THE WORLD MARKET FOR POSITIVE DISPLACEMENT

FLOWMETERS
Researched by:
Flow Research, Inc. Ducker Research Company, Inc.
27 Water Street 6905 Telegraph Road Suite 300
Wakefield, MA 01880 Bloomfield Hills, MI 48301
781-245-3200 248-644-0086
www.flowresearch.com www.ducker.com
Project team: Jesse Yoder PhD., Project team: Nick Limb, Scott Shober
Michael Kirsch, Belinda Burum Lorena Ferrari
Published by

DUCKER

worldwide

Ducker Research Company, Inc.
A Division of Ducker Worldwide

September 2002






TABLE OF CONTENTS

Chapter Description Page Number
One EXecutive SUMMATY ...cueiiiceisrnniecscssnnicsssssnsecsssssssesssssssssssssssssssssssssssss 1-1
Positive Displacement Flowmeters Will Be Around For Many
Years t0 COME.....coouiiiiiiiiiiiieieeeteet et 1-1
OVETVIEW ...ttt ettt ettt ettt et e be e s eeee 1-2
Worldwide Flowmeter Studies ..........cccoeoeeriiiiiiinienieieeeenieeieee 1-3
The Role of Viewpoint Pluralism in Worldflow™ ..............ccccoeene. 1-5
StUAY ODJECLIVES ...vvieiiieiiieiie ettt et e ere e eaeees 1-7
MEthOdOLIOZY ....eovvieiieeiiieiiece et 1-7
SUPPHET INPUL.....eieiiiiiiieieee et 1-8
SUPPLET ANALYSIS ...vieiiiiiieiieeiieeiie ettt eaeees 1-8
OEM and End-User AnalysiS........ccccocveeviierieeciienieeieenieeieeseee e 1-9
FOTECASES .ttt 1-10
DefINITIONS. ...eiuiiiiiiiiieie e 1-10
FIUIA TYPES «oeeuveeeieeiieeie ettt ettt ettt s saee e snaeeaeaes 1-12
The PD Market is Actually Four Submarkets..............ccccoevevviennnn. 1-13
MUNICIPAl WAL ....cuviiiiiiiieciieieece et 1-13
Municipal and Industrial Gas...........cccceeevieviieciieniieeiieiecieeee e 1-14
OIL et 1-15
Industrial LiquidsS .......cccveriiiiiiiiiieiiecieeieeee et 1-15
Paradigm Case AppliCationS.........cceeevieriieniieniienieesiieeie e eve e 1-16

Growth Factors for the Positive Displacement Flowmeter Market . 1-16
Shipments of Positive Displacement Flowmeters Worldwide

by Region: Figures 1-1 and 1-2 .......cccoiiiiiiiniiiiie 1-16
Shipments of Positive Displacement Flowmeters Worldwide
by Application: Figure 1-3.......cccccciiiiiiiiiniieiecieeeeeieeeee 1-17
Market Shares for the Leading Suppliers of Positive Displacement
Flowmeters Worldwide: Figure 1-4.......ccccooveiiiiiiiiniieeiee, 1-17
Emphasize the Advantages of Positive Displacement Flowmeters 1-19
Offer a Variety of Models and Types of PD Meters........................ 1-20
Two Introduction and Methodology ..........cccuveecvvuricssnricssnrcssnressnnessnnnes 2-1
OVETVIEW ..ttt ettt ettt sttt ettt e beeeaneeeee 2-1
Worldwide Flowmeter Studies ..........cccoooueeiiiniiinienienieeeenieeeee 2-2
The Role of Viewpoint Pluralism in Worldflow™ ..............cccceeenee. 2-3
The Importance of Cross-Technology Research..............cccceeueeneene. 2-5
New Studies vS. Updates........cceeeevierieiiiienieeiienieeieeriee e esieeeeve e 2-7
Leading Suppliers vs. All SUppliers........ccceeevierieeiieerieeiieeieeieeeieens 2-7

