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Elster-Instromet GmbH - Steinern Strafle 19 - 21- 55252 Mainz-Kastel
Postfach 129 - 55248 Mainz-Kastel

Tel.: +49 (0) 6134 - 605 - 0 - Fax: +49 (0) 6134 - 605 - 390
E-Mail: info@elster-instromet.com
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Internet: http://www.elster-instromet.com/

Commercial register of the local courts :

Amtsgericht Wiesbaden, HRB 9318
VAT identification number: DE811120204

Elster-Instromet <8 wf\,ég; Slmw 2> V.5.Y

BK-G1.6 - BK-G6 (5 s .)
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BK-G1.6 - BK-G6 s~ Elster-Instromet <5 .2 o513b> glagiw oo WY IS
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BK-G1.6 - BK-G6 (s ,.. Elster-Instromet s & 515> Gl g > Slasdan) =Y s

Model | Cyclic volume Rangeability TC correction range
BK-G
1.6 0.8 litres 0.016 =3 m3/h (not BK-G 1.6 V 0.8)
BK-G
2.5 1.2 litres 0.025 4 m3/h -5 °C to +35 °C (standard)
—20 °C to +50 °C
BK-G 4 2.0 litres 0.04 -6 m3/h (optional )
BK-G 6 3.5 litres 0.06 —10 m3/h
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BK-G10 - BK-G25 . .Y
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BK-G10 - BK-G25 s .. Elster-Instromet s & o313Ls glagiw o VLY IS
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el ol 03l J.’v'b Q)M

BK-G10 - BK-G25 s .. Elster-Instromet =s & 31 3Ls slamir o3 Slasiie Y=Y o

Model Cyclic volume Rangeability
BK-G 10 6 litres 0.1 -16m3/h
BK-G 16 6 litres 0.16 -25m3/h
BK-G 25 12 litres 0.25 -40 m3/h

BK-G40, BK-G65, BK-G100 (¢ . .Y

)'L:}gu{ﬁwa L;\ﬁémw&»jasrﬁ dAf\)éb"; LSLQG:‘"“L;P S Cﬁ‘

two- 5 one-pipe 55 53 Ll 5 Lol atle Cais )3 sl 5 VL S S o3Il s
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BK-G40, BK-G65, BK-G100 (s, Elster-Instromet s & 313> Slag 22 10X I
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BK-G40, BK-G65, BK- (s .. Elster-Instromet s & 51 50s slagin o5 ol s

G100
Model Cyclic Volume Rangeability
(?Ijb 18 dm3 04 - 65m3/h
o 24 dm 0.65 - 100 m3/h
o 48 dm3 1.0 - 160 m3/h

High Pressure-DM (g, .£
Lo ;'5‘)—5\-13 <$hls LAG'M&: UL Vo PR et R P LSL“GE‘*"L;.’J S o)
SOl shls 1 s o 58 Cub (g, Sesll alaises ol Wbl 5 e VL CiS
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High Pressure-DM ¢ . Elster-Instromet «s & 31,3bs slagn o3 VLY K2
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High Pressure-DM ¢ ... Elster-Instromet s & 81 30> Slagis o> Slasile 0T Jor

Model Rangeability Line pressure
G4 0.04 - 6m3/h up to 25 bar,
G6 0.06 - 10 m3/h other pressures on request

el 0 0313 b g 35158 el e LT 5ds 5 L

DMScS i Y.f.Y

ol 5 38 (s S el Glapiomm wpe) )3 45 ol Syl S5 SSDMS oS s
ol 3,51 L3 55 eS8 cpl opl liasiie (S e ol

The Lodge, Mansfield Road, Eastwood, Nottingham NG16 3AQ

Tel: 01773 534 555  Fax: 01773 534 666

http://www.dmsltd.com/Diaphragm/58
email: sales@dmsltd.com
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DMS 5, U (5 o i g V.Y 2
Celod o3y |3 )3 T o) olasie

BS746 (British Standard) Screwed 3/4" Brass Meter Unions included
Suitable for Natural Gas and LPG Applications
Transco Approved - Fits Standard Household (152mm) Meter Brackets

DMSQ,SJJ U6 S st Slasein:0-Y J o

TECHNICAL Cyclic valume 2.0 dm?
DATA Rated capacity Q max 8.0 m¥hr
Rated capacity Q min 0.04 m¥hr
Waorking pressures up to 0.5 bar
Waight 4kq
Max. index reading 09999, 999 m?
Casa work Corrosion resistant coatad steal
Finish Paowider Coated
Fire resistant to B54161 (821°C risa in 30 min)
Gas Natural, manufactured or LPG
Diaphragms Synthetic
Typical connection size 1" threaded
OPTIONAL OQutputs Inteqral / retrofit
PULSE OUTPUT Pulse value 0.01 m?
Max ratings 12Vdc 10mA

G1.6 Natural Gas Diaphragm (¢ .. .Y

DMScs 5 Gl6 s, T COAY S
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Euro 2000/MEC G1.6 gas meter has been designed to satisfy the requirements of EEC
directives, and is ideally suited for measuring natural, manufactured and liquefied
petroleum gases where low domestic gas loads are to be monitored. For example LPG
applications on caravan sites, or when metering Natural Gas in low volume secondary
meter applications

SPECIFICATIONS :

Max. working pressure : 100 mbar

Max. case pressure : 2 Kgffcm? (20 kpa).

Max. registration : 9999-999 cubic metres.

Starting flow rate : 1 litre/hour.

Minimum unit of index : 0.2 litres.

Cyclic volume/revolution : 0.7 litres.

Meter Body Connections : 1" BSPM

Capacity Air Natural  Propane

Gas Gas

(SG: 0.64) (SG: 1.55)

at20mmH20 41mhr 50m7hr  33mhr

pressure drop

at15mmH20  32m¥hr  39mYhi 2.8 mhr

pressure drop

G2.5 Natural Gas Diaphragm Meter s ,.. .Y

DMScs 5 G2.5 - T VAN e

Cnlo s oJJJT J‘.’.J
Gas Meter Capacity: 4M3/hr Maximum Pressure: 500mbar Confiorms with EEC 71/318

and UNI - CIG 7987/7988 norms and with OIML regulations. Synthetic diaphragm.
Oven catalysed epox painting. Low frequency pulse (on request).
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DMScs,:G2.S5 - T Slasein V- J g

Tipo-Model RS /2001 ! G25AL G2,5 LA
Volume ciclico / Cyelic volume v dm? 12 | 12
Portata min_ / Min. capacity Q min. m/h 0,025 0,025
Portata max. / Max. capacity Q max. m3/h 4 4
Pressione max, / Max. pressure - P max. | bar | 1 | 0.5
Attacco fisso ( fixed connection 1" Yygas | 1"V, gas
Peso /Weight kg 19 1.9

G4 Natural Gas Diaphragm Meter s ,. .¢

Ji'; 23 T 2 Q'i‘ Slasein J.LL,Jo G4 LA ;G4 ALCf’ EEIBEN 3 Cf Qﬁ\
Clodls eb)jT
Gas Meter Capacity: 6M3/hr Maximum Pressure: S00mbar Confiorms with EEC 71/318

and UNI - CIG 7987/7988 norms and with OIML regulations. Synthetic diaphragm.
Oven catalysed epox painting. Low frequency pulse (on request).

G4 Natural Gas Diaphragm Meter «lascie A-Y J sl

Tipo-Model RS /2001 G4 AL G4 LA
Volume ciclico / Cyelie voiume v | dmd 1,2 1,2
Portata min. / Min. capacity Q min. m3/h 0,04 0,04
Fortata max. / Max. capacity Q max, . m¥h 6 6
Pressione max. / Max. pressure P max. . bar 1 05
Attacco fisso / fixed connection | . 1*Yygas | 1" Y%, gas
Peso /Weight | | kg 1,9 1,9

G6 Natural Diaphragm Gas Meter s ,.. .0

J3 s (st ol olasie ail 0 GO LA 5 G6 ALCJJ 33 03 s 3l & o

Cwlo s eb)jT
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Gas Meter Capacity: 10M3/hr Maximum Pressure: 500mbar Confiorms with EEC
71/318 and UNI - CIG 7987/7988 norms and with OIML regulations. Synthetic
diaphragm. Oven catalysed epox painting. Low frequency pulse (on request).

G6 Natural Diaphragm Gas Meter —lasis A-Y J i

Tipo-Model RS/5 GG LA
Volume ciclice / Cyalic volume v dm | s 5
Portata min, / Min. capacity Q min. mi¥h | 006 0,06
Portata max. / Max. capacity - Q rnaix. 1 m?/h [ _1_ {]_ T_m
Pressione max. / M;r pressure P max, bar 1 0,5
Attacco fisso / fixed connection ' ' 1"T,gas | 1", gas
Peso /Weight = kg 5 5

G10 Natural Gas Diaphragm Meter g ,o .1

23 (T 2 ol clasilse il e GIOLA 5 GIO ALCJJ 33 03 s 3l & o

S Ceslo aJ)jI L}i"

Gas Meter Capacity: 16M3/hr Maximum Pressure: 500mbar Confiorms with EEC
71/318 and UNI - CIG 7987/7988 norms and with OIML regulations. Synthetic
diaphragm. Oven catalysed epox painting. Low frequency pulse (on request).

G10 Natural Gas Diaphragm Meter «lascio V=Y Jsu

|
Tipo-Mode! RS /6 G10 AL G10 LA

Volume ciclico / Gyclic volume v dm3 | B 6
Portata min. / Min. capacity Q min. m3h 010 0,10
Portata max. / Max. capacily Q max. m3h 16 16
F'ressic:;e ma_x, / Mm-.-:uresswe P max. bar 1 05
Attacco fisso / fixed connection - - 1" %, - 19, - 2" gas
Peso /Weight - kg 5 5
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**NEW™** G16 Natural Gas Diaphragm Meter ¢ .. .V

DMScs,:Gl6 ¢, s YT Js

S Ceslo 0.5)}T g_}i" BE céwaua.b Ui\ Soloasiie

Gas Meter Capacity: 25M3/hr Maximum Pressure: 500mbar Conforms with EEC
71/318 and UNI - CIG 7987/7988 norms and with OIML regulations. Synthetic
diaphragm. Oven catalysed epox painting. Low frequency pulse (on request).

DMScs 2 GI6 (5w mn oz Slasiis =Y Jsi

Tipo-model ‘ G16 ‘
Volome ciclico / Cyclic volume V dm3 10
Min. Capacity Qmin | m3/hr 0.16
Max. Capacity Qmax | m3/hr 25
Max. pressure Pmax bar 0.5
Fixed connection 2" gas
Weight Kg 20

**NEW#** G25 Natural Gas Diaphragm Meter s . .A
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DMSes 2 G25 (g m mn 2 MY S0

S Ceslo 0.5)}1 J‘i" BE) cc'waua.b Uf-\ Soleasiie

Gas Meter Capacity: 40M3/hr Maximum Pressure: 500mbar Conforms with EEC
71/318 and UNI - CIG 7987/7988 norms and with OIML regulations. Synthetic
diaphragm. Oven catalysed epox painting. Low frequency pulse (on request).

DMScs ,:G25 ¢, T Slaseie \Y-Y Jou

Tipo-model RS/20 ‘ G25 ‘
Volome ciclico / Cyclic volume V dm3 20
Min. Capacity Qmin | m3/hr 0.25
Max. Capacity Qmax | m3/hr 40
Max. pressure Pmax bar 0.5
Fixed connection 2" 1/2 gas
Weight Kg 29

G40 Natural Gas Diaphragm Meter g ,.. .4

DMScs 5G40 s T YV e
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3L o G10 OR(Orizzontale) 5 G40 VE(Vertical) §5 33 03 e 3 ¢ o

ol ab‘)}T J’.’.J BE) cé»»&b U’i‘ Colaseiine

Gas Meter Capacity: 40M3/hr Maximum Pressure: 500mbar Confiorms with EEC
71/318 and UNI - CIG 7987/7988 norms and with OIML regulations. Synthetic
diaphragm. Oven catalysed epox painting. Low frequency pulse (on request).

