɀɎɀɀ "ȠɉɇɆɃɅȽɅɀȽ ɉȽɅɉɆɈȸ", ɆɇɎɀɗ 3 "ȤȸɉɉɆȺɓɁ ɈȸɉɍɆȼ (ɀɅɊȽȻɈɀɈɆȺȸɅɅɆȽ 
ɀȿɄȽɈȽɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ)" 

ȚɊɆɈɆȽ ɀȿɄȽɈȽɅɀȽ ɊȽɄɇȽɈȸɊɋɈɓ ɆɉɋɑȽɉɊȺɃɗȽɊɉɗ ɉ ɀɉɇɆɃɔȿɆȺȸɅɀȽɄ ɆɊȼȽɃɔɅɆȻɆ ɊȽɈɄɆȼȸɊɏɀɂȸ. 
ȠȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ ɉɏɀɊɓȺȸȽɊ ɕɊɆ ȿɅȸɏȽɅɀȽ ɏȽɈȽȿ ɀɅɊȽɈɌȽɁɉ ɂɆɄɄɋɅɀɂȸɎɀɀ. 
ƴ ȧɈɀ ɀȿɄȽɈȽɅɀɀ ɀȿɄȽɅȽɅɀɁ ɊȽɇɃɆɊɓ ɅȸɉɓɑȽɅɅɆȻɆ ɇȸɈȸ ɅȽɆȹɍɆȼɀɄɆ ȺɓɇɆɃɅɗɊɔ ɄɆɅɊȸȾ 
Prowirl 200 Ʌȸ ɉɊɆɈɆɅȽ ɇȸɈȸ. 

ƴ ȧɈɀ ɀȿɄȽɈȽɅɀɀ ɀȿɄȽɅȽɅɀɁ ɊȽɇɃɆɊɓ ȺɆȼɓ ɅȽɆȹɍɆȼɀɄɆ ȺɓɇɆɃɅɗɊɔ ɄɆɅɊȸȾ Prowirl 200 Ʌȸ 
ɍɆɃɆȼɅɆɁ ɀɃɀ ɊȽɇɃɆɁ ɉɊɆɈɆɅȽ. 

 

 

å   15 ȬɐɀɇȻ ɃɂɇɀɋɀɈɃɚ ɃɂɇɀɈɀɈɃɚ ɅɉɆɃɒɀɌɍȽȻ ɍɀɊɆɉɍɖ ȿɆɚ ɈȻɌɖɔɀɈɈɉȾɉ ɊȻɋȻ Ƀ Ƚɉȿɖ 

1 Prowirl 
2 ȭɀɋɇɉȿȻɍɒɃɅ 
3 ȭɀɊɆɉɉȼɇɀɈɈɃɅ  
Q ȭɀɊɆɉȽɉɄ ɊɉɍɉɅ 

ȟȸɑɀɊɅɓɁ ɂɆȿɓɈȽɂ ɆɊ ɅȽȻȸɊɀȺɅɓɍ ɇɆȻɆȼɅɓɍ ɋɉɃɆȺɀɁ 

ȦɉɊȸȺɔɊȽ ɄɀɅɀɄȸɃɔɅɆȽ ɉȺɆȹɆȼɅɆȽ ɇɈɆɉɊɈȸɅɉɊȺɆ ɉɃȽȼɋɖɑȽȻɆ ɈȸȿɄȽɈȸ: 222 ɄɄ  

 ȜɃɗ ɇɆɃɋɏȽɅɀɗ ɇɆȼɈɆȹɅɆɁ ɀɅɌɆɈɄȸɎɀɀ Ɇ ȿȸɑɀɊɅɆɄ ɂɆȿɓɈɔɂȽ ɆɊ ɅȽȻȸɊɀȺɅɓɍ 
ɇɆȻɆȼɅɓɍ ɋɉɃɆȺɀɁ ɉɄ. (È ä  76) 
 

 
 

ȫɉɃɆȺɀɗ ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ 

ȜɀȸɇȸȿɆɅ ɊȽɄɇȽɈȸɊɋɈ 
ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ 

ȥɉɇɊȻɅɍɈɉɀ ɃɌɊɉɆɈɀɈɃɀ 
 

ȠȿɄȽɈɀɊȽɃɔɅɓɁ ɇɈɀȹɆɈ 
 
 