Building @ MYSEEIY ...coovvieiieeiieiieeieeeiie ettt eve e 2-8



TABLE OF CONTENTS

(continued)
Chapter Description Page Number
Two (continued)
StUAY ObDJECLIVES ...eeiiviieiiieeeiie ettt ettt tee e e e eeaee e 2-9
MethOdOLOZY .....vvieiiieeiie et e e 2-9
SUPPLHET INPUL...cceviieiie e 2-10
SUPPLIET ANALYSIS ..eiiiiiiiiiiieiie ettt eee s e sree e s 2-10
OEM and End-User Analysis........ccccecvreeiireeiiieeniieeeiie e 2-12
FOTECASES it 2-12
D INItIONS. ..ottt 2-12
Smart vs. Conventional Flowmeters...........ccoceevieiiiiiiciniinicenece, 2-14
FIUIA TYPCS wvveeeeriieeie ettt e e e saee e 2-15
The PD Market is Actually Four Submarkets ...........cccccceveeennennnee. 2-15
MUNICIPal WaLeT .....veiiiiieciie e e 2-16
Municipal and Industrial Gas..........ccccecvieviieeeiieeniieeeee e 2-17
OIL ettt et 2-18
Industrial Liquids.......cccccveeeiieeiiieeiieeieceee e 2-18
Competitive FIOWMETETS .....cccviieiiieeiieeciieeeiie et 2-18
Smart FIOWMELETS ........coouieiiiiiieiieeieeeeee e 2-19
Communication Protocols..........ccoceeiiiiiiiiiiiiiiiieiceceeceeee 2-20
GeographiC REgIONS ........cceeeeviiiiiiiieeiieecie e 2-24
End-User INdUStries .........ccoooieeiiiiiiiiiiiieieeeie e 2-33
Positive Displacement Flowmeter Industry Structure ..................... 2-34
Team History and EXperience.........ccccvveevveeecieeeiieeeiee e 2-34
Flow Research, INC......oooveueieeiiiiieeeeeeeeeeeeeee e 2-35
Ducker ReSearch ..........cooeeviiiiiiienieiieeeeeeee e 2-41
CUSLOM PrOJECTS ..ooviiiiiieiieeeiie ettt et e 2-41
Three Positive Displacement Flowmeter Product and
Technology Analysis .......ccccevercscnnrcssanrcssaneens .31
OVETVIEW ...t et eiteeeeiiee ettt e e te e et e e et eestaeessaeesaaaeesssaeesssaeessseeensseeas 3-1
Paradigm Case Selection Method...........cocooieniiiiniininiiniinineee. 3-1
Positive Displacement............c.oecuieiiieiiieniieieeieee e 3-3
Paradigm Case Applications..........c.cecuervereerueeieneenienieneeeeieseee 3-4
Accurate Metering SYSTEMS ......cc.eveeuerierierieeieneeienresieenie e 3-5
AMETICAN METET ..oveviiiiiiieciie ettt e 3-7
AW COMPANY ..ottt st 3-11
Badger MELEr ....c.eeeiiiiiieiieeeee e 3-14
Barton InStruments...........cooeeiiieieciiiee e 3-16

BIANCEI oot e e e e e e e e e e e e e aeeaens 3-18



TABLE OF CONTENTS

(continued)
Chapter Description Page Number
Three (continued)
BOPP&REULNET ... 3-20
BUIKEIt ..o e 3-22
DEA ENGINEETING......ccccuiieiiieeiiieeriieesieeesteeesveeeniveeeseeeesveeeneneeenns 3-24
EMOCO .. 3-27
Emerson BrookKs..........ccouiiiioiiiiiiecee e 3-29
Emerson Daniel...........ccoooiiiiiiiiiiii e 3-33
FIow Technology .....cccoviieeiiiieiiieeeeeeeee et 3-36
FMC Measurement SOIUtIONS ...........oeeeeiuiiieieiiiiee e 3-39
Hedland..........ooooiieee e 3-44
Hoffer Flow Controls...........ccoviiiiiiiiiiiiiiee e 3-46
INSETOMEL ... e e 3-48
KIal e 3-50
Liquid Controls ......c..eeecuiieeiiieeiieeeiie ettt 3-52
OVal COTPOTALION ....eeeeiieeiiieeiiie et eiee et e e e e e e e e eb e e e e e 3-54
RMG . 3-56
SICIMEIIS ...ttt et e e et e e e et e e e e aae e e e eeaaaeaeeas 3-58
STKA L.t et e e e e 3-60
Venture Measurement............eeeveeeeeeeciiiiiieeeeeeeeccciiireeeeeeeeeeivveeeenns 3-62
Four Positive Displacement Flowmeter Market Size and Forecast...... 4-1
OVEIVIEW ...ttt ettt e et e e e et e e e e taa e e e e etaeeeeeeasaeaaeas 4-1

Positive Displacement Flowmeters Will be around for Many Years
£0 COME .ottt e 4-2