DMSs 5G40 (g e o> Sliasidio Y=Y ot

Tipo-Model RS/ 30 G40 VE G40 OR

Volume ciclico / Cycilic voiume | v drm? 30 30

Portata min. / Min. capacity Q min. m3/h 0,40 0.40

Portata max. / Max. capacity Q max. m3h 65 65

Pressione max. / Max. pressure P max. bar 05 0.5

Attacco fisso / fived connection DN 80 O 80
- Peso /Weight kg 54 64

BELLCS 5 f.5.¥

S o e 58 (¢S eIl glaatann aa) 55 &S ol SN S 8 G BELL S s

CN.»:‘OJ...Z 03)‘51 J'."'; )b C,SJ.«J: &J'i\ CJLM

Bell Flow Systems Ltd, registered in England and Wales, registered number 3386045
Registered Address: Unit 7 Swan Business Centre Osier Way Buckingham Bucks
MK,181TB,Great,Britain

44 (0) 1280 817304 Fl+44 (0) 1280 817185

Edmail@bellflowsystems.co.uk

sladde C\y\ e 4 Jb Ll e (el A>3 4 S i ol WS 50 LSL“G.‘”‘J."
'("U."’J'id‘ awd 93 oy

Medium Pressure Drop Meters -Secondary Billing .\
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1/2" Diaphragm Meter Qmax 2.5m3/hg ,.. ®

BELL s, 1/2" Diaphragm Meter Qmax 2.5m3/h (g g o5 YWY IS

1/2" Diaphragm Meter

Qmax 2.5m3/h

Mechanical Register of Total Flow m3
Fireproof up to 650°C EN1359
Rugged/Reliable Construction

See Data sheet for pressure drop info
Suitable for secondary metering of:
Natural Gas, Town Gas, LPG

C~.~|0J~AT L}i; BL c.w&.) w‘ Qw

BELL s, 1/2" Diaphragm Meter Qmax 2.5m3/h (¢, g o3 Sliasiin 0 6-Y Jyir

Maximum working 10 Kpa
pressure
Maximum flow rate 2.5 m3/hr
Minimum flow rate 16L/h
Cyclic volume 0.4 L/Rev
Register capacity 9.999 m3

3/4" Diaphragm Meter Qmax 3.1m3/h g, ®
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BELL s .2 3/4" Diaphragm Meter Qmax 3.1m3/h (¢ o g o5 YT IS

3/4" Diaphragm Meter

Qmax 3.1m3/h

Mechanical Register of Total Flow m3
Fireproof up to 650°C EN1359
Rugged/Reliable Construction

See Data sheet for pressure drop info
Suitable for secondary metering of:
Natural Gas, Town Gas, LPG

lodal L3 5o T e® (nl Slasiia

BELL s .2 3/4" Diaphragm Meter Qmax 3.1m3/h (¢ w g o5 Sliasiis 11 0-Y Jsi

Technical Data

Maximum flow rate: 4 m*h

Minimum flow rate: 0,025 m*h
Nominal flow rate: 2.5 m¥h

Cyclic volume: 0,8 dm?
Maximum working pressure: 0,5 bar
Index max. indication 99999,999m?
Starting flow rate: 3dm?h
Weight 2 kg
Fireproofupto 650°C upto 0,1 bar

according to EN1359
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1" Diaphragm Meter
Qmax 6m3/h
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1" Diaphragm Meter Qmax 6m3/h s .. o

lodal L3 5o T e® (nl Slasia

Mechanical Register of Total Flow m3
Fireproof up to 650°C EN1359
Rugged/Reliable Construction

See Data sheet for pressure drop info

Suitable for secondary metering of:
Natural Gas, Town Gas, LPG

1" Diaphragm Meter Qmax 6m3/h .. T s> Slaseie N =Y o

Technical Data

Maximum flow rate: Qmax =6 m¥h

Minimum flow rate: Qmin = 0,04 m*h
Nominal flow rate: Qn =4 m¥h
Cyclic volume: V=22dm’
Max. working pressure: Pmax = 0,5 bar
Index max indication 99999,999 m?
Starting flow rate: 5 dméh
Weight: Jkg
Fireproof up to 650°C up to 0,1 bar
according to EN1359

1" Diaphragm Meter ¢/w Pulse Output Qmax ém3/h .. ®

CMA‘OJ.AT J.:.) BE) Crt.wdb LJ'i‘ CJLM

1" Diaphragm Meter c¢/w Pulse Output

Qmax 6m3/h

Mechanical Register of Total Flow m3
Fireproof up to 650°C EN1359
Rugged/Reliable Construction

Pulser: 1 imp/0.01 m3 ~ Reed Switch
See Data sheet for pressure drop info

Suitable for secondary metering of:
Natural Gas, Town Gas, LPG
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1" Diaphragm Meter ¢/w Pulse Output Qmax 6m3/h (s i o3 Slasiise WV-Y Jsux

Maximum flow rate: Qmax=6 m*h
Minimum flow rate: Qmin = 0,04 m¥h
Mominal flow rate: Qn =4 m*h
Cyclic volume: V=22dm
Max. working pressure: Pmax = 0,5 bar
Index max indication 99999 999 m*
Starting flow rate: 5 dméh
Weight- 3 kg
Fireproof up to 650°C up to 0,1 bar
according to EN1359

1" Diaphragm Meter Qmax 10m3/h .. e

1" Diaphragm Meter

Qmax 10m3/h

Mechanical Register of Total Flow m3
Fireproof up to 650°C EN1359
Rugged/Reliable Construction

See Data sheet for pressure drop info

Suitable for secondary metering of:
Natural Gas, Town Gas, LPG

1" Diaphragm Meter Qmax 10m3/hs , g o3 Slaasiin DAY s

Maximum flow rate- Qmax= 10 m*h
Minimum flow rate: Qmin = 0,06 m¥h
Nominal flow rate: Qn=6m’h
Cyclic volume: V=22dnm’
Max. working pressure: Pmax = 0,5 bar
Index max indication 99999 999 m?
Starting flow rate: 8 dm?/h
Weight: J kg
Fireproof up to 650°C up to 0,1 bar
according to EN1359
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1" Diaphragm Meter ¢/w Pulse Output Qmax 10m3/hs .. o

1" Diaphragm Meter c¢/w Pulse Output

Qmax 10m3/h

Mechanical Register of Total Flow m3
Fireproof up to 650°C EN1359
Rugged/Reliable Construction

Pulser: 1 imp/0.01 m3 ~ Reed Switch
See Data sheet for pressure drop info

Suitable for secondary metering of:

Natural Gas, Town Gas, LPG

1" Diaphragm Meter ¢/w Pulse Output Qmax 10m3/h (g w g o5 Sliasiin 4T Jsi

1-1/4" Diaphragm Meter
Qmax 16m3/h

Technical Data

Maximum flow rate:
Minimum flow rate:
Nominal flow rate:
Gyclic volume:

Max. working pressure:
Index max indication
Starting flow rate:
Weight:

Fireproof up to 650°C
according to EN1359

Qmax=10 m¥h
Qmin = 0,06 m*h
Qn=6m¥h
V=22dm’
Pmax = 0,5 bar
99999 999 m?

8 dm*h

3kg

up to 0,1 bar

1-1/4" Diaphragm Meter Qmax 16m3/h s ... ®

Mechanical Register of Total Flow m3
Fireproof up to 650°C EN1359
Rugged/Reliable Construction

See Data sheet for pressure drop info

Suitable for secondary metering of:

Natural Gas, Town Gas, LPG
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1-1/4" Diaphragm Meter Qmax 16m3/h (s . miw o> Slaasis ¥0-Y Joir

Weight:

Technical Data

Maximum flow rate:
Minimum flow rate:

Nominal flow rate:

Gyclic volume-

Maximum working pressure :
Index max indic_volume: 99999 999m?*

Starting flow rate-

Meets the requirements of

16 m*h
0,1 mh
10 m*h
5dm?*
0,5 bar

13 dm*h
6,8 kg
OIML R31

1-1/4" Diaphragm Meter ¢/w Pulse Output Qmax 16m3/h ... o

1-1/4" Diaphragm Meter c/w Pulse Output

Qmax 16m3/h

Mechanical Register of Total Flow m3

Fireproof up to 650°C EN1359
Rugged/Reliable Construction

Pulser: 1 imp/0.01 m3 ~ Reed Switch
See Data sheet for pressure drop info

Suitable for secondary metering of:
Natural Gas, Town Gas, LPG

1-1/4" Diaphragm Meter c/w Pulse Output Qmax s T s> Slasedie Y=Y o

16m3/h

Weight:

Technical Data

Maximum flow rate:
Minimum flow rate:

Nominal flow rate:

Cyclic valume:

Maximum working pressure:
Index max indic. volume: 39992 999m*

Starting flow rate:

Meefts the requirements of:

16 m*h
0.1m*h
10 m*h
5dm®
0,5bar

13 dm¥h
6,8 kg
OIML R31
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2" Diaphragm Meter ¢/w Pulse Output Qmax 25m3/h s .. o

2" Diaphragm Meter c¢/w Pulse Output

Qmax 25m3/h

Mechanical Register of Total Flow m3
Rugged/Reliable Construction

Pulser: 1 imp/0.1 m3 ~ Reed Switch
See Data sheet for pressure drop info

Suitable for metering of:
Natural Gas, Town Gas, LPG

to industrail plant etc

I

BELL.:s .

2" Diaphragm Meter ¢/w Pulse Output Qmax 25m3/h (g, miw o5 YO.¥ I3

2" Diaphragm Meter ¢/w Pulse Output Qmax 25m3/h (g, mis o5 Slaasiis YY-Y Jsu

BELL.cs .

Technical Data

Maximum flow rate: Qmax=25 m*h
Minimum flow rate: Qmin=0,16 m¥h
Nominal flow rate- Qn=16m'h
Cyclic volume: V=20 dm’

Max. working pressure:  Pmax = 0,2 bar

Index max indication 99999999 m’
Starting flow rate: 13 dm*h
Weight: 30 kg

2" Diaphragm Meter ¢/w Pulse Output Qmax 40m3/h .. o
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2" Diaphragm Meter c¢/w Pulse Output
Qmax 40m3/h

Mechanical Register of Total Flow m3
Rugged/Reliable Construction

Pulser: 1 imp/0.1 m3 ~ Reed Switch
See Data sheet for pressure drop info
Suitable for metering of:

Natural Gas, Town Gas, LPG

to industrail plant etc

2" Diaphragm Meter ¢/w Pulse Output Qmax 40m3/h (¢ w i o5 = VLY 2

BELLcs

2" Diaphragm Meter ¢/w Pulse Output Qmax 40m3/h (s, mi o5 Slaasiis YY-Y Jsu

BELLcs .2
Technical Data
Maximum flow rate: 40 m¥h
Minimum flow rate: 0,25 mh
Nominal flow rate: 25 mi/h
Cyclic volume: 20 dm’
Maximum working pressure: 0,2 bar

Index max indication volume 99999 999m’
Starting flow rate: 20 dm'h
Weight: 30 kg

Low pressure drop meters-OFGEM approved .Y
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1" Diaphragm Meter Qmax 6 m3/h Certified to BS746 €1 ¢ ,.. o

SKU: U6-100EU

1" Diaphragm Meter Qmax 6 m3/h
Fireproof to EN1359

€1 Coin Operation

UK Construction / Proven Design
BS746 Connections

Suitable for metering of:
Natural Gas, Town Gas, LPG in
Most Domestic applications

1" Diaphragm Meter Qmax 6 m3/h Certified to BS746 1 (¢ g o3 YVY IS
BELLcs

1" Diaphragm Meter Qmax 6 m3/h Certified to BS746 1 Coin Op. SKU ¢ .« ®

SKU: U6-100P

1" Diaphragm Meter Qmax 6 m3/h
Fireproof to EN1359

£1 Coin Operation

Transco Approved

UK Construction / Proven Design
BS746 Connections

Suitable for metering of:
Natural Gas, Town Gas, LPG in
Most Domestic applications

1" Pulsed Diaphragm Meter Qmax 6 m3/h Certified to BS746 - Transco s . e
Standard Variety

1" Diaphragm Meter Qmax 6 m3/h
Fireproof to EN1359

Transco Standard Domestic Meter
OFGEM Approved
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UK Construction / Proven Design
BS746 Connections
Pulse Output Option

Suitable for metering of:
Natural Gas, Town Gas, LPG in
Most Domestic application

1" Pulsed Diaphragm Meter Qmax 6 m3/h Certified to BS746 - (¢ o i o> VALY S
BELL s, Transco Standard Variety

1-1/4" Pulsed Diaphragm Meter Qmax 16 m3/h g ,.. ®

1-1/4" Diaphragm Meter c/w Pulse Output
Qmax 16 m3/h

OFGEM Approved

Fireproof to EN1359

Proven Design

Suitable for metering of:
Natural Gas, Town Gas, LPG in
Larger homes & commercial units

2" Pulsed Diaphragm Meter Qmax 25 m3/hs .. ®

2" Diaphragm Meter c¢/w Pulse Output
Qmax 25 m3/h

Transco Approved

UK Construction / Proven Design
Fireproof to EN1359

Suitable for metering of:
Natural Gas, Town Gas, LPG
to industrail plant etc
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2" Pulsed Diaphragm Meter Qmax 40 m3/hs .. o

2" Diaphragm Meter c¢/w Pulse Output
Qmax 40 m3/h

Transco Approved

UK Construction / Proven Design
Fireproof to EN1359

Suitable for metering of:
Natural Gas, Town Gas, LPG
to industrail plant etc

3" Pulsed Flanged Diaphragm Meter Qmax 100 m3/hs .. ®

3" Flanged Diaphragm Meter

c/w Pulse Output

Qmax 100 m3/h

Transco Approved

UK Construction / Proven Design
Fireproof to EN1359

Suitable for metering of:
Natural Gas, Town Gas, LPG
to industrail plant etc

4" Pulsed Flanged Diaphragm Meter Qmax 160 m3/hs .. o

4" Flanged Diaphragm Meter

c/w Pulse Output

Qmax 160 m3/h

Transco Approved

UK Construction / Proven Design
Fireproof to EN1359

Suitable for metering of:
Natural Gas, Town Gas, LPG
to industrail plant etc

65mm Pulsed Flanged Diaphragm Meter Qmax 65 m3/hg ,.. ®

65mm Flanged Diaphragm Meter
c/w Pulse Output

Qmax 65 m3/h

Transco Approved

UK Construction / Proven Design
Fireproof to EN1359

Suitable for metering of:
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Natural Gas, Town Gas, LPG
to industrail plant etc

IMAC &S ,4 b.5.Y
i3 oo O Slasiie il o 38 lagmn oo Sl ae 53 SIS ol oS 5 < IMAC™
Cwlo s ab))T

IMAC is a stocking distributor of American Meter Gas Meters. Large Quantities are
kept in stock at all times.

