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3 3 4456 67588 37598 43543 : 75:4 754: 43539 8 7567 7547 435;< = 758: 754< 43546 43 7584 753< 7563
4 3 4456 6657; 335;: 435<: 4= 7549 7576 4353: 4= 75;; 7578 4759= ;7 75;7 7578 43547 =8 75;: 757< 756<
; 3 4456 6:5;6 335;: 4358= 46 754: 7576 4357= 4= 754= 7576 475:6 ;7 75;7 7576 4353< =; 75<: 7576 756<
< 3 4456 675:6 3;5=3 4<53< : 753: 7578 4<57; 9 75<9 7538 4<534 33 7536 7576 4<579 4: 75;7 7578 7587
6 3 4456 6<583 3<5:4 4<569 ;7 75;4 7578 4<57: ;; 75;3 7576 4;5<; ;; 75;3 7576 4<573 98 7568 7578 7586
8 3 4456 6=577 3<5:4 4;597 48 75;; 7578 4;5:4 ;7 75;7 7576 4;5<= 48 754= 7578 4;5:7 =4 75;6 757< 758:
: 3 4456 63586 385<; 4:5;: ;8 754= 7576 485=6 4< 75;9 757= 485:; 4; 754= 7578 4:57< =; 75<; 7576 758=
= 3 4456 6<5;8 385;= 485;6 ;3 7549 7576 465:8 ;4 75;4 7578 46544 48 75;< 757: 465=3 =9 7566 7578 75:7
9 3 4456 6:5;6 385;< 46579 8 75:4 7549 4658; 8 357; 75<4 46583 37 756= 753= 465<: 44 75:= 7538 75:3
37 3 4456 63547 3=58= ;65<9 33 753; 757< ;<599 3; 7546 757: ;<58; 3; 75;< 7579 ;6573 ;: 75<; 757: 758=
33 3 4456 6;5:6 3=563 ;<569 37 7544 757: ;<5;3 3; 753< 757< ;<58: : 753: 7578 ;<5<9 ;7 754; 757< 758=
34 3 4456 6859< 3=58; ;;5=3 37 75;: 7534 ;;549 6 7563 754; ;;58; 8 75;7 7534 ;;58< 43 75<; 7579 75:3
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3; 3 ;7 675<= 3759; 4;596 4: 75;6 757: 4;584 48 75;; 7578 4;5;8 46 75;6 757: 4;586 := 75<4 7576 75<=
3< 3 ;7 6;54< 3759: 43564 9 7568 7539 435:4 < 75<8 754; 4;533 : 758: 7546 44534 47 759; 7543 7567
36 3 ;7 6:5=< 3759: 4359= 4; 75<7 757= 435:< 48 75<4 757= 4358; 4: 75;= 757: 435:: :8 75<4 7576 7564
38 3 ;7 63574 3<5<3 46577 33 75<6 753< 4<5;7 3; 75;4 7579 4<563 37 75<= 7536 4<569 ;< 7563 7579 7584
3: 3 ;7 6;567 3<56: 4<5;6 9 75<: 7538 4<54; 34 75;3 7579 4;593 34 75;3 7579 4<536 ;; 75<7 757: 758<
3= 3 ;7 6:5<; 3<5<6 4<544 3; 75;: 7537 4;5:; : 75<3 7536 4<57; 33 75<; 753; 4<57< ;3 75<; 757= 7586
39 3 ;7 675;9 38577 ;754; 49 75;7 7578 495:< 4= 7549 7578 495<9 4< 75;3 7578 495=< =3 75<; 7576 758;
47 3 ;7 6<5:= 385;= 4957= 4: 754= 7576 4=584 46 75;8 757: 4=544 48 75;8 757: 4=586 := 75<9 7578 758:
43 3 ;7 685=8 38563 4=5:9 33 75;3 7579 4=548 34 7546 757: 4=538 3< 75;< 7579 4=5;= ;: 75<7 757: 758=