Flowmeter FACIOTS .....cc.coouiriiiiiiiiiinieieetceeceeeece e 4-4
Positive Displacement one of the Earliest Flowmeters...................... 4-4
The Large Number of Positive Displacement Flowmeter Suppliers . 4-5
Positive Displacement Flowmeter Installed Base ..............cccoceeueeen. 4-7
High Accuracy a Major Factor .........ccecceviiiiiiniiiiieniceieeieee 4-8
PD Meters Specified for Use by Approval Organizations ................ 4-8
PD Meters Good for Measuring Low Flowrates ..........ccccoceveenennee. 4-9
PD Meters Good for High Viscosity Liquids .......cccccocevviiniencnnene 4-10
Evolutionary Change Occurring in PD Technology............cc.c....... 4-10
The Advent of Foundation Fieldbus and Profibus ...........c..cccc....... 4-11
Macroeconomic Factors .........cccoceeveriiiniinieiienicniecieeiceccieeeeene 4-13
Economic Downturn Hits US Economy .........cccccccevienieiiiniencnnene. 4-13

OVEIVIEW .. e e e e e e e e e e e e e e e e e e e eaeaaaaaeeeeeeeaaaans 4-14



Five

The Origins of the Accounting Scandals ...........cccoevevieriinieiciiennnn. 4-14

A Loss of Faith in the Stock Market............cocevevviinieniniiniinenns 4-16
Other Causes of @ Down Market.........c.ccooceeveriiniininienieneiienene 4-17
Technology Stocks: A Special Case ........ccocveeevierieeniieniieiieeieeene 4-17
Impact on the Process Industries...........cocueevveenieeiieniieniienieeeeeeen 4-19
A Return to BasiCs ......ccueevuiiiiriiiiiiieiieiecereeeeeseee e 4-20
Population Growth..........cccoeviieiiiiiiiieceeeee e 4-20
Standard of Living INCTeases ..........ccceevvieriiiriieniieieeieeiie e 4-21
The Recovering Asian ECONOMIES..........ccccveeriiieiienieeieeniie e 4-21
New Plant and Building Construction ............ccccceeveeeiieneeecieennnnne. 4-22
Oil & Gas Production and Transportation ............cccceeeveerieecreennnnnn. 4-22
Factors Limiting the Growth of Positive Displacement

FIOWIMETETS. ...t 4-23
The Inherently Conservative Nature of Users in the

Process INdUSIIIES. ......evuvirieiiiierieecieeeeeeee e 4-23
Competition from New-Technology Flowmeters ............ccccceeunen. 4-24
Competition from Traditional Technology Meters.............cccoeeuneee. 4-25
Perception of Positive Displacement Meters as Unreliable ............ 4-25
Companies Not Investing in Positive Displacement Meters ........... 4-25
Market Size and Growth FOrecasts ........ccccooevveevinienieeneeiienienens 4-26
Shipments of Positive Displacement Flowmeters Worldwide

by Region: Figures 4-1104-5......cooviiviiiieiiieeieeeee e 4-27
Shipments of Positive Displacement Flowmeters Worldwide

by Application: Figures 4-6 t0 4-13......cccceevieviieiiienieeiiee, 4-28
Average Selling Prices of Positive Displacement Flowmeters:

FIUIC 4-14 10 4-17 wooeeeeeeeeeeeee ettt 4-28
Shipments of Positive Displacement Meters for Water

Applications: Figures 4-18 t0 4-22 ......cocvieiiiiiiiiiiieieieeeee 4-28
Shipments of Positive Displacement Flowmeters for Gas

Applications: Figures 4-23 t0 4-27 ..ccvevcvveveeeieenieeieeeeeeveenee 4-29
Shipments of Positive Displacement Meters for Oil Applications:

Figures 4-28 10 4-32 ..ot 4-30
Shipments of Positive Displacement Meters for Industrial

Applications: Figures 4-33 t0 4-37 .occvvvciievieeiieieeieeeeeeene 4-31
Shipments of Positive Displacement Meters by Type:

Figures 4-38 10 4-44......ooiiiiieiee e 4-31
Shipments of Positive Displacement Flowmeters by Fluid Type:

Figures 4-45 10 4-51 oo 4-32
Positive Displacement Flowmeter Supplier Market Shares......... 5-1
OVETVIEW ...ttt ettt st ettt 5-1

Market Shares for the Leading Suppliers of PD Flowmeters
Worldwide: Figures 5-1 10 5-6...ccceeviiiiiiiiiiiiiiieiieeieeeeeeee, 5-1



