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 3051SFA ProBar®

 Classic 
(

 8:1) 

 Ultra 
(

 8:1) 

 Ultra for 
Flow 

(

10:1)
± 1,10% ± 0,90% ± 0,80% 

±0,1%

 1:  2  8  (  50  200 )

 2:  6  96  (  150  2400 
)

 3:  12  96  (  300 
2400 )

.

 1. 

.
 (Rd) (d),

1 6500 0,590 
(14,99 )

2 12500 1,060
(26,92 )

3 25000 1,935 
(49,15 )

Vd
Rd

:
d =  ( )
V =  ( / )

 =  ( /
3
)

 =  ( / - )

HART
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 Emerson Process 
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.
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42,4  ( ).
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 42 .
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.
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677  – Hastelloy
®

454   –  - 

 -40  85

: -20  80

 -46  110

:  -40  85

(1) 

 ANSI B16.5 600# 
DIN PN.

 1 :
 0,5 psia 

 2000 psig (  0,03  138 )

 2  3 :
 0,5 

3626 psig (  0,03  250 )

Coplanar

10000 psig (689,5 ).

,
, :

 1 : 2000 psig (138 )

 2 -3 : 3626 psig (250 )

 2. 
(1) 

. .

ANSI/ASME 150 285 (20)  275 (19) 

ANSI/ASME 300 740 (51)  720 (50)  

ANSI/ASME 600 1480 (102)  1440 (99)  

 38°C
.

DIN PN 10/40 580 (40) 580 (40) 

DIN PN 10/16 232 (16) 232 (16) 

DIN PN 25/40 580 (40) 580 (40) 

 120°C
.

(1) 
 psig ( ). 

 0-100%. 

 2,0 
.

 0  60 .

.

HART 4 – 20  ( )

,

.
 –  Rosemount, NAMUR 

 (  3).

 ( )
 – 

 (  D1). 

(1)
.
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 22,5  3,6 
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.

 3051S SIS 

: 2,0% 
(1)

: 1,5 

(1) , ,  2% 
.
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/

T1
(1)

 Pak-Lok X    X 

A1 150# RF ANSI  X X X
A3  300# RF ANSI   X  X  X 
A6 600# RF ANSI X X X
A9

(2)
 900# RF ANSI    X   

AF
(2)

1500# RF ANSI  X
AT

(2)
  2500# RF ANSI     X   

D1 DN PN 16 X X X
D3  DN PN 40   X  X  X 
D6 DN PN 100 X X X
R9

(2)
 900# RTJ   X   

RF
(2)

 1500# RTJ  X
RT

(2)
 2500# RTJ    X   

(1)  600 ANSI (1440 psig  100 F (99 

38 )) 

(2) 

 4. /

G1 ,  - 29  260º

G2 ,  - 40  316º

G3 , Hastelloy  - 40  316º
G5  OS&Y,  - 29  413º

G6  OS&Y,  - 40  454º

G7  OS&Y, Hastelloy  - 40  677º
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 ( 3,
4 5)

 - 
.

, .

 600# 
 ANSI. 

 5. 

 ANSI 
150# ANSI 40 
300# ANSI 40
600# ANSI 80 

 6. 

2  (50 ) 10,52  (267,2 )
3  (80 ) 11,37  (288,8 )
4  (100 ) 12,74  (323,6 )
6  (150 ) 14,33  (364,0 )
8  (200 ) 16,58  (421,1 )

,

 316 

Hastelloy C-276 

 316 
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 316 

Hastelloy C-276 

 316L 

Hastelloy C-276 

Teflon ( ) / 

,

 ( ).

Buna-N

 ( , )

.

,
 NEMA 4X, IP 65 

 ( )

.
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Rosemount, Inc. - Chanhassen, Minnesota USA; 

Emerson Process Management GmbH & Co. – Wessling, 
Germany 

Emerson Process Management Asia Pacific Private Limited  - 
Singapore 

Beijing Rosemount Far East Instrument Co. LTD – Beijing, 
China 

 URL-
Rosemount: www.rosemount.com. 

.

 ATEX (94/9/EC) 

 Emerson Process Management 
 ATEX. 

 (PED) (97/23/EC) 

 3051S_CA4; 3051S_CD2, 3, 4, 5 (
9) –

 No.PED-H-20, 

 3051S 
-

:  – 
 –  - 

,
- .

 ( )
(89/336/ EC)

: EN 50081-1; 1992; EN 50082-2; 1995 
EN 61326-1:1997 – 

 Factory Mutual 

,
 FM 

 (NRTL), 
 (OSHA). 

-

 FM (Factory Mutual) 

E5 : Class I, Division 1, Groups B, C  D. 
 Class II  III, 

Division 1, Groups E, F  G, ;
 4X; 

 Rosemount 03151-1003.

I5/IE : Class I, Division 1, Groups A, B, C 
 D; Class II, Division 1, Groups E, F  G; Class III, 

Division 1; Class I, Zone 0 AEx ia IIC, 

 Rosemount 03151-1006 
: Class I, Division 2, Groups A, B, 

C  D,  4X 
 03151-1006.

 CSA (Canadian Standards 
Association)

E6 : Class I, Division 1, Groups B, C  D; 
: Class II  III, Division 

1, Groups E, F  G; 
Class I, Division 2, Groups A, B, C  D 

 Rosemount 
03151-1013.  CSA  4X; 

.

I6/IF :  Class I, Division 1, Groups A, B, C 
 D, 

 Rosemount 03151-1016;  
 03151-1016. 

I1/IA  ATEX 

 No.: BAS01ATEX1303X  II 1G 

EEx ia IIC T5 ( . =  -60  40 )

4 ( . =  -60  70 )

T4 ( . =  -60  40 ) (FISCO) 

 1180 

 7. 

/
U  = 30 . HART / Foundation fieldbus

/SIS
U  = 17,5 . FISCO
I  = 300 HART / Foundation fieldbus

/SIS
I  = 380 FISCO
P  = 1,0 HART/ /SIS
P  = 1,3 Foundation fieldbus  
P  = 5,32 FISCO
C  = 30  SuperModule

TM 

C  = 11,4 HART / SIS 
C  = 0 Foundation fieldbus

/FISCO 
L = 0 HART / Foundation fieldbus/SIS/

FISCO
L = 60 

 ( ):
1. ,  3051 S-T  3051 S-C 

(SuperModule 
 Coplanar, )

 500 ,  6.4.12 
 EN50020. .

2.  3051 S-T  3051 S-C 
 IP20. 
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N1 ATEX  n 

 No.: BAS01ATEX3304X  II 3G 

E x nL IIC T5 ( . =  -40  70 )

U  = 45 .
IP 66 

 ( ):

 500 ,
 9.1  EN50021 : 1999. 

.

ND  ATEX 

 No.: BAS01ATEX1374X  II 1D 

T105 C ( . =  -20  85 )
V . = 42,4 .

 = 24 
IP66

 1180 

 ( ):

1. ,
 (42,4 ,

22 ) .

"ib",  EN 50020. 
2.

 IP66. 
3.

,
 IP66. 

4.

 7J. 
5.

 3051S 
, .

E1  ATEX 

 No. KEMA 00ATEX 2143X   II 1/2 G 

EEx d IIC T6 ( . =  -50  65 )

EEx d IIC T5 ( . =  -50  80 )
V . = 42,4 .

 1180 

 ( ):
.

,

.

.  3051S 
 300S, 

 3051S  03151-1023 
 Rosemount. 

4  JIS
Ex d IIC T6  

15682  Coplanar 
15683  Coplanar PlantWeb
15684  Coplanar PlantWeb
15685 , .

15686 ,
Hastelloy

15687 , .
PlantWeb

15688 ,
Hastelloy PlantWeb

15689 , .
PlantWeb

15690 ,
Hastelloy PlantWeb

7  SAA  DIP 
 No.: AUS Ex 3798X 

Ex d IIC T6 ( . = 60 ) IP66 

DIP A21 TA T6 ( . = 60 ) IP66 

 ( ):

1.

 AS 2380.2, . 4.3, 
 1450 .

 300S 
,  4 
 (400  3800 

),
,

AS 2380.2, . 4.3. 

2.

 AS 2380.1, . 6.2, .
,

,
 500 ,  47  62 ,

,
 5 .

3.

,
, .

,
,
, ,

.

4.

,
.  500 ,

47  62 , ,
 5 . :

 T1, 

( ).

5.

 300S. 
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6.  300S 

,
.

300S,
,

.

 IECEx
I7/IG  IECEx 

 No.: IECExBAS04.0017X 

Ex ia IIC T5 ( . =  -60  40 ) – HART/SIS/

Ex ia IIC T4 ( . =  -60  70 ) – HART/SIS/

Ex ia IIC T4 ( . =  -60  70 ) – Foundation 
Fieldbus

Ex ia IIC T4 ( . =  -60  40 ) – FISCO 

IP66

 8. 

/
U  = 30 . HART/Foundation fieldbus / 

 / SIS
U  = 17,5 FISCO
I  = 300 HART/Foundation fieldbus / 

/ SIS 
I  = 380 FISCO
P  = 1,0 HART/  / SIS
P  = 1,3 Foundation fieldbus
P  = 5,32  FISCO 
C  = 30 SuperModule

TM 

C  = 11,4 HART / SIS
C  = 0 Foundation fieldbus / 

 / FISCO 
L = 0 HART/Foundation fieldbus/

SIS/ FISCO

 ( ):
1.  3051S HART 4-20 , 3051S 

Fieldbus, 3051S Profibus  3051S FISCO 

 500 ,  6.4.12 
 IEC 60079-11. 

.

2.  3051S-T  3051S-C 
 IP20. 

N7  IECEx  n 

 No.: IECExBAS04.0018X 

Ex n  IIC T5 ( . =  -40  70 )
U  = 45 .
IP66

 ( ):

 500 ,
 8  IEC 79-15: 1987. 

,

.
,

.
,

,
.

K1 E1, I1, N1 ND

K5 E5 I5

K6 E6 I6

K7 E7, I7  N7 

KA E1, I1, E6 I6

KB E5, I5, I6  E6 

KC E5, E1, I5 I1

KD E5, I5, E6, I6, E1 I1



 Annubar 
00813-0107-4809,  EA 

 2006 - 2007

14

 Pak-Lok ProBar(1) 

(1)  Annubar Pak-Lok  600# ANSI (1440 psig  100 F (99  38 )) 

 9.  Pak-Lok ProBar

A ( .) B ( ) C ( ) D ( )
1  7,50 (190,5) 16,03 (407,2) 9,00 (228,6) 6,90 (175,3) 
2 9,25 (235,0) 17,78 (451,6) 9,00 (228,6) 6,90 (175,3) 
3  12,00 (304,8) 20,03 (508,8) 9,00 (228,6) 6,90 (175,3) 

 ( )



00813-0107-4809,  EA 
 2006 - 2007  Annubar

15

 Flange-Lok ProBar(1)

(1)  Annubar Flange-Lok  600# ANSI (1440 psig  100 F (99  38 )) 

 10.  Flange-Lok ProBar

A ± 0,125  
(3,2)

B ± 0,25 
(6,4)

C ( .) D ( .) E ( .)

1 1 ½  – 150# 3,88 (98,6) 12,25 (311,2) 20,80 (527,8) 9,00 (228,6) 11,25 (285,8) 
1 1 ½  – 300# 4,13 (104,9) 12,25 (311,2) 20,80 (527,8) 9,00 (228,6) 11,25 (285,8) 
1 1 ½  – 600# 4,44 (112,8) 12,25 (311,2) 20,80 (527,8) 9,00 (228,6) 11,25 (285,8) 
1 DN40/PN16 3,09 (78,5) 12,25 (311,2) 20,80 (527,8) 9,00 (228,6) 11,25 (285,8) 
1 DN40/PN40 3,21 (81,5) 12,25 (311,2) 20,80 (527,8) 9,00 (228,6) 11,25 (285,8) 
1 DN40/PN100 3,88 (98,6) 12,25 (311,2) 20,80 (527,8) 9,00 (228,6) 11,25 (285,8) 
2 2 – 150# 4,13 (104,9) 14,25 (362,0) 22,78 (578,6) 9,00 (228,6) 11,25 (285,8) 
2 2 – 300# 4,38 (111,3) 14,25 (362,0) 22,78 (578,6) 9,00 (228,6) 11,25 (285,8) 
2 2 – 600# 4,76 (120,9 ) 14,25 (362,0) 22,78 (578,6) 9,00 (228,6) 11,25 (285,8) 
2 DN50/DN16 3,40 (86,4) 14,25 (362,0) 22,78 (578,6) 9,00 (228,6) 11,25 (285,8) 
2 DN50/PN40 3,51 (89,2) 14,25 (362,0) 22,78 (578,6) 9,00 (228,6) 11,25 (285,8) 
2 DN50/PN100 4,30 (109,2) 14,25 (362,0) 22,78 (578,6) 9,00 (228,6) 11,25 (285,8) 
3 3 – 150# 4,63 (117,6) 17,50 (444,5) 26,03 (661,2) 9,00 (228,6) 11,25 (285,8) 
3 3 – 300# 5,00 (127,0) 17,50 (444,5) 26,03 (661,2) 9,00 (228,6) 11,25 (285,8) 
3 3 – 600# 5,38 (136,7) 17,50 (444,5) 26,03 (661,2) 9,00 (228,6) 11,25 (285,8) 
3 DN80/PN16 3,84 (97,5) 17,50 (444,5) 26,03 (661,2) 9,00 (228,6) 11,25 (285,8) 
3 DN80/PN40 4,16 (105,7) 17,50 (444,5) 26,03 (661,2) 9,00 (228,6) 11,25 (285,8) 
3 DN80/PN100 4,95 (125,7) 17,50 (444,5) 26,03 (661,2) 9,00 (228,6) 11,25 (285,8) 

 ( )



 Annubar 
00813-0107-4809,  EA 

 2006 - 2007

16

ProBar

 11. ProBar

A ± 0,125  
(3,2)

B ± 0,25 (6,4) C ± 0,25 (6,4) D ( .) E ( .) F ( .)