44 3 ;7 63533 3=56; ;:5:8 34 75<< 753; ;:57; 3; 75;4 7579 ;859= 36 75;= 7537 ;:54; <7 7563 757= 7586
4; 3 ;7 6<5;8 3=593 ;:588 3; 75;< 7579 ;:579 3< 75;9 7537 ;856< 3; 75;8 7537 ;:537 <7 756= 7579 758:
4< 3 ;7 6:58= 3=584 ;85<8 34 75;3 7579 ;65<7 33 753< 757< ;65;< 33 75;; 7537 ;65:6 ;< 7569 7537 7589
46 3 ;:56 675=< 37583 4<534 46 754< 7576 4;586 4; 75;4 757: 4;5;9 46 7543 757< 4;5:4 :; 75<7 7576 75<:
48 3 ;:56 6<5<< 37583 4;5:< ;3 75<7 757: 4;5;8 48 75;3 7578 4;533 49 75;= 757: 4;5<3 =8 75<6 7576 75<=
4: 3 ;:56 6:58= 33579 4;594 34 7547 7578 44534 48 75<3 757= 4453= 33 75;< 7537 4456= <9 75=6 7534 7563
4= 3 ;:56 63549 3<563 4:58: 33 75;4 7537 4:576 34 75<= 753< 4:568 3< 7546 757: 4:5<; ;: 75<< 757: 7569
49 3 ;:56 6<5:7 3<56; 485=7 ;< 75;6 7578 485<7 46 75;4 7578 48576 4= 75;: 757: 485<< =: 75<: 7576 7584
;7 3 ;:56 68547 3<56; 4<5=; 48 75;; 7578 4<58; 46 75<= 7537 4<5:4 ;4 75;3 7578 4<5:; =; 75;= 757< 758<
;3 3 ;:56 635:< 38546 ;<5:; 37 754= 7579 ;;59; 36 75:3 753= ;;586 3; 7549 757= ;<576 ;= 7586 7533 7587
;4 3 ;:56 6;567 38563 ;<584 34 75;9 7533 ;;5;3 3; 75;9 7533 ;;57= 3: 75<6 7533 ;;569 <4 75:= 7534 7584
;; 3 ;:56 685=8 38563 ;453= 37 75;= 7534 ;35:6 3; 75<6 753; ;3563 38 7566 753< ;35:8 ;9 756< 7579 758<
;< 3 ;:56 6759; 3=59< <7569 33 75;3 7579 <75<7 36 75:6 7539 <7567 34 75;6 7537 <75<9 ;= 756; 7579 758<
;6 3 ;:56 6<573 3=56: ;958; 33 75<8 753< ;9539 34 7544 7578 ;95:4 34 75;9 7533 ;9563 ;6 75<; 757: 758<
;8 3 ;:56 6:594 3=58= ;95;7 3; 75;9 7533 ;=539 3; 753= 7576 ;=588 34 75;= 7533 ;=5:4 ;= 7568 7579 7588
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;: 3 <6 63586 37584 4<56= 3; 75;3 7579 4;5=9 33 75;3 7579 4;583 9 754< 757= 4<579 ;; 7563 7579 75<:
;= 3 <6 6;54< 37584 44587 33 75;3 7579 43596 33 75;: 7533 47568 37 75;6 7533 435:< ;4 7593 7538 75<9
;9 3 <6 685<6 33547 47549 48 75;; 7578 39599 48 75;= 757= 4757= 48 75;6 757: 47534 := 75;: 757< 7566
<7 3 <6 64537 3<5=3 ;;577 : 758: 7546 ;;53: = 7569 7543 ;;564 = 35;: 75<9 ;;54< 4; 759< 7547 7566
<3 3 <6 6;5<3 3<586 ;35== 4: 75:; 753< ;35;4 48 758: 753; ;7594 4= 75:= 7536 ;35;: =3 75=4 7579 756:
<4 3 <6 68584 3<568 ;3589 ;6 75;< 7578 ;7599 4: 75;6 757: ;75=< ;7 75;= 757: ;3543 94 756; 7576 756:
<; 3 <6 63586 36596 ;85:= 34 7567 7536 ;=54; 34 75;= 7533 ;:56; 33 75<7 7534 ;:563 ;6 75:< 7534 7568