History:

IMAC Systems, Inc. was established in 1978 by Donald E. Kohart Sr. with the help of
Junius (Jay) Wilson, William Somers and Robert Calhoun. Five expansions and 25+
years later IMAC Systems, Inc. owns and occupies a modern 33,000 square ft. facility

on the Delaware River in Tullytown, PA.
http://www.imacsystems.com

..»)f‘_;a e Jd s S oyl d‘.flj.éb“: L;LAG'M@J C‘f‘

AC-250 Diaphragm Gas Meter (g, T

IMAC s 5 AC-250 Diaphragm Gas Meter (s . g oo YAY JS03

American Meter AC-250
—Capacity: 250 ft*/hr

—Maximum operating system: 10 psi

' International measurement & control system
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AL-425 Diaphragm Gas Meter .Y

—Capacity: 425 scth
—Max Operating Pressure: 25 PSIG

—Applications: Indoor or outdoor use

AC-630 Diaphragm Gas Meter .Y

—Capacity: 630 scth

—Max Operating Pressure: 25 PSIG

—Applications: Indoor or outdoor use

The AC-630 Diaphragm Gas Meter is a superior meter because the housing consists of a

one-piece cast aluminum alloy body and aluminum alloy top and covers. American
Meter diaphragm meters have an outstanding record for durability and reliability .

DTM-200 and DTM 325 Dry Test Meter .¢

DTM-200 and DTM 325 Dry Test Meter (s s o5 ¥+.Y S0
IMAC s

—Capacity: 200 and 325 scth
—Max Operating Pressure: 10 PSIG
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—Applications: Test use

Rebuilt Diaphragm Gas Meter .0

DTM-200 and DTM 325 Dry Test Meter (s w g o5 7)Y IS
IMAC 5,2

—Capacity: Pilot to 10,000 scth
—Max Operating Pressure: 100 PSIG

—Applications: Indoor or outdoor use

Beloma <8 & £.f.¥

ol Slasin il e W51 50 Gagw s Sl due) 3wy, OS5 S Beloma

Sl as,le oS5

The address:
23, Makayonok St., 220023, Minsk, Republic of Belarus

The assistant to the sales manager on selling:

Tel.: (+375-17)- 263-97-75
Fax: 267-02-22
http://www.belomo.by/en
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ﬁ)‘bﬂ&L@;I@JMM&QJJASGML;J:&AC..#LS:JC);).}CSJJ@‘ML}:JAC,.?.L»)J

T O S ol olasin ail 0 G-2.5 5 G-1.6 Jde s s T st SV G ol

o 63591 YE-Y J ol 53

Beloma s .2 SGD-1 (s o i s 1 YY.Y IS
Beloma s 5 SGD-1 (s i o3 Sliasiiio YE-Y oot

Standard size G-1,6 G-2,5
Rated gas consumption Q
rated, m*/h Lig =
Maximum gas consumption 25 4
Q max., m*/h '
Minimum gas consumption 0.016 0.025
Q min., m*h

Measurement error:
- in case of consumption from +3
Qmin. to 0,1 Qrated, %, max

Measurement error:
- in case of consumption from 0,1 +15
Qrated to Qmax., %, max.

Maximum operating
60
pressure, kPa

EXplOltatloréj Eemperature, (-10 to +50)
Maximum operating 60

overpressure, kPa
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Beloma s .5 SGMN g s i o3 XYY IS
Beloma s .5 SGMN g 1o e > Sliasiiis Y0-Y Jsu

Standard size G-6 G-4
Rated gas consumption Q 6 4
rated, m*/h
Maximum gas consumption 10 6

Q max., m*/h

Minimum gas consumption 0.06 0.04
Q min., m*h

Measurement error:
- in case of consumption from +3
Qmin. to 0,1 Qrated, %, max

Measurement error:
- in case of consumption from 0,1 +15
Qrated to Qmax., %, max.

Maximum operating
60
pressure, kPa

Exp101tat10nC Eemperature, (-40 to +50)
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Equimeter Incorporated ¢S ,& V.§.¥
05, 95 ;3 &S, ol OV game oS qu-ifT oS 5 &S Equimeter Incorporated s 4
ol Slasie (ool sui &Iyl Large Diaphragm 5 (SOl b las) Residential Gas Meter

lodal L3 53 oS,

Equimeter Incorporated, 805 Liberty Boulevard, DuBois, PA 15801
(814) 371-8000
FAX (814) 375-8460
WWW.equimeter.com
Residential Gas Meter .\

Equimeter Incorporated s,z Residential Gas Meter (s miw o> TEY <2

sdie Lgd o Sl Sllee Lol 5 4w e gade s Wz 22 5l S

R275-(275 SCFH) o

R315 - (315 SCFH)
#415 - (415 SCFH)

RT230 - (210SCFH)

RT275 - (250SCFH) o
G -30F O Lﬁhc«u&é U'l‘ 6‘], WLA L;LAJ o)l., W\.JAL! Lf"fb )K Jl.:w LY LF.;)W B

Ll s +150F
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Large Diaphragm .Y

Equimeter Incorporated s,z Large Diaphragm (¢, g o3 0¥ S

Sl Asle WS 505 Slags 2 5 e opl il aduts

10000Meter e
SUT 51 ol w o Al e 395 e - LQLQG'MN‘}..’J Jbe oy S 55 e T s o
Vo slasles o ,Seslul (194 K)ol o3l b old 55 oS 055 il pasuel]
Aol e Tt 3 & >l sl 5 51 (Working Pressure - 100Psig)

3000Meter e
W 9 Lg)l?é' A_QJLAG LS‘J" wl.«.d ERCEEY ‘;&A )L’«'?-Lw 6‘)‘3 CM.uL;aJ Cj.s U'-’~‘
AL e 100 psig Of slles L3 ooe ke 3L 0

750 &1600 Meter o
Sl s b oy T SUT 511600 Jie S bl ooy Bl 4 0T
AL o b YU L 5 VU glacs b

5000Meter e
Shalie € 4 Cand Je ol oS 05y e 53 BEVIRNIISH (‘f:’:‘)ﬂ SUT 51 el
AL A 0T By Jem aupn a5 5 oLl O 18 5 Jo= B ot Csl ol i

1000Meter e
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Excel &S 4 A.¥.Y
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e 2SRk e 03 W S S0l ole s il e SVl JWil e 5SS
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ol o dal
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EXCEL oS, TY-LNM-1.6 S st Slasein Y=Y Jsus

Technical Parameters for Diaphragm Gas Meter

Parameter Name Type TY-LMNM-1.6

Maximum flowe 2.5

Maximum operating pressure

QOutline Dimensions mim 168X115X215

Center Distance between
Connection Ends for meter

Total Pressure Loss

9 03 Ll S L0 4LELY
sledled 05 5 58 e 5 055 Jlg Saa b s slo e gxo 05 5 5 03dl QUG 4 a5
e)'Lw L u..».\...@oj&ﬁg:,sfﬁ ;bg\jwbgp\\‘\/‘\ dl.wjb ojjf CﬁiﬁJA a)}? U‘i‘
ol 53 &S o ol W81 50 L;LAG'MU@ C\y\ Clos gad Sl 58 slacs a L osls,l 3 e

.Cﬁw‘ouab‘))T YV-Y

St o3l Al S 0 081,30 e o gl VY

Measuring
Size cyc'zgr}.’g;“"‘e Range (m3/h) Weight(k.g)
Qmin Qmax

G-4 2 0.004 6 3.4
G-6 3.5 0.06 10 3.5
G-16 10 0.16 25 10
G-25 20 0.25 40 14
G-40 30 0.4 65 65.5
G-65 60 0.65 100 N
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Briffault <8 4 81,845 slagin 31+ 5.Y
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Flow Technology <8 b < sul T slagiw 25 Y.0.Y

S oS o3Il St ot Mg aw)y j 8 &K.UJ S i & Flow Technology 5,4
53OSl ol Slaseie [Vo)ls aile Jle 00 550w cpl 5o 5 AS o Sl 58 5 ci
lodd 03551 o3

Flow Technology, Inc., 8930 South Beck Ave., Suite 107, Tempe, AZ,85284, USA
Phone: 480.240.3400. Fax: 480.240.3401

Tollfree: 800.528.4225

Email: ftimark@ftimeters.com
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Address : 3-10-8 kamiochiai, shinjiku-ku, Tokyo 161-8508
Tel : 81-3-3360-5121 (International Sales Div.)
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Nominal size 50 to 250 mm( 300 to 600mm available)
Flow velocity range -30 to +30 m/s
Operating temp. range -10 to +80 deg C.
Max. Operating press. 1.96 MPa ( Depends on process connection
rating)
Accuracy(Linearity) +1% of RD +0.03% of F.S.
Output Pulse, Analog, bi-directional flow signal (open
Converter collector)
Communication RS-485
Power supply 85 to 264 VAC 50/60Hz or 20 to 30 VDC
Construction Non-explosion-proof or explosion-proof




0) 58 o3 S5l SaolKns

Emerson Process Management <8 & <5 gl 4T slagin 95 ¥.0.Y

¥l s 3 SleMbl S 5 opl amsiu JU 5550 3 ailinle

Daniel SeniorSonic™ s su! T g 05 8.0.¥
03 B3 s cplledd b il e oYL 35 4 LA Gl sl e
b Ol IS 51ty b o V=V o r o OF (6, Sesll (Gos e 5 3505 /N s>
St b Ok 2 e 3 ol e e el | (603l s 4 e Vb s o
Mark I o0 & (S5 i8S a5 & sgzee 5 LS 0 SoSeldl g S35 LI, Y-t m/s
S Mark T .6 5 oo o3bel o3litad (gl im0l (650311 (laesls O SuS 4 S <ol
U5 OF 5l 5033 al 3 1y 5 gl 4y (6 ,So3ll slaeals JUinl Ol & ol S5 501 5
o3l AGA 10 3,1kl ol S St 5 o (3 oS mendl o Silons 515
(B34S s e ol chordal e Slem w0 aS Col cpl oaus cpl gla S 3l s s S
Daniel s o5 51 pled LS 0,3 ) 63,5 he glaas a5 Wl gl s 5 ool

Caslodel £7Y IS 580y K8 53 5 5 4 Mark III™ Electronics 1 ;LS sSeniorSonic

Daniel SeniorSonic oGyl A1 g o3 :£0.Y S



oy 58 o3 S5l ey

Mark III™ Electronics :£1.Y |

Daniel JuniorSonic™ S sl AT i 93 $.0.
oslewl Mark III™ Electronics 1 ;. T s gl o s Sl s S35 slls T o
5l el&aas cpl bl &y s B S S o3I el ke 55 o o ge 45 Caslol
93 5 SO g5 55 2 |, JuniorSonic e Bmerson &5 )0l 480 4 05,20 (53023 Y
& 05 e o&as ol Uiy K3 5 atles S b gl £Y B g 5 pladly) s L o s

lodel AVY S 3 e g nl 31 pled 3 sa 05l 5 glasS (sl Ol gosliznl OISl

Daniel JuniorSonic™ P LR A e

FMC Technology <8 4 K5 gl 4T lagiun 95 V.0.Y
Sl M5 a3 53 VAN Jle Sl oS ol Gl oS 8 G FMC Technology s )%