TABLE OF CONTENTS

(continued)

Chapter Description Page Number
Five (continued)

Market Shares for the Leading Suppliers of PD Meters for

Water Applications: Figures 5-7t0 5-8 ..cooovveviieiiieniieiienieenen. 5-4
Market Shares for the Leading Suppliers of PD Meters for
Gas Applications: Figures 5-9t0 5-11....cccoeeiviviiiiniiiiiieeiee 5-4
Market Shares for the Leading Suppliers of PD Meters for
Oil Applications: Figures 5-12t0 5-17 ...cccoveviieiiiiniiiiieieeee, 5-5
Market Shares for the Leading Suppliers of PD Meters for
Industrial Applications: Figures 5-18 t0 5-20......cccceevvvveevreennnee. 5-6
Market Shares for the Leading Suppliers of PD Meters
by Type: Figures 5-21 10 5-26 ....coocveeciieiiieiiiieeiieeieeeeee e 5-6
Six Strategies fOr SUCCESS...ccuuvuriirrirsrricssssnricssssansecssssssressssssssssssssssssnns 6-1
OVEIVIBW ...ttt ettt sttt ettt ettt nb e et s e st e eaeas 6-1
Become a Broad-line Supplier .........cccoecieviiiiiiniieieeieeieeeee 6-1
Offer PD Flowmeters Designed for Specific Industries and
APPLICATIONS ... 6-3
Offer a Variety of Models and Types of PD Meters...........ccccceeueenee 6-4
Form Alliances with Other Companies............cccoeeeevieniieenieniieennenns 6-5

Emphasize the Advantages of Positive Displacement Flowmeters ... 6-6
Create a Coherent and Understandable Product Naming System...... 6-6

Build a Great WebSIte . ......cccooviiiiiiiiiiniiiiicccccccecceceen 6-8
Educate Your Customers about Positive Displacement
FIOWIMETETS. ....eiiitieiie et 6-10

Seven Positive Displacement Flowmeter Supplier Profiles..................... 7-1



Appendix

Appendix A

Appendix B

Appendix C

TABLE OF CONTENTS

(continued)
Description Page Number
Phase ONe ANA TWO ...cceeeeeceerenneceerenneceereeneceressesessessescssassesessessessses A-1

Request for Input on Worldwide Positive Displacement and
Turbine Flowmeter Studies.........ccooeeevueeseecsnensseensecssnecsencsaensanecnne B-1

End-User QUeStioNNAire.....ccccccceeerrrccnnneeeeeccccsscssnnssssecccssssssnsssseccees C-1



LIST OF FIGURES

Figure
Number Description Page Number

1-1 Total Shipments of Positive Displacement Flowmeters Worldwide.............. 1-22
1-2 Shipments of Positive Displacement Flowmeters by Region Worldwide..... 1-23
1-3 Shipments of Positive Displacement Flowmeters Worldwide

DY APPIICATION ...ttt ettt e e e etae e eaae e 1-22
1-4 Market Shares for the Leading Suppliers of Positive Displacement