1 1 ½ –150# 3,88 (98,6) 11,00 (279,4) 19,53 (496,1) 9,00 (228,6) 6,30 (160,0) 3,50 (88,9) 
1 1 ½  – 300# 4,13 (104,9) 11,00 (279,4) 19,53 (496,1) 9,00 (228,6) 6,86 (174,2) 3,50 (88,9) 
1 1 ½ – 600# 4,44 (112,8) 11,00 (279,4) 19,53 (496,1) 9,00 (228,6) 6,86 (174,2) 3,50 (88,9) 
1 DN40/PN16 3,09 (78,5) 11,00 (279,4) 19,53 (496,1) 9,00 (228,6) 6,86 (174,2) 3,50 (88,9) 
1 DN40/PN40 3,21 (81,5) 11,00 (279,4) 19,53 (496,1) 9,00 (228,6) 6,86 (174,2) 3,50 (88,9) 
1 DN40/PN100 3,88 (98,6) 11,00 (279,4) 19,53 (496,1) 9,00 (228,6) 6,86 (174,2) 3,50 (88,9) 
1 1 ½ –900# 4,94 (125,5) 9,32 (236,6) -- -- -- 3,50 (88,9) 
1 1 ½  – 1500# 4,94 (125,5) 9,32 (236,6) -- -- -- 3,50 (88,9) 
1 1 ½ – 2500# 6,76 (171,7) 11,64 (295,5) -- -- -- 4,00 (101,6) 
2 2 – 150# 4,13 (104,9) 12,00 (304,8) 20,53 (521,5) 9,00 (228,6) 6,80 (172,7) 5,00 (127,0) 
2 2 – 300# 4,38 (111,3) 12,00 (304,8) 20,53 (521,5) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 2 – 600# 4,76 (120,9) 12,00 (304,8) 20,53 (521,5) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 DN50/PN16 3,40 (86,4) 12,00 (304,8) 20,53 (521,5) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 DN50/PN40 3,51 (89,2) 12,00 (304,8) 20,53 (521,5) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 DN50/PN100 4,30 (109,2) 12,00 (304,8) 20,53 (521,5) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 2 – 900# 5,88 (149,4) 10,51 (266,8) -- -- -- 5,00 (127,0) 
2 2 – 1500# 5,88 (149,4) 10,51 (266,8) -- -- -- 5,00 (127,0) 
2 3 – 2500# 9,87 (250,7) 15,62 (396,7) - - - 4,50 (114,3) 
3 3 – 150# 4,63 (117,6) 13,50 (342,9) 22,03 (559,6) 9,00 (228,6) 7,55 (191,8) 4,00 (101,6) 
3 3 – 300# 5,00 (127,0) 13,50 (342,9) 22,03 (559,6) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 

 11 



00813-0107-4809,  EA 
 2006 - 2007  Annubar

17

 11. ProBar

A ± 0,125  
(3,2)

B ± 0,25 (6,4) C ± 0,25 (6,4) D ( .) E ( .) F ( .)

3 3 – 600# 5,38 (136,7) 13,50 (342,9) 22,03 (559,6) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 
3 DN80/PN16 3,84 (97,5) 13,50 (342,9) 22,03 (559,6) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 
3 DN80/PN40 4,16 (105,7) 13,50 (342,9) 22,03 (559,6) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 
3 DN80/PN100 4,95 (125,7) 13,50 (342,9) 22,03 (559,6) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 
3 4 – 900# 8,19 (208,0) 13,44 (341,3) -- -- -- 7,00 (177,8) 
3 4 – 1500# 8,56 (217,4) 13,81 (350,8) -- -- -- 7,00 (177,8) 
3 4 – 2500# 11,19 (284,2) 17,32 (439,8) -- -- -- 7,00 (177,8) 

 ( )
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 Flo-Tap ProBar(1)

(1)  Flo-Tap Pro-Bar .

 12.  Flo-Tap ProBar 

A ± 0,125  

(3,2) 

B± 0,25  

(6,4) 

C' ( .)

(
)

' ( .)
(

)

D ( .) E ( .) F ( .)

1 1 ½ – 150# 3,88 (98,5) 10,50 (266,7) -- 17,9 (454,7) C + 8,53 (216,7) 10,50 (266,7) 11,25 (285,8)
1 1 ½ – 300# 4,13 (104,9) 11,75 (298,5) -- 17,9 (454,7) C + 8,53 (216,7) 10,50 (266,7) 11,25 (285,8)
1 1 ½ – 600# 4,44 (112,8) 14,06 (357,2) -- 17,9 (454,7) C + 8,53 (216,7) 10,50 (266,7) 11,25 (285,8)
1 DN40/PN16 3,09 (78,5) . . -- 17,9 (454,7) C + 8,53 (216,7) 10,50 (266,7) 11,25 (285,8)
1 DN40/PN40 3,21 (81,5) . . -- 17,9 (454,7) C + 8,53 (216,7) 10,50 (266,7) 11,25 (285,8)
1 DN40/PN100 3,88 (98,6) . . -- 17,9 (454,7) C + 8,53 (216,7) 10,50 (266,7) 11,25 (285,8)
2 2 – 150# 4,13 (104,9) 11,25 (285,8) 24,6 (624,8) 21,4 (543,6) C + 8,53 (216,7) 12,56 (319,0) 11,25 (285,8)
2 2 – 300# 4,38 (111,3) 13,00 (330,2) 24,6 (624,8) 21,4 (543,6) C + 8,53 (216,7) 12,56 (319,0) 11,25 (285,8)
2 2 – 600# 4,76 (120,9) 16,38 (416,0) 24,6 (624,8) 21,4 (543,6) C + 8,53 (216,7) 12,56 (319,0) 11,25 (285,8)
2 DN50/PN16 3,40 (86,4) . 24,6 (624,8) 21,4 (543,6) C + 8,53 (216,7) 12,56 (319,0) 11,25 (285,8)
2 DN50/PN40 3,51 (89,2) .  24,6 (624,8) 21,4 (543,6) C + 8,53 (216,7) 12,56 (319,0) 11,25 (285,8)
2 DN50/PN100 4,30 (109,2) . 24,6 (624,8) 21,4 (543,6) C + 8,53 (216,7) 12,56 (319,0) 11,25 (285,8)
3 3 – 150# 4,63 (117,6) 12,75 (323,9) 26,5 (673,1) 23,3 (591,8) C + 8,53 (216,7) 14,13 (358,9) 11,25 (285,8)
3 3 – 300# 5,00 (127,0) 16,25 (412,8) 26,5 (673,1) 23,3 (591,8) C + 8,53 (216,7) 14,13 (358,9) 11,25 (285,8)
3 3 – 600# 5,38 (136,7) 19,50 (495,4) 26,5 (673,1) 23,3 (591,8) C + 8,53 (216,7) 14,13 (358,9) 11,25 (285,8)
3 DN80/PN16 3,84 (97,5) . 26,5 (673,1) 23,3 (591,8) C + 8,53 (216,7) 14,13 (358,9) 11,25 (285,8)
3 DN80/PN40 4,16 (105,7) .  26,5 (673,1) 23,3 (591,8) C + 8,53 (216,7) 14,13 (358,9) 11,25 (285,8)
3 DN80/PN100 4,95 (125,7) . 26,5 (673,1) 23,3 (591,8) C + 8,53 (216,7) 14,13 (358,9) 11,25 (285,8)

 ( )

:

: . .  +  +  B + C'  

: 2×( . .  + +  B)+C'  



00813-0107-4809,  EA 
 2006 - 2007  Annubar

19

 Flo-Tap ProBar(1) 

(1)  Flo-Tap Pro-Bar .

 13.  ProBar c  Flo-Tap  

A ± 0,50  
(12,7)

B' ( .) (
)

'  ( .) 
(

)

C ( ) D ( .) E ( .)

1  6,76 (171,8) - 17,40 (442,0) B + 8,53 (216,7) 10,50 (266,7) 6,90 (175,3) 
1 8,17 (207,5) 23,70 (602,0) 20,80 (528,3) B + 8,53 (216,7) 12,56 (319,0) 6,90 (175,3) 

 3  Flo-Tap 

 ( )

: . .  +  +  + '

: 2×( . .  + + )+ '
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 3051SFA ProBar

3051SFA  ProBar 

D

L
G
S

020  2  (50 )   180  18  (450 )
025 2 1/2  (63,5 ) 200 20  (500 )
030  3  (80 )   240  24  (600 )
035 3 1/2  (89 ) 300 30  (750 )
040  4  (100 )   360  36  (900 )
050 5  (125 ) 420 42  (1066 )
060  6  (150 )   480  48  (1210 )
070 7  (175 ) 600 60  (1520 )
080  8  (200 )   720  72  (1820 )
100 10  (250 ) 780 78  (1950 )
120  12  (300 )   840  84  (2100 )
140 14  (350 ) 900 90  (2250 )
160 16  (400 )   960  96  (2400 )

 (
,  ( ) . 26) 

A  A 
B  B 
C  C 
D  D 
E  E 
Z  12 

 / 
C
S  316 
G - ,  F-11 
N - ,  F-22 
J - ,  F-91 
0

(1) 
 ( )

H
D ,
U   ,

 Annubar 
P Pak-Lok 
F
L Flange-Lok 
G Flo-Tap 
M Flo-Tap 

S  316 
H Hastelloy C-276 
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 3051SFA ProBar

1  1:  2  (50 )  8  (200 )
2  2:  6  (150 )  96  (2400 )
3  3:  12  (300 )

T1 /
A1  150# RF ANSI 
A3  300# RF ANSI 
A6  600# RF ANSI 
A9

(2)
 900# RF ANSI 

AF
(2)

 1500# RF ANSI 
AT

(2)
 2500 # RF ANSI 

D1  PN16  
D3  DN PN40  
D6  DN PN100  
R9

(2)
 900# RTJ  

RF
(2)

 1500# RTJ  
RT

(2)
 2500# RTJ  

0  (  Pak-Lok  Flange-Lok) 
 – 

C  NPT – 
D  – 

.  Flo-Tap 

J /
K /
L /
N /
R / Hastelloy

 Flo-Tap 
1 ,
2 ,
5 ,
6 ,
0

(1) 

T  ( ) – ,  600 
R
0

3 , -  - 
 600 

5 , -  - 
600

6 , -  – 
 600. 

7 ,  NPT 
8 ,  SW 

1  0  25  (  0  62,2 )
2  0  250  (  0  623 )
3  0  1000  (  0  2,5 )
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 3051SFA ProBar

A  4–20  HART 
(3) 

 4-20 ,  HART  
F

(4) 
 FOUNDATION fieldbus 

1A  PlantWeb  1/2-14 NPT 
1B  PlantWeb M20 x 1,5 (CM20) 
1C  PlantWeb  G 1/2 
1J  PlantWeb  316L 1/2-14 NPT 
1K  PlantWeb  316L M20 x 1,5 (CM20) 
1L  PlantWeb  316L G 1/2 
2A  1/2-14 NPT 
2B M20 x 1,5 (CM20) 
2C  G 1/2 
2E 1/2-14 NPT 

2F  M20 x 1,5 (CM20) 

2G G 1/2 

2J  316L ½ - 14 NPT 
2  316L ½ -14 NPT 

7J
(5) 

 Quick Connect ( , 4-
)

 316L  

3
(6) 

Ultra for Flow:  0,8%, 
14:1, 10- ,  12 .

1
(6) 

Ultra:  0,9%,  8:1, 10-
,  12 .

2 Classic:  1,1%,  8:1,  
5- .

P1
(7) 

PX
(7) 

P2
 ASTM G93  D (  11.4) 

V1

V2

W1  ( )
WZ

QC1 
QC7 

RL
RH

Q8
(8) 

 ISO 10474 3.1.  EN 10204 3.1.B 
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 3051SFA ProBar

J1
J2

(9) 
ANSI B31.1 

J3
(9) 

ANSI B31.3 
J4

(9) 
ANSI B31.8 

J5
(10) 

NACE MR-0175 / ISO 15156 
J6 ,  (PED) 

H3  150# -  Rosemount 
H4  300# -  Rosemount 
H5  600# -  Rosemount 

G1 ,
G2 ,
G3 ,  Hastelloy 
G5  OS&Y, 
G6  OS&Y, 
G7  OS&Y,  Hastelloy 

Y1 

VM
VT 
VS
V9

Q4
QP 

QS  FMEDA 

E1  ATEX 
I1  ATEX 
N1  ATEX  n 
IA

(11) 
 ATEX FISCO;  Foundation fieldbus 

K1 , ,  n,  ATEX  
( 1, I1, N1  ND) 

ND  ATEX 
E5  FM 
I5  FM 
IE

(11) 
 FM FISCO;  Foundation fieldbus 

K5 ,  FM ( 5  I5) 
E6  CSA, Division 2 
I6  CSA 
IF

(11) 
 CSA FISCO;  Foundation fieldbus 

K6 ,  CSA, Division 2 (  E6  I6) 
7

(11) 
 SAA 

I7  IECEx 
IG

(11) 
 IECEx FISCO 

N7  IECEx  n 
K7  SAA  DIP,  IECEx  n ( 7, I7 

N7) 
 ATEX  CSA ( 1, I1, 6  I6) 

:  IA, IJ, 2A, 2J, 2E  2M.
 FM  CSA, Division 2 ( 5, 6, I5  I6) 

:   IA, IJ, 2A, 2J, 2E  2M.
 FM  ATEX ( 5, 1, I5  I1) 

:  IA, IJ, 2A, 2J, 2E  2M.
KD  FM, CSA  ATEX ( 5, I5, 6, I6, 1  I1). 

