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'HART ᶕ ֶ 2008  

HARTfiѝ HART ᶕ ֶ ᾊ ȂѮ ̆ ѐ֗ᴉУ ᴳ ⁮�HART�

ѝ ᾊ Ȃ ѐ  ὲ ұ Ȃ 

 

Ἱᶕ ̔ 

HART ᶕ ֶ  

9390 Research Blvd., Ste. I-350 

Austin, TX 78759 USA 

Tel:  +1-512-794-0369 

Fax:  +1-512-794-0369 

http://www.hartcomm.org 

 

҉ Ԉ ѐ ̆ ⁞ ԈЮ HCF ѐ ֶ ᴁ Ӥ ╒ ╠̂ а‍ ̃ 

1̈    Ἴ ̂ѐ Ὠ ̃ 

2̈   Ἴ ̂Э н ԍע╟ ̃ 

3̈   Ἴ ̂ѐ ԍ Ὠ ̃ 

 

╒ұӹԏ ̆ ҉ ᴐ Ԉ Ȃ
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HART  

₥  
ӭἹ Ҭ ѐ̆ н ᴂ ̆ Ӈӻӊ Ԉ ᴉ ӊ

ȂHARTfi ̂highway addressable remote transducer̃ Ԉ ԈЮ ѝ

ӱ ⁮ н ̔ 

 
•  
• ӊ  
• ᶑί 

HART HART ᶕ ֶ ᾗ Ȃ ҉ ѝ̂HARTӊ ̃

Ἱ‍ ӱHART╖ ԍ Э ̆ ᵏ ᶕ ȂHART ᶕ

HART ᶕ ֶ 100эֶ Ὠ ȁ ῆȂ HART ӊ ᵏ4-
20 ᶕ Ԉ ᶕ ̆ὲ Э     ὲ ᶕ Ȃ 

ԈЮ 4э ‍ ╠ ҩ HART ᴉ ᴐȁ ᴉ ѐ ȁ

Ԉ ὤ эHART ὲ ѐέᴇ ᴿ̔ 

 
• ᴐ  
• HART ᶕ  
• HART ╖  
• н ᴿ  
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ᴐᴐᴐᴐ  

ᴐ  
ԈЮ ҩ HARTԍ ὲ ̔ 
 

• ᶕ  ̂Communication Modes̃ 
•  ̂Frequency Shift Keying̃ 
• HART  ̂HART Networks̃ 
• HART ԇ̂HART Commands̃ 
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ᶕ   

ўўўў� ӱӱӱӱ  

HART ўӱ ᶕ ̆ ᴐ ̆ Уэӱ ̂ ԍ ̃ ᶕ
ὲў ᶕ Ȃ УэHART ѐ Ԉ чэў Ȃ Уэў Ѭ

̂DCS̃ȁ ⁸ ȁ эӝPCȂ үэў Ԉ Уэ
У эӝPCȂӱ ꜛ ȁ ȁԈ Уў үў ⁸ Ȃ 

  

ҾHART ᶕ Ȃ ᶕ ̂ 3-4
̃Ȃ ѮЮ̆ў ӱ ȁᴳ ּ ῆ HARTᶕ ̂

ȁ ḣ̃Ȃў У Ԉ ᶕ ӱ ṃ Ȃ  
 

ᴳGGG а Уэ ╟а Уэ ╟а Уэ ╟а Уэ ╟ HART HART ЭЭЭЭľľľľḥḥḥḥ ĿĿĿĿ ᶕᶕᶕᶕ 
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HART ᶕ ұ  202 ᶕ ῆ̆ з  frequency shift keying 

(FSK) Ȃὲ ᶕ ч ĺĺ1200 ή 2200 ή‍⁞ ľ1Ŀ

ľ0ĿȂ ч ╗ ̂DC̃ ᶕ Э̆ӱ ᵏ

ᶕȂ ұFSKᶕ ḣѝ ̆ аӊ 4-20 ᶕ Ȃὲ ᶕᶕ

ѝ 2-3 ̆ зṁ⁮а ᶕ ȂHART ᶕ

ѝ230 Ȃ 

 

Time

20 mA

4 mA

Digital 
Signal

Analog 
Signal

Note: Drawing not to scale.  

 

 1. ᶕ 
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HART  
HART Ԉ֗ ԈЮч �� Ȃ 

̂̂̂̂POINT-TO-POINT̃̃̃̃  

ѐּ̆ 4-20 ᶕ ּ Уэ ̆

ȁ ὲ HART ּ ̂ 2̃Ȃ4-20 ᶕ

̂ ̃ע HARTᶕ ֗ᴉ ̆ з ᵑ Ԉ Ԉ ⁸ȂHART
ᶕᶕ ἵ ̂ ̃ᴳ үэ ὲ ӱ ⁮ ᴐȁ ȁ Ȃ  

 

 

 2. ᴐ  
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̂̂̂̂MULTIDROP̃̃̃̃  

ᴐ ӨӨ ч ̆ ȁ Ԉ ὤ Уэᵏ 15э

╠ ̂ 3̃Ȃ Ԉ ּ Ȃ Ю̆

ԍ ұ0̆ з эԍ ᴂḣ̂ ѝ 4 ̃Ȃ 
 

ұұұұ 

ȁȁȁȁ ȁȁȁȁ שּשּשּשּ ⁸⁸⁸⁸  

 

 

 3. ᴐ  
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HART ԇ 
HART ԇ ѝ ᵏ УȁУ ԇȂ ԇ ꜛ 3 ԇ̔

ԇuniversalȁ ᴐ ԇ common practice ԇ device specific ̂ 1̃Ȃў

Ԉѝ э ᴳ ֗ᴉ ԇȂ  

 ԇԇԇԇ UNIVERSAL 

֗ᴉ HART ԍ ԇȂ ԇ Ԉ ѬЭԍ ᴐ

ᶕ ̂ ̆ Уэ ḣ ᴁ̃Ȃ 

ԇԇԇԇ COMMON PRACTICE 

ԇ ᵏ ╖ ѝ ת̂ ̃ HARTԍ Ȃ 

ԇԇԇԇ DEVICE SPECIFIC 

ԇ ҩ э ԍ У ╖ Ȃ Ҿ ԇ Ԉ ԍ ᶕ

̆Ԉ Ὧ ԍ ⁸ ᶕ Ȃ ұ ԇ ᶕ ԍ ⁸ ᵏȂ 

ԇԇԇԇ  SUMMARY TABLE 

ԇԇԇԇ 

Universal Commands 

ԇԇԇԇ 

Common Practice Commands 

ԇԇԇԇ 

Device-Specific Commands 

• ⁸   

• У  (PV) 
ᴁ 

•  ḣ ‍  

• 4э Ἴ ╟

 