ȜɃɗ ȹȽȿɆɇȸɉɅɓɍ ȿɆɅ: -40...+80 ÁC 1) 

Ex i: -40...+70 ÁC 1) 

ȠɉɇɆɃɅȽɅɀȽ EEx d/XP: -40...+60 ÁC 1) 

ATEX II1/2G Ex d, Ex ia: -40...+60 ÁC 1) 

ȤȽɉɊɅɓɁ ȼɀɉɇɃȽɁ -20...+60 ÁC 

1)  ȜɆɉɊɋɇɅɆ ȼɆɇɆɃɅɀɊȽɃɔɅɆ ɉ ɂɆȼɆɄ ȿȸɂȸȿȸ "ȪȽɉɊ, ɉȽɈɊɀɌɀɂȸɊ", ɆɇɎɀɗ JN "ȪɈȸɅɉɄɀɊɊȽɈ, 
ɊȽɄɇȽɈȸɊɋɈȸ ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ -50 ÁC". 
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ȫȻɂȿɀɆɗɈɉɀ ɃɌɊɉɆɈɀɈɃɀ 

ȪɈȸɅɉɄɀɊɊȽɈ 
 
 
 
 

ȜɃɗ ȹȽȿɆɇȸɉɅɓɍ ȿɆɅ: -40...+80 ÁC 1) 

Ex i: -40...+80 ÁC 1) 

Ex d: -40...+60 ÁC 1) 

ATEX II1/2G Ex d, Ex ia: -40...+60 ÁC 1) 

ȩȽɅɉɆɈ 
 
 
 
 

ȜɃɗ ȹȽȿɆɇȸɉɅɓɍ ȿɆɅ: -40...+85 ÁC  1) 

Ex i: -40...+85 ÁC  1) 

Ex d: -40...+85 ÁC  1) 

ATEX II1/2G Ex d, Ex ia: -40...+85 ÁC  1) 

ȤȽɉɊɅɓɁ ȼɀɉɇɃȽɁ -20...+60 ÁC 

1)  ȜɆɉɊɋɇɅɆ ȼɆɇɆɃɅɀɊȽɃɔɅɆ ɉ ɂɆȼɆɄ ȿȸɂȸȿȸ "ȪȽɉɊ, ɉȽɈɊɀɌɀɂȸɊ", ɆɇɎɀɗ JN "ȪɈȸɅɉɄɀɊɊȽɈ, ɊȽɄɇȽɈȸɊɋɈȸ 
ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ ð50 ÁC". 

 

  ˭ ȧɈɀ ɕɂɉɇɃɋȸɊȸɎɀɀ ȺɅȽ ɇɆɄȽɑȽɅɀɁ: 
ȧɈȽȼɆɊȺɈȸɊɀɊȽ ɇɆɇȸȼȸɅɀȽ ɇɈɗɄɓɍ ɉɆɃɅȽɏɅɓɍ ɃɋɏȽɁ Ʌȸ ɇɈɀȹɆɈ, ɆɉɆȹȽɅɅɆ Ⱥ ɈȽȻɀɆɅȸɍ ɉ 
ȾȸɈɂɀɄ ɂɃɀɄȸɊɆɄ. 

 ȟȸɑɀɊɅɓȽ ɂɆȿɓɈɔɂɀ ɄɆȾɅɆ ȿȸɂȸȿȸɊɔ Ⱥ ɂɆɄɇȸɅɀɀ Endress+Hauser: ɉɄ. ɈȸȿȼȽɃ 
"ȘɂɉȽɉɉɋȸɈɓ" (È ä  76) 
 

ȪȸȹɃɀɎɓ ɊȽɄɇȽɈȸɊɋɈ 

Tm = ɊȽɄɇȽɈȸɊɋɈȸ ȾɀȼɂɆɉɊɀ, Ta = ɊȽɄɇȽɈȸɊɋɈȸ ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ 