Flowmeters WOrldwWide ..........ccooiiviiiiniiniiiiiicicieeeeeeeeee e 1-25
2-1 New Technology and Traditional Technology Flowmeters .......................... 2-42
2-2 Markets Sold into by Positive Displacement Flowmeter Suppliers............... 2-43
2-3 Types of Positive Displacement Flowmeters Offered by Suppliers.............. 2-45
2-4 Communication Protocols Offered for Smart Flowmeters by Supplier......... 2-48
2-5 Flowmeters Approved by the Fieldbus Foundation............c.cccceeeviiniennnnen. 2-49
3-1 American Meter Company — RPM ........cccooiiiiiiiniiiiiccee e 3-7
3-2 American Meter Company — AC-250........ccceeiiirrieeiieieeiieree e 3-7
3-3 AW Company — JV-KL Series, Spur Gear ...........ccceeveevvierreeniienieeieeereenene 3-11
3-4 AW Company — SRZ Series, Helical Gear.............ccccceeviieiienineiieeieeieeee, 3-11
3-5 Badge Meter — Recordall DiSC SEries ........cecveeriieriieeiieiieeieeiie e 3-14
3-6 Badge Meter — RCDL DiSC MEteTS.......ccoueeiierieeiieiieeiieeie et 3-14
3-7 Barton Instruments — F2500.........ccccviiieiiiiieiiiee e 3-16
3-8 Barton Instruments — FS00..........coooiiiiiiiiiiiieeee e 3-16
3-9 Blancett — Series 500 .......ccoviieiiieeieeeciee e 3-18
3-10 Bopp & Reuther — Oval Wheel OK .........cocooiiiiiiiiiiniiiiiicececee 3-20
3-11 Bopp & Reuther — Oval Wheel OI with UST ..o 3-20
3-12 Emerson Brooks — BM Series Oval Gear..........cccceeevveeeviieeecieecieeeee e 3-28
3-13 Emerson Brooks — Series 9400 Oval Gear .........ccceeeeveeeciieecieecieeeeee e, 3-28
3-14 Emerson Daniel — Birotor PIUS .........cccoeeiiiiiiiiicicceeeeee e 3-31
3-15 Emerson Daniel — BIROtOT..........ccciiiiiiiiiicccceeceeeeeee e 3-31
3-16 Flow Technology — DC-I SEries ......cccceeeviiriiniiiiiniiniecienecreeceecsie e 3-33
3-17 Flow Technology — Tricklemeter Series.........coceverierieneriinienienicneenieeens 3-33
3-18 Hedland — The HIV-KL SerieS......cc.ccevviiiiiiieeiieeiie et 3-40
3-19 Instromet — The IRM-=3 .....ooiiieee e e 3-44
3-20 Instromet — The IRM-1 ..o e 3-44
3-21 Kral — The OMH......ccuiiiiiieieieeeee ettt s 3-46
3-22 Kral — The OMG .. .coouiiiieiieciieieeeeeee ettt nseenaens 3-46

3-23 Liquid Controls — M=40 ........cocoeiiiiiiiiiieiienteeeeeee et 3-48



LIST OF FIGURES

(continued)
Figure
Number  Description Page Number

3-24 Liquid Controls — PD MELEr ........ccoieriiiiriiieiieieeie ettt 3-48
3-25 Oval Corporation — FIOWPEt-NX ........ccccieiiiiiiiiniieiienie e 3-50
3-26 Oval Corporation — Ultra Oval ..........ccceoeeriiinieiiieieeieeieeee e 3-50
3-27 RMG —RMG 132 A ot 3-52
3-28 RMG — RMG 130 oottt 3-52
3-29 SIKA = VZ AL ..ot 3-56
3-30 STKA = VZ K et 3-56
3-31 Venture Measurement — Nutating DiSC........cccecveeviieniieiiieniiieniieeieeeeeieeeen 3-58
3-32 Venture Measurement — Oscillating PiSton ...........ccccceevieniieiieniiienieeieee, 3-58
4-1 Total Shipments of Positive Displacement Flowmeters Worldwide

N (Millions 0f DOIIATS) ....c.veeeeeiiieiieeiieeeeee e 4-33
4-2 Total Shipments of Positive Displacement Flowmeters Worldwide

N (Thousands of UNits) ........cccuieeiiieiiiieeeiieeciee e 4-34
4-3 Shipments of Positive Displacement Flowmeters by Region........................ 4-35
4-4 Shipments of Positive Displacement Flowmeters by Region

n (Percent of DOLIars).......c.ueeeuiieeiiieeieeeeeee e 4-36
4-5 Shipments of Positive Displacement Flowmeters by Region........................ 4-37
4-6 Shipments of Positive Displacement Flowmeters Worldwide by

Application in (Millions of Dollars) and (Thousand of Units)...................... 4-38
4-7 Shipments of Positive Displacement Flowmeters Worldwide by

Application in (Percent of Dollars)..........cceecvveviieiiieniieiieeiieieeeie e 4-39
4-8 Shipments of Positive Displacement Flowmeters Worldwide by Type ........ 4-40
4-9 Shipments of Positive Displacement Flowmeters by Application

10 NOTTh ATNETICA ...t e 4-41
4-10 Shipments of Positive Displacement Flowmeters by Application

LI A L1 (0] o TSRS 4-42

4-11 Shipments of Positive Displacement Flowmeters by Application in Japan ..4-43
4-12 Shipments of Positive Displacement Flowmeters by Application

1N ASIA W/O JAPAM ..ottt 4-44
4-13 Shipments of Positive Displacement Flowmeters by Application in

RSt Of WOTId ..o 4-45
4-14 Average Selling Price of Positive Displacement Flowmeters by Region.....4-46
4-15 Average Selling Price of Positive Displacement Flowmeters by