• ᾗὡ8ᴁ
ᴁ ̆16ᴁ

ȁ  

• ᾗὡ32ᴁ
ᶕ  

• ԍ ḣȁ

ᴁ ԍ  

• ᾗὡԍ  

• ᾗὡ̂HART ̃  

 

• 4э╟

ḣ 

• ᾗὡԍ  

• ᾗὡԍ ḣ 

•  ( ȁ ) 

•   ḣ 

• ╖  

• ў ᴁ 

• ᶢ PV  

• ᾗὡ PV ᴁ 

• ᶢ / ע  

• ᾗὡᶕ   ( /
) 

• ᾗὡּ ‟  

• ᾗὡ╟ ḣ‍  

 

• ᾗὡ ‎ ḣ 

• ╟ȁṃ  

• ᾗὡ ῆ  

• У  PV ( ȁ

) 

• ᾗὡ ⁸ ᶕ

 

• ᶢ ּ ᶕ  

• PID  ╖ ᴳ  

• ᾗὡPID  ḣ 

•  

• ḣ 

• ̂ ̃ ḣ 

• Ѭ ᴁ 

• ᶕ  

 

 1. HART ԇ 

 

:  1 ‟ ѝ ‍HART ԇȂ ᶕ ̆ Bȁ CԈ DȂ 
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ббббHARTԍ ᶕԍ ᶕԍ ᶕԍ ᶕ  

HARTԍ ᵏУэ38ᴁ ̆ꜛ ⁸ ID ȁ Ԉ У

Ȃ ԍ ⁸ ѐ̆̂ ӊ ̃ У ᾗὡ У ԍ ȂHARTў
ҩ ԍ ‾ бѮ ᶕȂў Ю чэ ԇѐ ֗

Уэ̆ӱ ӱ ѐ ὲ ᶕ ̔ 

 

• 0 ԇCommand 0, У  ĺĺ0 ԇ ᶕ‫ ע ̆ 

ѝ ԇᴳў Ӯὡ ᾳЮ эӱ Ȃ э

̂0͘15̃ э У Ȃ 

 

• 11 ԇ̆ ᴁ У  ĺĺ HART 15эԍ ȁ

HART ѝ У ᾳЮ̆ ԇ11 ╠ Ȃ̂

ᵏ з ᾳЮ̆ 15э HART Ȃ̃

11 ԇ ᵏ̂ ̃ᴁ э̂ ̃ Ȃ  
 

 DEVICE DESCRIPTION 

ҾHARTў ᴳ  device descriptions (DD) HART ѐ Ὧ

╖ ᶕ Ȃ ̂DD̃ꜛ ҩ эў б ԍ ᶕ

ᶕ ȂDD ᴳ HART Device Description Language (DDL) ҉ᾗ ̆

ў ᶕ ̂ ̃Уэ ֒Ȃ ̂ ֒̃ ҩԍ

э ԇԈ ὲ ԇ Ȃ 

Ԉ ̆HART ԍ ̂ ֒̃ὲ╖ ұ ╟ Ȃ

 DD̂ ֒̃ ҩў ӊ ѝ ╟ ᵏ

ȂDD ֒ᴳ ῆ ̂ѝ ̃ ᵏҩУ ԍ ὲ╖ Ȃᴐѝ

̆HARTԍ ᵏὲHART ԍ DD̂ ֒̃Ȃ ᵏ

DD̆ ѫ эDD ֒̆ эԍ ̆ѝDD╖ ў ѮHART
ᾗ ᵏᶕ Ȃ 

HARTԍ DD ֒ ұCנ ᾗ ȂDD ֒ Ӈ HART ᶕ ֶ

̂HCF̃ ὲDD ֒ ᾊȂ э Ӈ DD ֒ ̆ Ӈ

DD ֒ ̆ ὲб ᾊ DD ᾰ ̆ з ᴳ ῆ HARTў
ὲ ᴐȂHART ᶕ ֶ̂HCF̃ DD ֒ έ ̆ HART

DD ֒ ‍ έԈᵷ эӝ Ѯ ў ᵳᴳ

Ȃ 

УҾў Ҿ ᶕ ᾱ ὲӹ╖ ̆ Ҿᶕ аꜛ

DD ѐ Ȃ
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HART ᶕᶕᶕᶕ  

HART ᶕ  
HART У ╖ ᶕ ̆ ұ֗ᴉ ע ԍ Ȃ ᶑ

ּ 4�20 mA ᶕ ̆HART б ԍ ᶕ̆ ҩ ⁸

Ȃ 

HART ѝ ԍ ᶕ ᵏҩ ᴧ ᾱ ̆ з й Э ԍ ᶕ ѐ

ѝ̂ ̃ Ȃбὲ ᶕ ̆ ԍ HART Ȃΰѱ

н ⁮ э ӊHARTԍ ѝὲ ᵏӊ Ȃ  

бὲ ᶕ а ̆HART ᵏ ᶕ ᾱ ̆έ Юὸ

бὸ ӭ ᴳ ԍ Ȃ ЮὸЮὸЮὸЮὸ ᶑᶑᶑᶑ ̆̆̆̆ꜛꜛꜛꜛ

⁸⁸⁸⁸ ̆̆̆̆ ȂȂȂȂ 

ꜛ ̔ 

• ᴐᴐᴐᴐ  

• ᴐᴐᴐᴐ  

• ԍ ᶑԍ ᶑԍ ᶑԍ ᶑ  

• ᶕᶕᶕᶕ 
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ᴐ 
HART Ԉ ԈЮ Ԉ ̔  

•  

• ᴐ  

• ᶑί   
 

 

HART ԍ Өѝּ ̂ ̃ У ‍Ȃ ᴐ ᴳ

HART ̆ ᵳ ⁞ԍ ᴁ з ὲ ᴐ ῆ

Ȃ҂ Ԉ ⁸ὲԍ ⁮̂ У ̃ԍ ᴐ ̃ע̂ ᴐȂ HART
ԇ   ѝ ḣ̆ Ԉ Ȃ 

  

HART ᶕ Уӻ Э э Ȃ Ԉ

Э ᴂ ̆ ὲ שּ Ȃ 

 
HART Ԉᴳ У ԍԈᴳ У ԍԈᴳ У ԍԈᴳ У ԍ ̆̆̆̆ӱ ᴂӱ ᴂӱ ᴂӱ ᴂ  

 

̂ᴳ ̃ ԍ Ԉ ԍ ȁ ȁ ֒ Э ᴂ Ȃ ҾHART
ԍ ὡҩPID ╖ ̆ ⁸ ̂ ̃аᾋ ⁸ ̆ӱ

ᴂȂ  
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HART ᶕԍ ᵏ ᶕ ╠ ᴐ Ȃ ᴐ ѐ̆ԍ ᴐḣ