ȧɈɀ ɕɂɉɇɃɋȸɊȸɎɀɀ ɇɈɀȹɆɈȸ ȺɆ ȺȿɈɓȺɆɆɇȸɉɅɓɍ ȿɆɅȸɍ ɉɃȽȼɋȽɊ ɋɏɀɊɓȺȸɊɔ ɇɈɀȺȽȼȽɅɅɓȽ ɅɀȾȽ 
ȺȿȸɀɄɆȿȸȺɀɉɀɄɆɉɊɀ ɄȽȾȼɋ ȼɆɇɋɉɊɀɄɆɁ ɊȽɄɇȽɈȸɊɋɈɆɁ ɆɂɈɋȾȸɖɑȽɁ ɉɈȽȼɓ ɀ ɊȽɄɇȽɈȸɊɋɈɆɁ 
ȾɀȼɂɆɉɊɀ: 

ȥɉɇɊȻɅɍɈɉɀ ɃɌɊɉɆɈɀɈɃɀ 

ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ ɇɆȿɀɎɀɀ "ȝȻɋɃȻɈɍ ɃɌɊɉɆɈɀɈɃɚ ɌɀɈɌɉɋȻ", ɆɇɎɀɗ 1 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, 
ɌɍȻɈȿȻɋɍɈɖɄ" ɀ ɆɇɎɀɗ 3 "ȧȻɌɌɉȽɖɄ ɋȻɌɐɉȿ (ɃɈɍɀȾɋɃɋɉȽȻɈɈɉɀ ɃɂɇɀɋɀɈɃɀ ɍɀɇɊɀɋȻɍɎɋɖ)" 

ȢɆȼ ȿȸɂȸȿȸ "ȠɉɇɆɃɅȽɅɀȽ ɉȽɅɉɆɈȸ", ɆɇɎɀɗ 2 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ȽɖɌɉɅɃɀ ɍɀɇɊɀɋȻɍɎɋɖ/ɈɃɂɅɃɀ 
ɍɀɇɊɀɋȻɍɎɋɖ" 

 ȜɃɗ ɅɀȿɂɆɊȽɄɇȽɈȸɊɋɈɅɆȻɆ ɀɉɇɆɃɅȽɅɀɗ ɇɈɀɄȽɅɀɄɓ ɉɃȽȼɋɖɑɀȽ ɊȸȹɃɀɎɓ ɊȽɄɇȽɈȸɊɋɈ 
(È ä  42). 
 

ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ ȺɓɍɆȼȸ, ɆɇɎɀɗ A "4-20 ɄȘ HART" 

ȢɆȼ ȿȸɂȸȿȸ "ȩȽɈɊɀɌɀɂȸɊ", ȺɉȽ ɆɇɎɀɀ 
ƴ Ex d, Ex ia, Ex ic, Ex nA, Ex tb 
ƴ CCSAUS IS, CCSAUS XP, CCSAUS NI 

ȠȿɃɈɃɑɖ Ȭȣ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 280 ÁC 

Ta 
1)  

[ÜC] 
T6 
[85 ÁC] 

T5 
[100 ÁC] 

T4 
[135 ÁC] 

T3 
[200 ÁC] 

T2 
[300 ÁC] 

T1 
[450 ÁC] 

40 80 95 130 195 280 ð 

60 ð 95 130 195 280 ð 

65 ð ð 130 195 280 ð 

70 ð ð 130 ð ð ð 

1)  ȦɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 2 ÁC 
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țɇɀɋɃɅȻɈɌɅɃɀ ɀȿɃɈɃɑɖ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 536 ÁF 

Ȫa
1)  

[ÁF] 
Ȫ6 

[185 ÁF] 
Ȫ5 

[212 ÁF] 
Ȫ4 

[275 ÁF] 
Ȫȟ 

[392 ÁF] 
Ȫ2 

[572 ÁF] 
T1 

[842 ÁF] 

104 176 203 266 383 536 ð 

140 ð 203 266 383 536 ð 

149 ð ð 266 383 536 ð 

158 ð ð 266 ð ð ð 

1)  ȦɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 35,6 ÁF 

ȢɆȼ ȿȸɂȸȿȸ ȺɓɍɆȼɅɆȻɆ ɉɀȻɅȸɃȸ, ɆɇɎɀɗ B "4-20 ɄȘ HART, 
ɀɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ" 