Fluid Type in (North America) and (Worldwide)........c.cccevveeiiieniiincnnieenen. 4-47



LIST OF FIGURES

(continued)
Figure
Number Description Page Number

4-16 Average Selling Price of Positive Displacement Flowmeters by

Fluid Type in (Europe) and (Japan).........cceecueereeeriienieeiienieeieeeie e 4-48
4-17 Average Selling Price of Positive Displacement Flowmeters by

Fluid Type in (Asia w/o Japan) and (Rest of World)...........coccoevininiiniin. 4-49
4-18 Shipments of Positive Displacement Flowmeters for Water

Applications Worldwide in (Millions of Dollars)..........ccccceceerervenienenniennne 4-50
4-19 Shipments of Positive Displacement Flowmeters for Water

Applications Worldwide in (Thousands of Units) ........c.cceeceeeiieniiininniennen. 4-51
4-20 Shipments of Positive Displacement Flowmeters for Water

Applications Worldwide in(Millions of Dollars) and (Thousands of Units) 4-52
4-21 Shipments of Positive Displacement Flowmeters for Water

Applications Worldwide in (Millions of Dollars)........c.ccceeeevieiniiiicnniennen. 4-53
4-22 Shipments of Positive Displacement Flowmeters for Water

Applications WorldwWide ..........cocuveviiiiiieiiieiiieiieieee e 4-54
4-23 Shipments of Positive Displacement Flowmeters for Gas

Applications Worldwide in (Millions of Dollars)........c.cccoeceeviiininnicnninnnen. 4-55
4-24 Shipments of Positive Displacement Flowmeters for Gas

Applications Worldwide in (Thousands of Units) .........ccccecveeviieriieniennennen. 4-56
4-25 Shipments of Positive Displacement Flowmeters for Gas

Applications Worldwide (Millions of Dollars)..........ccceceeniiiiiiniiiiiennienen. 4-57
4-26 Shipments of Positive Displacement Flowmeters for Gas

Applications Worldwide in (Millions of Dollars)..........ccceeceeriiienieniieninnnen. 4-58
4-27 Shipments of Positive Displacement Flowmeters for Gas

Applications WorldWide ..........cccuveviieiiiiiiieiiecieeeecie e 4-59
4-28 Shipments of Positive Displacement Flowmeters for Oil

Applications Worldwide in (Millions of Dollars)..........cccecceerieeniinieninnnen. 4-60
4-29 Shipments of Positive Displacement Flowmeters for Oil

Applications Worldwide in (Thousands of Units) .........cccceeveevverieeniienneenen. 4-61
4-30 Shipments of Positive Displacement Flowmeters for Oil

Applications Worldwide in (Millions of Dollars) and (Thousands of Units) 4-62
4-31 Shipments of Positive Displacement Flowmeters for Oil

Applications Worldwide in (Millions of Dollars)..........cccceceeveerenienenniennnne 4-63
4-32 Shipments of Positive Displacement Flowmeters for Oil

Applications Worldwide ..........cccooviieiiiiiiiiiiiieee e 4-64
4-33 Shipments of Positive Displacement Flowmeters for Industrial

Applications Worldwide (Millions of Dollars)..........cccccceevieeiiienieenieenneenen. 4-65
4-34 Shipments of Positive Displacement Flowmeters for Industrial

Applications Worldwide (Thousands of Units) .........ccceeverieninnienicnenniennne 4-66



LIST OF FIGURES

(continued)
Figure
Number  Description Page Number

4-35 Shipments of Positive Displacement Flowmeters for Industrial

Applications Worldwide (Millions of Dollars)..........ccceeevienienenicnenniennne 4-67
4-36 Shipments of Positive Displacement Flowmeters for Industrial

Applications Worldwide in (Millions of Dollars)...........ccccceeevcvieenieeenneeennee. 4-68
4-37 Shipments of Positive Displacement Flowmeters for Industrial

Applications WorldwWide ..........ccceeviiiiiiiiieiieeiieiece e 4-69
4-38 Shipments of Positive Displacement Flowmeters Worldwide by Type ........ 4-70
4-39 Shipments of Positive Displacement Flowmeters Worldwide by Type ........ 4-71
4-40 Shipments of Positive Displacement Flowmeters in North America

|0 1% o1 PSSP 4-72
4-41 Shipments of Positive Displacement Flowmeters in Europe by Type........... 4-73
4-42 Shipments of Positive Displacement Flowmeters in Japan by Type............. 4-74
4-43 Shipments of Positive Displacement Flowmeters in Asia w/o Japan