:  IA, IJ, 2A, 2J, 2E  2M
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 3051SFA ProBar

L1
L2  Teflon

®
 ( )

LA  Teflon ( )

(12) 

M5  PlantWeb
7

(6) (13) 
,  PlantWeb, ,

M8
(6) (13)

,  PlantWeb,  50  (15,24 ),

M9
(6) (13)

,  PlantWeb,  100  (30,48 ),

T1
(12) 

2
(14) 

 WAGO
®

T3
(14) 

 WAGO 

F1 3- ,
F2 3- ,
F3 3- , Hastelloy C 
F5 5- ,
F6 5- ,
F7 5- , Hastelloy C 

 PlantWeb 
A01

(15) 
 Foundation fieldbus 

 PlantWeb 
D01

(15) 
 Foundation fieldbus 

DA1
(16) 

 HART 
 PlantWeb 

H01
(15)(17)

C4
(18)

 NAMUR, 
C5

(18)
 NAMUR, 

C6
(6)(18)

,
. 1, .

. 59. 
C7

(6)(18)
, .

. 1, .
. 59.

C8
(18)

 Rosemount, 
 ( )

D1
(18)

 ( , , )
D4
DA

(18)
 ( , , )

GE
(19)

12, 4-  (eurofast
®
)

GM
(19) 

 Mini, 4-  (minifast
®
)

: 3051SFA     D   L   060   D   C   H   P   S   2   T1   0   0   0   3   2A   A   1A   3 

(1) , Flange-Lok,  Threaded Flo-Tap  “A”. 
 Flange Flo-Tap  “B”. 

(2) .

(3) ,  D1. 

(4)  PlantWeb 

(5) . :  FM, 
 (  I5)  ATEX (  I1). 

 Emerson Process Management. 

(6) .

(7) , .

(8) .
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(9)  6. 

(10)  MR 0175/ISO 15156 
 NACE. 

. . .
 NACE MR0103 .

(11) .

(12)  7J. 

(13)  F  DA1. 

(14) , ,  PlantWeb. 

(15)  PlantWeb  F. 

(16)  PlantWeb .
.  Emerson Process Management .

(17)  Engineering Assistant Rosemount 3095. 

(18) ,  F. 

(19)  7J. .
 FM,  (  I5) 

 FM FISCO (  I ),
Rosemount 03151-1009  NEMA 4X. 



 Annubar 
00813-0107-4809,  EA 

 2006 - 2007

26

 ( )

 «  3051SFA ProBar» . 20. 
,  / ,

 12  (300 ),  Z  (
)  (CDS) . 59.  Emerson Process Management 

.

.
ANSI

 (  ANSI) 
.
.

2-

(50 )

2,625-

(66,68 )

020 1,784 - 1,841  (45,31 - 46,76 )

1,842 - 1,938  (46,79 - 49,23 )

1,939 - 2,067  (49,25 - 52,50 )

2,068 - 2,206  (52,53 - 56,03 )

0,065 - 0,545 

(1,7 - 13,8 )

0,065 - 0,488  (1,7 - 12,4 )
0,065 - 0,449  (1,7 - 11,4 )
0,065 - 0,417  (1,7 - 10,6 )

0,065 - 0,407  (1,7 - 10,3 )

A

B

C

D

 2-1/2 

(63,5 )

3,188 

(80,98 )

025 2,207 - 2,322  (56,06 - 58,98 )
2,323 - 2,469  (59,00 - 62,71 )

2,470 - 2,598  (62,74 - 65,99 )

2,599 - 2,647  (66,01 - 67,23 )

0,083 - 0,563 

(2,1 - 14,3 )

0,083 - 0,448  (2,1 - 11,4 )

0,083 - 0,417  (2,1 - 10,6 )

0,083 - 0,435  (2,1 - 11,0 )

0,083 - 0,515  (2,1 - 13,1 )

B

C

D

E

3
(80 )

3,75 

(95,25 )

030 2,648 - 2,751  (67,26 - 69,88 )

2,752 - 2,899  (69,90 - 73,63 )

2,900 - 3,068  (73,66 - 77,93 )

3,069 - 3,228  (77,95 - 81,99 )

0,083 - 0,563 

(2,1 - 14,3 )

0,083 - 0,460  (2,1 - 11,7 )

0,083 - 0,416  (2,1 - 10,6 )

0,083 - 0,395  (2,1 - 10,0 )

0,083 - 0,404  (2,1 - 10,3 )

A

B

C

D

 3-1/2 
 (89 

)

4,25 

(107,95 )

035 3,229 - 3,333  (82,02 - 84,66 )

3,334 - 3,548  (84,68 - 90,12 )

3,549 - 3,734  (90,14 - 94,84 )

0,120 - 0,600 

(3,0 - 15,2 )

0,120 - 0,496  (3,0 - 12,6 )

0,120 - 0,386  (3,0 - 9,8 )

0,120 - 0,415  (3,0 - 10,5 )

B

C

D

4
(100 )

5,032 

(127,81 )

040 3,735 - 3,825  (94,87 - 97,16 )

3,826 - 4,026  (97,18 - 102,26 )

4,027 - 4,237  (102,29 - 107,62 )

4,238 - 4,437  (107,65 - 112,70 )

0,120 - 0,600 

(3,0 - 15,2 )

0,120 - 0,510  (3,0 - 13,0 )

0,120 - 0,400  (3,0 - 10,2 )

0,120 - 0,390  (3,0 - 9,9 )

0,120 - 0,401  (3,0 - 10,2 )

B

C

D

E

 5 
(125 )

6,094 

(154,79 )

050 4,438 - 4,571  (112,73 - 116,10 )

4,572 - 4,812  (116,13 - 122,22 )

4,813 - 5,047  (122,25 - 128,19 )

5,048 - 5,249  (128,22 - 133,32 )

0,134 - 0,614 

(3,4 - 15,6 )

0,134 - 0,481  (3,4 - 12,2 )

0,134 - 0,374  (3,4 - 9,5 )

0,134 - 0,380  (3,4 - 9,7 )

0,134 - 0,413  (3,4 - 10,5 )

A

B

C

D

, 
1

 

6
(150 )

6,93 

(176,02 )

060 5,250 - 5,472  (133,35 - 138,99 )

5,473 - 5,760  (139,01 - 146,30 )

5,761 - 6,065  (146,33 - 154,05 )

6,066 - 6,383  (154,08 - 162,13 )

0,134 - 0,614 

(3,4 - 15,6 )

0,134 - 0,3919  (3,4 - 9,9 )

0,134 - 0,327  (3,4 - 8,3 )

0,134 - 0,31  (3,4 - 7,9 )

0,134 - 0,297  (3,4 - 7,5 )

A

B

C

D

. 
2

 6
(150 )

6,93 

(176,02 )

060 5,250 - 5,472  (133,35 - 139,99 )

5,473 - 5,760  (139,01 - 146,30 )

5,761 - 6,065  (146,33 - 154,05 )

6,066 - 6,383  (154,08 - 162,13 )

0,134 - 1,354 

(3,4 - 34,4 )

0,134 - 1,132  (3,4 - 28,7 )

0,134 - 1,067  (3,4 - 27,1 )

0,134 - 1,05  (3,4 - 26,7 )

0,134 - 1,037  (3,4 - 26,3 )

A

B

C

D

. 
1

 7

(180 )

7,93 

(201,42 )

070 6,384 - 6,624  (162,15 - 168,25 )

6,625 - 7,023  (168,28 - 178,38 )

7,024 - 7,392  (178,41 - 187,76 )

0,134 - 0,614 

(3,4 - 15,6 )

0,134 - 0,374 , (3,4 - 9,5 )

0,134 - 0,216 , (3,4 - 5,5 )

0,134 - 0,246 , (3,4 - 6,2 )

B

C

D

. 
2

 7
(180 )

7,93 

(201,42 )

070 6,384 - 6,624  (162,15 - 168,25 )

6,625 - 7,023  (168,28 - 178,38 )

7,024 - 7,392  (178,41 - 187,76 )

0,134 - 1,354 

(3,4 - 34,4 )

0,134 - 1,114  (3,4 - 28,3 )

0,134 - 0,956  (3,4 - 24,3 )

0,134 - 0,986  (3,4 - 25,0 )

B

C

D

. 
1

 8
(200 )

9,688 

(246,08 )

080 7,393 - 7,624  (187,78 - 193,65 )

7,625 - 7,981  (193,68 - 202,72 )

7,982 - 8,400  (202,74 - 213,36 )

8,401 - 8,766  (213,39 - 222,66 )

0,250 - 0,73 

(6,4 - 18,5 )

0,250 - 0,499  (6,4 - 12,6 )

0,250 - 0,374  (6,4 - 9,5 )

0,250 - 0,312  (6,4 - 7,9 )

0,250 - 0,364  (6,4 - 9,2 )

B

C

D

E

. 
2

 8
(200 )

9,688 

(246,08 )

080 7,393 - 7,624  (187,78 - 193,65 )

7,625 - 7,981  (193,68 - 202,72 )

7,982 - 8,400  (202,74 - 213,36 )

8,401 - 8,766  (213,39 - 222,66 )

0,250 - 1,47 

(6,4 - 37,3 )

0,250 - 1,239  (6,4 - 31,4 )

0,250 - 1,114  (6,4 - 28,3 )

0,250 - 1,052  (6,4 - 26,7 )

0,250 - 1,104  (6,4 - 28,0 )

B

C

D

E

10
(250 )

11,75 

(298,45 )

100 8,767 - 9,172  (222,68 - 232,97 )

9,173 - 9,561  (232,99 - 242,85 )

9,562 - 10,020  (242,87 - 254,51 )

10,021 -10,546  (254,53 - 267,87 )

10,547 -10,999  (267,89 - 279,37 )

0,250 - 1,470 

(6,4 - 37,3 )

0,250 - 1,065  (6,4 - 27,1 )

0,250 - 1,082  (6,4 - 27,5 )

0,250 - 1,012  (6,4 - 25,7 )

0,250 - 0,945  (6,4 - 24,0 )

0,250 - 1,018  (6,4 - 25,9 )

A

B

C

D

E

 12 
(300 )

13,0375 

(331,15 )

120 11,000 -11,373  (279,40 - 288,87 )

11,374 -11,938  (288,90 - 303,23 )

11,939 -12,250  (303,25 - 311,15 )

0,250 - 1,470 

(6,4 - 37,3 )

0,250 - 1,097  (6,4 - 27,9 )

0,250 - 0,906  (6,4 - 23,0 )

0,250 - 1,159  (6,4 - 29,4 )

B

C

D
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 3095MFA Mass ProBar

 ±0,90% 
(  8:1) 

.

±0,1%

 1:  2  8  (  50  200 )

 2:  6  96  (  150  2400 
)

 3:  12  96  (  300  2400 
)

.

 14. 

.
 (Rd) (d),

1 6500 0,590 (14,99 )
2 12500 1,060 (26,92 )
3 25000 1,935 (49,15 )

Vd
Rd

:
d =  ( )
V =  ( / )

 =  ( /
3
)

 =  ( / - )

  4-20 ,
,

, , ,
,

.  HART 
 4-20 .

,
 HART. 

 Emerson Process 
Management .

.

8 : 1 

Ultra for Flow (  U3): 
 0,95%,  10:1, 

10- ,  12 

 Annubar 

 Annubar 

 ( ).

.

.

 Emerson Process Management. 

 4-20 

.  (4-20 )
 11  55 

. .

260

400 . -
 (

,  6) 

677  – Hastelloy

454 –

 -40  85

:  -20  80

 -46  110

:  -40  85

(1) 

 600# ANSI (1440 psig  100 F (99  38 )) 

 600 

 2500# ANSI (6000 psig  100 F (416  38 ))

 0,5 psia (0,03 - )
.

(1) 
.



 Annubar 
00813-0107-4809,  EA 

 2006 - 2007

28

:

 =
 – 11,0

0,022

 (1)  CSA, 
 42,4 .

(2)  HART 
 250  1100 , .

 0-100%. 

 7 - 10 
.

 10 - 14 
.

 0  29 .

.

,

 3,75 ,  21,75 .

.

 V 

,
.

 HART (  275  375) 

.

 Engineering Assistant 3095 Multivariable 

,

HART ( ).

 PCMCIA  Foundation fieldbus (
 V). 

 Engineering 
Assistant

,  110 

 AGA 

 ASME 

-  (AIChE) 

,

 Foundation fieldbus 

,
.

,

, .

5

.

,
.

- -
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 ( )

 100 .

 4-  ( =0,00385). 

 100 ,
,  1/2 NPT (  078 

Rosemount 644)  

1/2  × 1/2  NPT,  316 
 1/2 .

 1/2 -14 NPT, G 1/2 20×1.5
( 20).  HART-

 ( ).

 Annubar 
 316. 

Hastelloy 276. 

Annubar

 “ ”  33. 
Pak-Lok ( )

,

 600# ANSI (1440 psig  100 F (99 

38 )) 

 (  –184  454 )

(  F) 

,
.

.

,  Annubar, 
( )

, .

: ,
,

.

 (  –184  454 )

Hastelloy (  –184  677 )

Flange-Lok (  L) 

 Flage-Lok 
 316 

 Flange-Lok: ,
,

.

 –184  454

Flo-Tap (  G  M) 

, ,
.

 3 

 1 

® ( ):  –40  204º

:  –184  454ºC

,

 300# 

 flo-tap  NPT 
 1 ¼ 

(  1)  2  (  2). 