ȢɆȼ ȿȸɂȸȿȸ ȼɃɗ ɈȸȿȼȽɃȸ "ȬɀɋɍɃɏɃɅȻɍ", ɆɇɎɀɀ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2 
ƴ Ex ia, Ex ic, Ex tb 
ƴ CCSAUS IS 

ȠȿɃɈɃɑɖ Ȭȣ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 280 ÁC 

Ȫa
1)  

[ÁC] 
T6 
[85 ÁC] 

T5 
[100 ÁC] 

T4 
[135 ÁC] 

T3 
[200 ÁC] 

T2 
[300 ÁC] 

T1 
[450 ÁC] 

35 2) 80 95 130 195 280 ð 

50 3) ð 95 130 195 280 ð 

60 ð ð 130 195 280 ð 

65 ð ð 130 195 280 4) ð 

70 ð ð 130 195 5) 280 5) ð 

1)  ȦɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 2 ÁC 

2)  Ta = 40 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,85 ȚɊ 
3)  Ta = 55 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,85 ȚɊ 
4)  Ta = 65 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,7 ȚɊ 
5)  Ta = 70 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,7 ȚɊ 

țɇɀɋɃɅȻɈɌɅɃɀ ɀȿɃɈɃɑɖ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 536 ÁF 

Ȫa
1)  
[ÁF] 

T6 
[185 ÁF] 

T5 
[212 ÁF] 

T4 
[275 ÁF] 

T3 
[392 ÁF] 

T2 
[572 ÁF] 

T1 
[842 ÁF] 

95 2) 176 203 266 383 536 ð 

122 3) ð 203 266 383 536 ð 

140 ð ð 266 383 536 ð 

149 ð ð 266 383 536 4) ð 

158 ð ð 266 383 5) 536 5) ð 

1)  ȦɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 35,6 ÁF 

2)  Ta = 104 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,85 ȚɊ 
3)  Ta = 131 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,85 ȚɊ 
4)  Ta = 149 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,7 ȚɊ 
5)  Ta = 158 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,7 ȚɊ 
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ȢɆȼ ȿȸɂȸȿȸ "ȬɀɋɍɃɏɃɅȻɍɖ", ɆɇɎɀɀ BC, BG, BK, B3, IC, IG, IK, I5, C3 
ƴ Ex d, Ex nA, Ex tb 
ƴ CCSAUS XP 

ȠȿɃɈɃɑɖ Ȭȣ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 280 ÁC 

Ta 
[Áȩ] 

Ȫ6 
[85 Áȩ] 

Ȫ5 
[100 Áȩ] 

Ȫ4 
[135 Áȩ] 

T3 
[200 Áȩ] 

Ȫ2 
[300 Áȩ] 

Ȫ1 
[450 Áȩ] 

40 80 95 130 195 280 ð 

55 ð 95 130 195 280 ð 

65 ð ð 130 195 280 1) ð 

70 ð ð 130 195 2) 280 2) ð 

1)  Ta = 65 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,7 ȚɊ 
2)  Ta = 70 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,7 ȚɊ 

țɇɀɋɃɅȻɈɌɅɃɀ ɀȿɃɈɃɑɖ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 536 ÁF 

Ȫa 
[ÁF] 

Ȫ6 
[185 ÁF] 

Ȫ5 
[212 ÁF] 

Ȫ4 
[275 ÁF] 

Ȫȟ 
[392 ÁF] 

Ȫ2 
[572 ÁF] 

Ȫ1 
[842 ÁF] 

104 176 203 266 383 536 ð 

131 ð 203 266 383 536 ð 

149 ð ð 266 383 536 1) ð 

158 ð ð 266 383 2) 536 2) ð 

1)  Ta = 149 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,7 ȚɊ 
2)  Ta = 158 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0,7 ȚɊ 

 

ȢɆȼ ȿȸɂȸȿȸ "ȚɓɍɆȼ", ɆɇɎɀɗ ȩ "4...20 ɄȘ HART, 4...20 ɄȘ" 

ȢɆȼ ȿȸɂȸȿȸ "ȬɀɋɍɃɏɃɅȻɍ", ȺɉȽ ɆɇɎɀɀ 
ƴ Ex d, Ex ia, Ex ic, Ex nA, Ex tb 
ƴ CCSAUS IS, CCSAUS XP, CCSAUS NI 