DY TYPC ettt ettt ettt ettt ettt ettt e et eabe et e nbeenneas 4-75
4-44 Shipments of Positive Displacement Flowmeters in Rest of World

|0 1% 51 PSSP 4-76
4-45 Shipments of Positive Displacement Flowmeters Worldwide

DY FIUIA TYPC..evieiiieiieiie ettt ettt st 4-77
4-46 Shipments of Positive Displacement Flowmeters Worldwide

[0 20 10T I ) o TSP 4-78
4-47 Shipments of Positive Displacement Flowmeters in North America

DY FIUIA TYPC..eeieiiiiiieie et st 4-79
4-48 Shipments of Positive Displacement Flowmeters in Europe by Fluid

Y oL TSRS 4-80
4-49 Shipments of Positive Displacement Flowmeters in Japan by Fluid Type....4-81
4-50 Shipments of Positive Displacement Flowmeters in Asia w/o Japan

DY FIUIA TYPC ..ttt e 4-82
4-51 Shipments of Positive Displacement Flowmeters in Rest of World

DY FIUIA TYPC..uviiiiieiieeiieeiiecieetteee ettt ettt ettt sve et e e e 4-83



LIST OF FIGURES

(continued)
Figure
Number Description Page Number

5-1 Market Shares for the Leading Suppliers of Positive Displacement

Flowmeters Worldwide...........cocieeiiiiiiiiiiiieeieeece e 5-8
5-2 Market Shares for the Leading Suppliers of PD Flowmeters

10 NOTTh ATNETICA ...t e 5-9
5-3 Market Shares for the Leading Suppliers of PD Flowmeters in Europe........ 5-10
5-4 Market Shares for the Leading Suppliers of PD Flowmeters in Japan.......... 5-11
5-5 Market Shares for the Leading Suppliers of PD Flowmeters Asia

WIthOUL JAPAN ..ottt 5-12
5-6 Market Shares for the Leading Suppliers of PD Flowmeters in Rest

OF WOTIA .. 5-13
5-7 Market Shares for the Leading Suppliers of PD Flowmeters for Water

Applications WorldWide ..........ccceeriiiiiieiiiiiiieiieiece e 5-14
5-8 Market Shares for the Leading Suppliers of PD Flowmeters for Water

Applications in North AMETICa.......c.ceeviieeiiieeiiieeiee e 5-15
5-9 Market Shares for the Leading Suppliers of PD Flowmeters for Gas

Applications WorldwWide ..........cccveriiiiiiiiieiiieiiecece e 5-16
5-10 Market Shares for the Leading Suppliers of PD Flowmeters for Gas

Applications in North AMETiCa.......c.ceevvieeiiieeiiieeiee e 5-17
5-11 Market Shares for the Leading Suppliers of PD Flowmeters for Gas

Applications 1N EUTOPE .......cooveeiieriiiiiieiie et 5-18
5-12 Market Shares for the Leading Suppliers of PD Flowmeters for Oil

Applications WorldWide ..........cccveviieiiiiiiieiieeieeeecie e 5-19
5-13 Market Shares for the Leading Suppliers of PD Flowmeters for Oil

Applications in North AMeTica.........cccueeviieiiiiiiiiiieie e 5-20
5-14 Market Shares for the Leading Suppliers of PD Flowmeters for Oil

Application in EUTOPE ......ccoviiiiiieiieeeceeceeee et 5-21
5-15 Market Shares for the Leading Suppliers of PD Flowmeters for Oil

T JAPAN ..ttt ettt et b e eabeen 5-22
5-16 Market Shares for the Leading Suppliers of PD Flowmeters for Oil

Applications in ASia W/0 JAPAN........c.cccvieriieiieniieiiecie ettt 5-23
5-17 Market Shares for the Leading Suppliers of PD Flowmeters for Oil

Applications in Rest of World ..........coccooiiiiiiiiiiie e, 5-24
5-18 Market Shares for the Leading Suppliers of PD Flowmeters for Industrial

Applications WorldWide ..........cccveviieiiieiiieiieeieciiecie e 5-25
5-19 Market Shares for the Leading Suppliers of PD Flowmeters for Industrial

Applications in North AMeTica.........ccceeviieiiiiiiieiierie e 5-26
5-20 Market Shares for the Leading Suppliers of PD Flowmeters for Industrial