[8]cmdes S 5T 1, 55 s 58 5 mle 0L IS 5 g RSesll

MPU 1200 Series B s u! T gt 05 A.0.Y
OF a iy g dedl 5 5 3503 Sl s W MPU 1200 Series B G gl AT o 3

bl SOl gl b T onl AS e el Yo cis by 58 s s Seslul Ol



oY 58 o3 S5l SaolKns

Ol 15 W25 5 Los Sl 5 led (S o3l Sgn oo (555 3 1 ateils Sliis Ll oo

o el YASY s 5 0f b Slasiie 5 EAY [SS o e ol 3 bl S

MPU 1200 Series B Gyl A1 s 23 ALY 2

MPU 1200 &:;Fljzﬂ T Sl o> o3 de VAT Ji

Size Meter/Second | Feet/Second
6-16 in. 0.4-30 1.3-98
18-30 in. 0.3-26 1.0-82
32-52 in. 0.2-20 0.7-50
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ANSI 150 ANSI 300 ANSI 600 ANSI G0 ANSI 1500
Length Weight Length Weight Length Weight Length Weight Length Weight
Size | (in‘mm) (Ibkg) {infmm) (Ibkg) {infmm} (Ibkg) {infmm) (Ibkg) {infmm) (Ibkg)
4" 29" F 29" F 29" F el F el F
737 mm 737 mm 737 mm 787 mm 787 mm
" 29" 400 I 29" 450 b 29" 525 b el GO0 I 24" 200 b
737 mm 182 kg 737 mm 205 kg 737 mm 230 kg 787 mm 273 kg 254 mm 254 kg
a" ) 325 b el 75k ) 450 b 24" 575 b et 775 b
787 mm 148 kg 787 mm 170 kg 787 mm 205 kg 254 mm 281 kg Q85 mm 252 kg
10" =u" 425 b &' 500 b =u" G50 b et 200 b 44" 1200 1k
889 mm 103 kg 289 mm 227 kg 889 mm 295 kg Q85 mm 254 kg 1118 mm 545 kg
12" at 550 b art G50 b at 200 b 4" 1000 1k 4a° 17501
Q40 mm 250 kg Q40 mm 295 kg Q40 mm 254 kg 1044 mm 455 kg 1219 mm 795 kg
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1018 mm 254 kg 1016 mm 455 kg 1018 mm 5E8 kg 1118 mm 02 kg 1329 mm 14040 kg
20" 45" 115010 45 15501k 45" 1900 b 51" 2400 b B0 5000 b
1162 mm 523 kg 1168 mm T05 kg 1162 mm 854 kg 1295 mm 1001 kg 1524 mm 2273 kg
29" 5ar 1800 b gar 2400 b 5ar 28501 g1" 4250 b " 2000 1
1348 mm 818 kg 1346 mm 1001 kg 1348 mm 1205 kg 1549 mm 18232 kg 1803 mm 2535 kg
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™ Positive Displacement

™ Vareable Area
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™ Positive Displacement
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™ Vortex Precession

" Fluidic
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Accuracy e
Rangeability e

(H3xS ewd Cagd)Relative Cost o

)K GLJ DL J}‘J&A LSLA‘)):.S =Y J}J.?—

Concentric (Square
Edged) Orifice Vortex Shedding
Plate Oscillatory
Differential Segmg ntal Wedge Vortex Precession
Orifice Plate
Pressure
Venturi Tube Ultrasonic Transit Time
Flow Nozzle Turbine
Pitot Tube Varaible Area
Elb T t
_ ‘OW Other Type e
Coriolis Type Positive
Mass Displ
Thermal Dispersion 1splacement

s 2oyl opl 55 oo dol ol bl 58S S Ll w0 a5 L aS w5l gla el L

DS sle

(oo 3o 4y 5 Jols a5l a 5a) Initial Cost
(s&sus s 4y 3») Installation Cost

(o&aus &l jaans 5 (410K 4 3») Maintenance Cost

(U1 S e Aile oSxns 5 Shes (6l ' Les 4y 3») Operating Cost
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(o&iws s 1) Pressure Loss o

(> S eIl s v 5351 S (6 108 i) Viscosity Effect o

(s&ws sl 30 g, 30 ) Reynolds No. e

(B 53 25 &, Seslkl Jas, ) Type Of Measurement e

(ot (&S o3l s sdoled &S o&aus 3l s 2 JLK s g5 ) Signal e
(23 345 30 slassll ) Sizes ©

(x5, <Nlasl) End Connections e

FIRALCI ST I S3508 0P s sld g L ) Straight Piping Requirements o

(S eIkl s il sl b
S8l s cead oge 3l g pd 3L Ol ) Sensitivity To Installation Effects o

(0L =~
(0L > ¢ xSeslul s o&aws 5 Sles (5,10 ) Performance Stability e
(x1s2) Advantages e
(—slxs) Disadvantages e
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Design Temperature

Design Pressure

Dirty Gas

Clean Gas

(ﬁj)w

Maintenance Cost

Installation Cost

Initial Cost

Relative Cost

Typical Rangeability

U

Type Of Measurement

Reynolds No.

Viscosity Effect

Pressure Loss

Operating Cost

End Connections

Sizes

Signal

Performance Stability

Sensitivity To Installation Effects

Straight Piping Requirements

Advantages

Disadvantages
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Flowmeter Type | Clean Gas Dirty Gas Design Pressure Design Temperature
Concentric Determined b
(Square Edged) Limited Application "T“re nsmitt ry Determined by Material
Orifice Plate GOOD ansmutte
Segmental .
Wedge Orifice GOOD GOOD D;termm_ed by Determined by Material
ransmitter
Plate
. Determined by . .
Venturi Tube GOOD GOOD . Determined by Material
Transmitter
Differential
Pressure
. Lo Determined by . .
Flow Nozzle GOOD Limited Application . Determined by Material
Transmitter
. - Lo Determined by . .
Pitot Tube GOOD Limited Application T . Determined by Material
ransmitter
Elbow GOOD GOOD Determined by |1y 0 ined by Material
Transmitter
Coriolis Type Limited Limited Application Up to 2800 psi Up to 400 F
yp Application pp p psig p
Mass - |
erma o Lo . .
Dispersion GOOD Limited Application >500 psig up to 150 F and higher
Vortex Shedding GOOD Limited Application up to 3600 psig up to 750 F
Oscillatory
Vortex . C .
Precession GOOD Limited Application up to 1400 psig -100 F to 350 F
Ultrasonic Transit Time GOOD Not Recommended 1000 psig up -300 F to 500 F
Turbine GOOD Limited Application Up to 3000 psig -450 F to 500 F
Up to 350
. - . psig(glass tube) Up to 400 F(Glass Tube)
Other Type Varaible Area GOOD Limited Application and 720 and 1000F(Metal Tube)
psig(metal tube)
Target GOOD GOOD Up to 10,000 psig Upto 750 F
Positive GOOD Limited Application | Up to 1400 psig Up to 250 F

Displacement
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Typical Relative - Installation Maintenance
Flowmeter Type Rangeability Cost Initial Cost Cost Cost
Concentric (Square . .
Edged) Orifice 3:1to 5:1 Low Low to High Medl.um to Med1.um to
High High
Plate
Segmental Wedge . . . .
Orifice Plate 3:1to5:1 High High Low Low
Venturi Tube 3:1to 5:1 High Mesllll;? to Medium Low
Differential
Pressure )
Flow Nozzle 3:1to 5:1 Medium Medl_um to Medium Low
High
Pitot Tube 3:1to 5:1 Low Low Medium Low
Elbow 3:1to 5:1 low Low Medium Low
L . . . . Low to
Coriolis Type 10:1 to 100:1 High High Medium Low
Mass Thy 1 L L
ermal . . oW to ow to
Dispersion up t0100:1 High Medium Medium Low
. . . . . Low to Low to
Vortex Shedding 10:1 to 20:1 Medium Medium Medium Medium
Oscillatory
. . . . . Low to Low to
Vortex Precession 8:1to 25:1 Medium Medium Medium Medium
Ultrasonic Transit Time 10:1 to 40:1 Medium | Low to High | Low to High Low
. . . . . Medium to Medium to
Turbine 10:1 to 50:1 Medium | Low to High High High
. Low to
Varaible Area 5:1to 12:1 low . Low Low
Other Type Medium
. . Low to Medium to
Target 3:1t020:1 low Medium Low High
Positive . . . .
10to 1 High High High High

Displacement
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Operating Pressure Viscosity Type Of
HEEmEEEr UEe Cost Loss Effect NI E S N Measurement
Concentric (Square .
Edged) Orifice | Medium to High High >10,000 Square Root
High Volumetric
Plate
Segmental Wedge Low to . . Square Root
Orifice Plate Medium Medium High =300 Volumetric
Venturi Tube Low Low High >75,000 Square RO.Ot
Volumetric
Differential
Pressure
Flow Nozzle Medium | Medium High 75,000 Square Root
Volumetric
Pitot Tube Medium | Verylow | High >100,000 Square Root
’ Volumetric
. . Square Root
Elbow Medium Very low High >10,000 Volumetric
. Low to Linear Mass
Coriolis Type High Low None None Volumetric
Mass Th 1 L Logrithmi
erma ow to ogrithmic
Dispersion Medium Low None None Mass
Vortex Shedding Medium Medium Medium >10,000 Linear .
Volumetric
Oscillatory
Vortex Precession Medium Medium Medium >10,000 Lincar .
Volumetric
Ultrasonic Transit Time Low Low None None Linear qus
Volumetric
Turbine Medium High Medium >10000 Linear.
Volumetric
Varaible Area Medium Medium Medium None Linear .
Other Type Volumetric
Target Medium Medium Medium >100 Square RO.Ot
Volumetric
Positive . . . Linear
Displacement Medium High High None Volumetric
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Flowmeter Type Signal Sizes End Connections
Concentric (Square Analqg > 1" - Determined by Mounts between
Edged) Orifice Electronic or i siz flan.
Plate Pneumatic pipe size £es
Segmental Wedge Analqg >5" - Determined by Mounts between
. Electronic or S
Orifice Plate . pipe size flanges
Pneumatic
Analog
Venturi Tube Electronic or >2" Flanged
Differential Pneumatic
Pressure
Analog
Flow Nozzle Electronic or 2" to 48" Flanged or mour}ted
. between connections
Pneumatic
Analog
Pitot Tube Electronic or >3" Insert Probe
Pneumatic
Analog >2" - Determined b; Mountsin 90" pipe
Elbow Electronic or L y pip
. pipe size Elbow
Pneumatic
Coriolis Type None 1/16" to 6" Threaded or Flanged
Mass
Thermgl None 1/8"to 10" Threaded or Flanged
Dispersion
1/2" to 8", larger Flanged,threaded,
Frequency or sizes wafer or insert,also can
Vortex Shedding analog available(sampling be used as bypass
) electronic and bypass type meter around mainline
Oscillatory available) orifice
Frequency or
Vortex Precession analog 1/2" thru 12" Flanged
electronic
analog
Ultrasonic Transit Time electronic or >(0.5" Flenged(cla_mp—on
. design available)
digital
Up to 24"(Sampling
Frequency or type available)-also
Turbine analog used as bypass meter Flanged,threaded
electronic around mainline
orifice
Analo Up to 3", also used as
. 8 bypass meter around Female Pipe threaded
Varaible Area Electronic or S .
Other Type Pneumatic a mainline orifice for or flanged
larger pipe sizes
Analog to 8" (Samplin Flanged threaded
Target Electronic or upto ampung anged,threaded,
. types available) flared tubes
Pneumatic
Positive Pulse or
) > n
Displacement analog 12 Flanged,threaded

electronic
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. . Sensitivity To
Flowmeter Type Stralght ATy Installation Performance Stability
Requirements
Effects
Concentric (_Square 10D to 40D-UP 2D to 6D . Performance Affected by Edge
Edged) Orifice High
Down and Tap Wear
Plate
Segmental Wedge 5D to 30D-UP 2D to 5D
Orifice Plate Down Low GOOD
Upstream Runs Shorter Than
Venturi Tube OP by Factor 2-9Times-5 to Low GOOD
Differential 20
Pressure
Flow Nozzle 10D to 40D-UP 2D to 6D Medium GOOD
Down
Pitot Tube 20 to 30 wxE HxE
Elbow 30 HxE HrE
Coriolis Type None None GOOD
Mass Thermal Performance Affected by severe
. ) 10 to 20D-UP Medium to High Build-up on Sensor for
Dispersion .
Immersion Types
Vortex Shedding | 0P 10 40D-UP 2D to 6D High GOOD
Down
Oscillatory
Vortex Precession 10D to 40D-UP 2D to 6D High GOOD
Down
Ultrasonic Transit Time 3D 10 40D-UP 2D to 6D High GOOD
Down
Turbine 10D to 40D-UP 2D to 6D Hich Performance Affected by Wear of
Down & Bearings & other Parameters
Varaible Area None None GOOD
Other Type
10D to 40D-UP 2D to 6D . Performance Affected by Wear of
Target High
Down Target
Positive None s .