 Annubar

P
a
k
-L

o
k

(1
) 

F
la

n
g

e
-L

o
k
 

F
lo

-T
a
p

 

/

T1
(1)

 Pak-Lok X     
X

A1 150# RF ANSI  X X X
A3  300# RF ANSI   X  X  X 
A6 600# RF ANSI X X X
A9

(2)
 900# RF ANSI    X   

AF
(2)

1500# RF ANSI  X
AT

(2)
  2500# RF ANSI     X   

D1 DN PN 16 X X X
D3  DN PN 40   X  X  X 
D6 DN PN 100 X X X
R9

(2)
 900# RTJ   X   

RF
(2)

 1500# RTJ  X
RT

(2)
 2500# RTJ    X   

(1)  600# ANSI (1440 psig  100 F (99 

38 )) 
(2) 

 15. /

G1 ,  - 29  260º

G2 ,  - 40  316º

G3 , Hastelloy  - 40  316º
G5  OS&Y,  - 29  413º

G6  OS&Y,  - 40  454º

G7  OS&Y, Hastelloy  - 40  677º

 ( 3, 4 5)

 - 
.

, .

,

 600# 
 ANSI. 

 16. 

 ANSI 
150# ANSI 40 
300# ANSI 40
600# ANSI 80 

 17. 

2  (50 ) 10,52  (267,2 )
3  (80 ) 11,37  (288,8 )
4  (100 ) 12,74  (323,6 )
6  (150 ) 14,33  (364,0 )
8  (200 ) 16,58  (421,1 )
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Rosemount 3095  HART 

 URL-
Rosemount: www.rosemount.com. 

.

 ATEX (94/9/EC) 

 Emerson Process Management 
 ATEX. 

 (PED) (97/23/EC) 

 3095 _2/3,4/D  

- –  No.PED-H-20,  

 3095_/
-

:  – 

-

 ( )
(89/336/ EC)

 3095MV 
- EN 50081-1; 1992; EN 50082-2; 1995 

EN 61326-1:1997 – 

 Factory Mutual 

,
 FM 

 (NRTL), 
 (OSHA). 

-

 FM (Factory Mutual) 

E5 : Class I, Division 1, Groups B, C  D. 
 Class II  III, 

Division 1, Groups E, F  G, ;
 NEMA 4X; 

.
 Class I, 

Division 2, Groups A,B, C  D. 

I5 : Class I, II  III, Division 1, Groups 
A, B, C, D, E, F  G .

: Class I, Division 2, Groups A, B, 
C  D, 4.

.

 03095-1020.

 CSA (Canadian Standards 
Association)

E6 : Class I, Division 1, Groups B, C  D; 
: Class II  III, Division 

1, Groups E, F  G; 
 Class I, Division 2, Groups A, B, C  D 

 CSA 
 4 ,

 Rosemount 03095-1024. 
 Class I, Division 2, Groups A, B, 

C  D 

I6 :  Class I, Division 1, Groups A, B, C 
 D, 

 Rosemount 03095-1021;  
3 .

 03095-1021. 

I1  ATEX 

 No.: BAS98ATEX1359  II 1G 

EEx ia IIC T5 ( . =  -45  40 )

EEx ia IIC T4 ( . =  -45  70 )

 1180 

 18. 
( / )

U  = 30    
I  = 200 
P  = 1,0 
C  = 0,012 
L = 0  

 19. 

U  = 30    
I  = 19 
P  = 140 
C  = 0,002 
L = 0  

 20. 

 = 0,066  IIC 
 = 0,560  IIB 
 = 1,82  IIA 

L  = 96  IIC 
L = 365  IIB 
L  = 696  IIA 
L /R = 247 /  IIC 
L /R = 633 /  IIB 
L /R = 633 /  IIA 

 3095, 
 ( ),

500 ,  6.4.12  EN50 020 (1994). 
.

N1 ATEX  N 

 No.: BAS98ATEX3360X  II 3G 

EEx nL IIC T5 ( . =  -45  40 )

EEx nL IIC T4 ( . =  -45  70 )
U  = 55 

, .
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 3095, 
 ( ),

 500 ,
 9.1  EN50 021 (1995). 

.

1:  ATEX 

: 02ATEX2320  II 1/2G 

E x d IIC T5 ( . =  -50  80 )

        T6 ( . =  –50  65 )

 1180 

 ( ):
.

,

.

.

ND  ATEX. 

: 02ATEX2321  II 1 D 
V = 55 
I = 23 
IP66

 1180 

,

.
,

.
,

,
.

K5 E5 I5

K6 E6 I6

K1 I1, N1, E1  ND

Rosemount 3095 Fieldbus

 URL-
Rosemount: www.rosemount.com. 

.

 ATEX (94/9/EC) 

 Emerson Process Management 
 ATEX. 

 (PED) (97/23/EC) 

 3095F_2/3,4/D  3095 _2/3,4/D  

- –  No.PED-H-20,  

 3095_/
-

:  – 

-

,

- .

 ( )
(89/336/ EC)

 3095 

- EN 50081-1: 1992; EN 50082-2: 1995; EN 61326-1:1997 – 

 Factory Mutual 

, ,

 (NRTL), 
 (OSHA). 

 Rosemount 
3095 Fieldbus 

-

 FM (Factory Mutual) 

E5 : Class I, Division 1, Groups B, C 
 D.  Class II/Class 

III, Division 1, Groups E, F  G, ;
 NEMA 4X; 

.
 Class I, 

Division 2, Groups A,B, C  D. 

I5 : Class I, II  III, Division 1, Groups 
A, B, C, D, E, F  G .

: Class I, Division 2, Groups A, B, 
C  D, 4.

.

 03095-1020.

IE  FISCO 
 Class I, II  III, Division 1, Groups A, 

B, C, D, E, F  G .
4. .

 03095-1020.

,

.
,

.
,

,
.

K5  E5  I5 

 CSA (Canadian Standards 
Association) 

IF  CSA FISCO; 
 Foundation fieldbus.

IA  ATEX FISCO; 
 Foundation fieldbus.

IG  IECEx FISCO 
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 Pak-Lok Mass ProBar(1)

(1)  Pak-Lok Annubar  600# ANSI (1440 psig  100 F (99  38 )) 

 21.  Pak-Lok Mass ProBar 

A ( ) B ( ) C ( ) D ( )
1 7,50 (190,5) 14,60 (370,8) 9,00 (228,6) 11,25 (285,8) 
2 9,25 (235,0) 16,35 (415,3) 9,00 (228,6) 11,25 (285,8) 
3 12,00 (304,8) 19,10 (485,1) 9,00 (228,6) 11,25 (285,8)

 ( )
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 Flange-Lok Mass ProBar(1) 

(1)  Flange-Lok Annubar  600# ANSI (1440 psig  100 F (99  38 ))

 22.  Flange-Lok Mass ProBar  

A ± 0,125  
(3,2)

B ± 0,25 (6,4) C ( .) D ( .) E ( .)

1 1 ½ –150# 3,88 (98,6) 12,25 (311,2) 19,32 (490,7) 9,00 (228,6) 11,25 (285,8) 
1 1 ½  – 300# 4,13 (104,9) 12,25 (311,2) 19,32 (490,7) 9,00 (228,6) 11,25 (285,8) 
1 1 ½ – 600# 4,44 (112,8) 12,25 (311,2) 19,32 (490,7) 9,00 (228,6) 11,25 (285,8) 
1 DN40/PN16 3,09 (78,5) 12,25 (311,2) 19,32 (490,7) 9,00 (228,6) 11,25 (285,8) 
1 DN40/PN40 3,21 (81,5) 12,25 (311,2) 19,32 (490,7) 9,00 (228,6) 11,25 (285,8) 
1 DN40/PN100 3,88 (98,6) 12,25 (311,2) 19,32 (490,7) 9,00 (228,6) 11,25 (285,8) 
2 2 – 150# 4,13 (104,9) 14,25 (362,0) 21,32 (541,5) 9,00 (228,6) 11,25 (285,8) 
2 2 – 300# 4,38 (111,3) 14,25 (362,0) 21,32 (541,5) 9,00 (228,6) 11,25 (285,8) 
2 2 – 600# 4,76 (120,9) 14,25 (362,0) 21,32 (541,5) 9,00 (228,6) 11,25 (285,8) 
2 DN50/PN16 3,40 (86,4) 14,25 (362,0) 21,32 (541,5) 9,00 (228,6) 11,25 (285,8) 
2 DN50/PN40 3,51 (89,2) 14,25 (362,0) 21,32 (541,5) 9,00 (228,6) 11,25 (285,8) 
2 DN50/PN100 4,30 (109,2) 14,25 (362,0) 21,32 (541,5) 9,00 (228,6) 11,25 (285,8) 
3 3 – 150# 4,63 (117,6) 17,50 (444,5) 24,57 (624,1) 9,00 (228,6) 11,25 (285,8) 
3 3 – 300# 5,00 (127,0) 17,50 (444,5) 24,57 (624,1) 9,00 (228,6) 11,25 (285,8) 
3 3– 600# 5,38 (136,7) 17,50 (444,5) 24,57 (624,1) 9,00 (228,6) 11,25 (285,8) 
3 DN80/PN16 3,84 (97,5) 17,50 (444,5) 24,57 (624,1) 9,00 (228,6) 11,25 (285,8) 
3 DN80/PN40 4,16 (105,7) 17,50 (444,5) 24,57 (624,1) 9,00 (228,6) 11,25 (285,8) 
3 DN80/PN100 4,95 (125,7) 17,50 (444,5) 24,57 (624,1) 9,00 (228,6) 11,25 (285,8) 

 ( )
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 Mass ProBar

 23.  Mass ProBar

A ± 0,125  
(3,2)

B ± 0,25 (6,4) C ± 0,25 (6,4) D ( .) E ( .) F ( .)

1 1 ½ –150# 3,88 (98,6) 11,00 (279,4) 18,10 (459,7) 9,00 (228,6) 11,25 (285,8) 3,50 (88,9) 
1 1 ½  – 300# 4,13 (104,9) 11,00 (279,4) 18,10 (459,7) 9,00 (228,6) 11,25 (285,8) 3,50 (88,9) 
1 1 ½ – 600# 4,44 (112,8) 11,00 (279,4) 18,10 (459,7) 9,00 (228,6) 11,25 (285,8) 3,50 (88,9) 
1 DN40/PN16 3,09 (78,5) 11,00 (279,4) 18,10 (459,7) 9,00 (228,6) 11,25 (285,8) 3,50 (88,9) 
1 DN40/PN40 3,21 (81,5) 11,00 (279,4) 18,10 (459,7) 9,00 (228,6) 11,25 (285,8) 3,50 (88,9) 
1 DN40/PN100 3,88 (98,6) 11,00 (279,4) 18,10 (459,7) 9,00 (228,6) 11,25 (285,8) 3,50 (88,9) 
1 1 ½ –900# 4,94 (125,5) 9,32 (236,6) -- -- -- 3,50 (88,9) 
1 1 ½  – 1500# 4,94 (125,5) 9,32 (236,6) -- -- -- 3,50 (88,9) 
1 1 ½ – 2500# 6,76 (171,7) 11,64 (295,5) -- -- -- 4,00 (101,6) 
2 2 – 150# 4,13 (104,9) 12,0 (304,8) 19,10 (485,1) 9,00 (228,6) 6,80 (172,7) 5,00 (127,0) 
2 2 – 300# 4,38 (111,3) 12,0 (304,8) 19,10 (485,1) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 2 – 600# 4,76 (120,9) 12,0 (304,8) 19,10 (485,1) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 DN50/PN16 3,40 (86,4) 12,0 (304,8) 19,10 (485,1) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 DN50/PN40 3,51 (89,2) 12,0 (304,8) 19,10 (485,1) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 DN50/PN100 4,30 (109,2) 12,0 (304,8) 19,10 (485,1) 9,00 (228,6) 7,05 (179,1) 5,00 (127,0) 
2 2 – 900# 5,88 (149,4) 10,51 (266,8) -- -- -- 5,00 (127,0) 
2 2 – 1500# 5,88 (149,4) 10,51 (266,8) -- -- -- 5,00 (127,0) 
2 3 – 2500# 9,87 (250,7) 15,62 (396,7) - - - 4,50 (114,3) 
3 3 – 150# 4,63 (117,6) 13,50 (342,9) 20,60 (523,2) 9,00 (228,6) 7,55 (191,8) 4,00 (101,6) 
3 3 – 300# 5,00 (127,0) 13,50 (342,9) 20,60 (523,2) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 

 23 
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 23.  Mass ProBar

A ± 0,125  
(3,2)

B ± 0,25 (6,4) C ± 0,25 (6,4) D ( .) E ( .) F ( .)

3 3 – 600# 5,38 (136,7) 13,50 (342,9) 20,60 (523,2) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 
3 DN80/PN16 3,84 (97,5) 13,50 (342,9) 20,60 (523,2) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 
3 DN80/PN40 4,16 (105,7) 13,50 (342,9) 20,60 (523,2) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 
3 DN80/PN100 4,95 (125,7) 13,50 (342,9) 20,60 (523,2) 9,00 (228,6) 7,93 (201,3) 4,00 (101,6) 
3 4 – 900# 8,19 (208,0) 13,44 (341,3) -- -- -- 7,00 (177,8) 
3 4 – 1500# 8,56 (217,4) 13,81 (350,8) -- -- -- 7,00 (177,8) 
3 4 – 2500# 11,19 (284,2) 17,32 (439,8) -- -- -- 7,00 (177,8) 

 ( )
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 Flo-Tap Mass ProBar(1) 

(1)  Flo-Tap Pro-Bar .

 24.  Flo-Tap ProBar 

A ± 0,125  

(3,2) 

B± 0,25  

(6,4) 

C' ( .)

(
)

C' ( .)

(
)

D ( .) E ( .) F ( .)