ȠȿɃɈɃɑɖ Ȭȣ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 280 ÁC 

Ȫa
1)  

[Áȩ] 
Ȫ6 
[85 Áȩ] 

Ȫ5 
[100 Áȩ] 

Ȫ4 
[135 Áȩ] 

T3 
[200 Áȩ] 

Ȫ2 
[300 Áȩ] 

Ȫ1 
[450 Áȩ] 

40 80 95 130 195 280 ð 

55 ð 95 130 195 280 ð 

60 ð ð 130 195 280 ð 

65 ð ð 130 195 280 2) ð 

70 ð ð 130 ð ð ð 

1)  ȦɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 2 ÁC 

2)  Ta = 65 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0 ȚɊ 



Proline Prowirl D 200 

 

Endress+Hauser  45 

 

țɇɀɋɃɅȻɈɌɅɃɀ ɀȿɃɈɃɑɖ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 536 ÁF 

Ȫa
1)  

[ÁF] 
Ȫ6 

[185 ÁF] 
Ȫ5 

[212 ÁF] 
Ȫ4 

[275 ÁF] 
Ȫȟ 

[392 ÁF] 
Ȫ2 

[572 ÁF] 
T1 

[842 ÁF] 

104 176 203 266 383 536 ð 

131 ð 203 266 383 536 ð 

140 ð ð 266 383 536 ð 

149 ð ð 266 383 536 2) ð 

158 ð ð 266 ð ð ð 

1)  ȦɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 35,6 ÁF 

2)  Ta = 149 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0 ȚɊ 
 

ȢɆȼ ȿȸɂȸȿȸ "ȚɓɍɆȼ", ɆɇɎɀɗ D "4...20 ɄȘ HART, ȺɓɍɆȼ PFS; ȺɍɆȼ 4...20 ɄȘ" 

ȢɆȼ ȿȸɂȸȿȸ "ȩȽɈɊɀɌɀɂȸɊ", ȺɉȽ ɆɇɎɀɀ 
ƴ Ex d, Ex ia, Ex ic, Ex nA, Ex tb 
ƴ CCSAUS IS, CCSAUS XP, CCSAUS NI 

ȠȿɃɈɃɑɖ Ȭȣ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 280 ÁC 

Ȫa
1)  

[ÁC] 
T6 
[85 ÁC] 

T5 
[100 ÁC] 

T4 
[135 ÁC] 

Ȫȟ 
[200 ÁC] 

T2 
[300 ÁC] 

T1 
[450 ÁC] 

35 80 95 130 195 280 ð 

50 ð 95 130 195 280 ð 

55 ð ð ð 195 280 ð 

60 ð ð ð 195 ð ð 

1)  ȩɃȽȼɋɖɑȽȽ ɆɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 2 ÁC 

 

țɇɀɋɃɅȻɈɌɅɃɀ ɀȿɃɈɃɑɖ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 536 ÁF 

Ȫa
1)  

[ÁF] 
T6 

[185 ÁF] 
T5 

[212 ÁF] 
T4 

[275 ÁF] 
T3 

[392 ÁF] 
T2 

[572 ÁF] 
T1 

[842 ÁF] 

95 176 203 266 383 536 ð 

122 ð 203 266 383 536 ð 

131 ð ð ð 383 536 ð 

140 ð ð ð 383 ð ð 

1)  ȦɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 35,6 ÁF 



Proline Prowirl D 200 

 

46  Endress+Hauser 

 

ȢɆȼ ȿȸɂȸȿȸ "ȚɓɍɆȼ", ɆɇɎɀɗ G "PROFIBUS PA, ɀɄɇɋɃɔɉɅɓɁ/ɏȸɉɊɆɊɅɓɁ/ɈȽɃȽɁɅɓɁ ȺɓɍɆȼ" 

ȢɆȼ ȿȸɂȸȿȸ "ȩȽɈɊɀɌɀɂȸɊ", ȺɉȽ ɆɇɎɀɀ 
ƴ Ex d, Ex ia, Ex ic, Ex nA, Ex tb 
ƴ CCSAUS IS, CCSAUS XP, CCSAUS NI 