Applications 1N BUIOPE .....ccveieviiieiiiieiieceeeeeee e 5-27

5-21 Market Shares for the Leading Suppliers of Diaphragm PD Flowmeters
WOTTAWIAL. ...ttt e 5-28



LIST OF FIGURES

(continued)

Figure
Number Description Page Number

5-22 Market Shares for the Leading Suppliers of Helical PD Meters

WOTTAWIAE. ...ttt 5-29
5-23 Market Shares for the Leading Suppliers of Nutating Disc PD Meters

WOTTAWIAE. ... 5-30
5-24 Market Shares for the Leading Suppliers of Oval Gear PD Meters

WOTTAWIAE. ...ttt 5-31
5-25 Market Shares for the Leading Suppliers of Piston PD Meters

WOTIAWIAE. ... 5-32

5-26 Market Shares for the Leading Suppliers of Rotary Meters Worldwide ....... 5-33



LIST OF TABLES

Table
Number  Description Page Number
3-1 Accurate Metering Systems Positive Displacement Flowmeters............... 3-6
3-2 American Meter Positive Displacement Flowmeters..............cccceeveenenee. 3-8
3-3 AW Company Positive Displacement Flowmeters.............cccceecveerveennen. 3-12
3-4 Badger Meter Positive Displacement Flowmeters ..........c.cccceeveerienennnenn 3-15
3-5 Barton Instruments Positive Displacement Flowmeters ..............cc......... 3-17
3-6 Blancett Positive Displacement Flowmeters............cccceeviieniencieeneennnn. 3-19
3-7 Bopp & Reuther Positive Displacement Flowmeters..........c.ccoccevvenennene 3-21
3-8 Burkert Positive Displacement Flowmeters.............cccoccvevviienieeiienneennn. 3-23
3-9 DEA Engineering Positive Displacement Flowmeters ...............cccceeunee.n. 3-25
3-10 EMCO Positive Displacement Flowmeters.............ccoeeveviieniieniiennennnen. 3-27
3-11 Emerson Brooks Positive Displacement Flowmeters ...............cccecuvenenn. 3-29
3-12 Emerson Daniel Positive Displacement Flowmeters ..............cccceecueenenn. 3-32
3-13 Flow Technology Positive Displacement Flowmeters...........c..ccoccevuennene 3-34
3-14 Summary of FMC Smith Meter Positive Displacement Flowmeters....... 3-37
3-15 FMC Smith Meter Positive Displacement Flowmeters...............ccccoc.u..... 3-38
3-16 Hedland Positive Displacement Flowmeters............c.ccceeviieniieniieneennnnns 3-41
3-17 Hoffer Positive Displacement Flowmeters...........cccceeeveniieniienieenieennnnns 3-43
3-18 Instromet Positive Displacement Flowmeters............cccccceevveenienieennnnnne. 3-45
3-19 Summary of Kral Positive Displacement Flowmeters ..........c..cccccevuennee. 3-47
3-20 Liquid Controls Positive Displacement Flowmeters.............cccccvveneenenn 3-49
3-21 Oval Positive Displacement FIOWMELers ..........c.cccceevviienienieenieeiieeniennn, 3-51
3-22 RMG Positive Displacement Flowmeters ...........ccoeeeverienenniinicnenncnnns 3-53
3-23 Siemens Positive Displacement Flowmeters............ccoceevervieneeniennicnnene. 3-55
3-24 Sika Positive Displacement Flowmeters .........cccccoceeveriiniininicneencnnnn 3-57

3-25 Venture Measurement Positive Displacement Flowmeters...................... 3-59



LIST OF PHOTOS

Photo
Number Description Page Number
2-1 WOTIA MAD .ttt eaae e 2-26
2-2 World Map by REZION .......cciiiiiiiiieiieieceee e 2-27
2-3 A 0 AN - TR RUSRRUR 2-27
2-4 Map OFf EUTOPE....coouiieiiieiiieiie ettt 2-28
2-5 Map of the Russian Federation............ccccveeviieeiiieeiiieeiie e 2-28
2-6 Map OFf CRINA......eiiiieiiiiiieie ettt ens 2-29
2-7 MaP OF JAPAN ... 2-29
2-8 MaAP OF ATTICA .ovviieiiieiiecieee e ettt 2-30
2-9 Map of Middle East........ccoeeiiiieiiiieiieceeeeeee e 2-31
2-10 Map Of Canada .......coeovieeiieiieeieeie et 2-31

2-11 Map of the United StatesS.......c.eeevvieeriiieeiiieeiiie et 2-32