Ԉ ᶢ Ȃ ̂ Ҿ ̃ Эּ⁮ ֒ ̆ Ҿ

╟ ᶑ ЮԈ ̂ ̆ ᶑȁ ̆ISO9000Ԉ а

ὤ ῆ̃ 

HARTὸ ԍ ᵏ ԍ ּ ⁮ ⁸ ̆ ұ ⁸ȁ ̂ ̃

ᶑ ̂ 4̃Ȃ 
 

 

 4. ѡᴿ̆ ּ ⁸  

 

ҾHARTԍ ╖ ̆ PID ⁸ Ṧ Ȃ

HART╖ ԍ ̂ԍ ᾃ ̃ ̆ ҩ Ḷ ̂ ̃ӱ

ᵏҩ ѐ ў ѝ Ȃ  
 

HART ѝ ԍ ᵏҩ ᶕѝ ԍ ᵏҩ ᶕѝ ԍ ᵏҩ ᶕѝ ԍ ᵏҩ ᶕ ╖╖╖╖ ȂȂȂȂ ҩ  ҩ  ҩ  ҩ  ̂̂̂̂ УУУУ ̃̃̃̃ ̆̆̆̆

HART έ ֗ᴉέ ֗ᴉέ ֗ᴉέ ֗ᴉ ұұұұ ȁȁȁȁ  

 

ҾHARTԍ □ ᶕ Ȃ Ҿ ᶕ

̂ ̆ ᴂᴁ ḣ ḣ̃ Ԉ Эּ Эᴁ ֒ ̆ ұ У

ᶑ Ȃ  
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HART ᶕ έ ╖ ᴂṃӊ ̆ӱ ὁ ȂHART
ᶕ ּ ⁮ ⁸ ̆ӱ ҩ з

Ȃ ὁ ῏ ҩ̂ӝ ̃⁮ שּ ᾱ Ȃ  

э ὡᴳ Ḁ̆HART ᶕἵ ӱѐ ᴐ

ῆ Э ⁮ ѐȂ Э ῏ ҩ ᴐ Ȃ Ҿ ֒

ѝ эԍ ᵏҩὲ ᴐ Ȃ Ҿᶕ ȁ

₥ ѐȂ 
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ᴐ  
HART ἵ чэў ̂ У ү̃ ӱ ᶕ з ᵏ ᴐ Ȃ

ᴳ Ѩ ў ̆ Уэ PC ⁸ ҂ б ᶕ̂

5̃Ȃ 

 

5̔ ў  

 

HART ԇ̆ᴳHARTў ᵳ ᶕ ὨὭ

̆ӱ ᶑҩ э Ѯ ҵ ᴐ Ȃ HART ѐ̆ ̂DDL̃ ꜛ

ᶕ ҂ Ἱҩ ҵ ᴐ Ȃ ̂DDL̃ᴳ

PCў ֗ᴉ HART ᶕ Ȃ а ӊ

έ̂ ᶕ̃ Ԉ ᴂ⁮ ᴂ Ȃ 

 
HART ҩҩҩҩ ̆̆̆̆ ╖ ҩ ў╖ ҩ ў╖ ҩ ў╖ ҩ ў ээээ 4-20 ᶕᶕᶕᶕ
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ľ ӊĿ ᶑ  
ȁ ⁸ ȁ ȁ ὤ ȁ Ԉ ԍ Э

ҩ ὡȂӝ ȁ ᴐ Ԉ ѝ Ҿ ᵏ

Ȃѝᶑ Ҿ ̆HART ԍ ᵏҩέ ╖ ὸ ӊ Ȃ Ҿ

╖ ֶ Ȃ 

 
HART ᶕ ᴳᶕ ᴳᶕ ᴳᶕ ᴳ ᶑ Ἴ₥ᶑ Ἴ₥ᶑ Ἴ₥ᶑ Ἴ₥ ֒ ӝ֒ ӝ֒ ӝ֒ ӝ ЭЭЭЭ  

У Э̆HART ᶕ ᴳ ̂ ̃ Ȃת

̆ ѝ ȁ ȁ ұPC ᵏ ȁ

╖ Ȃ ѝἼ HART ᶕ╖ I/O ⁸ Ȃ ᶕ ⁸

̆ Ԉ ᴐ ֒ ᶢ з ԍ Ȃ  

ὸὸὸὸ HART  

HART ̆ ╖ ҂ Ѯ ╗ȂHART Уэ ₥ ĺĺ б

ў ̆ HARTԍ ὤ ᴐȂ 
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ᶕ 
ԍ Ԉ ᵏ Ȃ ᴉ ᶕ ̆ Ԉ

ѐ ⁮Ȃ ע ᵏ ִ□ꜛ ȂHART
ᵏ̂ԍ ̃ ᶕ ╒ ҩ ԍע ╖ ̂ 2̃Ȃ 

 

 HARTԍԍԍԍ  ԍԍԍԍ  

 

 

 

╒ 

╒ 

ּ ὡ 

ᵳ 

ԍ ᴁ  

 

 

ᴐ  

 

 

эў  

ᶕ distances 

ұ ⁸  

ҵ ᴐ  

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

 2. ԍ бHARTԍ  
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HART ╖╖╖╖  

 

HART ╖  
ѝҩ HART ᶕ ִ□̆ ѫ ȂԈЮ

ꜛ ᾃ ╠ HART ╖ ̔ 

 

•  
• ὤ 
• HART  
• ⁸  
•  
• HART ᴉ HART  
•  
• PC ֒ 
• HART  
•  
• PC ᴉ ⁮HART  
• PC έ 
• ⁸╖  
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ᾳЮ̆ HART ԍ ּ 4-20mA ԍ Ȃ

̆ ᴳ Ȃ Ԉ з ѕ

ȁа ᶕ ᾳЮȂ ұ1,524 m (5,000 ft) ̆‡

0.51mm(#24 AWG)̆ ұ0.81mm(#20 AWG)Ȃ 

 

ЭHART ᶕ ּ ѝ3000 ̂10000 ת̆̃ ̂ў

̃Ԉ Ὧ ֶ ⁮HART ᶕ Ȃ 3  ҩа

֒Ю Ԉ ѐ HART ᶕ Ȃ ѐ ‟ ḣ

HART ὴ ѐ ̂ ὤ ѕ ̃Ȃ Ὧ

HART ѐᴳ έᴇᶕ ̆ Ԉ HART Ȃ 

 
ḣ � pf/ft (pf/m) 
 � feet (meters) 

ѐ  20 pf/ft 
(65 pf/m) 
 

30 pf/ft 
(95 pf/m) 
 

50 pf/ft 
(160 pf/m) 
 

70 pf/ft 
(225 pf/m) 
 