Displacement
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Flowmeter Type

Advantages

Concentric (Square

Ease of Installation - Uses one Transmitter Regardless of Pipe Size - Wide

Edged) Orifice Variety of Types and Material Available - Versions Available that do not
Plate Requires Power

Seemental Wedee Ease of Installation - Uses one Transmitter Regardless of Pipe Size - Wide

%)ri fice Plate & Variety of Types and Material Available - Versions Available that do not

Requires Power

Venturi Tube

Low Permanent Loss - Uses One Transmitter Regardless of Pipe Size

Differential
Pressure
Flow Nozzle Low Permanent Loss - Uses One Transmitter Regardles of Pipe Size - Good for
high velocity fluids; Handles dirty fluids better than orifice plate
Pitot Tube Uses One Transmitter Regardless of Pipe Size - Averaging Types Available
Easy ti Install - Uses One Transmitter Regardless of Pipe Size - Can be Bi-
Elbow directional by Using 45" Tap Location - Minimum Upsream Piping
Requirements
No moving parts - Unaffected by changes in: temperature, pressure, density,
Coriolis Type viscosity, and flow profile - Measures Mass Flow Directly - Can Handle Very
Difficult Applications
Mass
Therm:a ! Measure Mass Flow Directly - Good for Low Velocity Gas Measurement
Dispersion
Vortex Shedding No Moving Parts - Suitable for yvlde Variety of Fluids - Excelent Combination
of Price and Performance
Oscillatory
Vortex Precession No Moving Parts - Ideal for Corrosive and Difficult Gases
Ultrasonic Transit Time Non-Intrusive - Handle largie pipe sizes- Clam_p-on available - No Flow
Obstruction -Can be Directional -
Good Operating Range - Easy to Install and Maintain - Very Low Flow Rate
Turbine Design Available - Small in Size - Lightweight - Some Versions do not Require
External Power
. Somewhat Seif-Cleaning - Direct Indicating - No Power Required - Minimum
Varaible Area L . . . . L
Other Type Piping Requirements - Versions Available with Plastic Liners
Target No Moving Parts - Good for Hot , Tarry and Sediment Bearing Fluids
Positive Good for Custody Transfer, Batching, Blending- Simplest Versions do not

Displacement

Require Electric Power- Very Little Straight Upstream Pipe Required
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Flowmeter Type

Disadvantages

Concentric (Square
Edged) Orifice Plate

Limited Range-Pressure and/or Temp. Compensation May be Required

Segmental Wedge
Orifice Plate

Pressure and/or Temp. Compensation May be Required

Venturi Tube

Can be unwieldy and difficult to install due to size - Pressure and/or Temp.
Compensation May be Required - Big and Heavey Especially in Larger Pipe

Differential Sizes
Pressure Difficult to remove for inspection and cleaning - Pressure and/or Temp.
Flow Nozzle Compensation May be Required - Lack Extensive Data Compared to Orifice
Plates - Calibration Recommended for Optimum Performance
. Does not Sample Full Sream - Low Differential Pressure for Given Flow
Pitot Tube
Rate
Not Good for Low Flow Velocity - Low Differential Pressure for Given
Elbow
Flow Rate
Coriolis Type Sensitive to Vibration - Not suitable for large pipe sizes-Entrained Air May
yp Cause Problems - Be Careful with 2 Phase Flow
Mass
. . May Need To Provide Compensation for Wide TEMP. Ranges - Affected by
Thermal Dispersion . . .
Coating - Some Designs are Fragile
Vortex Shedding Vibration can affect accuracy - Lacks industry approvals
Oscillatory
Vortex Precession Vibration can affect accuracy - Lacks industry approvals
Ultrasonic Transit Time Sensitive to swirl
Turbine Require Care when Used in Varying Flow Rate Applications.
Varaible Area Fluids Under 3cp - Requires Accessories for Data Transmission - Must be
Other Type Vertically Mounted - Requires Minimum Back Pressure

Target

Limited Range

Positive Displacement

Subject to Mechanical Wear - Require Periodic Proving - Sensitive to Dirt
and may Require Upstream Filter - May RequireSpecial Installation Care -
Larger Sizes are Excessive in Size and Weight
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Input flow meter Data e
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Companies  Flowmeter

Reference

SIS L a3 ol 55 ) Reference oo 5l wdsle b a8 conliy IS8 5 &5 ) shailes
L;aoJ\J u:"il""’ WA obj.g)lSng)b'é\ ff U'i\ fljkjasﬁ\f)@tﬁReference 4.~.3J§ S

AL o sl Sl s 2 gl e Exit 2o Y IS) 55l

&, Reference [‘5_<|

[1] http: //www_processcontrolscorp. com/index_htm

[2] http: //www.omega.comfinfo. html

[3] http: ##www_Howresearch.com
[4] http: //www_coleparmer.co_uk/index.asp?index=home

[5] D W _Spitzer Editor-"Flow Meazurement” | Practical Guides for Measurement and
. Control. 1SA-The Instrumentation.System.and Automation Society. 2001
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Companies 5 .Y

sztf LSLQJLA)L% C‘f‘ ol sl (gla S rl.'» b P ol Cows 3 &S ey Q—:‘ R
gl o o lilS Ol s OV game Slasiia

Flow meter ‘s Y
Syh o b Ldae U3 0o e e 4l t'\y'\ Cd Flow meter 4o 38 g5, » SIS L
ol OF 53 a8 550 o Al (sl amio b e b 51 o5 o bl L e sdalie (5l

Sled VLY IS 55 ol 0 lileS Ol 55 54 s 15l S 5 6l €sad b ab g e sl
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@;&iowgbﬁfwj\ slages N0y K 5 Flow meter slgise 50 5l

.Cewlodd 03,51 Differential Pressured e sl

Flovsrneter

Differential Pressure
Mass

Oscillakory
Lllerasonic

Cther Tyvpe

Flow meter s sla e 5508y K
&, Flowmeter

| usacEEXAMPLES
Most gas, water, steem, and atr applications are easily metered by
orifice plates.

Crifices such as the one above left, made of bronze, and below left,
tnade of bronze and cast ron can e vsed to meter libe ol cooling
water systerms, and compressed air fovw.

The twa onfice metess helow are made of stanless steel and are
specially desioned to handle corrosive materials, such as strong acids
and hases.

" Pitat tube " Flow nozzles

 Venturi Tube " Elbows Meter

Differential Pressure ¢ 5 5l sbs o5l 5150 0¥ |2

: Input Flow Meter Data _:5 £

ol okl i pl 53 AL e s S g ORIl 4 b e &S 10 S ol
B sy jiesls el 4 by e asio Input Flow Meter Data 4aS> (55, » SIS L
Sl ;o8 law s e gls Ol gl 5 5L s, 50 Dbl s cpl 55 5sd e el LS

D5 s
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File

Gas Physical Property

nstrument Specifications——

Gas Type | ]' Pipe Size m li
Gas Gravity I

Accuracy ¥ I

Gas Flow Specifications

Minimum Bound Maximum Bound Rangeability I
Flow Bound |SEMD v| I

Pressure Bound |KPa ,l I Relative Cost | ,l

Temperature Bound ||: ,l I

<4 Main | Mest »» |

Sl ad ol Sl C3L s 4 by e amins ALY K

Flow a=io 5,05 5l P 03 Iy Next aaSs «s35,5 bl 05 5 5515 L aslsl s

4o pl s Variable Aria ol o Ol LAWY [SKE)s 55« Meter Type Selection
Sy0 45 S esls aaSs b (6o, SIS L osgs e alb Start Choose Flow meter 4.S's
oo 2 SIS L s e NO Luis aub a8 Sl 5 Yes Ll ol (ko aass s 5513 a0l
OLled s gl amts 53 xS a4 by 4l Olasis No 5 Yes gla auSs
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Variable Aria Flow Meter————————————————— Oscillatory Flow Meter——————— Mass Flow Meter

No
Material Wartek Shedding Thermal Dispersion
Glass Tube - Yortex Precession Coriclis Type No

Turbine Flow Meter —————— | Positive Displacement Flow Meter

Differential Pressure Flow Meter

Turbine
S Mo
Segmental Edged Orifice Pasitive Displacement

Ultrasonic Flow Meter
Segmental Wedge Orifice

Tranzient Time
Wentur

Flow Mozzle and Tubes

Fitot Tubes

Target
Elbaw

<< Back << 5tart Choose Flow Meter>

J")LSLSLG‘.’.bJJJ)‘ Jqét? GU;W-\VY Jg.i

- Flow Meter Type | - - Pressure Loss estem
- Flow Meter Name Target - Wiscosity Effect i
- Clean Gas Good - Type OF Measuremen Square Roat Vaolumetric
Application
- Dirly Gas Giood - Signal Analog Electronic or Preumatic
Application

L - Sensitivity To High
- Minimum Accuracy 03 Installation Effects
- Maximum Accurac) 5 - Performance Stability Pt et i e Tt
- Minimum 8
Ranaqeability —
ﬁ'::::g';?ﬁw a Ma Maoving Parts - Good for Hat | Tary and Sediment Bearing Fluids
- Initial Cost Lo to bedium
- Installation Cost Lo

Dizad

- Maintenance Cost edium to High Limited R ange
- Dperating Cost Medium

DS e b e a gl Olasie TAY S



AL 58 o3 S5l SaolKns

o <y 831 15000 55 3, Khes gy TN

Wlodd 03,51 £4-Y Jsdr 3 5 G 53 Jslie slagis 23 g5l

By sl o3 Jolde gla,y gu8 :£4-Y J g

Concentric (Square

Thermal Dispersion

Edged) Orifice Vortex Shedding
Plate Oscillatory
Differential Segm; ntal Wedge Vortex Precession
Orifice Plate
Pressure
Venturi Tube Ultrasonic Transit Time
Flow Nozzle Turbine
Pitot Tube Varaible Area
Elb T t
_ 'ow Other Type aree
Coriolis Type Positive
Mass )
Displacement

Clas § s Lgl.a):.abligq-}?lf)\}%fﬁ LAG'M&: LTS Tt

Gas type (Dirty or Clean) e
Design Pressure o

Design Temperature e
Accuracy( +x% of full Scale) e
Typical Rangeability e
Relative Cost e

Sizes e

hoam g L) Clods osysl [T olesge (55058 ol U3 e 2 Sl Slasiia
Ko Sl gas da o e 3 (055 e Ol Ll 5 Olen o gass T (Slles Lyl 2
‘)‘M)L«.G QL:«&W— U'i‘ J;L;d )‘J:‘B J.!)ls ‘)L;,’:}-‘ BE) c.w&.)

Initial Cost .\

Installation Cost .Y

Maintenance Cost .Y

Operating Cost .¢
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Pressure Loss .0

Viscosity Effect .1

Type Of Measurement .V

Signal A

Sensitivity To Installation Effects .4
Performance Stability .\+
Advantages .\

Disadvantages .\ Y

o) olasis .VJJSL;« A s 1, Variable Area ¢ 5 5l e o3 b b Olge 4 Jl-
RGO PN W OJJJT 0+-Y J)J? BE) C\.«AL}.’J

variable Area T Slasie 100-Y Js

Mlowimeter, Clean Gas Dirty Gas Design Pressure Design
Type Temperature
Up to 350 Up to 400 F(Glass
Varaible o - psig(glass tube) Tube) and
Area Clean Limited Application and 720 1000F(Metal
psig(metal tube) Tube)
Accuracy( .
+x% of full Typlca}l_ Relative Cost Sizes Flow Range
Rangeability
scale)
Up to 3", also
used as bypass
10.5% to . . meter around a 0t0 2,160,000
+10% Silto1z:1 low mainline orifice SCFD
for larger pipe
sizes
Pressure Operating | Maintenance | Installation .
Loss Cost Cost Cost LU ILCTONES
Medium Medium Low Low LO“{ to
Medium
Sensitivity
Performance To Sional Type Of
Stability Installation g Measurement
Effects
Analog
GOOD None Electronic Linear .
or Volumetric
Pneumatic
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Advantages

Somewhat Seif-Cleaning - Direct Indicating - No Power Required - Minimum Piping Requirements - Versions Available
with Plastic Liners

Disadvantages

Fluids Under 3cp - Requires Accessories for Data Transmission - Must be Vertically Mounted - Requires Minimum
Back Pressure

03 sk )\J-,élp.} S35 53 1y dla_ﬂf.u T s gl sl b edd esly Jodr a4 a5 L

] o objjI 0\-Y d}.l}- BER R W wjf

variable Area qi. o5 ¢l podd 4 S 5 s b :0)-Y i

- . Design
Flowmeter Type Clean Gas Dirty Gas Design Pressure Temperature
Varaible Area Clean Limited 500 Psig 600 F
Application
Accuracy( #x% Typical
of full ypiea’ Relative Cost Sizes Flow Range
Rangeability
scale)
+1 6 low 2 inch 100000 Scfd

V.:.»S& JJ‘) InputData 42 B b YL’ J)J}- leﬁa.)\s U'-'~| 9 oJJS ‘J,>-| \) )bﬁ‘(af J=

SNBER A Jﬁﬁba.,\.iJj\j)\j.él(ajjﬁuosbéuﬂb):mQ;“\)'\L;iu.}
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Gas Physical Property nstrument Specifications

Gas Type IEIean Gas vI Pipe Size [Inch]) |3
Gas Gravity Iﬂﬁi

Accuracy of |1 2
full Scall

Gas Flow Specifications

Rangeability |B

Minimum Bound Nominal Maximum Bound

FlowBound  [50F0 o] |5nnuu |1 00000 |150000

Relative Cost || o,

Pressure Bound IPSig = I |400 |EDD

|BUU
Temperature Bound m IW g00 |?DD

£¢ Main | Mext »»

558 Dl I3l 5 Il amio T8 Y S

0V-Y Jsd b il Input Data aio )5 (935,55 slalus iy K5 )5 a5 shilea
ol e Flow Meter Type Selection s> 45 o3 I, Next aeSs = «Cowlodds 5,1
03,51 Vo.X IS s o, bl 4 =S s <l Metal |, Material oo amiwo