1 1 ½ – 150# 3,88 (98,5) 10,50 (266,7) -- 17,9 (454,7) C+ 7,10 (180,3) 10,50 (266,7) 11,25 (285,8)
1 1 ½ – 300# 4,13 (104,9) 11,75 (298,5) -- 17,9 (454,7) C+ 7,10 (180,3) 10,50 (266,7) 11,25 (285,8)
1 1 ½ – 600# 4,44 (112,8) 14,06 (357,2) -- 17,9 (454,7) C+ 7,10 (180,3) 10,50 (266,7) 11,25 (285,8)
1 DN40/PN16 3,09 (78,5) . . -- 17,9 (454,7) C+ 7,10 (180,3) 10,50 (266,7) 11,25 (285,8)
1 DN40/PN40 3,21 (81,5) . . -- 17,9 (454,7) C+ 7,10 (180,3) 10,50 (266,7) 11,25 (285,8)
1 DN40/PN100 3,88 (98,6) . . -- 17,9 (454,7) C+ 7,10 (180,3) 10,50 (266,7) 11,25 (285,8)
2 2 – 150# 4,13 (104,9) 11,25 (285,8) 24,6 (624,8) 21,4 (543,6) C+ 7,10 (180,3) 12,56 (319,0) 11,25 (285,8)
2 2 – 300# 4,38 (111,3) 13,00 (330,2) 24,6 (624,8) 21,4 (543,6) C+ 7,10 (180,3) 12,56 (319,0) 11,25 (285,8)
2 2 – 600# 4,76 (120,9) 16,38 (416,0) 24,6 (624,8) 21,4 (543,6) C+ 7,10 (180,3) 12,56 (319,0) 11,25 (285,8)
2 DN50/PN16 3,40 (86,4) . 24,6 (624,8) 21,4 (543,6) C+ 7,10 (180,3) 12,56 (319,0) 11,25 (285,8)
2 DN50/PN40 3,51 (89,2) .  24,6 (624,8) 21,4 (543,6) C+ 7,10 (180,3) 12,56 (319,0) 11,25 (285,8)
2 DN50/PN100 4,30 (109,2) . 24,6 (624,8) 21,4 (543,6) C+ 7,10 (180,3) 12,56 (319,0) 11,25 (285,8)
3 3 – 150# 4,63 (117,6) 12,75 (323,9) 26,5 (673,1) 23,3 (591,8) C+ 7,10 (180,3) 14,13 (358,9) 11,25 (285,8)
3 3 – 300# 5,00 (127,0) 16,25 (412,8) 26,5 (673,1) 23,3 (591,8) C+ 7,10 (180,3) 14,13 (358,9) 11,25 (285,8)
3 3 – 600# 5,38 (136,7) 19,50 (495,4) 26,5 (673,1) 23,3 (591,8) C+ 7,10 (180,3) 14,13 (358,9) 11,25 (285,8)
3 DN80/PN16 3,84 (97,5) . 26,5 (673,1) 23,3 (591,8) C+ 7,10 (180,3) 14,13 (358,9) 11,25 (285,8)
3 DN80/PN40 4,16 (105,7) .  26,5 (673,1) 23,3 (591,8) C+ 7,10 (180,3) 14,13 (358,9) 11,25 (285,8)
3 DN80/PN100 4,95 (125,7) . 26,5 (673,1) 23,3 (591,8) C+ 7,10 (180,3) 14,13 (358,9) 11,25 (285,8)

 ( )

:

: . .  +  +  + '

: 2×( . .  + + )+ '
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 Flo-Tap Mass ProBar(1)

(1)  Flo-Tap Pro-Bar .

 25.  Mass ProBar c  Flo-Tap 

A ± 0,50  
(12,7)

B' ( .)  
( )

B' ( .)  
(

)

C ( .) D ( .) E ( .)

1 6,76 (171,8) -- 17,40 (442,0) B + 7,10 (180,3) 10,50 (266,7,0) 11,25 (285,8)
2 8,17 (207,5) 23,70 (602,0) 20,80 (528,3) B + 7,10 (180,3) 12,56 (319,0) 11,25 (285,8)

 3  Flo-Tap .

 ( )

: . .  +  +  + '

: 2×( . .  + + )+ '
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 3095MFA Mass ProBar

3095MFA  Mass ProBar 

L
G
S

020  2  (50 )   180  18  (450 )
025 2-1/2  (63,5 ) 200 20  (500 )
030  3  (80 )   240  24  (600 )
035 3-1/2  (89 ) 300 30  (750 )
040  4  (100 )   360  36  (900 )
050 5  (125 ) 420 42  (1066 )
060  6  (150 )   480  48  (1210 )
070 7  (175 ) 600 60  (1520 )
080  8  (200 )   720  72  (1820 )
100 10  (250 ) 780 78  (1950 )
120  12  (300 )   840  84  (2100 )
140 14  (350 ) 900 90  (2250 )
160 16  (400 )   960  96  (2400 )

 (
,  ( ) . 43) 

A  A 
B  B 
C  C 
D  D 
E  E 
Z  12 

 / 
C
S  316 
G - ,  F-11 
N - ,  F-22 
J - ,  F-91 
0

(1) 
 ( )

H
D ,
U   ,

 Annubar 
P Pak-Lok 
F
L Flange-Lok 
G Flo-Tap 
M Flo-Tap 

S  316 
H  Hastelloy C-276 
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 3095MFA Mass ProBar

1  1:  2  (50 )  8  (200 )
2  2:  6  (150 )  96  (2400 )
3  3:  12  (300 )

T1 /
A1  150# RF ANSI 
A3  300# RF ANSI 
A6  600# RF ANSI 
A9  900# RF ANSI 
AF  1500# RF ANSI 
AT  2500 # RF ANSI 
D1  PN16  
D3  DN PN40  
D6  DN PN100  
R9  900# RTJ  
RF  1500# RTJ  
RT  2500# RTJ  

0  (  Pak-Lok  Flange-Lok) 
 – 

 NPT – 
D  – 

.  Flo-Tap 

J /
K /
L /
N /
R /  Hastelloy 

 Flo-Tap 
1 ,
2 ,
5 ,
6 ,
0

(1) 

T  ( ) –  600 
R
0

3 , -  – 
 600 

5 , -  – 
 600 

6 , -  – 
 600 

7 ,  NPT 
8 ,  SW 

1  0  25  (  0  62,2 ) – 

2  0  250  (  0  623 )
3  0  1000  (  0  2,5 )
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 3095MFA Mass ProBar

B  0 - 8  0 -800 psia (  0 – 55,16  0 –5515,8 )
C  0 - 8  0 -800 psig (  0 – 55,16  0 –5515,8 )
D  0 – 36,2  0 –3626 psia (  0 – 250  0 –25000 )
E  0 – 36,2  0 -3626 psig (  0 – 250  0 -25000 )

A  4 – 20  HART 
V  Foundation fieldbus 

1A ,   1/2-14 NPT 
1B , M20 x 1.5 ( 20)
1C ,   PG 13.5 
1J 1/2-14 NPT 
1K   M20 x 1.5 (CM20) 
1L PG 13.5 

U3
(2) 

Ultra for Flow:  0,95%,  10:1, 10-
,  12 .

 PlantWeb 
01

(3) 

P1
(4) 

PX
(4) 

P2
 ASTM G93  D (  11.4) 

V1

V2

W1  ( )
WZ

QC1
QC7

RL
RH

Q8
(5) 

 ISO 10474 3.1  EN 10204 3.1B 

J1
J2

(6) 
ANSI B31.1 

J3
(6) 

ANSI B31.3 
J4

(6) 
ANSI B31.8 

J5
(7) 

NACE MR-0175/ISO 15156 
J6 ,  (PED) 

H3  150# -  Rosemount 
H4  300# -  Rosemount 
H5  600# -  Rosemount 
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 3095MFA Mass ProBar

G1 ,
G2 ,
G3 ,  Hastelloy 
G5  OS&Y, 
G6  OS&Y, 
G7  OS&Y,  Hastelloy 

Y1 

VM
VT 
VS
V9

Q4

E5  FM 
I5  FM 
K5 ,  FM (  E5  I5) 
E6  CSA 
I6  CSA 
K6 ,  CSA (  E6  I6) 
I1  ATEX 

1  ATEX 
N1  ATEX  n 
ND  ATEX 

1 , ,  n,  ( 1, I1, N1 
ND) 

IE
(8) 

 FM FISCO;  Foundation fieldbus 
IF

(8) 
 CSA FISCO;  Foundation fieldbus 

IA
(8) 

 ATEX FISCO;  Foundation fieldbus 
IG

(8) 
 IECEx FISCO 

L1

M5

T1

F1 3- ,
F2 3- ,
F3 3- ,  Hastelloy C 
F5 5- ,
F6 5- ,
F7 5- ,  Hastelloy C 

: 3095MFA     L   060   D   C   H   P   S   2   T1   0   0   0   3   2   C   A   1A 

(1) , Flange-Lok,  Threaded Flo-Tap  “A”. 
 Flange Flo-Tap  “B”. 

(2) Ultra for Flow  HART,  2  3 
.

(3) : , , , ,
.

(4) , .

(5) .

(6)  6. 

(7)  MR 0175/ISO 15156 
 NACE. 

. . .
 NACE MR0103 .

(8) .
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 ( )

 «  3095MFA Mass ProBar» . 39. 
,  / ,

 12  (300 ),  Z  (
)  (CDS) . 59.  Emerson Process Management 

.

.
ANSI

 (  ANSI) 
.
.

2-

(50 )

2,625-

(66,68 )

020 1,784 - 1,841  (45,31 - 46,76 )

1,842 - 1,938  (46,79 - 49,23 )

1,939 - 2,067  (49,25 - 52,50 )

2,068 - 2,206  (52,53 - 56,03 )

0,065 - 0,545 

(1,7 - 13,8 )

0,065 - 0,488  (1,7 - 12,4 )
0,065 - 0,449  (1,7 - 11,4 )
0,065 - 0,417  (1,7 - 10,6 )

0,065 - 0,407  (1,7 - 10,3 )

A

B

C

D

 2-1/2 

(63,5 
)

3,188 

(80,98 )

025 2,207 - 2,322  (56,06 - 58,98 )
2,323 - 2,469  (59,00 - 62,71 )

2,470 - 2,598  (62,74 - 65,99 )

2,599 - 2,647  (66,01 - 67,23 )

0,083 - 0,563 

(2,1 - 14,3 )

0,083 - 0,448  (2,1 - 11,4 )

0,083 - 0,417  (2,1 - 10,6 )

0,083 - 0,435  (2,1 - 11,0 )

0,083 - 0,515  (2,1 - 13,1 )

B

C

D

E

3
(80 )

3,75 

(95,25 )

030 2,648 - 2,751  (67,26 - 69,88 )

2,752 - 2,899  (69,90 - 73,63 )

2,900 - 3,068  (73,66 - 77,93 )

3,069 - 3,228  (77,95 - 81,99 )

0,083 - 0,563 

(2,1 - 14,3 )

0,083 - 0,460  (2,1 - 11,7 )

0,083 - 0,416  (2,1 - 10,6 )

0,083 - 0,395  (2,1 - 10,0 )

0,083 - 0,404  (2,1 - 10,3 )

A

B

C

D

 3-1/2 

(89 )

4,25 

(107,95 )

035 3,229 - 3,333  (82,02 - 84,66 )

3,334 - 3,548  (84,68 - 90,12 )

3,549 - 3,734  (90,14 - 94,84 )

0,120 - 0,600 

(3,0 - 15,2 )

0,120 - 0,496  (3,0 - 12,6 )

0,120 - 0,386  (3,0 - 9,8 )

0,120 - 0,415  (3,0 - 10,5 )

B

C

D

4
(100 )

5,032 

(127,81 )

040 3,735 - 3,825  (94,87 - 97,16 )

3,826 - 4,026  (97,18 - 102,26 )

4,027 - 4,237  (102,29 - 107,62 )

4,238 - 4,437  (107,65 - 112,70 )

0,120 - 0,600 

(3,0 - 15,2 )

0,120 - 0,510  (3,0 - 13,0 )

0,120 - 0,400  (3,0 - 10,2 )

0,120 - 0,390  (3,0 - 9,9 )

0,120 - 0,401  (3,0 - 10,2 )

B

C

D

E

 5 

(125 )

6,094 

(154,79 )

050 4,438 - 4,571  (112,73 - 116,10 )

4,572 - 4,812  (116,13 - 122,22 )

4,813 - 5,047  (122,25 - 128,19 )

5,048 - 5,249  (128,22 - 133,32 )

0,134 - 0,614 

(3,4 - 15,6 )

0,134 - 0,481  (3,4 - 12,2 )

0,134 - 0,374  (3,4 - 9,5 )

0,134 - 0,380  (3,4 - 9,7 )

0,134 - 0,413  (3,4 - 10,5 )

A

B

C

D

, 
1

 

6

(150 )

6,93 

(176,02 )

060 5,250 - 5,472  (133,35 - 138,99 )

5,473 - 5,760  (139,01 - 146,30 )

5,761 - 6,065  (146,33 - 154,05 )

6,066 - 6,383  (154,08 - 162,13 )

0,134 - 0,614 

(3,4 - 15,6 )

0,134 - 0,3919  (3,4 - 9,9 )

0,134 - 0,327  (3,4 - 8,3 )

0,134 - 0,31  (3,4 - 7,9 )

0,134 - 0,297  (3,4 - 7,5 )

A

B

C

D

. 
2

 6

(150 )

6,93 

(176,02 )

060 5,250 - 5,472  (133,35 - 139,99 )

5,473 - 5,760  (139,01 - 146,30 )

5,761 - 6,065  (146,33 - 154,05 )

6,066 - 6,383  (154,08 - 162,13 )

0,134 - 1,354 

(3,4 - 34,4 )

0,134 - 1,132  (3,4 - 28,7 )

0,134 - 1,067  (3,4 - 27,1 )

0,134 - 1,05  (3,4 - 26,7 )

0,134 - 1,037  (3,4 - 26,3 )

A

B

C

D

. 
1

 7

(180 )

7,93 

(201,42 )