1 9,000 ft 
(2,769 m) 

6,500 ft 
(2,000 m) 

4,200 ft 
(1,292 m) 

3,200 ft 
(985 m) 

5 8,000 ft 
(2,462 m) 

5,900 ft 
(1,815 m) 

3,700 ft 
(1,138 m) 

2,900 ft 
(892 m) 

10 7,000 ft 
(2,154 m) 

5,200 ft 
(1,600 m) 

3,300 ft 
(1,015 m) 

2,500 ft 
(769 m) 

15 6,000 ft 
(1,846 m) 

4,600 ft 
(1,415 m) 

2,900 ft 
(892 m) 

2,300 ft 
(708 m) 

3. 1.02 mm (#18 AWG)  
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ὤ 
ὤ ѝ ⁸ שּ ᴳ ᵏ ὤᶑ У Ȃ ᴳ

שּ ̆ ẏ ̆Ԉ ᶑаֶӊ Ȃ э

а ὤ ̂ ҩ Ҿᴳ ╟ б ̃̆ ᴳ

ѐ̆ ὤ Ȃ 

ὤὤὤὤ  

HART ᶕ Ԉ ᴐ ὤ ѐȂ ὤ ̂ ὤ ̃

бּ ч ⁸4-20mA У ᴳ ̆ᶑ שּ ὤ Ȃ ұּ

ԍ ̆ ᴳ ԈЮ ὤ ѐ У ̆ Ԉᴳ

⁸ У ѮᾃȂ 

 

� ᴳ ү ̂ ̃ ̔ ᴍ ⁮ ὤ Ȃ̂ 6̃ 

� ᴳ ̔а ̆ ᵛ ᶕ ּ ⁮ ὤ

שּ УᵛȂ̂ 7̃ 

HART Ԉб ᴳ ̆ᶑ ὤ̆ת УҾ Ȃ 

 

6.  ᴳ 4�20 mA  
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7. ᴳ 4�20 mA  

Уэᴳ үУэᴳ үУэᴳ үУэᴳ ү ὤὤὤὤ ὤὤὤὤ  

Уэ ὤ Ө ᵏ Ȃ ̆

ȁ Ԉ ᾃȂ 

ԏ Уэᴳ ү ὤ ὤ Ḁ̆ чэ ֒҂

ᾃ̔ 
� ᵏ ῏ 0.7V̆Ԉ ᶑHART ̆ а⁮

Ȃ 
� ⁮230 � ( ᾳЮѝ 250 �) Ȃ 

⁮ ᴐ ̂ ѝ10�12 V ̃̆ ⁮ чэ Ȃ

⁮22mA  ̂ аӨӨ 20mÃ̆ᶑ ѝ

ᶕȂ ѕ ѝ340 � Ȃ ᴐ ̆ Ԉ Ԉ

ЮὨ ̔ 

Power Supply Voltage � (Zener Barrier Resistance + Sense Resistance) × Operating 
Current (mA) = Available Voltage 

Power Supply Voltage̔  

Zener Barrier Resistance̔  

Sense Resistance̔ ѕ  

Operating Current̔ ᴐ  

Available Voltage̔ ᴐ  

ᴿ : 26.0 V � (340 � + 250 �) × 22 mA = 13.0 V 

ḣ҂ ѕ Ѯᾃ̆ ԏֶ‍ У ‍ Ȃ ̆╗ Э

ᴂұ Ȃᴿ ̆Уэ28V̆300 � ̆ ᴳ 26V ᵏ

Ȃ 
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ᴳ ү ԈЭчэ ̆ Ԉ ᴳ ԈЮч ᾱ̔ 

1. ч Уэ Ȃ ᶕ ̂HARTᶕ ̃ ̆ ᵑ

Ȃ ̆ ḣ ֶ Ȃ а

ᵳȂ 

2. аᴳ ү ̆ ᴳ Уэ ȂУ ᾳЮ ֶ  20mA
֒Ю ᵛ   ̂ ѝ14̇17ṼȂ эḣ ҩᾃ ‍

‍̆ ὲᴍ ұ Ȃ 22mA ̆ У

῏ б20mA ̆ ѝ0.7V̂340× 2 mA ̃Ȃ 

УУУУэᴳэᴳэᴳэᴳ ὤὤὤὤ  

ѝҩᴳУэHART Уэᴳ ὤ ѐ ̆

Ȃ ӱ ԍ Уᵛ ᶕ ̆ ὤᵛ ⁸ӊ 4�20mA ᶕ Ȃ

HART ᶕ ּ ⁮ ὤᵛ̆ ҂ ὤᵛ

HART ᶕ ּ ⁮ Ȃ ̆HART ᶕᶕ а Ҿ ת̂

ᵛᴳ ᴐ ̆ ᴳ έ HART ᶕ PC ̆Ӱ Ԉ HART
ᶕ̃Ȃ Уэ ѐ╗ὡHART ̆ Ҿ Ȃ̂

Ҿ а HARTᶕ ̃Ȃ 

 
ў ᵏ ᴳ ὤὸў ᵏ ᴳ ὤὸў ᵏ ᴳ ὤὸў ᵏ ᴳ ὤὸ HART  

ὤὤὤὤ ȂȂȂȂ ὤὤὤὤ ᵏkkk ᴐᴐᴐᴐ̆̆̆̆ 

зззз ᶑҩ ᶕᶑҩ ᶕᶑҩ ᶕᶑҩ ᶕȂȂȂȂ 

 

ὤ ᵏ Ԉ ᵏHARTὸ ӊ ֒Ȃ ⁸

҂ Ԉ ᵏ ӊ Ȃ 
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ὤὤὤὤ  

HART ⁞ ὤ ѐȂ Уэ ὤ ̆

ὤ Ȃ ̆ ұ э ᴳ 4mAᶑ ᴐ̂

4э Ὥ 16mÃ̆ᴳ ԈȂḮ ᴳ 250� ̆ ᴳ

25V ̆‡ 25 V �(340 + 250)× 16 mA = 15.5 V ̆ ᵏ ᴳ ̆ Ԉᶑ

‍ У ‍ Ȃ 

ὤ  ὤ  ὤ  ὤ    

ұУҾ ұנ ᴁ   ̆ ╟

ᾱ Ȃ Ԉ ᴳ Ȃ ̆ ѫὸ HARTᶕ  

Ȃ 

 

HART ѐᴳ ⁮ ⁸ ̆ ṁ ╟Ԉ

Ȃ ⁸ ֶ HART ᶕ ╗ ⁮ ЭȂᴿ ̆У

э ᾳЮֶ Уэ ѝ2V ╗⁮ ѐȂ ̆ ᴳ Уэ28V
Ḁ̆ Э ֶӊ Ὥ30V Ȃ ұ ╗̆ ἵ

῏ 15%Ȃ 

ὤ ѐὤ ѐὤ ѐὤ ѐ  

̆ ḣ ᾃȂ 
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HART  
HART ᶕ ἵ HART У Э ̆ ᴐ ̂ 8̃Ȃ

HART ᴐ ̆ӱ ᴐ ѝ ḣ̂ ѝ4mÃ̆Ԉᶑ

ᴐȂ ̆   б Ὧ̆аᾋ Ȃע

У ὤ ᶕ Ȃ 

 

 

 

8.  