Cewlo s

Variable Aria Flow Meter ————————————————— Dscillatory Flow Meter——————————— | Mass Flow Meter

I oMo |
M aterial ; Wartex Shedding Themal Dispersion
IMelal Tube vl Vartex Precession Coriolis Type Mo |

Turbine Flow Meter —————— | Positive Displacement Flow Meter

_Differential Pressure Flow Meter Tubing
Mo
Segmental Edged Orifice Pasitive Displacement |

Ultrasonic Flow Meter
Segmental \Wedge Diifice

Trangient Timne
Venturi

Flow Nozale and Tubes

Fitot Tubes

Target
Elbaw

<< Back | i€ <Start Chooge Flow Metel

ﬂ)gésj)jdhti:}‘yb@uA{Jaﬁfw:\/n\’ Ji.;.
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Zwlodd Yes ¢ Variable Area ms 5 4 by e 408> (ol W K8 s 5 ) shilea
N ol G890 4S5 AS 0 Bdeo sl esls Lyl 5 s V..ATarget ¢ 3l T
QJ)L:‘) C'-:M.»IL;:J S)9R )2 D4 ee CJL@}'\L‘JK.LJ “"")'l;"f)tsmu-i\)’ dl}- ewlods Yes

Caslods 03,51 VLY IS s T ol Gl Sy pl 035 51 fol= amio s Yes 4aSs

b edi
- Flow Meter Type | - - Pressure Loss s
; - - tdedium
- Flow Meter Hame “Waraible Area - Yiscosity Effect
- Clean Gas Good - Type OF Linear “olumetric
Application Measurement
- Dirty Gas Wittt - Signal Analog Electronic or Pheumatic
Application
. - Sensitivity To Mone

- Minimum 0.5 Installation Effects
Accuracy
- Maximum 10 - Performance Stability
Accuracy (FoiD
- Minimum 5
R angeability

Adwvantages
n Maxlmul][ 12 Somewhat Seif-Cleaning - Direct Indicating - Ho Power Required - Mininum Piping Requirements -
Ranaeability 5 ¢ § .

Werzions Available with Plastic Liners

- Initial Cost Law to Mediurm
- Installation Cost Law

Disadvantages
- Maintenance Cost Lows Fluids Under 3 cp Requires Accessoies for Data Transmizsion - Must be Yertically Mounted - Requires

tdinimum B ack Pressure
- Operating Cost d edium
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Ll g 58 w58 A goleand

e (5 5B Kl Hleand 8 DT s

2 olad G [
oy | kS s oleds
- (m3h> <m3h> (%3)
1 37 57.874 0.24 0.01
2 43 57.875 | 0.24 0.01
3 42 57.875 | 0.24 0.01
4 30 57.871 | 0.24 0.01
5 31 57.871 | 0.24 0.01
6 32 57.872 0.24 0.01
7 33 57.873 | 0.24 0.01
8 34 57.876 | 0.24 0.01
9 35 57.877 0.24 0.01
10 36 57.877 | 0.24 0.01
11 44 57.876 0.24 0.01
12 39 57.871 | 0.24 0.01
13 40 57.873 | 0.24 0.01
14 41 57.875 | 0.24 0.01
15 38 57.871 | 0.24 0.01
16 123 57.879 0.24 0.01
17 18 57.889 | 0.24 0.01
18 20 57.89 | 0.24 0.01
19 21 57.89 | 0.24 0.01
20 22 57.893 0.24 0.01
21 23 57.897 0.24 0.01
22 24 57.896 | 0.24 0.01
23 25 57.896 0.24 0.01
24 19 57.889 | 0.24 0.01
25 7 57.889 0.24 0.01
26 9 57.89 | 0.24 0.01
27 11 57.892 | 0.24 0.01
28 10 57.89 | 0.24 0.01
29 12 57.911 | 0.24 0.01
30 13 57.896 0.24 0.01
31 8 57.911 | 0.24 0.01
32 1 57.884 | 0.24 0.01
33 122 57.884 | 0.24 0.01
34 2 57.885 | 0.24 0.01
35 4 57.887 0.24 0.01
36 3 57.885 | 0.24 0.01
37 5 57.892 | 0.24 0.01
38 26 57.881 | 0.24 0.01
39 14 57.912 | 0.24 0.01
40 27 57.879 0.24 0.01
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41 28 57.879 0.24 0.01
42 29 57.879 | 0.24 0.01
43 17 57.879 | 0.24 0.01
44 16 57.879 | 0.24 0.01
45 15 57.879 | 0.24 0.01
46 121 57.914 0.24 0.01
47 6 57.914 | 0.24 0.01
48 120 57.917 | 0.24 0.01
49 52 57.917 | 0.24 0.01
50 45 57.884 | 0.24 0.01
51 56 58.001 0.24 0.01
52 46 57.884 | 0.24 0.01
53 47 57.885 0.24 0.01
54 48 57.887 | 0.24 0.01
55 49 57.891 | 0.24 0.01
56 50 57.891 0.24 0.01
57 51 57.89 | 0.24 0.01
58 373 55.93 0.23 0.01
59 192-414 59.059 | 0.24 0.01
60 138-391 58.398 0.24 0.01
61 394-148 58.402 0.24 0.01
62 173-405 58.383 | 0.24 0.01
63 131-390 58.398 0.24 0.01
64 54-247 58.017 | 0.24 0.01
65 152-396 58.389 0.24 0.01
66 172-403 58.384 | 0.24 0.01
67 59.935 | 0.25 0.01
68 53 57.994 0.24 0.01
69 54 57.994 | 0.24 0.01
70 55 57.976 0.24 0.01
71 57 57.554 | 0.24 0.01
72 249 58.022 | 0.24 0.01
73 66 57.956 0.24 0.01
74 67 57.957 | 0.24 0.01
75 60 57.957 0.24 0.01
76 69 57.957 | 0.24 0.01
77 68 57.957 | 0.24 0.01
78 61 57.96 | 0.24 0.01
79 62 57.966 | 0.24 0.01
80 70 57.981 0.24 0.01
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81 71 57.982 0.24 0.01
82 125 57.982 | 0.24 0.01
83 72 57.981 | 0.24 0.01
84 59 57.956 0.24 0.01
85 58 57.956 | 0.24 0.01
86 73 56.159 0.24 0.01
87 65 57.955 | 0.24 0.01
88 74 56.161 | 0.24 0.01
89 75 56.16 0.24 0.01
90 76 56.115 | 0.23 0.01
91 77 56.088 0.23 0.01
92 78 56.089 | 0.23 0.01
93 79 56.088 0.23 0.01
94 80 56.258 0.24 0.01
95 63 57.984 | 0.24 0.01
96 64 57.986 0.24 0.01
97 71-249 57.985 | 0.24 0.01
98 72-250 57.986 0.24 0.01
99 81 56.259 | 0.24 0.01
100 82 56.261 0.24 0.01
101 83 56.728 0.24 0.01
102 84-318 56.728 | 0.24 0.01
103 391-138-ll 58.397 0.24 0.01
104 403 58.387 0.24 0.01
105 404 58.386 0.24 0.01
106 405 58.382 | 0.24 0.01
107 392 58.396 | 0.24 0.01
108 287 56.732 | 0.24 0.01
109 288 56.731 | 0.24 0.01
110 393 58.402 0.24 0.01
111 394 58.402 | 0.24 0.01
112 400 58.386 | 0.24 0.01
113 399 58.385 0.24 0.01
114 398 58.384 0.24 0.01
115 430 58.383 0.24 0.01
116 397 58.383 | 0.24 0.01
117 401 58.385 | 0.24 0.01
118 395 58.384 0.24 0.01
119 396 58.383 0.24 0.01
120 307 56.849 0.24 0.01
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121 402 58.383 | 0.24 0.01
122 412 58.38 0.24 0.01
123 411 58.381 0.24 0.01
124 409 58.382 | 0.24 0.01
125 407 58.382 0.24 0.01
126 428 58.376 | 0.24 0.01
127 408 58.376 0.24 0.01
128 410 58.382 0.24 0.01
129 429 58.361 | 0.24 0.01
130 413 59.056 0.24 0.01
131 415 59.056 | 0.24 0.01
132 416 59.056 0.24 0.01
133 418 59.04 0.24 0.01
134 420 59.034 0.24 0.01
135 421 59.034 0.24 0.01
136 390 58.398 | 0.24 0.01
137 414 59.056 0.24 0.01
138 417 59.056 0.24 0.01
139 426 59.031 0.24 0.01
140 427 59.03 | 0.24 0.01
141 425 59.029 | 0.24 0.01
142 419 59.028 0.24 0.01
143 424 59.028 0.24 0.01
144 423 59.028 0.24 0.01
145 422 59.033 | 0.24 0.01
146 89 56.259 0.24 0.01
147 97 56.261 0.24 0.01
148 98 56.261 | 0.24 0.01
149 126 56.261 0.24 0.01
150 96 56.261 | 0.24 0.01
151 88 56.258 0.24 0.01
152 87 56.094 | 0.23 0.01
153 86 56.095 | 0.23 0.01
154 85 56.094 | 0.23 0.01
155 92 56.12 | 0.23 0.01
156 93 56.123 0.23 0.01
157 95 56.258 | 0.24 0.01
158 94 56.122 0.23 0.01
159 102 56.264 0.24 0.01
160 101 56.261 | 0.24 0.01
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161 100 56.249 0.24 0.01
162 114 56.225 0.24 0.01
163 113 56.223 0.24 0.01
164 112 56.219 0.24 0.01
165 127 56.277 0.24 0.01
166 128 56.287 0.24 0.01
167 115 56.277 0.24 0.01
168 116 56.287 0.24 0.01
169 117 56.218 0.24 0.01
170 118 56.216 0.24 0.01
171 119 56.214 0.24 0.01
172 110 56.216 0.24 0.01
173 108 56.216 | 0.24 0.01
174 127-307 56.301 0.24 0.01
175 107 56.154 0.24 0.01
176 104 56.156 | 0.24 0.01
177 84 56.149 0.24 0.01
178 105 56.159 | 0.24 0.01
179 109 56.158 0.24 0.01
180 103 56.157 0.24 0.01
181 91 56.156 | 0.24 0.01
182 106 56.183 0.24 0.01
183 111 56.116 0.23 0.01
184 252 57.985 0.24 0.01
185 253 57.987 0.24 0.01
186 283 56.728 0.24 0.01
187 266 58.006 0.24 0.01
188 254 58.007 0.24 0.01
189 250 58.023 0.24 0.01
190 267 58.005 | 0.24 0.01
191 296 57.996 0.24 0.01
192 271 57.994 0.24 0.01
193 270 57.994 0.24 0.01
194 256 57.99 0.24 0.01
195 257 57.993 | 0.24 0.01
196 269 57.99 0.24 0.01
197 381 57.988 0.24 0.01
198 268 57.988 | 0.24 0.01
199 255 57.987 0.24 0.01
200 251 58.043 | 0.24 0.01
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201 259 58.046 | 0.24 0.01
202 260 58.048 0.24 0.01
203 282 58.05 0.24 0.01
204 282-1 58.051 0.24 0.01
205 317 56.841 0.24 0.01
206 263 58.1 0.24 0.01
207 262 58.148 0.24 0.01
208 201 58.414 0.24 0.01
209 202 58.851 0.24 0.01
210 206 59.014 0.24 0.01
211 173 0 0.24 0.01
212 174 0 0.24 0.01
213 205 58.9 0.24 0.01
214 174-(a) 0 0.24 0.01
215 204 0 0.24 0.01
216 209 0 0.24 0.01
217 203 0 0.24 0.01
218 172 0 0.24 0.01
219 210 0 0.24 0.01
220 284 56.729 | 0.24 0.01
221 285 56.729 | 0.24 0.01
222 286-1 56.729 0.24 0.01
223 286 56.73 | 0.24 0.01
224 291 56.758 0.24 0.01
225 105-319 56.728 | 0.24 0.01
226 90 56.727 0.24 0.01
227 99 56.727 0.24 0.01
228 90a 56.727 | 0.24 0.01
229 289 56.728 0.24 0.01
230 290 56.729 0.24 0.01
231 307a 56.784 0.24 0.01
232 309 56.784 | 0.24 0.01
233 310 56.784 0.24 0.01
234 311 56.785 0.24 0.01
235 312 56.786 | 0.24 0.01
236 308-1 56.785 0.24 0.01
237 308 56.785 | 0.24 0.01
238 309 56.789 | 0.24 0.01
239 305 56.815 0.24 0.01
240 313 56.784 | 0.24 0.01




aA

Ll g 58 w58 A goleand

(aalsh s da (6 g )'lf Sl golwans C)L‘J V=Y J s

@ M e e
sy | oS O ol
- <m3h> <m3h> (lb/ﬂ3)