<< 3 <6 6<54: 36596 ;:549 33 75<: 753< ;:54; 37 758; 7547 ;:57: 9 7536 7576 ;:547 ;7 75<: 757= 756:
<6 3 <6 68584 3857: ;65:7 : 75<: 753= ;658< : 75;= 753< ;656= = 7588 754; ;658< 44 7567 7533 7569
<8 3 <6 64573 3=566 <<546 34 7566 7538 <;598 34 75;6 7537 <;56< 36 75<3 7533 <;5=9 ;9 7564 757= 7587
<: 3 <6 6<5:= 3=5=: <456; = 75<= 753: <;573 37 75<< 753< <459; 8 7566 754; <45=; 4< 7563 7537 758;
<= 3 <6 6:569 3=5;7 <;53= 34 75<3 7534 <4543 3< 75<9 753; <4543 3; 75<6 7534 <4563 ;9 758; 7537 7584
<9 4 4456 67543 375=: 3=587 4= 75;= 757: 3=56; 48 75<3 757= 3=569 4< 75;4 7578 3=56: := 75;: 757< 756<
67 4 4456 6;5:6 335;7 3=563 48 75;4 7578 3=53< 48 75;< 757: 3=57: 46 7548 7576 3=54< :: 75;8 757< 756:
63 4 4456 6:533 335;7 3=546 48 75;; 7578 3:5=3 48 75;4 7578 3:5<9 46 75;4 7578 3:5=6 :: 75<6 7576 7569
64 4 4456 67588 3<563 4654; ;; 75;: 7578 4<583 ;: 75;6 7578 4<5;3 <3 75;< 7576 4<58= 333 7563 7576 758;
6; 4 4456 6<53= 3<589 4<54; 9 7543 757: 4;56< = 754< 757= 4;5=4 3; 75<6 753; 4;5=: ;7 75<; 757= 7586
6< 4 4456 68549 3<58= 4;5== ;9 754< 757< 4;587 <7 75;< 7576 4;5<; ;6 75;8 7578 4;586 33< 75;8 757; 7588
66 4 4456 635=; 385<9 ;45=4 3; 75<6 7534 ;457= 9 75;8 7534 ;35=9 33 758< 7539 ;45;3 ;; 758< 7533 7584
68 4 4456 6;5=< 385<; ;;579 37 75;9 7534 ;3596 33 75<: 753< ;35:3 34 75;; 7537 ;4543 ;; 75:3 7534 758;
6: 4 4456 685;: 385<: 4=5<9 38 75:3 753= 4:5=9 9 7564 753: 4=5;= 3; 75<: 753; 4=5;3 ;= 758; 7537 758=
6= 4 4456 675<= 3=58; ;<587 33 7548 757= ;;5:: 3< 75<8 7534 ;;5;< 33 7538 7576 ;;5=9 ;8 7587 7537 758=
69 4 4456 6<573 3=56: ;<5;; 33 75;9 7534 ;;544 33 75;; 7537 ;45=7 33 75;< 7537 ;;5<6 ;; 75:< 753; 75:7
87 4 4456 6:57; 3=58= ;<5<; 33 75<4 753; ;;534 36 75<= 7534 ;45:3 3< 75;8 7537 ;;5;< <7 75=4 753; 75:3
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83 4 ;7 63549 37584 435:= ;7 75;; 7578 435;9 4: 75;= 757: 43577 46 75;< 757: 435<3 =4 75<: 7576 75<9
84 4 ;7 66584 37584 4353< ;7 75;4 7578 475:3 4= 75<7 757= 47546 4< 754: 7578 475:; =4 75<9 7576 7563
8; 4 ;7 68549 33547 43538 ;7 754= 7576 47566 4: 75;4 7578 47549 46 75;7 7578 47589 =4 75<: 7576 756<
8< 4 ;7 63568 3<563 4=5<6 ;< 75;; 7578 4:59; ;7 75;: 757: 4:567 ;7 75;9 757: 4:59= 9< 756< 7578 7569
86 4 ;7 6;5=< 3<5=3 4=54; ;6 75;6 7578 4:5:; 4= 75;9 757: 4:5;: 4= 75;6 757: 4:5=3 93 7563 7576 7583