 

ῆ HART ԇ ұHARTў бӱ Ѯ ּ ᶕ Ȃ̂  
HART Commands 7 )9Ȃ ᾳЮ̆HARTў б эӱ Ѯ

ѝ500msȂ Уэ 15 HARTӱ ᶕ ѐ̆ У ὲ

ў 7.5s Ȃӱ ԍ ᶕ ̆

ұ ꜛ 1э ḣ ѝ4э ḣȂ 

ὴ ἵ эч ⁸ Ȃч ⁸ ᵏ ⁸

ў╟ᵏ Ԉ Уэ ѐȂ ч ⁸ ⁸ УэHART
ѐ̆ Ь ԍ Ȃ̂ ᴿ� �̆ 45

̃ 
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ЮᴳЮᴳЮᴳЮᴳ HART ⁸⁸⁸⁸  

HART ⁸ ҂ Ԉ ⁮ ѐ̂ 9̃Ȃӱ / ⁸ ѐ  

Уэ ᶕ бὲӹ  ᶕ ̆ Ԉᴳ э ╗ Ȃ ᾳЮ̆

ᶕ аᾋ а ̆ ᴐѝ  ᶕ ⁸ Ȃ 

 

 

9. ѐᴳ HART ⁸  

 

 

ᴳ HART Ԉ ῏ Ȃ ᾳЮ̆ᴳ ̆

ұ Ȃ ѝ ╗ ╗ҩ э

̆ӱ ῏ HARTᶕ Ԉּ ̂ ̆ 17 ̃Ȃ 

 
ѝҩ῏ѝҩ῏ѝҩ῏ѝҩ῏ ̆̆̆̆ Ԉ Ҿа ѐԈ Ҿа ѐԈ Ҿа ѐԈ Ҿа ѐ 

ᴳGGG ȂȂȂȂᴿRRR ̔̔̔̔ ȁȁȁȁ ȁȁȁȁ  

Ԉ ὲӹԈ ὲӹԈ ὲӹԈ ὲӹ ȂȂȂȂ 

 

15э Ԉ ὡУэ ̆ ԏ ᴳ ᶕȂ

У ḣ̆HART   Ȃ HART ̆

УэHART ѐ̆ Уэ ὡ HARTӱ ᴳ а

ԍ ᴁ ̆ ‡ў а бѮ ᶕȂ 
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⁸⁸⁸⁸  
ᴔ ╗УэHART ⁸ ̆ᴔ ҩ HART ᵏ

ὤ ╖ Ȃ ₥ ⁸ ᵏ ᵏHART ̆ Ҿ ╖ а Ȃ 

DCSȁPLC SCADA/RTÛ ̃Ѯ ⁸ ₥ӨӨ ᵏҩ

╖ Ȃᴿ ̆ э ⁸ ұ ў ̆ ᵏ ԍ ᶕ

╗╖ Ȃ УҾὤ HART ⁸ ᶑ ԍ

Ȃ 

ᴔ Ԉб ᵏ ̆ ὲHART Ȃᴔ Ԉ Aѐ ̆ҩ

УҾ ⁸ ᵏ ᵏ ᶕ ̆ӱ У ҩ ӹԏӊ Ȃ 

HART ὡὡὡὡ/       

ὸ HART ὡ/   ѐ̆ Ȃᵏ Ԉ ѝ

ᵏУэHART ̆ ΰ Ὥ УэHART Ȃ ү ̆ὭӎУэ

HART ֶ ⁮HART ԍ Эּ ⁹ ̆ ֶ ⁮

HART╖ Ȃ 

HART ὡὡὡὡ/      

ѝ ̆УэHART Ԉж ұ Уэ ὡ/   ЭȂ

ΰэ ὡ/   Ὥ УэHART ̆ ȂУэ

⁹ ̆Ԉ ұ аέ ֓ḣȂ Ҿ

ᵏ HART э  /   Э̆ ҩ Ȃת ̆

ṁ ̆ Э ὲӹ HART ᶕҩȂ 

HART ὡὡὡὡ/      

У Ȃў ҂ Ԉ ᶕ Ȃѝҩ

‾ ̆ ὡ/   УэHART Ȃ УэHART
I/O Ѯ Ὥӎ̆ ⁸ ᵚ ⁮   ᶕ Ȃ ѝ

̆ ԏ У ὲӹ έ Ҿ ᴐȂ 
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У‎ὸ HART ⁸ ӱ ў Ȃת ̆У ‍

ע ̂ᴿ ̆ ᴁ ̃Ȃ ̆ ⁸

HART ּ ת̆ УҾ Ȃ 

̂̂̂̂ HART ̃̃̃̃  

Ҿ ⁸ ҩ ԍ Ȃ Ҿ ὡ/   ּ

HART ԇȂ ⁸ ⁮ ̆ Ҿ ּ

Ȃ ╖ ᴐ ⁸ ̂ HART ̃ Ȃ 

ὯὯὯὯ 

Ὧ ᴐ HART ּ ⁮а HARTᶕ ὡ/   ⁸ ѐȂУҾ Ԉ

HART Ὧбὲӹ ᶕ̆ Ҿ ꜛ ҩModbusȁPROFIBUS DPԈ TCP/IPԈ
Ȃ ῆ HART Ὧ ὤ ԇԈ ‍ ԇȂ э Ὧᵏ ӊ

ԇа Ȃ ‍ Ὧ ԇȂ 

SCADA/RTU  

SCADÂ ̃ѐ RTU У ᶕ б ⁸

ᶕȂ ̆RTUбὲӹ У Ȃת ̆RTU έᴇ

Э УҾȂ ὲ ̆ RTUбЭ ў Ѯ ᶕ а HART ̆

ὲӹ ̂ᴿ Modbus ̃Ȃ RTUѐ HART ִ ̂ ȁ

Ԉ ת̆̃ ̆ HART ԇ HART ּ

֒Ю̆ѐ ў HART ̂ 40 Э ẏ ̃Ȃ 
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Ҿ HART ὡ̂ ̃ ̆ὸ HART У