241 315 56.783 | 0.24 0.01
242 314 56.783 0.24 0.01
243 316 56.783 0.24 0.01
244 292 56.728 0.24 0.01
245 293 56.728 0.24 0.01
246 294 56.728 | 0.24 0.01
247 297 56.728 0.24 0.01
248 295 56.728 0.24 0.01
249 298 56.727 0.24 0.01
250 299 56.727 0.24 0.01
251 300 56.727 0.24 0.01
252 301 56.727 0.24 0.01
253 303 56.808 | 0.24 0.01
254 302 56.808 | 0.24 0.01
255 258 56.804 0.24 0.01
256 261 56.806 | 0.24 0.01
257 279 56.806 0.24 0.01
258 278 56.806 | 0.24 0.01
259 304 56.805 | 0.24 0.01
260 280 56.806 | 0.24 0.01
261 281 56.805 0.24 0.01
262 306 0 0.24 0.01
263 277 56.805 | 0.24 0.01
264 272 56.804 0.24 0.01
265 274 56.804 | 0.24 0.01
266 276 56.804 0.24 0.01
267 275 56.804 0.24 0.01
268 273 56.804 | 0.24 0.01
269 320 56.814 0.24 0.01
270 319 56.813 | 0.24 0.01
271 318 56.808 0.24 0.01
272 321 56.809 0.24 0.01
273 322 56.809 0.24 0.01
274 323 56.808 0.24 0.01
275 324 56.648 | 0.24 0.01
276 324a 56.648 0.24 0.01
277 326 56.645 0.24 0.01
278 372a 56.353 | 0.24 0.01
279 325 56.647 0.24 0.01
280 337 56.613 | 0.24 0.01
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281 334 56.632 | 0.24 0.01
282 335 56.613 0.24 0.01
283 336 56.613 0.24 0.01
284 378 56.61 0.24 0.01
285 379 56.609 | 0.24 0.01
286 364 56.611 | 0.24 0.01
287 365 56.581 0.24 0.01
288 382 56.581 | 0.24 0.01
289 366 56.58 | 0.24 0.01
290 368 56.58 | 0.24 0.01
291 383 56.58 0.24 0.01
292 329 56.579 0.24 0.01
293 332 56.578 | 0.24 0.01
294 330 56.579 0.24 0.01
295 331 56.629 0.24 0.01
296 333 56.63 | 0.24 0.01
297 348 56.63 0.24 0.01
298 367 56.579 | 0.24 0.01
299 328 56.579 0.24 0.01
300 308 57.358 0.24 0.01
301 339 57.302 | 0.24 0.01
302 338 57.299 0.24 0.01
303 340 57.295 0.24 0.01
304 341 57.293 0.24 0.01
305 356 56.568 | 0.24 0.01
306 342 57.291 0.24 0.01
307 343 57.292 0.24 0.01
308 346 57.292 0.24 0.01
309 347 57.289 0.24 0.01
310 345 57.284 0.24 0.01
311 344 57.281 0.24 0.01
312 350 57.282 0.24 0.01
313 349 57.28 0.24 0.01
314 372 56.465 0.24 0.01
315 355 56.078 | 0.23 0.01
316 352 56.063 0.23 0.01
317 361 56.031 | 0.23 0.01
318 354 55.98 | 0.23 0.01
319 351 55.946 | 0.23 0.01
320 353 55.952 | 0.23 0.01
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321 353-1 55.943 | 0.23 0.01
322 362 56.023 0.23 0.01
323 363 56.022 0.23 0.01
324 359 55.927 | 0.23 0.01
325 360 55.921 0.23 0.01
326 358 55.915 | 0.23 0.01
327 358-1 55.906 0.23 0.01
328 357 55.892 | 0.23 0.01
329 371 56.24 0.24 0.01
330 370 56.21 0.24 0.01
331 374 56.212 | 0.24 0.01
332 375 56.197 0.24 0.01
333 377 56.174 0.24 0.01
334 370-1 56.219 0.24 0.01
335 376 56.181 0.24 0.01
336 446 56.807 | 0.24 0.01
337 447 56.805 0.24 0.01
338 448 56.794 0.24 0.01
339 449 56.793 0.24 0.01
340 450 56.768 | 0.24 0.01
341 451 56.768 | 0.24 0.01
342 441 56.765 0.24 0.01
343 442 56.766 0.24 0.01
344 440 56.762 0.24 0.01
345 438 56.758 0.24 0.01
346 435 56.756 0.24 0.01
347 434 56.756 0.24 0.01
348 439 56.761 | 0.24 0.01
349 436 56.757 0.24 0.01
35 433 56.755 0.24 0.01
351 431 56.754 0.24 0.01
352 432 56.754 0.24 0.01
353 437 56.757 0.24 0.01
354 480a 56.765 0.24 0.01
355 481 56.765 | 0.24 0.01
356 480 56.765 0.24 0.01
357 484 56.763 0.24 0.01
358 483 56.763 0.24 0.01
359 482 56.764 0.24 0.01
360 480b 56.765 | 0.24 0.01
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361 479 56.762 | 0.24 0.01
362 478 56.764 0.24 0.01
363 460 56.716 0.24 0.01
364 461 56.715 0.24 0.01
365 458 56.707 0.24 0.01
366 456 56.704 0.24 0.01
367 457 56.705 0.24 0.01
368 453 56.703 | 0.24 0.01
369 451 56.702 0.24 0.01
370 454 56.702 0.24 0.01
371 455 56.701 | 0.24 0.01
372 462 56.699 0.24 0.01
373 461a 56.698 | 0.24 0.01
374 466 56.698 | 0.24 0.01
375 465 56.697 0.24 0.01
376 463 56.653 | 0.24 0.01
377 464 56.652 0.24 0.01
378 467 56.639 | 0.24 0.01
379 473 56.64 0.24 0.01
380 470 56.632 | 0.24 0.01
381 471 56.632 | 0.24 0.01
382 472 56.632 0.24 0.01
383 476 56.63 | 0.24 0.01
384 477 56.63 0.24 0.01
385 474 56.631 | 0.24 0.01
386 475 56.63 0.24 0.01
387 476 56.641 0.24 0.01
388 211 58.382 0.24 0.01
389 213 58.381 0.24 0.01
390 203-1 58.383 | 0.24 0.01
391 214 58.375 0.24 0.01
392 212 58.376 0.24 0.01
393 215 58.372 0.24 0.01
394 216 58.371 0.24 0.01
395 217 58.37 | 0.24 0.01
396 218 58.369 0.24 0.01
397 219 58.361 0.24 0.01
398 220 58.361 0.24 0.01
399 222 58.359 0.24 0.01
400 223 58.359 | 0.24 0.01
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401 225 58.359 0.24 0.01
402 221 58.358 | 0.24 0.01
403 207 59.062 | 0.24 0.01
404 228 59.045 | 0.24 0.01
405 241-a 59.87 0.25 0.01
406 208 59.061 0.24 0.01
407 233 58.919 | 0.24 0.01
408 232 58.881 0.24 0.01
409 231 58.863 0.24 0.01
410 229 58.861 0.24 0.01
411 226 58.86 0.24 0.01
412 230 58.862 | 0.24 0.01
413 238 58.85 0.24 0.01
414 235 58.855 | 0.24 0.01
415 239 58.846 | 0.24 0.01
416 240 58.845 0.24 0.01
417 241 58.845 | 0.24 0.01
418 227 58.879 | 0.24 0.01
419 248 58.859 | 0.24 0.01
420 246 58.846 0.24 0.01
421 245 58.846 0.24 0.01
422 247 58.861 0.24 0.01
423 244 58.848 | 0.24 0.01
424 243 58.843 | 0.24 0.01
425 242 58.842 0.24 0.01
426 237 58.844 | 0.24 0.01
427 236 58.918 | 0.24 0.01
428 234 58.854 | 0.24 0.01
429 175 59.06 0.24 0.01
430 195 59.06 0.24 0.01
431 176 59.06 0.24 0.01
432 189 59.044 | 0.24 0.01
433 188 59.043 0.24 0.01
434 187 59.043 | 0.24 0.01
435 183 59.044 0.24 0.01
436 181 59.045 | 0.24 0.01
437 182 59.044 | 0.24 0.01
438 178 59.044 | 0.24 0.01
439 177 59.044 | 0.24 0.01
440 180 59.042 0.24 0.01
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441 179 59.042 | 0.24 0.01
442 185 59.04 0.24 0.01
443 184 59.04 0.24 0.01
444 186 59.04 0.24 0.01
445 193 58.393 | 0.24 0.01
446 194 58.393 | 0.24 0.01
447 196 58.397 0.24 0.01
448 195 58.395 | 0.24 0.01
449 380 58.39 | 0.24 0.01
450 191 58.387 0.24 0.01
451 192 58.388 | 0.24 0.01
452 151 58.386 0.24 0.01
453 152 58.387 0.24 0.01
454 153 58.378 0.24 0.01
455 154 58.379 0.24 0.01
456 155 58.378 | 0.24 0.01
457 150 58.385 0.24 0.01
458 145 58.388 | 0.24 0.01
459 146 58.386 0.24 0.01
460 144 58.392 | 0.24 0.01
461 143 58401 | 0.24 0.01
462 142 58.401 0.24 0.01
463 142-a 58.404 0.24 0.01
464 141 58.398 0.24 0.01
465 140 58.398 | 0.24 0.01
466 138 58.398 0.24 0.01
467 139-a 58.401 0.24 0.01
468 135 58.398 | 0.24 0.01
469 147 58.37 0.24 0.01
470 148 58.373 | 0.24 0.01
471 149 58.371 0.24 0.01
472 197 58.406 0.24 0.01
473 136 58.398 | 0.24 0.01
474 134 58.398 0.24 0.01
475 132 58.397 | 0.24 0.01
476 130 58.397 0.24 0.01
477 129 58.397 0.24 0.01
478 133 58.398 | 0.24 0.01
479 131 58.397 0.24 0.01
480 199 58.399 | 0.24 0.01
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481 137 58.399 0.24 0.01
482 199-a 58.4 0.24 0.01
483 158 58.402 0.24 0.01
484 159 58.403 0.24 0.01
485 198 58.407 0.24 0.01
486 200 58.413 0.24 0.01
487 171-b 58.411 0.24 0.01
488 171a 0 0.24 0.01
489 160 58.396 0.24 0.01
490 161 58.395 0.24 0.01
491 164 58.384 0.24 0.01
492 165 58.383 0.24 0.01
493 166 58.383 0.24 0.01
494 167 58.383 0.24 0.01
495 163 58.383 0.24 0.01
496 162 58.383 0.24 0.01
497 169 0 0.24 0.01
498 168 0 0.24 0.01
499 170 0 0.24 0.01
500 171 0 0.24 0.01
501 443 56.761 0.24 0.01
502 445 56.76 0.24 0.01
503 444 56.76 0.24 0.01