88 4 ;7 6:54: 3<563 4:588 37 75<: 7536 4:5<< 3< 75:7 7539 4=53= 34 754= 757= 4:5:6 ;8 7587 7537 7583
8: 4 ;7 635;= 385;= ;;548 = 754= 7537 ;;5=9 9 7537 757; ;45=9 = 756; 7539 ;;5;: 46 756< 7533 7583
8= 4 ;7 6<5;8 38579 ;45== 37 75;4 7537 ;35== 34 75<= 753< ;4578 33 753; 757< ;454< ;; 7566 7537 7584
89 4 ;7 685:7 38577 ;3589 3= 75<3 7537 ;759< 34 75;< 7537 ;758< 9 75;3 7537 ;3544 ;9 756= 7579 758;
:7 4 ;7 67534 3=58= ;<5:; 33 75<8 753< ;65=4 3; 7587 753: ;6594 9 75=7 754: ;65<= ;; 75=3 753< 758:
:3 4 ;7 6<5=8 3=58; ;65:3 34 75;; 7579 ;653; 36 75;9 7537 ;<56< 34 75;3 7579 ;653; ;9 756: 7579 758=
:4 4 ;7 685:7 3=563 ;6593 3; 75<= 753; ;<5:9 3< 75;3 757= ;<57< 33 75<; 753; ;<598 ;= 75=8 753< 7589
:; 4 ;:56 67574 375=7 4;546 4: 75;= 757: 445:8 4= 75<3 757= 44568 4: 75;6 757: 445=8 =4 75<= 7576 75<=
:< 4 ;:56 6;58: 335;: 44578 4: 75;8 757: 4458= ;3 75:6 753; 4;53= ;4 7566 7537 4458: 97 75:; 757= 7564
:6 4 ;:56 68547 335;: 395:: 37 75;9 7534 4758; 36 75;3 757= 43568 3< 75;; 7579 475:< ;9 75:= 7534 7566
:8 4 ;:56 635<: 3<568 4:593 3; 7586 753= 4=5;< 37 7567 7538 4=573 37 7567 7538 4=57: ;; 756= 7537 7569
:: 4 ;:56 6<5=8 3<5:4 48538 ;8 75<6 757= 46574 <3 75<; 757: 4<58; <= 7567 757: 46547 346 75:9 757: 758<
:= 4 ;:56 6:5;6 3<5:4 465<6 ;9 75<; 757: 4<59< <4 75<9 757= 4<58< ;9 75<4 757: 46573 347 7568 7576 7586
:9 4 ;:56 63547 385;< ;65== 9 75;4 7533 ;65<; 33 75;< 7537 ;654; 37 75;8 7533 ;6567 ;7 75<; 757= 7569
=7 4 ;:56 6;5=< 385<; ;65;3 6 753; 7578 ;<597 6 75<< 7547 ;<5=< 9 7588 7544 ;<59= 39 756; 7534 7587
=3 4 ;:56 6=57= 385;= ;65;= 33 7567 7536 ;<566 37 75<< 753< ;<5;8 34 753= 7576 ;<5:8 ;; 7569 7537 7583
=4 4 ;:56 67588 3=5;7 ;95:4 3: 754: 757: ;=583 37 75;9 7534 ;=54< 3< 75<8 7534 ;=596 <3 75:: 7534 758;
=; 4 ;:56 6;5<3 3=5=8 ;=53; 3; 75;8 7537 ;:5=; 33 7546 757: ;:547 34 75<8 753; ;:5:; ;8 756< 7579 7588
=< 4 ;:56 685<6 3=596 ;:5<6 44 75;9 757= ;:5;7 34 7549 757= ;:538 3; 75;4 7579 ;:5;; <: 75;8 7576 758=
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=6 4 <6 675<= 37598 4:54; 4= 75;6 757: 4:577 4: 7549 7578 48598 46 75;< 757: 4:57: =7 75;6 757< 75<6
=8 4 <6 6<596 37583 4:54; 49 75;7 7578 4:579 4: 75;< 757: 48597 4: 75;= 757: 4:57= =; 75;8 757< 75<<