ȠȿɃɈɃɑɖ Ȭȣ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 280 ÁC 

Ȫa
1)  

[Áȩ] 
Ȫ6 
[85 Áȩ] 

Ȫ5 
[100 Áȩ] 

Ȫ4 
[135 Áȩ] 

T3 
[200 Áȩ] 

Ȫ2 
[300 Áȩ] 

Ȫ1 
[450 Áȩ] 

40 80 95 130 195 280 ð 

50 2) ð 95 130 195 280 ð 

60 ð ð 130 195 280 ð 

65 ð ð 130 195 280 3) ð 

70 ð ð 130 195 4) 280 4) ð 

1)  ȩɃȽȼɋɖɑȽȽ ɆɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 2 ÁC 

2)  Ta = 60 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0 ȚɊ 
3)  Ta = 65 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0 ȚɊ 
4)  Ta = 70 ÁC ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0 ȚɊ 
 

țɇɀɋɃɅȻɈɌɅɃɀ ɀȿɃɈɃɑɖ 

ȠɉɇɆɃɅȽɅɀȽ ɉ ɄȸɂɉɀɄȸɃɔɅɓɄ ȿɅȸɏȽɅɀȽɄ Tm = 536 ÁF 

Ȫa
1)  

[ÁF] 
Ȫ6 

[185 ÁF] 
Ȫ5 

[212 ÁF] 
Ȫ4 

[275 ÁF] 
Ȫȟ 

[392 ÁF] 
Ȫ2 

[572 ÁF] 
Ȫ1 

[842 ÁF] 

104 176 203 266 383 536 ð 

122 2) ð 203 266 383 536 ð 

140 ð ð 266 383 536 ð 

149 ð ð 266 383 536 3) ð 

158 ð ð 266 383 4) 536 4) ð 

1)   ȩɃȽȼɋɖɑȽȽ ɆɊɅɆɉɀɊɉɗ ɂ ɋɉɊȸɅɆȺɂȸɄ ɉ ȿȸɑɀɊɆɁ ɆɊ ɇȽɈȽɅȸɇɈɗȾȽɅɀɗ Ⱥ ɉɆɏȽɊȸɅɀɀ ɉ ɂɃȸɉɉɆɄ 
ɊȽɄɇȽɈȸɊɋɈɓ T5, T6 ɀ ɂɆȼȸɄɀ ɉȽɈɊɀɌɀɂȸɊɆȺ BA, BB, BD, BH, BJ, B2, IA, IB, ID, IH, IJ, I4, C2: 
Ta = Ta - 35,6 ÁF 

2)  Ta = 140 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0 ȚɊ 
3)  Ta = 149 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0 ȚɊ 
4)  Ta = 158 ÁF ȼɃɗ ɀɄɇɋɃɔɉɅɆȻɆ/ɏȸɉɊɆɊɅɆȻɆ/ɈȽɃȽɁɅɆȻɆ ȺɓɍɆȼȸ Pi = 0 ȚɊ 

 

ȝɖɌɉɅɉɍɀɇɊɀɋȻɍɎɋɈɉɀ ɃɌɊɉɆɈɀɈɃɀ 

ȢɆȼ ȿȸɂȸȿȸ "ȣɌɊɉɆɈɀɈɃɀ ɌɀɈɌɉɋȻ", ɆɇɎɀɗ 2 "ȩȼɕɀɇɈɖɄ ɋȻɌɐɉȿ, ȽɖɌɉɅɃɀ ɍɀɇɊɀɋȻɍɎɋɖ/ɈɃɂɅɃɀ 
ɍɀɇɊɀɋȻɍɎɋɖ" 

 

 ȜɃɗ ȺɓɉɆɂɆɊȽɄɇȽɈȸɊɋɈɅɆȻɆ ɀɉɇɆɃɅȽɅɀɗ ɇɈɀɄȽɅɀɄɓ ɉɃȽȼɋɖɑɀȽ ɊȸȹɃɀɎɓ ɊȽɄɇȽɈȸɊɋɈ 
(È ä  47). 
 






































