070 6,384 - 6,624  (162,15 - 168,25 )

6,625 - 7,023  (168,28 - 178,38 )

7,024 - 7,392  (178,41 - 187,76 )

0,134 - 0,614 

(3,4 - 15,6 )

0,134 - 0,374 , (3,4 - 9,5 )

0,134 - 0,216 , (3,4 - 5,5 )

0,134 - 0,246 , (3,4 - 6,2 )

B

C

D

. 
2

 7

(180 )

7,93 

(201,42 )

070 6,384 - 6,624  (162,15 - 168,25 )

6,625 - 7,023  (168,28 - 178,38 )

7,024 - 7,392  (178,41 - 187,76 )

0,134 - 1,354 

(3,4 - 34,4 )

0,134 - 1,114  (3,4 - 28,3 )

0,134 - 0,956  (3,4 - 24,3 )

0,134 - 0,986  (3,4 - 25,0 )

B

C

D

. 
1

 8

(200 )

9,688 

(246,08 )

080 7,393 - 7,624  (187,78 - 193,65 )

7,625 - 7,981  (193,68 - 202,72 )

7,982 - 8,400  (202,74 - 213,36 )

8,401 - 8,766  (213,39 - 222,66 )

0,250 - 0,73 

(6,4 - 18,5 )

0,250 - 0,499  (6,4 - 12,6 )

0,250 - 0,374  (6,4 - 9,5 )

0,250 - 0,312  (6,4 - 7,9 )

0,250 - 0,364  (6,4 - 9,2 )

B

C

D

E

. 
2

 8

(200 )

9,688 

(246,08 )

080 7,393 - 7,624  (187,78 - 193,65 )

7,625 - 7,981  (193,68 - 202,72 )

7,982 - 8,400  (202,74 - 213,36 )

8,401 - 8,766  (213,39 - 222,66 )

0,250 - 1,47 

(6,4 - 37,3 )

0,250 - 1,239  (6,4 - 31,4 )

0,250 - 1,114  (6,4 - 28,3 )

0,250 - 1,052  (6,4 - 26,7 )

0,250 - 1,104  (6,4 - 28,0 )

B

C

D

E

10

(250 )

11,75 

(298,45 )

100 8,767 - 9,172  (222,68 - 232,97 )

9,173 - 9,561  (232,99 - 242,85 )

9,562 - 10,020  (242,87 - 254,51 )

10,021 -10,546  (254,53 - 267,87 )

10,547 -10,999  (267,89 - 279,37 )

0,250 - 1,470 

(6,4 - 37,3 )

0,250 - 1,065  (6,4 - 27,1 )

0,250 - 1,082  (6,4 - 27,5 )

0,250 - 1,012  (6,4 - 25,7 )

0,250 - 0,945  (6,4 - 24,0 )

0,250 - 1,018  (6,4 - 25,9 )

A

B

C

D

E

 12 

(300 )

13,0375 

(331,15 )

120 11,000 -11,373  (279,40 - 288,87 )

11,374 -11,938  (288,90 - 303,23 )

11,939 -12,250  (303,25 - 311,15 )

0,250 - 1,470 

(6,4 - 37,3 )

0,250 - 1,097  (6,4 - 27,9 )

0,250 - 0,906  (6,4 - 23,0 )

0,250 - 1,159  (6,4 - 29,4 )

B

C

D
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 485 Annubar

±0,75%

±0,1%

 1:  2  8  (  50  200 )

 2:  6  96  (  150  2400 
)

 3:  12  96  (  300  2400 
)

.

 26. 

.
 (Rd) (d),

1 6500 0,590 (14,99 )
2 12500 1,060 (26,92 )
3 25000 1,935 (49,15 )

vd
Rd

:
d =  ( )
v =  ( / )

 =  ( /
3
)

 =  ( / - )

 Emerson Process 
Management .

.

10:1

 Annubar 

 Annubar 

.
.

.

Emerson Process Management.

260

400 . -
 (

,  6) 

677 – Hastelloy 

454 –

(1) 

 600# ANSI (1440 psig  100 F (99  38 )) 

 600 

 2500# ANSI (6000 psig  100 F (416 

38 )).

1) .
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(1)  

-

(2) (3) 

’

C C
’

1
8

-

10

-

-

8

-

4

-

4

4

4

2
11

-

16

-

-

8

-

4

-

4

4

4

3
23

-

28

-

-

8

-

4

-

4

4

4

4
12

-

12

-

-

8

-

4

-

4

4

4

5
18

-

18

-

-

8

-

4

-

4

4

4

6
30

-

30

-

-

8

-

4

-

4

4

4

(1) 
 – 

(2) “ ” ,
,

. “ ” ,

, .

(3) 
.

 ( )

 ( )

 ( )

 ( )

1  3/4-  (19 )
2 1-5/16-  (34 )
3 2-1/2-  (64 )
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 ( )

 100 .

 4-  ( =0.00385). 

 100 ,
,  1/2 NPT (  078 

Rosemount 644)  

.

1/2  × 1/2  NPT,  316 
 1/2 .

 1/2 -14 NPT, G 1/2 20×1.5
( 20).  HART-

 ( ).

 Annubar 

 316. 

Hastelloy 276. 

Annubar

 « »  48. 

Pak-Lok ( )

,

 600# ANSI (1440 psig  100 F (99 

38 )) 

 (  –184  454 )

(  F) 

,
.

.

,  Annubar, 
( )

, .

: ,
,

.

 (  –184  454 )

Hastelloy (  –184  677 )

Flange-Lok (  L) 

 Flage-Lok 
 316 

 Flange-Lok: ,
,

.

 –184  454
Flo-Tap (  G  M) 

, ,
.

 3 

 1 

® ( ):  –40  204º

:  –184  454ºC

,

 300# 

 flo-tap  NPT 
 1 ¼ 

(  1)  2  (  2). 

 Annubar 

P
a
k
-L

o
k

(1
) 

F
la

n
g

e
-L

o
k
 

F
lo

-T
a
p

 

/

T1
(1)

 Pak-Lok X     
X

A1 150# RF ANSI  X X X
A3  300# RF ANSI   X  X  X 
A6 600# RF ANSI X X X
A9

(2)
 900# RF ANSI    X   

AF
(2)

1500# RF ANSI  X
AT

(2)
  2500# RF ANSI     X   

D1 DN PN 16 X X X
D3  DN PN 40   X  X  X 
D6 DN PN 100 X X X
R9

(2)
 900# RTJ   X   

RF
(2)

 1500# RTJ X
RT

(2)
 2500# RTJ   X   

(1)  600# ANSI (1440 psig  100 F (99 

38 )) 

(2) 

 27. /

G1 ,  - 29  260º

G2 ,  - 40  316º

G3 , Hastelloy  - 40  316º
G5  OS&Y,  - 29  413º

G6  OS&Y,  - 40  454º

G7  OS&Y, Hastelloy  - 40  677º
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 ( 3, H4 
5)

 - 
.

, .

,
 600# 

 ANSI  DIN. 

 28. 

 ANSI 
150# ANSI 40 
300# ANSI 40
600# ANSI 80 

 29. 

2  (50 ) 10,52  (267,2 )
3  (80 ) 11,37  (288,8 )
4  (100 ) 12,74  (323,6 )
6  (150 ) 14,33  (364,0 )
8  (200 ) 16,58  (421,1 )
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 485 Annubar Pak-Lok(1) 

(1)  Pak-Lok Annubar  600# ANSI (1440 psig  100 F (99  38 )) 

 30.  485 Annubar Pak-Lok 

A ( .)
1  7,50 (190,5) 
2 9,25 (235,0) 
3 12,00 (304,8) 

 ( )
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 485 Annubar Flange-Lok (1) 

(1)  Flange-Lok Annubar  600# ANSI (1440 psig  100 F (99 

38 )) 

 31.  485 Annubar Flange-Lok 

A ± 0,125 (3,2) B ± 0,25 (6,4) 

1 1 ½ – 150# 3,88 (98,6) 12,25 (311,2) 
1 1 ½ – 300# 4,13 (104,9) 12,25 (311,2) 
1 1 ½ – 600# 4,44 (112,8) 12,25 (311,2) 
1 DN40/PN16 3,09 (78,5) 12,25 (311,2) 
1 DN40/PN40 3,21 (81,5) 12,25 (311,2) 
1 DN40/PN100 3,88 (98,6) 12,25 (311,2) 
2 2 – 150# 4,13 (104,9) 14,25 (362,0) 
2 2 – 300# 4,38 (111,3) 14,25 (362,0) 
2 2 – 600# 4,76 (120,9) 14,25 (362,0) 
2 DN50/PN16 3,40 (86,4) 14,25 (362,0) 
2 DN50/PN40 3,51 (89,2) 14,25 (362,0) 
2 DN50/PN100 4,30 (109,2) 14,25 (362,0) 
3 3 – 150# 4,63 (117,6) 17,50 (444,5) 
3 3 – 300# 5,00 (127,0) 17,50 (444,5) 
3 3 – 600# 5,38 (136,7) 17,50 (444,5) 
3 DN80/PN16 3,84 (97,5) 17,50 (444,5) 
3 DN80/PN40 4,16 (105,7) 17,50 (444,5) 
3 DN80/PN100 4,95 (125,7) 17,50 (444,5) 

 ( )
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 485 Annubar

 32.  Mass ProBar

A ± 0,125 
(3,2)

B ± 0,25 
(6,4)

F ( .)

1 1 ½ – 150# 3,88 (98,6) 11,00 (279,4) 3,50 (88,9) 
1 1 ½ – 300# 4,13 (104,9) 11,00 (279,4) 3,50 (88,9) 
1 1 ½ – 600# 4,44 (112,8) 11,00 (279,4) 3,50 (88,9) 
1 DN40/PN16 3,09 (78,5) 11,00 (279,4) 3,50 (88,9) 
1 DN40/PN40 3,21 (81,5) 11,00 (279,4) 3,50 (88,9) 
1 DN40/PN100 3,88 (98,6) 11,00 (279,4) 3,50 (88,9) 
1 1 ½ – 900# 4,94 (125,5) 9,32 (236,6) 3,50 (88,9) 
1 1 ½ – 1500# 4,94 (125,5) 9,32 (236,6) 3,50 (88,9) 
1 1 ½ – 2500# 6,76 (171,7) 11,64 (295,5) 4,00 (101,6) 
2 2 – 150# 4,13 (104,9) 12,00 (304,8) 5,00 (127,0) 
2 2 – 300# 4,38 (111,3) 12,00 (304,8) 5,00 (127,0) 
2 2 – 600# 4,76 (120,9) 12,00 (304,8) 5,00 (127,0) 
2 DN50/PN16 3,40 (86,4) 12,00 (304,8) 5,00 (127,0) 
2 DN50/PN40 3,51 (89,2) 12,00 (304,8) 5,00 (127,0) 
2 DN50/PN100 4,30 (109,2) 12,00 (304,8) 5,00 (127,0) 
2 2 – 900# 5,88 (149,4) 10,51 (266,8) 5,00 (127,0) 
2 2 – 1500# 5,88 (149,4) 10,51 (266,8) 5,00 (127,0) 
2 3 – 2500# 9,87 (250,7) 15,62 (396,7) 4,50 (114,3) 
3 3 – 150# 4,63 (117,6) 13,50 (342,9) 4,00 (101,6) 
3 3 – 300# 5,00 (127,0) 13,50 (342,9) 4,00 (101,6) 
3 3 – 600# 5,38 (136,7) 13,50 (342,9) 4,00 (101,6) 
3 DN80/PN16 3,84 (97,5) 13,50 (342,9) 4,00 (101,6) 
3 DN80/PN40 4,16 (105,7) 13,50 (342,9) 4,00 (101,6) 
3 DN80/PN100 4,95 (125,7) 13,50 (342,9) 4,00 (101,6) 

 32 
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 32.  Mass ProBar

A ± 0,125 
(3,2)

B ± 0,25 
(6,4)

F ( .)