=: 4 <6 6:5<; 37583 4:573 ;; 7549 7576 4856= 46 75;8 757: 48544 4: 754= 7576 4858; =6 75<6 7576 75<6
== 4 <6 63549 3<5<: ;45;: ;< 75<3 757: ;3566 ;7 75;9 757: ;3543 ;; 75;9 757: ;35:4 9: 758; 7578 7566
=9 4 <6 6<54: 3<56: ;75;6 ;9 75;= 7578 49549 ;< 75<7 757: 4=5== ;4 75;: 757: 49568 376 75:< 757: 756=
97 4 <6 68534 3;59; 4=5:< 38 75<7 7537 4=54< 37 75<3 753; 4=5<3 9 753< 7576 4=563 ;6 75<3 757: 756:
93 4 <6 635:< 385=8 <7533 3; 75<6 7534 ;9567 3: 75<: 7533 ;9536 38 754< 7578 ;9566 <8 756< 757= 756=
94 4 <6 6;59; 385;= ;:59; 34 754< 757: ;:5<; 34 75;8 7533 ;858: 3< 7567 753; ;:5;3 ;= 7586 7533 756=
9; 4 <6 685:7 38577 ;:539 36 75;4 757= ;6583 3< 75;< 7579 ;65=: 36 75<; 7533 ;854< << 75:9 7534 756=
9< 4 <6 64573 3=5<3 <35:8 33 75;: 7533 <35<9 34 75<9 753< <3544 34 756< 7538 <35<= ;6 7563 7579 7584
96 4 <6 6<583 3=56; <3568 3; 75;6 7537 <75=6 3; 75;: 7537 <7568 9 75;= 753; <357< ;6 7566 7579 758;
98 4 <6 6:58= 3=5<3 <3577 34 75<; 7534 <75=6 36 75;8 7579 <75<9 34 7536 757< <75:9 ;9 75;9 7578 758<
9: ; 4456 64537 3357< 39586 49 75<7 757: 3953< 4; 75;4 757: 3=594 ;< 75<3 757: 39544 =8 75<9 7576 756<
9= ; 4456 6<596 375=: 47577 33 75;: 7533 395<8 9 75;4 7533 3:537 36 7548 757: 3=584 ;6 35;9 754; 7566
99 ; 4456 68584 37583 395<7 9 75<< 7536 3957< 33 75<3 7534 3=5:4 33 75;9 7534 3957; ;3 75<9 7579 756;
377 ; 4456 63547 3<568 4359< : 75;9 7536 475<3 33 3573 75;7 47568 9 758< 7543 475=8 4: 7599 7539 758=
373 ; 4456 6<5:= 3<56: 475<9 36 75;8 7579 3956: 34 75;< 7537 39587 37 75;4 7537 39596 ;: 7568 7579 75:3
374 ; 4456 6:533 3;59= 4753< 8 3576 75<; 39568 8 75== 75;8 395;; 8 457: 75=< 3958= 3= 35;9 75;; 7589
37; ; 4456 63549 385<; 485<; 3< 75<4 7533 485;6 34 75<6 753; 485;: 34 7583 753= 485;9 ;= 75<= 757= 7589
37< ; 4456 6<583 38577 465:8 34 75;; 7579 4657< 37 754< 757: 465;7 3; 75;; 7579 465;= ;6 75<4 757: 7589
376 ; 4456 6:5;6 385<: 46548 3< 75;8 7537 4<5=3 33 75<4 753; 4<5:4 9 75;9 753; 4<59: ;< 75<6 757= 75:;
378 ; 4456 63574 3=58= ;75;4 36 75;6 7579 495:; 37 75;3 7537 495<8 3; 75;: 7537 495=: ;= 7563 757= 75:;
37: ; 4456 6<583 3957< 495;7 3< 75<7 7533 4=5=7 3; 75;< 7579 495;: 34 753= 7576 49536 ;9 75<3 757: 75::
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Technical specification of Differential Pressure Transmitter with Remote Seal 