э Ȃ Ԉṁ Уэ ̆ Ԉ ὤ ̂ ̃HART
ᶕ Ȃ ў ᶕ ̂ᴿ ̆RS232C̆RS485̆Modbus

Ԉ TCP/IPԈ ̃ ᾱ Ȃ 

HART ̆ ԈЮΰ ̔ 

� HART  

� ὭӎУ HART ⁸ HART  

�  

�  

� бў ⁸ Ѯ ᶕ Ȃ 

 

ᴐѝᴐѝᴐѝᴐѝў ὡў ὡў ὡў ὡ/      ѐѐѐѐ  

ұУэ ұHART ⁸ ̆HART ᴐѝў ὡ/   ₥

̂ 10̃ȂУ ᾳЮ̆PCᴐѝў ̆ ᵏӝ ὲӹ ╖ Ȃ

̆ ₥ ḣ ᶕ ў ̆ HART ԇ

ӱў ּ ⁮ Ȃ 

 

 

10 ᴐѝў ὡ/   HART  

 

ּ 4-20mA ⁸ ‾ ᶕ   ⁸ ̆ Ԉ ѐ ╗Уэ

HART HART ᶕ Ȃᴳ ҩ Ѯ ̆ ᴐ Ԉ

ᶕ ᶕ ̆ ᶕ ̆ ֗ᴉ4-20mAᶕ ᵏ

ὡ Ȃ 
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УУУУ HART HARTᶕᶕᶕᶕ  

 

ч Ԉ ⁸ Ȃ ⁸ ̆

У б ̂ 11̃Ȃ 

 

 

11 HART б ὡ  /  

Ԉ ⁸ ѐ̆ᴐѝ ὡ/   У ‍̂ 12̃Ȃ ᾳ

Ю̆ Ԉꜛ ὤ ὤ Ԉ ὲӹ ‍̆ зѝ ᵏ

Ԉ ᵏ Ѯ ╘Ȃ а ╗ ̆҂а Ȃ

Ԉᴐѝ Ὧᴳ ̆ HARTᶕ ᴐ  Ԉ ὲӹ ̆ᴿ ModbusȁPROFIBUS
Ԉ нԈ Ȃ 

 

 

12 HART б ὡ   /  
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HART ѐ HART  
HARTӊ ╖  ̂ᴿ ̆ ȁ ᶕ Ԉ

ᴁ ᴁ ᶕ ᵏ ̃Ȃ Ҿᶕ ԈḆ╠ ᶕ Ȃת ̆ ⁸

HART Ȃ ӭ̆ У ӊ έ ҩ HART
ᶕ ̆ ὲ ѝ ᶕ Ὧᶕ ╖ Ȃ ᴳ ּ / ὡ/  

Ἱ‍‾ HART ᶕ ִ Ȃ ӊ ꜛ Rosemount Inc. Tri-Loop Ԉ

Moore Industries Site Programmable Alarm(SPA)Ȃ 

HART ӊӊӊӊ  

Tri-Loop HART Э ᶕ ̆ HART 3 ԇ ꜛ 4э

ѐ 3э ѝ ᶕ  ̂ 13̃Ȃ ̆   4э Ԉ

‾ У ᶕ ּ ҩȂ 

 

 

13 Tri-Loop  
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SPA Ԉб֗ᴉ HART ᶕ̆ з ⁮ ᶕ ̆   Ὧ  ̂ 

̃̂ 14̃Ȃᴿ ̆SPA Ԉ HART ᶕ ᾃ ᶕ ̆

/Ὧ Ѯ Ү֒Ȃ ѐ ҩ

̆SPA ᵚ ⁮ У ̆ ṁ  Ὧ ᴐȂ 

 

14 SPA  

 

HART Tri-Loop SPA ұ ӊ ᵏ Ȃ 
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ᴐ  
ὤ ў ԍ ᵏ ᵏ275 HART ᴐ ȂHCF ֶ ᴁ 275 ᴐ

ᵏ Ȃᴳ ҩHART DDL̂ ̃ Ԉ ֗ᴉ HART ᶕ

₥ת̆ ѐ ҩ HART DD̂ ̃ ֒Ȃ ᴳ ѐ

DD ֒̆ Ӱ Ԉᴳ ԇ ԇб ᶕȂHCFѝ
Ԉ╗ ⁮ Э DD ֒ ᵏ ѐ ᾊ ╘Ȃ http://www.hartcomm.org

Э Ԉ ⁮ ᾊDD ֒ Ȃ 

 
275 HART ᴐ У‎ᴐ У‎ᴐ У‎ᴐ У‎HART Ԉ ᶕԈ ᶕԈ ᶕԈ ᶕ ȂȂȂȂ 

 

 

15 275 ᴐ  
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PC ֒ 
ԍ ӊ֝н̆Ԉ УҾ ֒ ̆ ᵏPC Э HART ᶕ ֒Ȃ ҾHART

ᶕ ֒ ╖ бHART ̆נ Ԉ ᵏ ╖ Ȃ 

 
‾ ֒‾ ֒‾ ֒‾ ֒ ̆̆̆̆ ̆̆̆̆עעעע ῏ᴂ῏ᴂ῏ᴂ῏ᴂ  

 

4ѐ‟  ֒ ұ HART ȁ Ȃ а︠‍ ̆

‟ѡ ֒ ╖ Э҂а Ȃ ӊ ж ֒҂ ╖ Ȃ PC Э HART
֒ Ԉ УэRS232 HART ὲӹ б Ȃ 

 

HART ֒֒֒֒УУУУ  

֒֒֒֒  ӊӊӊӊ  

Asset Management Solutions (AMS) ῆ  Fisher-Rosemount 

CONF301 HART Configurator  Smar International 

CONFIG  Krohne 

Cornerstone Base Station ῆ  Applied System Technologies 

Cornerstone Configurator ԍ  Applied System Technologies 

H-View  Arcom Control Systems 

IBIS  EB Hartmann & Braun 

IBIS  Samson 

K-S Series  ABB 

Mobrey H-View  KDG Mobrey 

Pacemaker  UTSI International Corporation 

SIMATIC PDM  Siemens 

Smart Vision  EB Hartmann & Braun/ Bailey Fischer 
& Porter 

XTC Configuration Software  Moore Products Co. 