3 4 – 900# 8,19 (208,0) 13,44 (341,3) 7,00 (177,8) 
3 4 – 1500# 8,56 (217,4) 13,81 (350,8) 7,00 (177,8) 
3 4 – 2500# 11,19 (284,2) 17,32 (439,8) 7,00 (177,8) 

 ( )
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 485 Annubar Flo-Tap

 33.  485 Annubar  Flo-Tap  

A ± 0,125 (3,2) B± 0,25 (6,4) '
( .) '

( .)  
1 1 ½ – 150# 3,88 (98,5) 10,50 (266,7) -- 17,9 (431,8) 
1 1 ½ – 300# 4,13 (104,9) 11,75 (298,5) -- 17,9 (431,8) 
1 1 ½ – 600# 4,44 (112,8) 14,06 (357,2) -- 17,9 (431,8) 
1 DN40/PN16 3,09 (78,5) 10,50 (266,7) -- 17,9 (431,8) 
1 DN40/PN40 3,21 (81,5) 11,75 (298,5) -- 17,9 (431,8) 
1 DN40/PN100 3,88 (98,6) 14,06 (357,2) -- 17,9 (431,8) 
2 2 – 150# 4,13 (104,9) 11,25 (285,8) 24,6 (624,8) 21,4 (543,6) 
2 2 – 300# 4,38 (111,3) 13,00 (330,2) 24,6 (624,8) 21,4 (543,6) 
2 2 – 600# 4,76 (120,9) 16,38 (416,0) 24,6 (624,8) 21,4 (543,6) 
2 DN50/PN16 3,40 (86,4) 11,25 (285,8) 24,6 (624,8) 21,4 (543,6) 
2 DN50/PN40 3,51 (89,2) 13,00 (330,2) 24,6 (624,8) 21,4 (543,6) 
2 DN50/PN100 4,30 (109,2) 16,38 (416,0) 24,6 (624,8) 21,4 (543,6) 
3 3 – 150# 4,63 (117,6) 12,75 (323,9) 26,5 (673,1) 23,3 (591,8) 
3 3 – 300# 5,00 (127,0) 16,25 (412,8) 26,5 (673,1) 23,3 (591,8) 

 33 
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 33.  485 Annubar  Flo-Tap  

A ± 0,125 (3,2) B± 0,25 (6,4) '
( .) '

( .)  
3 3 – 600# 5,38 (136,7) 19,50 (495,4) 26,5 (673,1) 23,3 (591,8) 
3 DN80/PN16 3,84 (97,5) 12,75 (323,9) 26,5 (673,1) 23,3 (591,8) 
3 DN80/PN40 4,16 (105,7) 16,25 (412,8) 26,5 (673,1) 23,3 (591,8) 
3 DN80/PN100 4,95 (125,7) 19,50 (495,4) 26,5 (673,1) 23,3 (591,8) 

, :

: . .  + +  + ' ( '  – 
)

: [2×( . .  + + )]+ ' ( '  – 
)

 ( )
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 485 Annubar Flo-Tap 

 34.  485 Annubar c  Flo-Tap 

A ± 0,50 (12,7) B' ( .) 
( )

B' ( .) 
( )

1 6,76 (171,8) -- 17,40 (442,0) 
2 8,17 (207,5) 23,70 (602,0) 20,80 (528,3) 

 3  Flo-Tap .

: . .  + +  + '

: 2×( . .  + + )+ '
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 485 
Annubar

485  Annubar 

L
G
S

020  2  (50 )   180  18  (450 )
025 2-1/2  (63,5 ) 200 20  (500 )
030  3  (80 )   240  24  (600 )
035 3-1/2  (89 ) 300 30  (750 )
040  4  (100 )   360  36  (900 )
050 5  (125 ) 420 42  (1066 )
060  6  (150 )   480  48  (1210 )
070 7  (175 ) 600 60  (1520 )
080  8  (200 )   720  72  (1820 )
100 10  (250 ) 780 78  (1950 )
120  12  (300 )   840  84  (2100 )
140 14  (350 ) 900 90  (2250 )
160 16  (400 )   960  96  (2400 )

 (
,  ( ) . 58) 

A  A 
B  B 
C  C 
D  D 
E  E 
Z  12 

 / 
C
S  316 
G - ,  F-11 
N - ,  F-22 
J - ,  F-91 
0

(1) 
 ( )

H
D ,
U   ,

 Annubar 
P Pak-Lok 
F
L Flange-Lok 
G Flo-Tap 
M Flo-Tap 

S  316 
H Hastelloy C-276 
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 485 
Annubar

1  1:  2  (50 )  8  (200 )
2  2:  6  (150 )  96  (2400 )
3  3:  12  (300 )

T1 /
A1  150# RF ANSI 
A3  300# RF ANSI 
A6  600# RF ANSI 
A9  900# RF ANSI 
AF  1500# RF ANSI 
AT  2500 # RF ANSI 
D1  DN PN16  
D3  DN PN40  
D6  DN PN100  
R9  900# RTJ  
RF  1500# RTJ  
RT  2500# RTJ  

0  (  Pak-Lok  Flange-Lok) 
 – 

C  NPT – 
D  – 

.  Flo-Tap 

J /
K /
L /
N /
R / Hastelloy

 Flo-Tap 
1 ,
2 ,
5 ,
6 ,
0

(1) 

T  ( ) – ,  600 
R
0

3 , -  - 
 600 

5 , -  - 
600

6 , -  – 
 600. 

7 ,  NPT 
8 ,  SW 

P1
(2) 

PX
(2) 

P2
 ASTM G93  D (  11.4) 
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 485 
Annubar

V1

V2

W1  ( )
WZ

QC1
QC7

RL
RH

Q8
(3) 

 ISO 10474 3.1  EN 10204 3.1B 

J1
J2

(4) 
ANSI B31.1 

J3
(4) 

ANSI B31.3 
J4

(4) 
ANSI B31.8 

J5
(5) 

NACE MR-0175 / ISO 15156 
J6 ,  (PED) 

H3  150# -  Rosemount 
H4  300# -  Rosemount 
H5  600# -  Rosemount 

G1 ,
G2 ,
G3 ,  Hastelloy 
G5  OS&Y, 
G6  OS&Y, 
G7  OS&Y,  Hastelloy 

Y1

1

VM
VT 
VS
V9

: 485    L   060   D   C   H   P   S   2   T1   0   0   0   3 

(1) , Flange-Lok,  Threaded Flo-Tap  “A”. 
 Flange Flo-Tap  “B”. 

(2) , .

(3) .

(4)  6. 

(5)  MR 0175/ISO 15156 
 NACE. 

. . .
 NACE MR0103 .
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 ( )

 «  485 Annubar» . 55. 
,  / ,

 12  (300 ),  Z  (
)  (CDS) . 59.  Emerson Process Management 

.

.
ANSI

 (  ANSI) 
.
.

2-

(50 )

2,625-

(66,68 )

020 1,784 - 1,841  (45,31 - 46,76 )

1,842 - 1,938  (46,79 - 49,23 )

1,939 - 2,067  (49,25 - 52,50 )

2,068 - 2,206  (52,53 - 56,03 )

0,065 - 0,545 

(1,7 - 13,8 )

0,065 - 0,488  (1,7 - 12,4 )
0,065 - 0,449  (1,7 - 11,4 )
0,065 - 0,417  (1,7 - 10,6 )

0,065 - 0,407  (1,7 - 10,3 )

A

B

C

D

 2-1/2 

(63,5 )

3,188 

(80,98 )

025 2,207 - 2,322  (56,06 - 58,98 )
2,323 - 2,469  (59,00 - 62,71 )

2,470 - 2,598  (62,74 - 65,99 )

2,599 - 2,647  (66,01 - 67,23 )

0,083 - 0,563 

(2,1 - 14,3 )

0,083 - 0,448  (2,1 - 11,4 )

0,083 - 0,417  (2,1 - 10,6 )

0,083 - 0,435  (2,1 - 11,0 )

0,083 - 0,515  (2,1 - 13,1 )

B

C

D

E

3
(80 )

3,75 

(95,25 )

030 2,648 - 2,751  (67,26 - 69,88 )

2,752 - 2,899  (69,90 - 73,63 )

2,900 - 3,068  (73,66 - 77,93 )

3,069 - 3,228  (77,95 - 81,99 )

0,083 - 0,563 

(2,1 - 14,3 )

0,083 - 0,460  (2,1 - 11,7 )

0,083 - 0,416  (2,1 - 10,6 )

0,083 - 0,395  (2,1 - 10,0 )

0,083 - 0,404  (2,1 - 10,3 )

A

B

C

D

 3-1/2 

(89 )

4,25 

(107,95 )

035 3,229 - 3,333  (82,02 - 84,66 )

3,334 - 3,548  (84,68 - 90,12 )

3,549 - 3,734  (90,14 - 94,84 )

0,120 - 0,600 

(3,0 - 15,2 )

0,120 - 0,496  (3,0 - 12,6 )

0,120 - 0,386  (3,0 - 9,8 )

0,120 - 0,415  (3,0 - 10,5 )

B

C

D

4
(100 )

5,032 

(127,81 )

040 3,735 - 3,825  (94,87 - 97,16 )

3,826 - 4,026  (97,18 - 102,26 )

4,027 - 4,237  (102,29 - 107,62 )

4,238 - 4,437  (107,65 - 112,70 )

0,120 - 0,600 

(3,0 - 15,2 )

0,120 - 0,510  (3,0 - 13,0 )

0,120 - 0,400  (3,0 - 10,2 )

0,120 - 0,390  (3,0 - 9,9 )

0,120 - 0,401  (3,0 - 10,2 )

B

C

D

E

 5 
(125 )

6,094 

(154,79 )

050 4,438 - 4,571  (112,73 - 116,10 )

4,572 - 4,812  (116,13 - 122,22 )

4,813 - 5,047  (122,25 - 128,19 )

5,048 - 5,249  (128,22 - 133,32 )

0,134 - 0,614 

(3,4 - 15,6 )

0,134 - 0,481  (3,4 - 12,2 )

0,134 - 0,374  (3,4 - 9,5 )

0,134 - 0,380  (3,4 - 9,7 )

0,134 - 0,413  (3,4 - 10,5 )

A

B

C

D

, 
1

 

6
(150 )

6,93 

(176,02 )

060 5,250 - 5,472  (133,35 - 138,99 )

5,473 - 5,760  (139,01 - 146,30 )

5,761 - 6,065  (146,33 - 154,05 )

6,066 - 6,383  (154,08 - 162,13 )

0,134 - 0,614 

(3,4 - 15,6 )

0,134 - 0,3919  (3,4 - 9,9 )

0,134 - 0,327  (3,4 - 8,3 )

0,134 - 0,31  (3,4 - 7,9 )

0,134 - 0,297  (3,4 - 7,5 )

A

B

C

D

. 
2

 6
(150 )

6,93 

(176,02 )

060 5,250 - 5,472  (133,35 - 139,99 )

5,473 - 5,760  (139,01 - 146,30 )

5,761 - 6,065  (146,33 - 154,05 )

6,066 - 6,383  (154,08 - 162,13 )

0,134 - 1,354 

(3,4 - 34,4 )

0,134 - 1,132  (3,4 - 28,7 )

0,134 - 1,067  (3,4 - 27,1 )

0,134 - 1,05  (3,4 - 26,7 )

0,134 - 1,037  (3,4 - 26,3 )

A

B

C

D

. 
1

 7

(180 )

7,93 

(201,42 )

070 6,384 - 6,624  (162,15 - 168,25 )

6,625 - 7,023  (168,28 - 178,38 )

7,024 - 7,392  (178,41 - 187,76 )

0,134 - 0,614 

(3,4 - 15,6 )

0,134 - 0,374 , (3,4 - 9,5 )

0,134 - 0,216 , (3,4 - 5,5 )

0,134 - 0,246 , (3,4 - 6,2 )

B

C

D

. 
2

 7
(180 )

7,93 

(201,42 )

070 6,384 - 6,624  (162,15 - 168,25 )

6,625 - 7,023  (168,28 - 178,38 )

7,024 - 7,392  (178,41 - 187,76 )

0,134 - 1,354 

(3,4 - 34,4 )

0,134 - 1,114  (3,4 - 28,3 )

0,134 - 0,956  (3,4 - 24,3 )

0,134 - 0,986  (3,4 - 25,0 )

B

C

D

. 
1

 8
(200 )

9,688 

(246,08 )

080 7,393 - 7,624  (187,78 - 193,65 )

7,625 - 7,981  (193,68 - 202,72 )

7,982 - 8,400  (202,74 - 213,36 )

8,401 - 8,766  (213,39 - 222,66 )

0,250 - 0,73 

(6,4 - 18,5 )

0,250 - 0,499  (6,4 - 12,6 )

0,250 - 0,374  (6,4 - 9,5 )

0,250 - 0,312  (6,4 - 7,9 )

0,250 - 0,364  (6,4 - 9,2 )

B

C

D

E

. 
2

 8
(200 )

9,688 

(246,08 )

080 7,393 - 7,624  (187,78 - 193,65 )

7,625 - 7,981  (193,68 - 202,72 )

7,982 - 8,400  (202,74 - 213,36 )

8,401 - 8,766  (213,39 - 222,66 )

0,250 - 1,47 

(6,4 - 37,3 )

0,250 - 1,239  (6,4 - 31,4 )

0,250 - 1,114  (6,4 - 28,3 )

0,250 - 1,052  (6,4 - 26,7 )

0,250 - 1,104  (6,4 - 28,0 )

B

C

D

E

10

(250 )

11,75 

(298,45 )

100 8,767 - 9,172  (222,68 - 232,97 )

9,173 - 9,561  (232,99 - 242,85 )

9,562 - 10,020  (242,87 - 254,51 )

10,021 -10,546  (254,53 - 267,87 )

10,547 -10,999  (267,89 - 279,37 )

0,250 - 1,470 

(6,4 - 37,3 )

0,250 - 1,065  (6,4 - 27,1 )

0,250 - 1,082  (6,4 - 27,5 )

0,250 - 1,012  (6,4 - 25,7 )

0,250 - 0,945  (6,4 - 24,0 )

0,250 - 1,018  (6,4 - 25,9 )

A

B

C

D

E

 12 

(300 )

13,0375 

(331,15 )

120 11,000 -11,373  (279,40 - 288,87 )

11,374 -11,938  (288,90 - 303,23 )

11,939 -12,250  (303,25 - 311,15 )

0,250 - 1,470 

(6,4 - 37,3 )

0,250 - 1,097  (6,4 - 27,9 )

0,250 - 0,906  (6,4 - 23,0 )

0,250 - 1,159  (6,4 - 29,4 )

B

C

D



00813-0107-4809,  EA 
 2006 - 2007  Annubar

59

 (CDS) HART

. - ,
, .

,
Rosemount. 

:
- ,

* = 

 = 

: :

:     :

:    :

,

 ( )

:

(1)

*    

*
(2)

 ( )

*  ( )

:  _ _ _ _ _ _ _ _ (8 )

:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(16 )

:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

   _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (32 )

:    _ _ ( )  _ _ ( )  _ _ ( )

(1) ,  Rosemount , .