“ABB” model “264DR” and “S264F” 

1. �$2�!�92�	�����8����!��7������!�����7�� (Differential Pressure Transmitter) 

1.1  Sensor range and span limits  

Range limits  - 400 mbar (LRL) and 400 mbar (URL) 

Span 6.7 mbar and URL can be adjusted to � URL    

(Turndown = 0.5)�
1.2  Operating temp. limits - 40 �C and + 85 �C at ambient temp. – 20 �C  

  and + 70 �C 

1.3  Pressure limits 

Over pressure 160 bars (without damage transmitter) 

Static pressure 13 mbar abs. and 160 bars  

1.4  Humidity 

Relative humidity up to 100 % annual average 

Condensing Admissible 

1.5  Insulation resistance more than 100 M� at 1,000 V D.C. 

1.6  Vibration resistance Acceleration up to 2G at freq. up to 1,000 Hz 

1.7  Damping (selectable time constant)     0, 0.25, 0.5, 1, 2, 4, 8 or 16 sec. 

1.8  Output 

Signal 4 – 20 mA with HART communication 

Indicator Programmable signal meter and HART  

 configuration 

Current limits 3.8 mA (Lower limit) and 20.5 mA (Upper  

 limit)
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Update time 25 mS 

1.9  Power supply 10.5 to 42 V D.C. 

1.10  Electrical connection two ½ inch NPT threaded conduit entries 

1.11  Terminal block three terminal for signal / external meter  

 wiring up to 2.5 mm2 (14 AWG) and three  

 connection points for test and communication 

1.12  Mounting Position mounted in any position 

1.13  Material 

Sensor housing   Aluminum alloy 

Process flange   Carbon Steel 

Seal side process diaphragm AISI 316L ss. 

Seal side fill fluid  Silicone oil – DC 200™ 

Local zero and span adjustments Glass filled polycarbonate plastic  

    (removable) 

Process connections  ¼ inch NPT on conventional flange 

1.14  Overall dimension  189 (W) x 166 (H) x 51 (D) mm. 

1.15  Weight   Approx. 3 kg (without seals) 
 

 
 
����)����	
���&���
%����#��������*����!"���!�������������&	�������,�$"��:  ABB Operating  

            instruction 2600T Series Data Sheet No. SS/ 264XR_1) 
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2. ������#���"	�����8����8��!��������������3�����������3 

2.1  Base accuracy  � 0.075 % 

2.2  Reference condition 

Ambient temp.  20 �C 

Relative humidity 65 % 

Atmospheric pressure 1,013 mbar 

Mounting Position Vertical 

HART digital trim value  4 – 20 mA and zero based range 

2.3  Operating influences 

Temperature effect � (0.04 % URL + 0.065 % span) for ambient  

   temp. change per 20 K within limits – 20 and  

   + 65 �C 

CoMeter ambient temp. reading error � 0.15 % of max. span (16  

   mbar) change per 20 K within limits – 20 and  

   + 70 �C 

Static pressure  zero error � 0.25 % URL and span error �  

   0.25 % of  reading per 20 bar  

Supply voltage  less than 0.005 % URL per volt 

Radio frequency less than 0.10 % of span from 20 to 1,000  

   MHz 

Vibration effect � 0.10 % of URL 

 

3. ����!4��7��(
����HART configuration  

Measure profile  Differential pressure 

Engineering unit  mbar 

Output scale 0% (4 mA) Zero 

Output scale 100% (20 mA) Upper range limit (400 mbar) 

Output   Linear 

Limits hysteresis  0.5 % of output scale 

Damping Setting  1 sec. 
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4. �$2�!�92�	����
�����!3�!::�2�����!��;Remote Seals) 

4.1  Seal type  Flanged flush with serrated finish 

4.2  Seal size  2 inches / DN 50 – DIN 2526 PN 16 

4.3  Capillary length 2 meters 

4.4  Process filled fluid   

Fluid type  Silicone oil – DC 200™ 

Fluid specific gravity 0.93 

Kinematics Viscosity 10 cSt. at 25 �C 

Thermal expansion 1.08 x 10-3 per �C 

4.5 Operating conditions 

Maximum temp. 200 �C at Pressure abs. more than 35 mbar 

Minimum temp. - 40 �C 

Minimum pressure abs. 0.7 mbar   

4.6 Maximum working pressure 16 bar at temp. 20 – 120 �C 

4.7 Material 

Flange and seat  Carbon Steel 

Diaphragm   AISI 316L ss. 