4 HART ֒ 
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HART  

 

HART ᶕԍ έ Ҿ ῏ ҩ эHART ( ) Ȃ

῏ ҩ̆ Ȃ 
 

 
ԍ Ѯ₥̆ ӊ ᴁ ȁὲ ᾗὡ⁮ Уэ ѐȂ Ѯ

̆ ⁸ ᴳ ֒( PC )ԍ ( ) ⁞ȂУ

Ҿ ᵏ ᶕ ԏ Э( ̆ )̆ УҾ ὲ

҂ ⁸ ⁮ Ȃ ⁮ ‡ ISO Ȃ 

б ⁸ ᴳ έ HART╖ I/O ̂ 26 ̃

ѐ У ̆ ұPC ⁸ ὡ⁮ УэHART ѐ̆ ӊ У

Ȃ

ұ ѐ ̆ ѐ а ╟ ӱУэ ⁮ЮУэ

Ȃ 
 

 
У ԍ ̆‾ ╖ Ԉ

̆ У ╖ ‍HART Ȃ э HART
 ᶕ ѝ У ḣ Ȃ ̆ ԍ

̆DCS Ȃ 
 
                        

ᴳGGG HART ╖╖╖╖  
ᶑᶑᶑᶑ  

 

ᶑᶑᶑᶑ  
HART ҂ ᵏ ᶑ ╖ Ȃ ԍ ẏ ẏ ѐ

Ԉ ֒ Ȃ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 35 

б  
 

HART ԍ ᵏ ᶕ б ᶕ ȂHART ᶕ Ѭ ᶕ ̆

ꜛ ѐȂ ᶕ ў Э ⁞ ԍ

б ᾳȂ ᶕ ҂ ᴳ ‍שּ  ּ б ֒ Ѯ Ȃ

ᴿ ᶕ ̔ 

¥  

   ¥  

   ¥ᾶ ╟ 

   ¥ ⁮  

   ¥    

   ¥    

¥ ў  

¥ў  
HARTԍ Ȃ ᶕ ӊ ᾱ ӊ

ע ‾Ȃע HART ᶕ Ԉ ⁮ Ҿ ᶕ Ȃў ᴳ DD ֒ б

ᶕ Ȃ ᴳ DD Ḁ̆ ‾ ӊ ֒ Ҿ ᶕ

Ȃ 

ӊ ᵏж ֒ѝӹԏ ӊ ̆УҾ ἵ ᴔ⁸ ӊ Ȃ

⁸ ᴳ ̂HART ᶕ ̃ У ╒̆ ᵏ ᶕ ̆бּ

̆ ҩ Ȃ 

УҾ ֒ ᴳ ὸ HART I/O ̆б ᶑ ᶕȂ Ҿ

ᵏ ᶕ Ȃ 
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PC⁮HART  
 
эӝ ̂PC̃ ᴐѝHARTў ᴐ Ԉ Ȃ

̂ 5̃ἵ HART ⁮PC RS232Cѕ PCMCIA ̂ 16̃Ȃ 
 

ӊ  ӊ  

Commubox Endress + Hauser 

FSK-Modem EB Hartmann & Braun 

HT311 RS232 Interface Smar International 

VIATOR PCMCIA HART Interface MACTek 

VIATOR RS232 HART Interface MACTek 

 5. HART ᶕ У  

 

 
16. RS232 HART  
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PC έ 
 

Ҿ ֒ ╟ Ԉ ѝPC бHART б ᴐ ᵏ ╠Ȃ 6ѡ
 ҩ ‍ ֒ ╟ ᴿ Ȃ 

 

ӊ  ӊ  ӊ  

Hview Provides DDE server Arcom Control Systems 

HRT VBX 16-bit Visual Basic driver Borst Automation 

HRT OCX 32-bit ActiveX Control Borst Automation 

HART OPC Server OPC Server HCF (via member companies) 

HL-LinkPro HART driver for LabVIEW Cardiac Systems Solutions 

 
6. PC έ 
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ԍ ⁸╖  
 

ұ ԍ Ԉ ᾃ ⁸ ̆ ᴳ ⁸ ╗ ұ ̂

17 ̃̆ ҾHART б ѐ ⁸ ̆ ҩ ⁸ б῏

֒ ‍̆ ̆ ╟ Ȃ ᴳ Ҿּש ⁸ ѝҩ Ȃ Ҿּש Ԉ₥

ұ Э а ̆ ᴳ ⁸Ȃ ⁸ ᴳ ᶕ ̆HART ᶕ

⁸ б Ȃ 
 

 
17. PID ╖ ̂HARTӱ ̃ 

 
⁸ ╗ ҩ ⁸╖ Ȃ ұа ּ ⁮ ⁸ ̆҂ ᶑ ҩ

Ȃ ⁸ ּ Э̆ έ ҩ ╟ Ȃ 
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HART ⁸⁸⁸⁸  
 
ᴳ HART ̆HART ּ ᶕ   ѝ ⁸ᶕ  ̆ Ԉ

ּ ᶕ б ᶕ Ȃ ̂ ⁸ ̃ ᶕ ᴐ

̂ 18̃Ȃ ᶕ ּ ҂ ᶕ ̆ὲ Ԉ ᴐ ḣȁ ḣ

ȁԈ ⁸ Ȃ 
 

 
18. PID ╖  

 
ұ ѐ ў Э ⁸Э̆HART ᶕ ̂ 2-3 ̃

ѝ ҩȂ ұ ⁸̆ ⁸ᴐ аᾋᾱ ұHART ᶕ Ȃ ԆѮ ᴳ

  ⁸ᶕ ̆ὲᶕ ּ ⁸   Ȃ а

ӊ ̆ὲ ӱ 2 ⁮ 20 а ȂHART ᶕ Ԉᶑ ұ ⁸

ḣ Ȃ 
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нннн     

    

н  

 
э н Ὠ ⁮ᴳ HART ᶕ ִ□Ȃ Ӯ Ҿέᴇ ᴿ

Ԉ ὲ ‎ Ȃ ‍ ԈЮ ‍̔ 

�  

�  

� ᴐ  

�  
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н ȂHART ᶕ ᴳ Ὠ ᶕ

ȁ ̆ ᴂ Ȃ 
 

HART ұұұұ ᴁᴁᴁᴁ̂̂̂̂ ̃̃̃̃бббб     
 
HART ᴁ ѐ ⁮ҩ ᴇ  ̂  19̃ȂHART

2эў ᶕ Ἱ ұ эẏ Ȃ

ᵏҩ Ѭ ̆῏ ҩ ⁸ I/O Ȃ ̆

ᵳ ֒ нЭ У ῏ Ȃ 

 
19.   

 
УҾὨ ᴳ HART ᴁ ₂ б ᶕ Ȃ Ҿᶕ

Modbus ּ ў Ȃ ԍ ̆ ᴁ ̆ ῏

Ԉ ... ̆ ᴂȂ 
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ѐѐѐѐ  
 

Уэ ѐ̆ ҩ84э Уэ ̂ 300,000 m2̃

HART бHART RTUŝ SCADA/RTU ̃ȂHART ұ84э
8 ̆ Э 10~11 Ȃ 70э ̆ ҩ эѮ 500m
Ȃбּ $40,000ȂRTU I/O
҂῏ ҩ̆ꜛ ╗ ֒б Ȃ ּ 4-20mA 50%. 