(2)  35 . 61, 
, . 65 

 Rosemount 

S.O.:       LI 

CHAMP:       DATE: 

       ADMIN: 
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* = 
 = 

* ,  ( )
Annubar

 485 Annubar/  3095 MFA Mass ProBar, 
 3051SFA ProBar 
 285 Annubar 

Annubar Diamond II + / Mass Probar  
, , ASME 
, , ISO 

ISA 1932, ISO 

, ISO 
, ASME

, ISO 
, ASME 
, ISO 

, ISO 
 (

)
: ,

 D & D/2,  
:__________________ 

:  2-1/2 D & 8D 
:__________________ 

:__________________ 

:__________________ 

:__________________ 
V-Cone®

:__________________ 

3051SFP, 3095MFP, 1195 
405C, 405P, 3051SFC, 3095MFC 

 1595 
2-1/2 D & 8D, ASME 

, ASME 
, ISO 

 D & D/2, ASME 
 D & D/2, ISO 
 D & D/2, ISO 99,  1 

, AGA 
, ASME 
, ISO 
, ISO 99,  1 

, , ASME 

 (d)______ _____ F

     68 F

 Annubar ( , )  ODF____  ODT____ 

*  / :

*  / :_______________________  .  (D): __________________________________ 

* : . . 304 . 316  Hastelloy __________ 

* . : . 316  Hastelloy __________________( )

4 : 20 
(  P )

0 *(1) * *   
 ( ) - *(1) * *(1) *(2)  

 ( ) - *(1) * *(1) *  

 ( , . , 3095 MV 

)

:  _____________ F

 ( , ,
.

 ( ) )

 _____________ F
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* = 
 = 

  (P=14,696 psia / 101,325 ., T= 60 °F (15,56 °C)) 

  (P=14,696 psia / 101,325 ., T= 32 °F (0 °C)) 

 (AGA)  (P=14,73 psia, T= 60°F (15,56 °C)) 

:  P= ________ : ________ T= ________  = ________ 

: __________________________ : _______________________________ 

(1) 
(2) 

 35.  Rosemount 
(1) 

Acetic Acid 
Acetone 
Acetonitrile 
Acetylene 
Acrylonitrile 
Air
Allyl Alcohol 
Ammonia
Argon
Benzene
Benzaldehyde 
Benzyl Alcohol 
Biphenyl 
Carbon Dioxide 
Carbon Monoxide 
Carbon Tetrachloride 

Chlorine
Chlorotrifluoroethylene 
Chloroprene
Cycloheptane 
Cyclohexane 
Cyclopentane 
Cyclopentene 
Cyclopropane  
Divinyl Ether 
Ethane
Ethanol
Ethylamine 
Ethylbenzene 
Ethylene 
Ethylene Glycol  
Ethylene Oxide 
Fluorene
Furan
Helium-4
Hydrazine 
Hydrogen 
Hydrogen Chloride 
Hydrogen Cyanide 

-4

Hydrogen Peroxide 
Hydrogen Sulfide 
Isobutane 
Isobutene 
Isobutylbenzene 
Isopentane 
Isoprene 
Isopropanol  
Methane
Methanol
Methyl Acrylate 
Methyl Ethyl Ketone 
Methyl Vinyl Ether 
m-Chloronitrobenzene 
Neon
Neopentane
Nitric Acid 
Nitric Oxide 
Nitrobenzene 
m-Dichlorobenzene 
Nitroethane
Nitrogen
Nitromethane 
Nitrous Oxide 
n-Butane 
n-Butanol 
n-Butyraldehyde 
n-Butyronitrile 
n-Decane
n-Dodecane
n-Heptadecane 
n-Heptane
n-Hexane 
n-Octane
n-Pentane 
Oxygen 
Pentafluorothane 
Phenol
Propadiene

-

-

n-
n-
n-
n-
n-
n-
n-
n-
n-
n-
n-

Pyrene 
Propylene 
Styrene 
Sulfur Dioxide 
Propane
Toluene
Trichloroethylene 
Vinyl Acetate 
Vinyl Chloride 
Vinyl Cyclohexane 
Water 
1-Butene 
1-Decene
1-Decanal
1-Decanol
1-Dodecene
1-Dodecanol
1-Heptanol
1-Heptene
1-Hexene 
1-Hexadecanol 
1-Octanol
1-Octene
1-Nonanol
1-Pentadecanol 
1-Pentanol 
1-Pentene 
1-Undecanol
1-Nonanal
1,2,4- Trichlorobenzene 
1,1,2- Trichloroethane 
1,1,2,2- Tetrafluoroethane 
1,2-Butadiene 
1,3-Butadiene 
1,3,5- Trichlorobenzene 
1,4-Dioxane 
1,4-Hexadiene 
2-Methyl-1-Pentene 
2,2-Dimethylbutane 

1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1,2,4-
1,1,2-
1,1,2,2-
1,2-
1,3-
1,3,5-
1,4-
1,4-
2- -1-
2,2-

 (1) .  –  ASME.  – 
AlChE

/
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 (CDS) Foundation fieldbusTM

. - ,
, .

,
Rosemount. 

:
- ,

* = 

 = 

: :

:     :

:    :

,

 ( )

:

(1)

*    

*
(2)

 ( )

*

:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(16 )

:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

   _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(32 )

:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

   _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(32 )

:    _ _ ( )  _ _ ( )  _ _ ( )

(1) ,  Rosemount , .

(2)  35 . 61, 
, . 65. 

 Rosemount 

S.O.:       LI 

CHAMP:       DATE: 

       ADMIN: 
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* = 
 = 

* ,  ( )
Annubar

 485 Annubar/  3095 MFA Mass ProBar, 
 3051SFA ProBar 
 285 Annubar 

Annubar Diamond II + / Mass Probar  
, , ASME 
, , ISO 

ISA 1932, ISO 

, ISO 
, ASME

, ISO 
, ASME 
, ISO 

, ISO 
 (

)
: ,

 D & D/2,  
:__________________ 

:  2-1/2 D & 8D 
:__________________ 

:__________________ 

:__________________ 

:__________________ 
V-Cone®

:__________________ 

3051SFP, 3095MFP, 1195 
405C, 405P, 3051SFC, 3095MFC 

 1595 
2-1/2 D & 8D, ASME 

, ASME 
, ISO 

 D & D/2, ASME 
 D & D/2, ISO 
 D & D/2, ISO 99,  1 

, AGA 
, ASME 
, ISO 
, ISO 99,  1 

, , ASME 

 (d)______ _____ F

     68 F

 Annubar ( , )  ODF____  ODT_____ 

*  / :

*  / :_______________________  .  (D): __________________________________ 

* . . 304 . 316  Hastelloy __________ 

* . . 316  Hastelloy ________________( )

4 : 20 
(  P )

0 *(1) * *   
 ( ) - *(1) * *(1) *(2)  

 ( ) - *(1) * *(1) *  

 ( , . , 3095 MV 

)

:  _____________ F

 ( , ,
.

 ( ) )

 _____________ F
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  (P=14,696 psia / 101,325 ., T= 60 °F (15,56 °C)) 

  (P=14,696 psia / 101,325 ., T= 32 °F (0 °C)) 

 (AGA)  (P=14,73 psia, T= 60°F (15,56 °C)) 

:  P= ________ : ________ T= ________  = ________ 

: __________________________ : _______________________________ 

(1) 
(2) 

 1.  Rosemount 
(1) 

Acetic Acid 
Acetone 
Acetonitrile 
Acetylene 
Acrylonitrile 
Air
Allyl Alcohol 
Ammonia
Argon
Benzene
Benzaldehyde 
Benzyl Alcohol 
Biphenyl 
Carbon Dioxide 
Carbon Monoxide 
Carbon Tetrachloride 

Chlorine
Chlorotrifluoroethylene 
Chloroprene
Cycloheptane 
Cyclohexane 
Cyclopentane 
Cyclopentene 
Cyclopropane  
Divinyl Ether 
Ethane
Ethanol
Ethylamine 
Ethylbenzene 
Ethylene 
Ethylene Glycol  
Ethylene Oxide 
Fluorene
Furan
Helium-4
Hydrazine 
Hydrogen 
Hydrogen Chloride 
Hydrogen Cyanide 

-4

Hydrogen Peroxide 
Hydrogen Sulfide 
Isobutane 
Isobutene 
Isobutylbenzene 
Isopentane 
Isoprene 
Isopropanol  
Methane
Methanol
Methyl Acrylate 
Methyl Ethyl Ketone 
Methyl Vinyl Ether 
m-Chloronitrobenzene 
Neon
Neopentane
Nitric Acid 
Nitric Oxide 
Nitrobenzene 
m-Dichlorobenzene 
Nitroethane
Nitrogen
Nitromethane 
Nitrous Oxide 
n-Butane 
n-Butanol 
n-Butyraldehyde 
n-Butyronitrile 
n-Decane
n-Dodecane
n-Heptadecane 
n-Heptane
n-Hexane 
n-Octane
n-Pentane 
Oxygen 
Pentafluorothane 
Phenol
Propadiene

-

-

n-
n-
n-
n-
n-
n-
n-
n-
n-
n-
n-

Pyrene 
Propylene 
Styrene 
Sulfur Dioxide 
Propane
Toluene
Trichloroethylene 
Vinyl Acetate 
Vinyl Chloride 
Vinyl Cyclohexane 
Water 
1-Butene 
1-Decene
1-Decanal
1-Decanol
1-Dodecene
1-Dodecanol
1-Heptanol
1-Heptene
1-Hexene 
1-Hexadecanol 
1-Octanol
1-Octene
1-Nonanol
1-Pentadecanol 
1-Pentanol 
1-Pentene 
1-Undecanol
1-Nonanal
1,2,4- Trichlorobenzene 
1,1,2- Trichloroethane 
1,1,2,2- Tetrafluoroethane 
1,2-Butadiene 
1,3-Butadiene 
1,3,5- Trichlorobenzene 
1,4-Dioxane 
1,4-Hexadiene 
2-Methyl-1-Pentene 
2,2-Dimethylbutane 

1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-
1,2,4-
1,1,2-
1,1,2,2-
1,2-
1,3-
1,3,5-
1,4-
1,4-
2- -1-
2,2-

(1) .  –  ASME.  –  AlChE 

 ( ): _____________________________ (AI 1400 )
 ( ): _____________________________ (AI 1500 )
 ( ): _____________________________ (AI 1600 )
 ( ): _____________________________ (AI 1700 )

 ( ): _____________________________ (INTEG 2100 )

/
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 (FDS) 

,  Rosemount. 

,
Emerson Process Management. , .

 H , .

:
,

Rosemount. 

* = 

 = 

: :

:     :

:

 – 

 –    

 – 

 Rosemount 

S.O.:       LI 

CHAMP:       DATE: 

       ADMIN: 
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 36. 

* = 
 = 

1. :

 a) _________________________ .

 b) _________________________ [1/3 ( . – .))] + .

 c) _________________________ [2/3 ( . – .))] + .

 d) _________________________ .

2. .

3. ,
.

4. , .
.

     

/    
/

3
     / 

      

     
 a) _______________________ .   a) ________________________ .

 b) _______________________[1/3 (  – .))] +  b) ________________________ [1/3 (  - ))] + 

 c) _______________________[2/3 (  - ))] + . c) ________________________ [2/3 (  - ))] + 

 d) _______________________ .   d) ________________________ 

: ____________________________________________________________________ 
 ( )

* : ______________________________________ : /
3

/
3

:

 (SG) : ____________________________________________ 

* : ____________________________________________ : :
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 37. 

* = 
 = 

1. :

     

 1) _____________      5) _____________ .

 2) _____________ [1/3 (  - ))] +    6) _____________ [1/2 ( . - ))] + .

 3) _____________ [2/3 (  - ))] +    7) _____________ .

 4) _____________ .     8) _____________ [1/3 ( . – .))] + .

       9) _____________ [2/3 ( . – .))] + .

2. .

3. / ,  12 
/ .

4. , .
.

5. ,  (
)

     

/    
/

3
     / 

     

       

1) ____________  5) _____________________________  5) ________________________________________ 

2) ____________  5) _____________________________  8) ________________________________________ 

3) ____________  5) _____________________________  9) ________________________________________ 

4) ____________  5) _____________________________  7) ________________________________________ 

1) ____________  6) _____________________________ 

2) ____________  6) _____________________________  : ________________________ 

3) ____________  6) _____________________________  : ________________ 1,4 

4) ____________  6) _____________________________ 

1) ____________  7) _____________________________ 

2) ____________  7) _____________________________ 

3) ____________  7) _____________________________ 

4) ____________  7) _____________________________ 

/ : __________________________________________________________ 

* : ______________________________ : /
3

/
3

:

 /  (SG) :  ____________________________ 

:  ____________________________________________ 

: ____________________________________________ 

* : ______ : :  ( ): _____ 1,4 
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 38. 

:

. 68. 

.

 (AGA 8 1992) 

   

CH4

N2

CO2

C2H6

C3H8

H2O
H2S
H2

CO
O2

C4H10

C4H10

C5H12

C5H12

C6H14

C7H18

C8H18

C9H2O

C10H22

He
Ar

i-
n-
i-
n-
n-
n-
n-
n-
n-

________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 
________________________________ 

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

0 - 100 % 
0 - 100 % 
0 - 100 % 
0 - 100 % 
0 - 12 % 
0 - 
0 - 100 % 
0 - 100 % 
0 - 3.0 % 
0 - 21 % 
0 - 6 %

(1)

0 - 6 %
(1)

0 - 4 %
(2)

0 - 4 % 
0 - 
0 - 
0 - 
0 - 
0 - 
0 – 3,0% 
0 – 1,0 % 

 1(AGA 8 Gr-Hv-CO2)

 14,73 psia  60  F ________________________ 0,554 – 0,87 

________________________ BTU/SCF 477 – 1150 
BTU/SCF

 % ________________________ % 0 - 30 % 
 % ________________________ % 0 - 10 % 

 % ________________________ % 0 – 3,0 % 

 2(AGA 8 Gr-CO2-N2)

 14.73 psia  60  F ________________________ % 0,554 – 0,87 

 % ________________________ % 0 - 30 % 
 % ________________________ % 0 - 50 % 

 % ________________________ % 0 - 10 % 
 % ________________________ % 0 – 3,0 % 

(1)  i-  n-  6 

(2)  i-  n-  4 .
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