Capillary protection  AISI 316 ss. armour 

4.8 Error 

Seal error   0.07 mbar 

Capillary error   0.17 mbar per meter 

System (sensor) error  0.5 mbar 
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Technical specification of Paperless chart recorder “Penny + Giles” model 

“Minitrend����”  

4. �$2�!�92��!��>� (General Specification) 

1.1  Display  5 ½ inch colour TFT liquid crystal display  

      (Quarter VGA) 

1.2  Data storage medium 1.44 Mbytes data storage on 3 ½ inch disk 

1.3  No. of input channels 4 

1.4  Input signals  4 – 20 mA or 0 – 5 V  

1.5  Scales and titles Menu selectable or PC configurable 

1.6  Power supply  90 – 250 V A.C., 50 / 60 Hz 

1.7  Power consumption Less than 30 VA 

1.8  Battery Life  1 year unpowered and 10 years powered 

1.9  Operate Temp.  0 - +50 �C (-10 - +60 �C in Storage) 

1.10  Relative humidity 10 – 90 % non condensing 

1.11  Overall dimension 144 (W) x 144 (H) x 337 (D) mm. 

1.12  Weight  Approx. 3 kg 

 

5. �$2�!�92��<"��	���$7� Minitrend���� 

2.1  Display update time Bar graph and digital display updated twice  

per second 

2.2  Chart speeds  5, 10, 15, 20, 30, 40, 60, 90 Second per  

division 

2.3  Data logging rate 20 samples per division
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2.4  Sampling time  125 mS for all channels, 16 mS per channel 

2.5  Standard analogue input card 

Voltage D.C.  Input resistance > 1 M� 

  Range  0 – 5 V 

  Resolution 0.1 % 

  Accuracy  0.5 % 

  Ambient temp. effect 0.02 % per �C 

Current D.C.  Input resistance 10 � 

  Range  0 – 20 mA, 4 – 20 mA  

  Resolution 0.1 % 

  Accuracy  0.5 % 

  Ambient temp. effect 0.05 % per �C 

2.6  Universal input analogue card 

Resolution of analogues  16 bit 0.0015 % 

Accuracy of analogues  Voltage � 100 mV � 0.02 % 

    � 200 mV � 0.02 % 

   Current � 10 mA � 0.04 % 

    � 20 mA � 0.04 % 

Ambient temp. effect  Reference accuracy � 1 �C 

Source resistance T /CmV 0.5 �C per 100 � 

   RTD 0.1 �C per � 

Temp. effect  V, mV 0.005 % per �C 

   mA 0.02 % per �C 

   T /C 0.01 % per �C 

   RTD 0.035 % per �C 

Long term stability  0.1 % per year 

2.7  Reference conditions Temperature 20 �C 

   Humidity  65 % RH � 15 %�
&
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Technical specification of Differential Pressure Transmitter with Remote Seal 

“ABB” model “264DR” and “S264F” 

��  ����
�������!��������!"������#
��ABB $ �%��&'��( ����
�������)*�+�),�+�,))-�
�������	��	
���

�������
�
���������� Stazione Automatica No.1 and  

Fluke 45 

���������������� Pressure� � ��������mm. H2O Analogue signal

    4 – 20 mA 

���
���������� Error   -0.038 ��� +0.05 % 

�
	����
��
��������� �
  
��  ����
�������.�����������
������
� ��/0������#
����
�,�–��1�.��'112�������% 

CALIBRATION DATA FOR CONTROL & MEASUREMENT  

�����!���"#� Differential Pressure Transmitter with Remote Seal 

$���%��!�
�� ABB model 264DRFSRRRA1 D7B1N4 

&	
���'������� 6404000450 

��"(#�
���	�)��  � 0.1 % 

�������	��	
���

�������
�
���������� Automatic Pressure Calibrator 

$���%��!�
  TRANSMATION model 190 P 

&	
���'������� 70782801 

�&)���!*)"(#�  +,-.,/.000,.E///1�// �
�)
����2
&
3� /,�%�/4�%�,--  

���������������� Pressure /�–�56/7/�mm. H2O (0 – 400 mBar) 

� � Analogue signal 4 – 20 mA 
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�8�F)	C3�����
���9	����3��� Fuzzy Logic Tool Box��
F�B$��#3)����
��	�'):
��
3)�
�: 
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&
3�&��9��� Fuzzy Logic 

��9���3��� �)�$���8
@!��,��)��$�9��
�#@!�� ��)������8E��
�'���Mamdani ��J
&
����8
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Name='FuzzyControl3'  

Type='mamdani'      

     NumInputs=2       

NumOutputs=1      

NumRules=49 

     AndMethod='min'       

OrMethod='max'      

ImpMethod='min' 

     AggMethod='max'   

DefuzzMethod='centroid' 
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     [Input1]   