 

שּ  .20  
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HART ᶕ ұ Ю ẏ ᴿᶕ ұ Ю ẏ ᴿᶕ ұ Ю ẏ ᴿᶕ ұ Ю ẏ ᴿ 
 

Ю ṁ ẏ ̆Уэ ὡ ẏ ̆ᴳ

Ȃ ὡ ѐ̆ Ԉ ӱ ᾃ  Ȃ ὡ Ȃ

б У ╟ ‡ ᴳ HART ᶕ DCSЭȂDCS б

ᾃ ╒Ȃ 

 
21. Ю ẏ  
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ᴳGGG HART ῏ б῏ б῏ б῏ б  
 

    
 

Ἷ ‾ HART Ԇҩ ╗ ԍȂ ұ

HART ὡHART RTU 
… ҩУэ SCADA Ȃᴳ HART ῏ ҩ б ̆ ҩ ̆

ҩ ῆ Ȃ 
11эHART 45 а שּ Ȃ

б ⁮HART Ȃ ᵏ ḣ ҩ ֒бPLCȂ

б ҂ Ԉ ὁȂᴿ ̆а э ў б PLCѮ

Ȃ 
У ῏ ҩ ῏ ὡ ӱּ 45̂ṁѝ ̃⁮11Ȃ

҂ ̆ ѝ ᴳ ҩԍ б Ȃ 
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έ ӊέ ӊέ ӊέ ӊ HART  
Уэ έ HART ᶕ ╒ ᴁ̆ б ╒Ȃ

HART Э ҩ ̆ ұ ҩ ᶕ ̆ ҩԍ бP

LC I/O ̂A/D̃ ̂D/Ã Ȃ 22 ҩ ╒ ԍ

⁮PLCȂ 

 

22. HART ᴿ  
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ᴳ HART Ȃ э ᴿѐ

̆ ҩчэ ⁸ ѐ ᴇ ᴁȂ ֗ᴉ ѐ ҂

Ȃ 
чэ э ̆Уэ ̆ Уэ 9 Ȃ

–40 inH2O̕Э 0�30 inH 2OȂ

ѐ ᴇ Ḁ̆ ╒ ᴁᶕ Ȃ ╒ ⁮Э ̆

₂ ᴐѝ ̆Э ᴐѝў ԍ ₂ Ȃ 9 Ḷ

Ȃ 
б ᴐ ⁸ ╟₂ э ̆ ̆Э ̆

Ȃ Э ᴁ ̆ 40╗Ӵ ᴇ ᴁ Ȃ 
У ᾳ 95‍ ̆ У ч Ȃ‾ ֒ PLC

ᴁ ̆ ᴁ ⁞ ̆ ҂ ῏ ⁸ ӝ ̆

῏ ѝ ΰ Ȃה э ῏ 15‍ Ȃ 
‾ ֒ ԍ ╒̆ Ἱ ѐ ᴁ ╟ ⁮Ȃ

⁸ ԍ ԇ̆ ֶ ⁮ ╟ ᴁ Ȃ 
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έέέέ     
 

HART╖ HART б ⁸ ̆ ῏ ҩ ̆

̆ Ȃ╟ ἵ HARTԍ ᴳ ̆ аֶ ⁮

Ȃ 

‍ 2эּש ̆ эּש 14э ̆ эּש Уэ ὤ ╟ ⁸ȂHA
RT э ᴁ̆ ̆   Ȃ ᴳ 3 ⁸

ѝҩ 2 б4 ̂ ̃ᴳ Ȃ( 23) ( 68 Multidrop ). 

 
              23. 2 ⁸б4 ⁸ԍ HART  

ѝ έ ῆ ̆ᴳ HARTԍ ἵ ӱУэ ⁮ Уэ ̆

῏ ὲ ̆ ̆ ̆ ᶕ̆ ̆ ֒ УעȂ῏ ҩI/O б

ҩ Ȃ 
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ᵏ ԍ б ᶕ ‫ ᶕ ̆

ᵏ ҩ ₥ ᶕ У Ȃ‾ PLC HART ̆ Ԉ

ᴳ Ю ѝ Ȃ 
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ᴐᴐᴐᴐ   
 

HART ӝӝӝӝ  
HART ὤ ᶕ̂ ᴐ ̃̆ Ԉ Ὠ ̂ ̃

ȁ ⁸̆Ԉ Ȃ 

550 ּ 15э ᴐ Э Ԉ 3 ̂ 6 ̃ ̆ᴳ

̆ ̆бI/OЭ ҩ Ȃὲ ̂ ̃ Ԉᴳ

̆‾ HART ᶕּ ע Ȃ ̆ 3.7

Ȃ ᶕ ȁ ȁ б Ȃ 

 

24. RTU ᴿ  
э ᴐ RTU ᵏУэ 50э ̆ ╒̆ ԍ (  24). эRTU ‾ HART

ў ╒̆ ҩ үэRTUᴐѝ ╠ў ̆ў ᴐ ̆ ̂ УэRTŨ

Ḁ ╟ ⁸ȂRTU ᵏҩб ὤ ̆ ᵏҩ ұӝ

ȂModbus ұSCADAѐ ᶕ Ȃ 
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ᾃ ѡᾃ ѡᾃ ѡᾃ ѡ  

 

ᾃ ѡ ̆ Э ѡ Ҹ ᴐ ҩHART ̆ ҩ

̂ 25̃̔ 
• ᴂ30% 
• ὡ ῏ ⁮1/16 
• I/O ֒ ῏  
•  
• ѝ ּ  

 
 

 

25 Э ѡ  
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″ ӊ Ȃᵑ ″ ῆ̆HART
ӭ ѐ ѝ Ȃ 

Уэ ѐ̆ Ὠ ֶ HART Ȃ

̆92% ֶ HART ԍ ̆ 33%Ȃ ѝ HARTӊ
ҩ ̆ ╒̆ӱ ҩ$23,000Ȃ 

Ὠ ҩУэּ I/O ⁸ ̆ ᶑ ⁸ ╒Ȃ

HART Уэѐ Ȃ 

 

 

 26̔  
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PROFIBUS ѐѐѐѐ HART 

HART/DP HART Ԉ ⁮PROFIBUS DP ѐȂHART/DP Ԉ 4
эHART ̆ HART ԇ⁮ᴁұDP ў ȂHART/DP Ȃ 

 

 

 27̔ PROFIBUS Э HART 
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HART/DDE ╘╘╘╘  

Ԉ HART нע HART/DDE ֒̆ ֓ ᴁ

ȂHART/DDE ֒ἵ ֗ᴉ ֒̂ ̔ ̃ HART ѐ

ᶕ Ȃ ѐ̆ УэHART ⁮ ѕ Ȃ 

 

 

 28̔  