Ll g 58 w58 A goleand

(aalsD s da (5 g 58 4 (g 5lwancs AR A NUERES

o s «? St e | 08

T e oy | W | e

1 37f 55 57.874 0.24 0.01
2 38f 55 57.871 0.24 0.01
3 39f 55 57.871 0.24 0.01
4 40f 55 57.873 0.24 0.01
5 41f 55 57.875 0.24 0.01
6 30f 55 57.871 0.24 0.01
7 43f 55 57.875 0.24 0.01
8 44f 55 57.876 0.24 0.01
9 18f 55 57.889 0.24 0.01
10 25¢ 55 | 57.89 | 0.24 | 0.01
11 8f 7 57.911 0.24 0.01
12 7f 55 57.889 0.24 0.01
13 of 55 57.89 0.24 0.01
14 10f 55 | 5789 | 0.24 | 0.01
15 1 55 | 57.892 | 0.24 | 0.01
16 13f 55 57.896 0.24 0.01
17 15f 55 57.879 0.24 0.01
18 16f 55 57.879 0.24 0.01
19 178 55 | 57.879 | 0.24 | 0.01
20 51f 55 57.89 0.24 0.01
21 49f 55 57.891 0.24 0.01
22 48f 55 57.887 0.24 0.01
23 47f 55 57.885 0.24 0.01
24 46f 55 | 57.884 | 0.24 | 0.01
25 45f 55 57.884 0.24 0.01
26 1f 55 57.884 0.24 0.01
27 b52f 55 57.917 0.24 0.01
28 372f 320 56.352 0.24 0.01
29 | 352 46 | 56.063 | 0.23 | 0.01
30 351f 457 55.946 0.23 0.01
31 363f 457 56.022 0.23 0.01
32 | 362 457 | 56.023 | 023 | 001
33 360f 457 55.921 0.23 0.01
34 | a7 457 | 55892 | 023 | 001
35 373f 457 55.93 0.23 0.01
36 370f 457 56.21 0.24 0.01
37 376f 457 56.181 0.24 0.01
38 | 3 457 | 56.174 | 024 | 001
39 | 375 457 | 56.197 | 024 | 001
40 281f 4.1 56.805 0.24 0.01
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41 306f 0 0 0.05 0.01
22 | TBsf 10| 50935 | 025 | 001
43 53f 125 57.994 0.24 0.01
44 57f 125 57.554 0.24 0.01
25 661 76 | 57.95 | 0.24 | 0.01
46 67f 7.6 57.957 0.24 0.01
47 69f 7.6 57.957 0.24 0.01
48 65f 7.6 57.955 0.24 0.01
49 7of 14.25 | 56.088 | 023 | 001
50 77t 14.25 | 56.083 | 023 | 001
51 58f 7.6 57.956 0.24 0.01
52 73f 14.25 56.159 0.24 0.01
53 75f 14.25 56.16 0.24 0.01
54 80f 52 | 56.258 | 0.24 | 0.01
55 76f 14.25 | 56.115 | 023 | 001
56 72f 7.6 57.981 0.24 0.01
57 63f 7.6 57.984 0.24 0.01
58 64f 7.6 57.986 0.24 0.01
59 81f 41| 56.259 | 0.24 | 0.01
60 82f 4.1 56.261 0.24 0.01
61 83f 4.1 56.728 0.24 0.01
62 | 3900f 33 | 58.398 | 0.24 | 0.01
63 288f 4.1 56.731 0.24 0.01
64 98t 41| 56.261 | 0.24 | 0.01
65 87f 14.25 56.094 0.23 0.01
66 85t 14.25 | 56.004 | 023 | 001
67 95f 4.1 56.258 0.24 0.01
68 94f 14.25 56.122 0.23 0.01
69 | 116f 41 | 56.287 | 0.24 | 0.01
70 115f 4.1 56.277 0.24 0.01
71 119f 100 56.214 0.24 0.01
72 108f 14.75 56.216 0.24 0.01
73 107f 14.25 56.154 0.24 0.01
74 | 109f | 14.25 | 56.158 | 024 | 001
75 91f 14.25 56.156 0.24 0.01
76 84f 14.25 56.149 0.24 0.01
77 111f 14.25 56.116 0.23 0.01
78 | 266f 88 | 58.006 | 0.24 | 0.01
79 | 256f 76 | 5799 | 024 | 0.01
80 257f 7.6 57.993 0.24 0.01
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81 255f 7.6 57.987 0.24 0.01
82 | 173f 0 0| 005 | 001
83 | 1741 0 0 | 005 | 00
84 | 210f 0 0 | 005 | 001
85 | 213f 85 | 56.381 | 0.24 | 0.01
86 214f 8.3 58.375 0.24 0.01
87 220f 8.3 58.361 0.24 0.01
88 | 218 83 | 58.369 | 0.24 | 0.01
89 | 205 83 | 58.350 | 0.24 | 0.01
00 | 221f 83 | 58.358 | 0.24 | 0.01
91 207-a 50 59.062 0.24 0.01
92 241a 124.7 59.87 0.25 0.01
93 | 8BS 60 | 025 | 001
o4 | 226f 11| 5886 | 024 | 001
95 | oo 11| 58.879 | 024 | 001
96 242f 11 58.842 0.24 0.01
97 243f 11 58.843 0.24 0.01
98 247f 1 58.861 0.24 0.01
99 | oasf 11| 58.859 | 024 | 001
100 246f 11 58.846 0.24 0.01
101 234f 11 58.854 0.24 0.01
102 176f 0 0 0.05 0.01
103 189f 9.2 59.044 0.24 0.01
104 | 188t 96 | 59.043 | 0.24 | 0.01
105 177f 9.2 59.044 0.24 0.01
106 179f 9.2 59.042 0.24 0.01
107 184f 9.2 59.04 0.24 0.01
108 186f 9.2 59.04 0.24 0.01
109 | 193f 20 | 58.393 | 0.24 | 0.01
110 191f 18 58.387 0.24 0.01
111 192f 18 58.388 0.24 0.01
112 150f 12.5 58.385 0.24 0.01
113 146f 12.5 58.386 0.24 0.01
14 | 1411 125 | 58.398 | 0.24 | 0.01
115 140f 3.3 58.398 0.24 0.01
116 139af 12.5 58.401 0.24 0.01
117 147f 18 58.37 0.24 0.01
118 | 1481 18 | 58373 | 024 | 001
119 | 149 18 | 58371 | 024 | 001
120 129f 3.3 58.397 0.24 0.01
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121 131f 3.3 58.397 0.24 0.01
122 133f 3.3 58.398 0.24 0.01
123 137f 3.3 58.399 0.24 0.01
124 167f 3.3 58.383 0.24 0.01
125 163f 3.3 58.383 0.24 0.01
126 162f 3.3 58.383 0.24 0.01
127 172f 0 0 0.05 0.01
128 169f 0 0 0.05 0.01
129 168f 0 0 0.05 0.01
130 477f 6.9 56.63 0.24 0.01
131 475f 6.9 56.63 0.24 0.01
132 473f 6.9 56.64 0.24 0.01
133 472f 6.9 56.632 0.24 0.01
134 471f 6.9 56.632 0.24 0.01
135 464f 6.9 56.652 0.24 0.01
136 467f 6.9 56.639 0.24 0.01
137 484f 6.9 56.763 0.24 0.01
138 481f 6.9 56.765 0.24 0.01
139 479f 6.9 56.762 0.24 0.01
140 478f 6.9 56.764 0.24 0.01
141 461f 6.9 56.715 0.24 0.01
142 465f 6.9 56.697 0.24 0.01
143 461af 6.9 56.698 0.24 0.01
144 455f 6.9 56.701 0.24 0.01
145 451f 6.9 56.702 0.24 0.01
146 456f 6.9 56.704 0.24 0.01
147 441f 6.9 56.765 0.24 0.01
148 439f 6.9 56.761 0.24 0.01
149 436f 6.9 56.757 0.24 0.01
150 432f 6.9 56.754 0.24 0.01
151 434f 6.9 56.756 0.24 0.01
152 445f 6.9 56.76 0.24 0.01
153 444f 6.9 56.76 0.24 0.01
154 99f 4.1 56.727 0.24 0.01
155 326f 6.9 56.645 0.24 0.01
156 328f 6.9 56.579 0.24 0.01
157 325f 6.9 56.647 0.24 0.01
158 329f 6.9 56.579 0.24 0.01
159 332f 6.9 56.578 0.24 0.01
160 331f 6.9 56.629 0.24 0.01
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161 348f 6.9 56.63 0.24 0.01
162 367f 6.9 56.579 0.24 0.01
163 379f 6.9 56.609 0.24 0.01
164 368f 6.9 56.58 0.24 0.01
165 364f 6.9 56.611 0.24 0.01
166 338f 17 57.299 0.24 0.01
167 344f 16.6 57.281 0.24 0.01
168 349f 16.6 57.28 0.24 0.01
169 343f 16.6 57.292 0.24 0.01
170 342f 16.6 57.291 0.24 0.01
171 261f 4.1 56.806 0.24 0.01
172 258f 4.1 56.804 0.24 0.01
173 275f 4.1 56.804 0.24 0.01
174 274f 4.1 56.804 0.24 0.01
175 272f 4.1 56.804 0.24 0.01
176 299f 4.1 56.727 0.24 0.01
177 301f 4.1 56.727 0.24 0.01
178 297f 4.1 56.728 0.24 0.01
179 315f 4.1 56.783 0.24 0.01
180 292f 4.1 56.728 0.24 0.01
181 308f 4.1 56.785 0.24 0.01
182 307af 4.1 56.784 0.24 0.01
183 309f 4.1 56.784 0.24 0.01
184 289f 4.1 56.728 0.24 0.01
185 290f 4.1 56.729 0.24 0.01
186 232f 11 58.881 0.24 0.01
187 236f 11 58.918 0.24 0.01
188 237f 11 58.844 0.24 0.01
189 90af 4.1 56.727 0.24 0.01
190 268f 7.6 57.988 0.24 0.01
191 304f 4.1 56.805 0.24 0.01
192 316f 4.1 56.783 0.24 0.01
193 323f 8.5 56.808 0.24 0.01
194 347f 16.6 57.289 0.24 0.01
195 412f 120 58.38 0.24 0.01
196 402f 3.3 58.383 0.24 0.01
197 421f 9.2 59.034 0.24 0.01
198 422f 9.2 59.033 0.24 0.01
199 423f 9.2 59.028 0.24 0.01
200 419f 9.2 59.028 0.24 0.01
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201 427f 9.2 59.03 0.24 0.01

202 416f 9.2 59.056 0.24 0.01

203 417f 9.2 59.056 0.24 0.01

204 408f 12 58.376 0.24 0.01

205 429f 90 58.361 0.24 0.01

206 410f 50 58.382 0.24 0.01

207 395f 3.8 58.384 0.24 0.01

208 396f 33 58.383 0.24 0.01

209 397f 33 58.383 0.24 0.01

210 394f 3.3 58.402 0.24 0.01

211 392f 8 58.396 0.24 0.01

212 401f 3.3 58.385 0.24 0.01

8\,@ V.Y

[\] www.ftimeters.com

[Y] www.oval.co.p

[Y] www.emersonprocess.com

[¢] info.smithmeter.com

[6] D.W. Spitzer, Flow Measurement, 2" Edition, ISA,USA, 2001.

[N\ J. G. Kopp, Primary Floe Element Applications- Which One and Why, ISA/82
International Conference and Exhibit, Oct. 1982.
[V] 1. G. Kopp, Primary Floe Element Applications- Which One and Why, ISA/82

International Conference and Exhibit, Oct. 1982.

[A]  http://www.omega.com/prodinfo/ultrasonicflowmeters.html

[4] http:// www.IGEM.com
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[10] http://www.processcontrolscorp.com/index.htm

[11] http://www.omega.com/info.html

[12] http://www.flowresearch.com

[13] http://www.coleparmer.co.uk/index.asp?index=home

[14] D.W.Spitzer,Editor-"Flow Measurement" , Practical Guides for Measurement and
Control, ISA-The Instrumentation,System,and Automation Society,2+00.
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Property PA12 HDPE MDPE
Melting temperature (T) 178 130 126
Tensile strength at yield (MPa) 45 20-23 17-19
Tensile elongation at break (%) =200 =800 =800
Flexural Modulus (MFa) =1200 950 700
Charpy impact strength {kJ."mEj Mo break! 30 20
Hardness, Shore D 74 63 ot
Permeability (23 T, mm a.fbarfday']

Methane < 0.005 0.7

Hydrogen < 0.01 0.24

(data for PA 12 gas pipe grade pending) . ’

S 13503 3525 oS OLSS gt 53 58 mbio 53 (Sadl g 5 alse 5,558 @ o

Shediyls &5 ol JsSse o slag s cle 0)Y dal L glad ) OIS sl 5 SanSls
slss 5 (HDPE) YU anils b il sladdy) 4 o (g jii _Sobinlsyin ooyld
5 Lmen Folie aaSlE (gl Sl ply 53 AL el @ e VY sl glad )
03 Cmy y5m Piles 51K S8 a0 Sha s RS e s O s el 4SS b Ol
ol gbes 53 TRCP) G e 55 ol 5> (Sl sn 5 gladd ) 0350 pslie S mlis

3 yh e 3sdome Lo 53 3l g 8l T (MOP)  Slles [Lis S1us ISO (slas,lbiliul 3 ool
Ay Ssbals,dea Sl )
Al o Cews 40° C los 3 RCP s 51 &S Slae jLis sSlus Y

e RCP s s Sl s Jlles JLis i Saois gojlss b 8,55 sbdd ¢l

alie oo b Slles 5Lid Sl i 5l sl s sl slad JY-0050 3 350 0

Lles

*'Rapid Crack Propagation

\ . .
*'Maximum Operation Pressure



V¥ 58 G5 Sed Sy sl B e

Sl 5L ST i 5l A1y sled b siel o) aslis 0 s

?gg;_;'_‘l gi‘;res} 23 C 60 T 80 C
MDPE 4 4 0
HDOPE 10 T a
PA 12 =16 =10 =8

Jo! A P U sl b sl of awglde V.10
LS 5o ol 5o Lol Ay bl (glaail jo eolinad 5o (6ol s Juxul glad )
Sl (A5S e 0ol il SVL 5 L or glaslis b S eVl gl g S
e oY Ools i s 4l sy b il glady) ol faal ) eslizal gl ek
b ol Js s oYU Ceaglie Olomes Js Lias o Cows 31y 345 (Lable saY)
38wt s eslinal gl e pen 45 dls Say e Gl saaes K 5 Ul
s Conls

50 e gles 53 L Y LS B 1 S e ok 5 51 el L sladd )
0l gl o byl plply S s Ll e SYsb e 4 1A C 5l VL slabes
B g N N O o SR TR O T PP P S 1
B at gl sl 5 ) g e Olyia aSST gl dils aad (slapions
el 48 o el 5 el L L3l L G J LS8 el e (glanslie oS Ol
s Asl o T NPl s Oy 4t g b B alie cnl ol 6l
et gladd ) lad ol L Yr el 5 el Gy slaasis JLas 5 5 Yy sl L e
G4y fp o wswd Veemm Jaud 5 Veemmo sl <)\ emm Gl L 58 =55

Wslodd 03551 aslin ol ol £.0 IS 55 0l SDRATT Sl



'Y S s St Sy gled I b

140.0 -
B Consequential costs 50 ys
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PA 12 vs. Steel O cCathodic corrosion
100.0 protection active
2 H Corrosion protection
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80.0 passive
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