Name='FlowRateError'      

Range=[-2.5 2.5] 

     NumMFs=7  

MF1='NB':'trimf',[-4.5 -2.5 -1.5]   

MF2='NM':'trimf',[-2.25 -1.5 -0.75]      

MF3='PM':'trimf',[0.75 1.5 2.25] 

     MF4='NS':'trimf',[-1.5 -0.75 0]       

MF5='ZE':'trimf',[-0.75 0 0.75] 

     MF6='PS':'trimf',[0 0.75 1.5]       

MF7='PB':'trimf',[1.493 2.492 4.493] 

$�3��)�L"9��
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[Input2]       

Name='Diff.FlowRateError'      

Range=[-0.6 0.6] 

     NumMFs=7      

MF1='NB':'trimf',[-10 -0.45 -0.3] 

     MF2='NM':'trimf',[-0.45 -0.3 -0.15]      

MF3='PB':'trimf',[0.3 0.45 10] 

     MF4='NS':'trimf',[-0.3 -0.15 0]       

MF5='ZE':'trimf',[-0.15 0 0.15] 

     MF6='PS':'trimf',[0 0.15 0.3]       

MF7='PM':'trimf',[0.15 0.3 0.45] 
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     [Output1]       

Name='Frequenzy'       

Range=[47 51.5] 

     NumMFs=5      

MF1='SS':'trimf',[10 47.5 49] 

     MF2='SL':'trimf',[48 48.75 49.5]       

MF3='SH':'trimf',[50.5 51.1 90] 

     MF4='SM':'trimf',[50 50.5121145374449 51] 

     MF5='SLM':'trimf',[49 49.7522026431718 50.5] 
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[Rules] 

1. If Flow Rate Error is PB and Diff. Flow Rate Error is PB then Frequency is SH 

2. If Flow Rate Error is PB and Diff. Flow Rate Error is PM then Frequency is SH 

3. If Flow Rate Error is PB and Diff. Flow Rate Error is PS then Frequency is SH 

4. If Flow Rate Error is PB and Diff. Flow Rate Error is ZE then Frequency is SH 

5. If Flow Rate Error is PB and Diff. Flow Rate Error is NS then Frequency is SM 

6. If Flow Rate Error is PB and Diff. Flow Rate Error is NM then Frequency is SLM 

 �     � 

 �     � 

 �     � 

48. If Flow Rate Error is NB and Diff. Flow Rate Error is NM then Frequency is SS 

49. If Flow Rate Error is NB and Diff. Flow Rate Error is NB then Frequency is SS 
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Name='FuzzyControl5'  

Type='mamdani'    

     NumInputs=2       

NumOutputs=1      

NumRules=49 

     AndMethod='min'       

OrMethod='max'      

ImpMethod='min' 

AggMethod='max'   

DefuzzMethod='mom' 
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CHARACTERISTICS OF FLOW MEASUREMENT USING ELBOW METER 
FOR GYPSUM SLURRY IN FLUE GAS DESULPHURIZATION SYSTEM 

MAE MOH POWER PLANT UNIT 8-11 
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Abstract 

This research studies characteristic of flow measurement 
using elbow that the high accuracy is not required. However, it 
should be easy to install and operate. The device will be applied 
for gypsum slurry measurement in Flue Gas Desulfurization 
System at Mae Moh power plant unit 8-11. Therefore, full 
characteristic study is necessary. 

 The experimental begins by installing a 90 degree standard 
elbow near the outlet of the centrifugal pump which causes the 
turbulent inlet flow through the installed elbow while the vertical 
and horizontal plane has fully developed the flow with 2,000 – 
3,500 of Reynolds number. Pressure taps (that consists of 2 
holes: the first hole is on the internal wall and another one is on 
the external wall) were located on the elbow at 22.5, 30, 37.5, 
and 45 degree on the curvature radius respectively. 

After study the gypsum slurry which its concentration is at 
51 %, 54%, and 57% by weight, we found that elbow position 
and concentration has small effect to pressure gradient and 
elbow coefficient. There is a largest pressure gradient when 
pressure tap is at 45 degree and the same as reserve flow 
direction. The equations developed from result can predict 
pressure gradient and elbow coefficient agree well with  
experiment data. 
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